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))) Mega bOOk Chuyén Gia Sach Luyén Thi

CHUONG I : ESTE - LIPIT
NOI DUNG 1 : ESTE

A. LY THUYET
1) Khai niém, danh phap

H,50, d4c, i©
C2H50H + CH;CDDH —— CH;CDDC:H_—; + HQD
etyl axetat

H,S0, 8t &
CH;COOH + HO—[CH,],-CH-CH;

CI—%
== CH;COO~[CH;],~CH-CH; + B0

1soamyl axetaf
= Tbong quat:

H,50, &, ¢
RCOOH + ROH =———==RCOOR' + H,0

— Khi thay thé nhém OH & nhém cacboxyl ctia axit cacboxylic bang nhém OR’ thi dugc este.
= CTCT cua este don chirc: RCOOR’
R: gbc hidrocacbon cua axit hoic H.
R’: gbc hidrocacbon cua ancol (R # H)
= CTCT chung cua este no don chuc:
- ChH20+1COOCHH2m+1 (n >0, m > 1)
- CxH2x0> (X > 2)
= Tén goi: Tén gbc hidrocacbon ctia ancol + tén gdc axit.
= Tén gdc axit: Xuat phat tir tén ciia axit twong tng, thay dudi ic—at.
» Thidu:
CH3COOCH,CH,CHg: propyl axetat
HCOOCHs3: metyl fomat
2) Pong phan
=  Pong phan Axit
= Ddng phan este
=  Pong tap chic
= Ddng phan mach vong
* Luwuy: C,H2n02¢6 thé co céc déng phan sau
=  DPdng phan ciu tao:
Pong phan este no don chirc
Dong phén axit no don chirc
Podng phan rugu khong no c6 mot ndi doi hai chire
Dong phén ete khong no ¢6 mot ndi doi hai chirc
Pong phan mach vong (ruou hoic ete)
Dong phéan cac hop chat tap chirc:
Chira 1 chire rugu 1 chire andehit
Chtra 1 chirc rugu 1 chirc xeton
Chura 1 chuc ete 1 chuc andehit
Chtra 1 chuc ete 1 chirc xeton

+ 4+ +++ o+
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Mot rugu khong no va mdt ete no
Mot ete khong no va mdt rugu no
=  Pong phan cis — tran (Pong phan ruou khéng no c6 mot ndi doi hai chirc - Dong phan ete khong
no c6 mot ndi doi hai chtc - Mot rugu khong no va mét ete no - Mot ete khong no va méot ruou
no)
= S ddng phén este no don chirc =2"2 (1< n < 5)

2

=  Cong thirc tinh sb triglixerit tao boi glixerol véi n axit carboxylic béo =
2(n+1)

3) Tinh chit vat Iy
= Céc este 1a chit long hodc chét ran trong diéu kién thuong
= (Céac este hau nhu khong tan trong nudc.
= Co nhiét do soi thap hon han so Véi cac axit hodc cac ancol c¢6 cung khéi luong mol phan tur hoac
co cung s6 nguyén tir cachon. do gitra cac phan tir este khong tao dugc lién két hidro v6i nhau va
lién két hidro giira cac phan tir este véi nudc rat kém.

= Thidu
CH3CH,CH,COOH CH3[CH,]sCH,OH CH3COOC;Hs
(M =88) t. =1635°C (M=88), t. =132°C (M =88), t. =77°C
Tan nhiéu trong nuéc ~ Tan it trong nudc Khong tan trong nudc

= Céc este thuong c6 mui déc trung
Iso amyl axetat c6 mui chudi chin
Etyl butirat va etyl propionat c6 mui dira
Geranyl axetat c6 mui hoa hong...
4) Tinh chat héa hoc .
a) Thuay phan trong méi truong kiem(Phan irng xa phong héa)
R-COO-R" + Na-OH —“-» R-COONa + ROH
b) Thuy phéan trong méi truong axit
R-COO-R + H-OH =‘~“> R-COOH + ROH
e Néu Phuong phéap dé phan tung chuyén dich theo chiéu thuan
¢) Phan ung khw
R-COO-R —#" £, R-CH,OH + ROH

d) Chay
+ Este + NaOH —“— 1Mudi + 1 andehit
= Este nay khi Phan tmg v61 dd NaOH tao ra rugu 6 nhom -OH lién két trén cacbon mang noi
doi bac 1 khong bén dong phan hoa tao ra andehit.
Vd:
R-COOCH=CH; +NaOH —»R-COONa+ CH,=CH-OH
phoa = CH;-CH=0

— Este nay khi Phan (g tao ruou c6 nhom -OH lién két trén cacbon mang ndi ddi bac 2 khong
bén dong phan hoa tao xeton.

RCOOC=CH, =CHOH-CHs

CHs \pphss—> CH,-CO-CH;
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— Este ndy ¢ gbc rugu la phenol hoic dong ding phenol..

RCOO@ + 2NaOH —“— RCOONa + C¢HsONa + H,0

+ ste + AgNOs/ NH; — Phan ng trang gwong
HCOOR + 2AgN03 + 3NH; + H, O — ROCOONH,; + 2Ag + 2NH4NO;
+ Este no don chirc khi chay thu dwge n__ =n_

2

e) Phan tng chay
3n-2

t0
> O,—— nCO, +nH,O

C,H,,0,+

5) Piéu ché
a) Phan tng ctia ancol véi axit cacboxylic

H't°

RCOOH +ROH =="— RCOOR + H,0
b) Phan trng cua ancol vai anhidrit axit hodc anhidrit clorua
— Uu diém: Phan mg xay ra nhanh hon va mot chiéu
(CH;C0O),0 + CyHsOH — CH3;COOC;Hs + CH3COOH
CHsCOCI + CyHsOH — CH3COOC;Hs + HCI
¢) Piéu ché cac este cua phenol tir phan tmg cta phenol véi anhidrit axit hodc anhidrit clorua(vi phenol
khong tac dung véi axit cacboxylic)
(CHgCO)zO + Ce¢HsOH — CH3COOC¢Hs + CH3;COOH
CH;COCI  + CgHsOH — CH3COOC¢Hs + HCI
d) Phéan tmg cdng vao hidrocacbon khdng no cta axit cacboxylic
— Anken

CH3;COOH + CH=CH L CLNEN CH3;COOCH, — CHjs
— Ankin

CH3COOH + CH=CH —™*_, CH3COOCH=CH,

B. CAC DANG BAI TAP DPIEN HINH CO HWONG DAN
Dang 1: Phan &ng chay
Phwong phap giai:
— Dat cong thikc cuia este cin tim c6 dang: CxHy0, (x,z = 2; y 14 s6 chan; y < 2x)
+ A H,O
2
® Néu doét chay este A ma thu dwoc n, , = n_,, < Este A la este no, don chirc, mach hé

@ Néu dat chay axit cacboxylic da chirc hodc este da chirc, sé co tir 2 lién két = trd 1én
=n H,0 < Neo )
® Phan trng dot chdy mudi ChHzn+1COONa:

2CaH2041COONa + (3n+1)02 — Na2C03 + (2n+1)CO2 + (2n+1)H20

Cau 1: bét chay hoan toan mot lugng hon hop hai este X, Y, don chuc, no, mach hé can 3,976 lit oxi
(dktc) thu duoc 6,38 gam CO,. Cho lugng este nay tac dung vira di véi KOH thu dugce hon hop hai ancol
ké tiép va 3,92 gam mudi cia mot axit hitu co. Cong thuc ciu tao cia X, Y lan luot la

A. C;HsCOOC;Hs va C,HsCOOC3H5 B. C,H5COOCH;3 va C,HsCOOC,Hs

¢, xco

2

9 , , Z
— Phéntngchdy: ¢ H O, + (X+%——)02

C. CH3COOCH; va CH3COOC;Hs D. HCOOC;3H; va HCOOC,Hq
Huéng din
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= Dat cong thirc trung binh cua 2 este X, Y la: CqHzn1COOc H

= ViX, Y déu la este don chirc, no, mach hd nén: n, o= Ng =6,38/44 = 0,145 mol
= Meste + mo2 = 44. ncoz + 18. n H,0 = Meste = 3,31 gam
. Ta Cé . Inp (trong este) = meste - mc - mH = 3,31 - 120,145 - 210,145 = 1,28 g
= No = 1,28/16 = 0,08 Mol = Neste = 0,04 mol
= Nmuéi = Neste = 0,04 Mol = Myus = 14n+ 84 =3,92/0,04=98 =>n=1
= Mitkhic: M= 231 =8275=12.1+46+14m =82,75= m=1,77
0,04

Véy: Xla CH3COOCH3 vaYla CH3000C2H5 4 dép an C

Cau 2: Khi @6t chay hoan toan este no, don chuc thi Ne, =n, daPhan ung. Tén goi cua este 1a

A. Metyl fomiat. B. Etyl axetat. C. Metyl axetat. D. n- Propyl axetat.
Huéng Din
= Goi CT CyH2,0;
3n-2
2

lO
CH,O, + O0,—— nCO, + nH,O

, 3n -2
. TaconCOQ:noz—>n: , - n=2 > A
Cau 3: bot chdy hoan toan 7,4 gam hon hop hai este déng phan, thu dugc 6,72 lit CO,(dktc) va 5,4 gam
H,O. CTPT cua hai este la
A. C3HgO, B. C;H,0, C. C4HgO, D. C4H50,
Huéng Din

co

(n.=n =0,3 (mol)
| 2

n, = 2nHzo =0,6 (mol)

I o _ 7.4 - 0312 -0.6.1
[ 16
= CTbG déng thoi cling 1a CTPT cua hai este 1a C3HgO,.
Cau 4: Hon hop X gém 2 este cua 1 ancol no, don chtrc va 2 axit no, don chirc dong ding ké tiép. Dot
chay hoan toan 0,1 mol X can 6,16 lit Ox(dktc). Pun néng 0,1 mol X véi 50 gam dd NaOH 20% dén
Phan ung hoan toan, r0i ¢6 can dd sau Phan ung dugc m gam chét ran. Gia tri cia m 1a:
A. 135 B.75 C. 15 D. 37,5
Huwéng Din
= Do X la este cuia cing 1 ancol no, don chirc va 2 axit no, don chitc ddng dang ké tiép.
— Goi CTcua haiestela c-H -0,

=0,2 (mol)

3n-2
2

3n-2
0,1—> 0,1. mol
2

& n=25- HCOOCH; Va CH;COOCHs

t° - -
C;HZHO2 + OZ——> nCO2 + nH,O
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(HCOONa
0,1(moI)C7H2702+0,25(moI)NaOH—>{ +CH_OH
v [CH,COONa
> Mey o, = 0,1(14.2,5+32) = 6,7(gam) Va n .5, = Neyon = New o, = 0,1(mol)
BTKL > m_ o +M 0n=Mocoonat Menon = Mecoona = (6,7+0,1.40)-0,1.32 =7,5(gam)
M = Mecoona T Myaonage = 709 +(0,25-10,1).40 =13,5(gam)
= Dap an A

Dang 2: Xac dinh CTPT dwa vao ti khdi hoi

Cau 1 : Este A didu ché tir ancol metylic co ti khdi so v6i oxi 14 2,3125. CT cua A la:

A. C,HsCOOC;Hs B. CH3COOCH; C.CHsCOOC;Hs  D. C,HsCOOCH;
Huéng Din

= Do Este A diéu ché tir ancol metylic » RCOOCH, - d,,, =2,3125 > M __ =74 > R =15

Este Este

0,

= Dap an B
Cau 2: Este X khong no, mach hé, c6 ti khoi hoi so véi oxi bang 3,125 va tham gia Phan g xa phong
hoé tao ra mot andehit va mgt muodi cua axit hitu co. C6 bao nhi€éu CT phu hgp voi X

A.2 B.3 C.4 D.5
Hudng Dan
CT Este RCOOR —»d._ =3,125—> M __._ =100 > R +R =56

Este Este

02
* Phdn Umg xa phong ho4 tao ra mot andehit va mdt mudi cta axit hiru co
- R =27 >R =29 C,HCOOC,H,
- R =415 R =15 CH,COOC_H,

R =555 R =1-> HCOOC,H, (c62CTCT)
= Dbépan C ’
Cau 3: Este don chire X ¢6 ti khoi hot so véi CHy 14 6,25. Chp 29 gam X Téc dung v61 300 ml dd KOH
IM (dun néng). C6 can dd sau Phan img thu dugc 28 gam chat ran khan. CTCT cua X 1a

A. CH,=CH-CH,COOCHj3 B. CH,=CH-COOCH,CH3
C. CH3COOCH=CH-CHj3 D. CH3-CH,COOCH=CH,
Huéng Din
CT Este RCOOR —>d_._=6,25—>M__ =100 > R+R =56

Este Este

Cho 0,2 mol X tac dung v&i 0,3 mol KOH — 28 gam chét ran khan gdm mubi va KOH du
RCOOR + KOH- RCOOK +ROH
02 - 02 - 0,2 mol

— (R +44+39)0,2+0,1(39+17) =28 > R =29 > R =27 > C_H.COOC,H, > D
Dang 3: Bai todn vé phan tng thuy phin este

Dang 3.1 : Thuy phin mot este don chirc

- Trong mdi trudong axit: Phan img x4y ra thuan nghich
RCOOR’ + HOH =~—— RCOOH + R’OH o
- Trong méi truong kieém (phan wng xa phong hoad): Phan tng mot chiéu, can dun nong
RCOOR’ + NaOH —“— RCOOH + R’OH
Mgt so nhdn xét :
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® N@;u NNaOH phan dng = NEste = Este don chirc. i

@ Néu RCOOR’ (este don chirc), trong d6 R’ 1a CgHs- hodc vong benzen ¢6 nhom the
= NNaOH phin @mg = 2Neste VA SAN phflm cho 2 muéi, trong do co6 phenolat:

VD: RCOOCgHs5 + 2NaOH — RCOONa + CgHsONa + H,O

® Néu Nnaon phin img = @Neste (@ > 1 va R’ khong phai C¢Hs- hodc vong benzen c6 nhom thé) = Este
da chire.

@ Néu phan tmg thuy phan este cho 1 andehit (hodc xeton), ta coi nhw ancol (d6ng phan voi andehit)
c6 nhom —OH gén tryc tiép vao lién két C=C vén ton tai dé giai va tir 46 = CTCT cua este.

® Néu sau khi thuy phan thu duoc mubi (hodc khi c6 can thu dugc chét rin khan) ma Myuéi = Meste +
Mpyaow thi este phai ¢é ciu tao mach vong (lacton):

0]
\
C/c:o + NaOH—» HO-CH2CH2CH2COONa
® Néu ¢ gbc hidrocacbon ciia R’, mt nguyén tir C gin véi nhiéu gbc este hodic cé chira nguyén
tir halogen thi khi thuy phan c6 thé chuyén héa thanh andehit hoic xeton hoac axit cacboxylic

VD: Cy,HsCOOCHCICH; + NaOH N C,H5COONa + CH3;CHO
CH3-COO

>CH + NaOH —> CH3-COONa + HCHO

CH3-COO
@ Bai toan vé hdn hop céc este thi nén st dung phwong phap trung binh.

Cau 1: Thuc hién phan ung xa phong hoé chat hitu co X don churc véi dung dich NaOH thu dugc mdt

mudi Y va ancol Z. D6t chédy hoan toan 2,07 gam Z can 3,024 1it O, (dktc) thu dugc lugng CO, nhiéu hon

khéi luong nude 1a 1,53 gam. Nung Y véi voi toi xtt thu dugc khi T ¢6 ti khdi so v6i khong khi bang

1,03. CTCT cua X la:

A. C;HsCOOCH; B. CH3COO0OC;Hs C. C;HsCOOC3H;  D. C,HsCOOC;Hs
Huéng din
» Theo dé bai: X don chuc, tac dung vdi NaOH sinh ra mudi va ancol = X 1a este don chuc:
RCOOR’.
= Mitkhic:myx+m, =m, +m, , = 4dn, +18.n, =207 +(3,024/22,4).32 = 6,39 gam
Va 44.n,, -18.n

Ny o> Ne, —> Zlaancol no, don chire, mach ho ¢6 cong thire: ChHzn+1OH (n > 1)

=1,53gam = n,, =0,09 mol; n, ,=0,135 mol

H,0

NP X1 n n+1_0,135
= Tu phan ing d6t chdy Z = —== =
n n o 0,0

* Y codang: CtHCOONa — T: CyHy+1 = M1=12x+y+1=1,03.29

=2
S [¥7 2 L CHCOOCHs —> dép din D

Ly =26
Cau 2: Thuy phan hoan toan 8,8 gam mdt este don chirc, mach hé X véi 100 ml dd KOH 1M (vura da)
thu dugc 4,6 gam mot ancol Y. Tén goi cua X la:
A. Etyl Fomat B. Etyl Propionat C. Etyl Axetat D.Propyl Axetat
Huéng Din

=n=2.

= Nhin vao dép an nhan thiy este X 1a no don chtrc, mach ho
. GQI CTCT eSte lé, CnHZn + 1COOCmH2m +1

4,6
Nrwou = Nkon = 0,1 mol - ™M, =——=46 > 14m +18=46 > m =2 —» C,H,OH

)
H2m+loH O,l
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8,8
Neste=Nkon =0, Mol - M, = ——=88 > 14n+74=88 > n=1- estelaCH,COOC H,

01

= Pap an C
Céau 3: Bun néng 0,1 mol este no, don chirc mach ho X vdi 30 ml dung dich 20% (D = 1,2 g/ml) cia mdt
hidroxit kim loai kiém A. Sau khi két thuc phan tmg xa phong hoa, c6 can dung dich thi thu dugc chat rin
Y va 4,6 gam ancol Z, biét ring Z bi oxi hoa bai CuO thanh san phim c6 kha ning phan Gng trang bac.
bét chay chit rén Y thi thu duoc 9,54 gam mubi cacbonat, 8,26 gam hdon hop CO; va hoi nude. Cong
thirc cAu tao cua X la:

A. CH3;COOCH; B. CH3COOC;Hs C. HCOOCH; D. C,HsCOOCH;

Hudéng din
» X a este no, don chtrc, mach h¢ : CyH2,+1COOCHom+1 (0 <nj; 1 <m)
» Tacd: nx =nNaon (phan ang) =nz=0,1mol => Mz=14m+18= 46 =46 =>m =2
01
=  Mat khac:
= %1220 =3 95 = Ma=23-> AlaNa= Nyon(bandiu)="2_ 015 mol
100 (M , +17) 2M , + 60 40

Na

. [Na ,CO
y [CoH:,.,CO0Na 0.1 mol +02'ID—>J .CO
T (6{0)
|NaOH d-: 0,18 - 0,1= 0,08 mol :
[HZO

= Vay: my+m, (pl) = m,, o, +m +m,
Hay 011(14n+68) + 0,0840 + M.O,lﬁz = 9’54 + 8,26 —=n= 1 — X CH3COOCH3
2
— dap an A

Dang 3.2. Thiy phin hén hgp Este don chirc
Cau 1: Xa phong hoa hoan toan 1,99 gam hdn hop hai este bang dd NaOH thu dugc 2,05 gam mudi ctia
mot axit va 0,94 gam hdn hop hai ancol 13 dong dang ké tiép nhau. CTCT cua hai este d6 1a:
A. HCOOCH3 va HCOOC2H5 B. C2H5COOCH3 va C2H5COOC2H5.
C. CH3COOC2H5 va CH3COOC3H7. D. CH3COOCH3 va CH3COOC2H5
Huéng Din
* Goi CTTB cua 2 Este la RCOOR

RCOOR  + NaOH —Y RCOONa + R OH
* Apdung DLBTKL: mese + MuaoH = Mmuéi + Mrvou

1,99 +mnaon=2,05 +094 > m , =1->n ., =0,025mol
( 2,05
nRCOONa=nNaOH=0,025aMmm= =82—> R=15—> CH, - (CH,COOCH,
0,025 J
[ 0,025 > M 0.9% 3765 R=206 4[CH3_ {c cooc
Nn-=n,.ou =0, > M_ = -=37,6 > R =20,6 > H H
| e e v 0,025 |C,H, - : 2

Céu 2: Xa phong héa hoan toan 14,55 gam h€~),n hop 2 este don chire X,Y can 150 ml dd NaOH 1,5M. C6
can dd thu duoc hon hop 2 ancol dong diang ké tiép va mot mudi duy nhat. CT 2 este 1a:
A. HCOOCHj3, HCOOC;Hs B. CH3COOCHS3;, CH3COO0C;Hs
C. CaHsCOOCHS;, C,HsCOOCH3 D. C3H;COOCHj3;, C;HsCOOCHS3
Huéng Din
* Goi CTTB cua 2 Este la RCOOR
RCOOR  + NaOH —“—> RCOONa + R OH
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0,225 <« 0,225 mol
, 14,55 — — R=1 [HCOOCH,
= TacoMmM,_, = =65—> R+44+R=65—>R+R=21-> - - A
0,225 |[R=20 |HCOOC,H,

Dang 3.3 : Thiy phén Ete dong phan ciia nhau

Cau 1: Hoén hop X gbm hai este don chirc 1a ddng phéan cua nhau. Dung néng m gam X v6i 300 ml dd

NaOH 1M, két thuc cac Phan tmg thu dugc dd Y va (m — 8,4) gam hdn hop hoi gom hai andehit no, don

chuc, ddng dang ké tiép co ti khdi hoi so voi Hy 14 26,2. C6 can dd Y thu duoc (m — 1,1) gam chat ran.

Cong thuce cua hai este 1a

A.CHgCOOCH:CHCHg va CH3COOC(CH3):CH2 B. HCOOC(CHg):CHz va HCOOCH=CHCH3

C. C;HsCOOCH=CH; va CH3COOCH=CHCH3. @ D.HCOOCH=CHCH; va CH3COOCH=CH..
Huéng Din

= M rewo =52,4 > CH3-CHO, C;Hs-CHO loai dép 4n A, B,
» Apdung BTKLtacoé: m+0,340=m-84 + 1,1 = m=215,

[CH,-CHO x mol 44x + 58y = 13,1
ZmRCHO:m—8,4=21,5—8,4:13,1 gam — < SN

|[C,H,-CHO y mol |44x + 58y = 26,2.2(x+vY)
(x=0,1
y -3 n,=01+0,15=0,25mo0l > M. =86 > D
ly=0,15

Ciu 2: Hon hop A gdm ba chét hitu co X, Y, Z don chitc ddng phan cta nhau, déu Tac dung dugc véi
NaOH. Pun néng 13,875 gam hdn hop A v6i dd NaOH vira di thu duge 15,375 gam hdn hop mudi va
hdn hop ancol c6 ti khdi hoi so v&i Hy béng 20,67. Biét & 136,5°C, 1 atm thé tich hoi cta 4,625 gam X
béng 2,1 lit. Phan tram khoi luong cia X, Y, Z (theo thtr tw KLPT géc axit tdng dﬁn) 1an luot

A. 40%; 40%; 20% B. 40%; 20%; 40% C. 25%; 50%; 25% D. 20%; 40%; 40%
Huéng Din
» Tacdé:n, = 121 = 0,0625 mol = My = 465 _ 74
0,082 (273 + 136 ,5) 0,0625
= Mat khac: X, Y, Z don chue, tdc dung dugce véi NaOH = X, Y, Z 14 axit hoac este
X =3

= CTPT dang: CxHyO,, dé dang = %[
v =6

[n, =a+b+c=0,1875 mol

[X :C,H,COOH :a mol [a= 0,075
. A ) ) 32b + 46¢
Y :CH ,COOCH ,:b mol = /d__  =~————=20,67 = {b =0,0375
: 2(b+c
[Z :HCOOC ,H,:c mol | ( ) tc = 0,075

= 96a+ 82b + 68c = 15,375 gam

Lm muei
— dap &n B

Dang 3.4: Thiy phan Este da chirc

+ R(COOR’), + nNaOH — R(COONa), + nR’OH , Nancol = N.Nuéi

& (RCOO),R’ + nNaOH — nRCOONa + R’(OH), , Nuuéi = N.Nancol

+ R(COO),R’ +nNaOH — R(COONa), + R’(OH)y, Nancol = Nmui
Cau 1: Cho 0,01 mol mot este X cua axit hitu co phan tng vira di v6i 100 ml dung dich NaOH 0,2 M,
san pham tao thanh chi gdm mot ancol Y va mot mudi Z vai sé mol bang nhau. Mit khéc, khi xa phong
hoa hoan toan 1,29 gam este do bé‘mg mot luong vira du 1a 60 ml dung dich KOH 0,25 M, sau khi phan
ung két thic dem ¢ can dung dich dugc 1,665 gam mubi khan. Cong thue cua este X la:

A. C;H4(CO0),C4Hg  B. C4Hg(CO0O),CH, C. C2H4(COOC,4Ho); D. C4Hg(COO C;Hs),

Huéng din
= Taco: nz =Ny = X chi chira churc este
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= S8 nhom chirc este 1a: Mwen = 2192 =5 T cpa X ¢6 dang: R(COO);R’
n, 0,01

* T phan Gmg thuy phan: nayit = Nmuéi = L Nkon = 1.0,06.0,25 = 0,0075 mol
2 2

= M uéi = Mg +83.2 = 188 =222 — Mg =56 — R la: -C4Hs-

0,0075

Meste = 2% =172 & R+2.44+R>=172 = R’ =28 (-CoHy4-)
0,0075
= Vay X la: C4H8(COO)2C2H4 —> dap an B.
Cau 2 : Pun nong 7,2 gam este X v6i dung dich NaOH du. Phan tng két thic thu duoc glixerol va 7,9
gam hén hop mudi. Cho toan bd hdn hop mubi d6 tac dung v6i H,SO, loang thu dugc 3 axit hiru co no,
don chirc, mach hé Y, Z, T. Trong d6 Z, T 1a dong phan cta nhau, Z 1a ddng ding ké tiép cua Y. Cong
thire cAu tao cua X la:

A. C|:H2 _OCOC2H5 B. Cl:Hz _OCOCH2CH2CH3
I
CH, —OCOCH(CHs), CH, —OCOCH(CHs),
C. CH, —OCOCH,CH,CHs D. AhoacB

I

CH —OCOCH(CHy),
|

CHZ _OCOC2H3

Huwéng din
= ViY, Zla ddng dang ké tiép va Z, T la dong phéan ciia nhau

= ¢6 thé dit cong thirc chung cua este X: C3Hs(OCOC - -H - )3
= C3Hs(OCOc-H - )3+3NaOH — 3c-H - COONa + CzHs(OH)s

, 7.2 7,9
= Theo (1), ta ¢O : Nyuéi = 3Neste & — 3= ——
41 + 3(45 + 14 n) 14 n + 68
_ _[Y :C,H,COOH
= n=2,67 = CTCT cac chat: |, . —dapanD
Jz :CH ,CH ,CH ,COOH P

[T : CH (CH ,), COOH

C. BAI TAP VAN DUNG

Ciu 1: X la hon hop hai este cia cung mot ancol, no don chirc va hai axit no, don chue, dong dang ké
tlep D6t chay hoan toan 0,1 mol X can 6,16 lit Oz(dktc). Bun nong 0,1 mol X vé1 50 gam dd NaOH 20%
dé Phan trng hoan toan, rdi c6 can dd sau Phan tng thu duoc m gam chét ran. Gié tri cia m 1a

A. 15 gam. B. 7,5 gam C. 37,5gam D. 13,5 gam

Cau 2: Bét chdy hoan toan 1 mol axit cacboxylic don chtrc X can 3,5 mol Os. Trén 7,4 gam X v6i lugng
du ancol no Y (biét ti khdi hoi ctia Y so véi O, nho hon 2). Pun néng hdn hop véi H,SO, lam xtc tac.
Phan tmg hoan toan dugc 8,7 gam este Z(trong Z khong con nhdém chirc khac). CTCT cua Z

A. C,HsCOOCH,CH,0OCOC;Hs B. C;H3COOCH,CH,0COC;H3

C. CH3COOCH,CH,0COCHg3 D. HCOOCH,CH,0COH

Céu 3: Cho 2,46 gam hon hop gf}m HCOOH, CH3COOH, C¢HsOH Tac dung vira du véi 400 ml dd
NaOH IM. Tong khoi lugng mudi thu dugce sau phan ing la

A. 3,54 gam. ’ B. 4,46 gam. C. 5,32 gam. D. 11,26 gam.
Cau 4: SO hop chat don chire c6 cung CTPT C4HgO,, déu Tac dung véi dd NaOH
A3 B.4 C5 D.6
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Cau 55 Cho 0,1 n}ol axit A tac dung vira du véi 0,2 mol KOH thu duoc hon hQ’P mubi. D6t chay hoan
toan hon hgp muoi thu duge H,0, K;CO3 va 13,2 gam CO,. CTPT cua A c6 thé la:

A. C3H,04 B. C4HgO., C. CsHgO2 D. CsHgOy4
Pap an
1. D | 2.A | 3.D | 4.D | 5. B

NOI DUNG 2: LIPIT-CHAT GIAT RUYA TONG HOP

A. Ly thuyét
I- Khai niém
— Lipit 12 nhitng hop chét hitu co c6 trong té bao séng, khong hoa tan trong nudc nhung tan nhiéu
trong cac dung moi hiru co khong cuc.
— Céu tao: Phan 16n lipit 1a cac este phirc tap, bao gdm chat béo (triglixerit), sap, steroit va

photpholipit,...
I1 - Chét béo
1) Khai niém
— Chét béo 1a trieste cuia glixerol véi axit béo, goi chung 1a triglixerit hay 1a triaxylglixerol.
— Cac axit béo hay gap:
C17H35COOH hay CH3[CH;]16COOH: AXit stearic
C17H33COOH hay cis-CH3[CH,];CH=CH[CH,];COOH: Axit oleic
C15H3:COOH hay CH;3[CH;]14COOH: AXit panmitic

—  Axit béo 1a nhing axit don chirc ¢ mach cacbon dai, khong phan nhanh, ¢ thé no hoic khong no.

— CTCT chung cua chat béo:
R'CcoO ~CH,
R’COO ~CH
R’COO-CH,
R R?2 R®1a gép hidrocacbon cua axit béo, c¢6 thé giéng hoac khac nhau.
Thi du:Cung cap 4 axit béo thuong gap hay ra trong dé thi.

CHs — (CH2)14s — COOH : (C1sH3:-COOH) axit panmitic (t%,c63°C)
CH3 — (CHy)1 — COOH: (C17H35-COOH) axit steric (t° 70°)
CHs — (CH,);7 - CH = CH — (CH,); — COOH : (C17H33-COOH) axit oleic (t°,:13°C)

CH3(CH2)4 — CH = CH —CHy- CH = CH — (CHy); — COOH : (C17H3;-COOH) axit linoleic
(tc 5°C).
2) Tinh chét vat li
— O diéu kién thuong: 1a chat long hoac chat ran.
- Rl, Rz, R%: Chu yéu Ia géc hidrocacbon no thi chat béo 1a chét ran.
— RY R? R® Chu yéu 1a gbc hidrocacbon khong no thi chit béo 1a chit long.

— Khong tan trong nude nhung tan nhiéu trong cac dung méi hitu co khoéng cuc: benzen, clorofom,. ..

— Nhe hon nudc, khong tan trong nudc.
3) Tinh chat hoa hoc
a) Phan wng thuy phén

e
(CH,[CH,],CO0),C,H, + 3H,0 ———>3CH [CH,] COOH + C,H,(OH),

b) Phan wng xa phong hoa

Céng Phd Ly Thuyét Héa Hoc Megabook
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(CH,[CH,] C0O0),C ,H, +3KOH 5 3CH,[CH,] ,COOK + C_H_(OH),
¢) Phan @ng céng hidro cia chat béo 16ng
(C,,H,,C00),C,H, +3H, —*" ,(C _H, CO0),CH,
Long Rin
4) Ung dung

— Thtic an cho nguoi, 1a nguon dinh dudng quan trong

— Languyén li¢u de tong hop mot so chat khac can thiet cho co thé.

— Trong cong nghiép, mot lugng 16n chat béo dung dé san xuat xa phong va glixerol. San xuat mot s6
thuc pham khac nhu mi soi, d6 hop,...

I11- Khai niém vé xa phong va chat giat tong hop
1) Xa phong
a) Khai niém

— Xa phong thuong dung la hon hgp muoi natri hoac muoi kali cua axit béo, c6 thém mét so chat phu
gia.

— Thanh phan chu yéu ctia xa phong thudng: La muoi natri cia axit panmitic hodc axit stearic. Ngoai
ra trong xa phong con ¢6 chat don (lam tang d6 cung dé dic banh), chat tdy mau, chat diét khuan
va chat tao huong,...

b) Phwong phap san xuat
— Tuchat béo
(RCO0),C,H, + 3NaOH —"3RCOONa + C,H (OH),
— Xa phong con dugc san xuat theo so d6 sau:
AnKan - Axit cacboxylic » Mudi Natri cda Axit cacboxylic
— Thi du:
2CH,[CH,] CH,CH,[CH,] CH, — %X 4CH [CH,] COOH

2CH,[CH,],COOH + Na,CO,—">2CH,[CH,] COONa +CO, + H,0

2) Chat giat tong hop
a) Khai niém

— Nhing hop chat khong phai 1a mudi natri cua axit cacboxylic nhung c6 tinh ning giat rira nhu xa

phong duoc goi 1a chat giat rira tong hop.
b) Phwong phap san xuat

—  Puoc téng hop tir cac chat lay tir dau mo.

Daumé — Axit dodexyl benzensunfonic — Natri dodexyl benzensunfonat
Thi dy: Ci2Ha5-CeHaSOzH 11%0% 5 CyoHps-CeH4SO3Na
¢) Tac dung xa phong va chat giit rira tong h0’p

—  Mubi natri trong xa phong hay trong chat giat rua t6ng hop c6 kha nang 1am giam sirc cang bé mat
clia cac chat ban bam trén vai, da,... do d6 vé ban dugc phan tan thanh nhiéu phan nho hon va
duoc phén tan vao nudc.

— Céc mudi panmitat hay stearat cua cac kim loai hoa tri II thuong kho tan trong nudce, do dé khong
nén ding xa phong dé giit rira trong nudc cimg (nudc c¢6 chira nhidu ion Ca™, Mgz+) Céc muoi
ctia axit dodexylbenzensunfonic lai tan dugc trong nude cing, do d6 chat giat rira ¢6 vu diém hon
xa phong 1a ¢6 thé gidt rira ca trong nudc cing.

B - CAC DANG BAI TAP PIEN HINH CO HUONG DAN

Dang 1: Bai toan vé phan ing este hoa.

11
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RCOOH + R-OH ==2%% RCOOR' + H,0

* DPic diém‘cﬁa phan ng este hoa la thudn nghich nén c6 thé gin voi cac dang bai toan:
@ Tinh hang so6 can bang K:
_ [RcooR][H,0]
®~ |RCOOH]|| R'OH
@ Tinh hiéu suat phan tng este hoa:
_ |- ng este thu ® 1 ¢ theo thuc tO 100%
~ 1-1ng este thu ® 7 ¢ theo IYthqu
® Tinh lugng este tao thanh hodc axit cacboxylic can dung, luong ancol ...
= Chi y: Néu tién hanh phan tng este hoa giita mot ancol n chirc voi m axit cacboxylic don chirc
n(n-1) n(n+1)
thi s6 este tdi da co thé thu duge léij . © MY (€6 thé chitng minh cdc cong
tm +2(m-1)(n-1) , m<n

thirc nay vé mdt todn hoc)

Céu 1: Hon hop A gdm axit axetic va etanol. Chia A thanh ba phan bang nhau.
+ Phan 1 tac dung v6i Kali du thdy c6 3,36 lit khi thoét ra.
+ Phan 2 tac dung v6i NayCOs dur thay c6 1,12 lit khi CO, thoat ra. Céc thé tich khi do & dktc.
+ Phan 3 duoc thém vao vai giot dung dich H,SOy4, sau d6 dun soi hon hop mot thoi gian. Biét hiéu
suat ctia phan tng este hoa bang 60%. Khdi lugng este tao thanh 1a bao nhiéu?
A. 8,80 gam B. 5,20 gam C. 10,56 gam D. 5,28 gam
Huéng din

x CH COOH : I n, =a+b=2n_, =0,3 mol (a=01 mol
*= Hon hop AJ 3 a mol 7 " =
[C,H,OH :b mol a=2n =01 mol (b =0,2 mol

* Via<b (= hi¢u suét tinh theo axit) = s6 mol este thuc té thu duoc: n=0,1.60% = 0,06 mol
— Khdi lugng este thuc té thu duoc: m = 0,06.88 = 5,28 gam
—>dap an D

Ciu 2: Pé d6t chay hoan toan 1 mol axit cacboxylic don chirc X can du 3,5 mol O,. Tron 7,4 gam X voi
luong du ancol no Y (biét ti khdi hoi ctia Y so véi O nhé hon 2). Pun néng hdn hop véi H,SO4 lam xuc
tac. Sau khi phan Umg hoan toan thu dugc 8,7 gam este Z (trong Z khong con nhom chuc nao khéc).
Cong thirc cau tao cia Z la:

A. C,HsCOOCH,CH,0COC;H5 B. C;H;COOCH,CH,0COC;H3

C. CH3COOCH,CH,0COCHS3; D. HCOOCH,CH,OCOH

Huéng din
*  Phan ting chdy: CxH,0, + (X + l-l)oz > XCO, + l H,0 (1)

* Theo (1), tacd: x+—-1 35<i>x+——45:>4fx—3 = X : C;HsCOOH

4 ly - 6
= AnCO| no Y CnH2n+2_m (OH)m (1 <m< n) = eSte Z (CZHSCOO)anH2n+2_m
= Mee=73m+14n+2-m=2" 1 hay14n+2=15m  (2)
0,1
" Maitkhac d,, <2hayldn+2+16m<64 =30m+2<64 (vim<n) &®m<2]1

Ttr(2):>4 =2 > ancol Y : CoHa(OH),

(m=2
12
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= Z: C3HsCOOCH,CH,0COC;H5
— dap an A.

Dang 2: Bai toan xac dinh cac chi so ciia chit béo: chi sb axit, chi s xa phong hoa, chi so este, chi so
iot...

Dé 1am céc bai tap dang nay, can nam viing cac khai niém sau:

O Chi sé axit (axt): 12 s6 mg KOH can dé trung hoa axit béo ty do c6 trong 1 gam chat béo

® Chi sd xa phong hoa (axp): 1a s6 mg KOH can dé xa phong hoa glixerit va trung hoa axit béo tu do

c trong 1 g chat béo

© Chi s0 este (este): 12 s6 mg KOH can dé xa phong hoa glixerit cua 1 gam chét béo

® Chi so iot (aioy): 14 s6 gam iot ¢o thé cong vao ndi d6i C=C ctia 100 gam chat béo

© Chi s6 peoxit (apeoxit): 12 56 gam iot duoc giai phong tir KI boi peoxit ¢6 trong 100 gam chat béo.

Ciau 1: Dé xa phong hoa 35 kg triolein can 4,939 kg NaOH thu dugc 36,207 kg xa phong. Chi sb axit ciia
mau chét béo trén 1a:
A7 B.8 C.9 D. 10
Huéng din

36,207 .1000
= Theo de bai: NRCOONa (xa phong) = ————— = 119,102 mol

304
= Nnaon (ding dé xa phong hoa) = 119,102 mol
2 .1, 4,939.1000
= Nnaon (d€ trung hoa axit béo tu do) = ——— - 119,102 = 4,375 mol
40
= NkoH (dé trung hoa axit béo tur do) = 4,375 mol
o, 4,375 .56
= Mkon (trong 1 g chat béo) = ———.1000 = 7mg
35000
— chiso axit=7
— dap an A

Ciu 2: Mot loai chat béo c6 chi sé xa phong hoa 1a 188,72 chua axit stearic va tristearin. Dé trung hoa
axit tu do co trong 100 g mau chét béo trén thi can bao nhiéu ml dung dich NaOH 0,05 M
A. 100 ml B. 675 ml C. 200 ml D. 125 ml
Huéng din
= a,, = 188,72.10"° = Pé phan tmg v6i 100 g chat béo can myon = 188,72.10°.100 = 18,872 g

18,872
— NkoH = =0,337(mol) = NNaoOH = 0,337 mol
56
N %[nNaOH =n_, +3n,.. = 0,337mol N %[nam = 0,01mol
Lm chEtbPo = 284 na)dt + 890 ntristearin = 100 g Ln tristearin = 0’109 mOI

= Viy: Trong 100 g mau chit béo ¢ 0,01 mol axit tw do = NNaoH (phan img) = 0,01 Mol
= VgdNaon = 200 ml
— dap an C

C.BAITAP VAN DUNG

Cau 1: Cho biét hang s can bang ctia phan g este hoa

CH3;COOH + CHsOH —=— CH3;COOC,Hs; + H,O Kc=4
Néu cho hdn hop cting s6 mol axit va ancol Tac dung véi nhau thi khi Phan tmg dat dén trang thai cn bang thi %
ancol va axit da bi este hoa la

13
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A. 50%. B. 66,7%. C. 33,3%. D. 65%.

Ciu 2: Hon hop A gdm axit axetic va etanol. Chia A thanh ba phan bang nhau.

+ Phan 1 Téac dung vé6i Kali du thay c6 3,36 lit khi thoat ra.

+ Phan 2 Tac dung voi NayCOs du thiy c6 1,12 lit khi CO, thoat ra. Cac thé tich khi do & dktc.

+ Phan 3 dugc thém vao vai giot dd H,SO4, sau d6 dun s6i hdn hop mot thoi gian. Biét hiéu sudt ciia Phan
g este hod bang 60%. Khéi luong este tao thanh 1 bao nhiéu

A. 8,80 gam B. 5,20 gam C. 10,56 gam D. 5,28 gam

Cau 3:’Dét chay hoan toan lrmol chét béo, thu duoc luong CO; va H,0 hon kém nhau 6 mol. Méat khéc a
mol chat béo trén Tac dung t61 da voi 600 ml dd Bry IM. Gia tri cia a la
A. 0,20 B. 0,15 C.0,30 D. 0,18

Cau 4: Pé xa phong hoa 100 kg chat béo c6 chi s axit 1a 7 can dd chira 14,18 kg NaOH.Khdi lwong xa
phong chira 28% chat phu gia thu duoc la

A.143,7kg B. 14,37kg C. 413,7kg D.41,37kg
Pap an
| 1. B | 2.D | 3. B | 4. A

14
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CHUONG 2: CACBOHIDRAT

A. LY THUYET
I- CAu triic phan tir
1) Glucozo va fructozo (CsH1206)
a) Glucozo
— La monosaccarit
— Chutaobéi + mot nhom cacbonyl & C; (1a andehit)
+ ndm nhom — OH & ndm nguyén tr cacbon con lai
— CT: (la poliancol) : CH,OH[CHOH],CHO
— Glucozo c6 day du cac tinh chét ciia rugu da chirc va andehit don chic.

b) Fructozo
— La ddng phan cia glucozo
— CAutao béi: + mot nhom cacbonyl & vi tri C, (13 xeton)
+ nam nhom — OH & ndm nguyén tir cacbon con lai
— CT : (1a poliancol): CH,OH[CHOH]3COCH,0OH
— Trong méi truong bazo, fructozo ¢ sy chuyén hod thanh Glucozo
OH"

CH,OH[CHOH]3-CO-CH,OH CH,OH[CHOH]4,CHO

2) Saccarozo va mantozo (C12H2,011)

a) Saccarozo
— La mot disaccarit,
— Chutaobéi  Cicua gdc o - glucozo ndi vai C, clia goe B - fructozo qua nguyén tir
O (Ci-0-0Cy).
— Trong phan tir khong con nhém OH semiaxetal, nén khong c6 kha ndng mé vong.

b) Mantozo
— La ddng phén ctia Saccarozo,
— Chutaobdi Cycua gde a - glucozo ndi véi Cy clia gbe o - hodc B - glucozo qua nguyén tir
O (C1—0-Cy).
— Pon vi monosaccarit thit hai ¢6 nhém OH semiaxetal tu do, ¢6 thé mo vong tao thanh nhém
andehit (— CHO).
3) Tinh bot va xenlulozo (C¢H1005),

a) Tinh bt
— La polisaccarit
—  Chu tao boi cac mit xich a-glucozo lién két voi nhau thanh mach xoén 10 xo
—  Phan tir khéng c6 nhém CHO va cac nhoém OH bi che lap di.

b) Xenlulozo
— Khong La dong phan cua tinh bot
—  Chu tao boi cc mat xich B-glucozo lién két véi nhau thanh mach kéo dai
—  Phan tir khéng ¢6 nhém CHO va mdi mét xich con 3 nhém OH ty do
— Nén cong thiic cta xenlulozo con c6 thé viét [CeH702(OH)3]n.

Céng Phd Ly Thuyét Héa Hoc Megabook
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IL. Tinh chét hoa hoc

Cacbohidrat
Glucozo Fructozo Saccarozo Mantozo | Tinh bdt | Xenlulozo
Tinh chét
Tinh chat cua 2Ag| +(2AQ) - 2Ag| - -
andehit
+ AgNO3/NH; I FIuZO + - + - -
+ Cu(OH),/ NaOH t’ | Mat mau
+ dung dich Br, dung dich - - + - -
Br,
Tinh chat ciia dung dich | dungdich | dungdich | dungdich
poliancol mau xanh | mau xanh | mauxanh | mau xanh - -

+ Cu(OH), lam lam lam lam

Phan e thuy Glucozo + | 2 phan tir

phan - - Fructozo Glucozo Glucozo Glucozo
+ H,O/ H*
Phan ng mau i i i ) mau xanh i
+ 1) déc trung
+ HNO+/ H-SO Xenlulozo
¥ Teoa trinitrat

. n CoH50H+
Phan wng 1én men cO,
+ Hay(Ni , t°) Sobitol Sobitol

(+) c6 phan Gmg, khong yéu cau viét san pham; (-) khong c6 phan tmg.

B. CAC DANG BAI TAP PIEN HINH CO PAP AN

Dang 1: Phan ung oxi hoa khong hoan toan cacbohidrat
I. Co 56 li thuyét va mot so chu y
= Cac chat tham gia phan ng trang bac va phan ung véi Cu(OH),/OH’ (to): glucozo, fructoro,
mantozo (fructozo khong c6 nhom —CHO, nhung trong moi truong kiém chuyén hda thanh
glucozo = Coi phan tng gidng glucozo).
*  Glucozo, fructoro, mantozo 2Ag
*  Glucozo, fructoro, mantozo — = ©™="2" ., ¢y o | d6 gach

* Glucozo, mantozo bi oxi hoa boi dung dich Brp, KmnO, (1am mat mau dung dich Br; va KMnQOy),
fructozo khong c6 phan ing nay.
I1. Bai tap
Bai 1(CD-07): Cho 50ml dung dich glucozo chua rd néng d6 tac dung vi mot luong du dung dich NH3
thu dugc 2,16 gam bac két tia. Nong do mol cua dung dich glucozo da dung 1a
A. 0,20M. B. 0,10M. C. 0,01M.
Huéng Din

+AgNO,/NH, t°

D. 0,02M.

"= n,, =216:108=0,02(mol)

A
» Glucozo - 2Ag
= n =0,02:2=0,01(mol) = C

Glucozo

= Dap an A

=0,01:0,05=0,20M

Glucozo

16
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Bai 2: Hoa tan 70,2 gam hon hop X gdm glucozo va saccarozo vao nudc dugce dung dich Y. Cho Y tac
dung v6i luong du dung dich AgNO; trong NH3 dun nong thu duge 43,2 gam Ag. Thanh phan % khdi
luong saccarozo cé trong hon hop X 1a
A. 51,282%. B. 48,718%. C. 74,359%. D. 97,436%.
Huéng Din
= Pat s6 mol cac chat trong X 1a CgH1206 : X(mol) ; C1oH201; : Yy (mol)
— 180x + 342y = 70,2(1)
C6H1206 - 2Ag

X 2X
= 2x =43,2:108 = x =0,2(mol), thé x vao (1) = y =0,1(mol)
0,1.342
= %m. , o, = 100 = 48,718%
127722711 70’2

= Pap an B

Bai 3: Chia 200 gam dung dich hdn hop glucozo va fructozo thanh hai phan bang nhau.
- Phan 1: Cho tac dung véi luong du dung dich AgNO3s/NH; duoc 86,4 gam Ag.
- Phan 2: M4t mau vira hét dung dich chtra 35,2 gam Bry.

Nong d6 % cua fructozo trong dung dich ban dau 1a

A. 32,4%. B. 39,6%. C. 16,2%. D. 45,0%.
Huéng Din

" n,, =86,4:108=0,8(mol);n, =2352:160=0,22(mol)

= Phan I:

Glucozo —» 2Ag

Fructozo — 2Ag

= N coro T Mirvctoze = 0:8:2 =0,4(mol)
*  Phéan 2:

Glucozo + 1Br, —» sp

= n =n =0,22(mol)

Glucozo Br.

=n =0,18(mol)

0,18.180
froctoze 100
= Dap an A
Bai 4: Cho m gam hdn hop X gdm glucozo va fructozo tac dung véi lugng du dung dich AgNO3/NHj3 tao
ra 6,48 gam Ag. Ciing m gam hon hop nay lam méat mau vira hét dung dich chira 1,2 gam Br,. Thanh phan
% khéi lwong glucozo c6 trong X 1a
A. 50%. B. 12,5%. C. 25%. D. 75%.
Hudéng Din
" n,, =6,48:108=0,06(mol);n, =1,2:160=0,0075(mol)
» Glucozo + 1Br, — sp
= n =0,0075(mol)

Glucozo

» Glucozo - 2Ag
»  Fructozo —» 2Ag

C% .100=32,4%
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Bai 5: Thyc hién phan ing trang bac 36 gam dung dich glucozo 10% véi lugng du dung dich
AgNO3/NHj3 (néu hiéu suat phan tmg 100%) thi khdi luong bac kim loai thu dugc 1a
A. 8,64 gam. B. 4,32 gam. C. 43,2 gam. D. 2,16 gam.
Hudéng Dan

36.10
= =0,02(mol)
180.100

Glucozo — 2Ag
= n,, =0,04(mol)= m, =4,32(gam)

nGIucozo

= DPapan B
Bai 6: Nguoi ta dung glucozo dé trang rudt phich. Trung binh cin phai dung 0,75 gam glucozo cho mot
rudt phich, biét hiéu suit cua toan qua trinh 12 80%. Lugng bac c¢é trong mot rudt phich 1a
A. 0,36 gam. B. 0,45 gam. C. 0,72 gam. D. 0,90 gam.
Hudéng Din

n =0,75:180=1:240(mol)

Glucozo

Glucozo - 2Ag

1
= m,, =2.—.108.0,8 = 0,72(gam)
240

=PapanC
Bai 7: Cho 34,2 gam hdn hop saccarozo c6 1dn mantozo tic dung hoan toan véi AgNOs/NH;3 du, thu
duoc 0,216 gam bac. Do tinh khiét cua saccarozo 1a
A. 95%. B. 85%. C. 90%. D. 99%.
Huéng Din
n, =0,216:108=0,002(mol)

Mantozo — 2Ag

= Ny = 0,002:2=0,001(mol) > m__"=34,2-0,001.342 =33,858(gam)
33,858
= % mSaccarozo = 100 =99%
34,2
= Dbap an D

Bai 8: Hoa tan 6,12 gam hdn hop X gém glucozo va saccarozo vao nude, duoc dung dich Y. Cho Y tac
dung véi lugng du dung dich AgNO3/NHs thu dugc 3,24 gam Ag. Khdi lugng saccarozo c6 trong hdn
hop X 1a
A. 2,7 gam. B. 3,42 gam. C. 4,32 gam. D. 2,16 gam.
Huéng Din

n, =3,24:108 =0,03(mol)

Ag

Glucozo —» 2Ag

= Ngeore = 0,03:2=0,015(mol) > m_,, -~ =2,7(gam)
= mSaccarozo = 6‘12 - 2‘7 = 3’42(gam)
= Dap an B

Bai 9: Cho m gam glucozo va fructozo tac dung véi lugng du dung dich AgNO3/NHj3 tao ra 43,2 gam Ag.
Ciing m gam hon hop nay tac dung vira hét v6i 8 gam Br; trong dung dich. S6 mol glucozo va fructozo
trong hdn hop nay lan luot 14
A. 0,05 mol va 0,15 mol. B. 0,1 mol va 0,15 mol.
18
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C. 0,2 mol va 0,2 mol. D. 0,05 mol va 0,35 mol.
Huéng Din

N, =43,2:108 = O,4(m0|);nBrz =8:160=0,05(mol)
- Glucozo +1Br, - sp
=n =0,05(mol)

GlLucozo

- Glucozo - 2Ag
Fructozo — 2Ag

= n +n =0,4:2=n

= Dapan A
Bai 10: Hoa tan hoan toan 140,4 gam hdn hop X gdm glucozo, fructozo va saccarozo vao nude roi chia
1am hai phan bang nhau:
- Phan 1: Cho tic dung véi dung dich AgNO3/NH3 du, dun ndng thu duoc 43,2 gam Ag.
- Phéan 2: Lam mat mau vira da dung dich chtra 16 gam brom.
Thanh phan % khdi lwong fructozo va saccarozo ¢ trong hdn hop X 1an lugt 14
A. 25,64% va 48,72%. B. 48,72% va 25,64%.
C. 25,64% va 25,64%. D. 12,82% va 74,36%.
Huéng Din
Ny = 43,2:108 =0,4(mol); nEsrz =16:160 = 0,1(mol)
- Phan2:
Glucozo +1Br, -
= Nicore = 0,1(mol)
- Phan I:
Glucozo - 2Ag
Fructozo - 2Ag

=0,15(mol)

Fructozo

= r]GIucozo + nFructozo = 014 12> nFructozo = 0,1(m0|)
= msaccarozo =70,2-0,2.180 = 3412(gam)
0,1.180 34,2
= %M ey = 100 =25,64% %M, ,, = 7100 =48,72%
70,2 70,2
= Dapan A

Dang 2: Phan tng thiy phan cacbohidrat
I. Co 6 li thuyét va mét so chi y
= (Cacbohidrat dugc chia lam 3 loai:
*  Monosaccarit (cacbohidrat don gian nhat, thuong gap 1a glucozo va fructozo: CgH1,06): Khong
bi thuy phan
Disaccarit (thuong gap la saccarozo va mantozo: C12H2,011): Thuy phan cho hai monosaccarit.
CioHz2011 + H0  —"» CgH1206 + CoH120e.

*

(Saccarozo) (Glucozo) (Fructozo)
CioH2011 + H,0  —"-Y 2CeH1,06
(Mantozo) (Glucozo)

*

Polisaccarit (thuong gép la tinh bot va xenlulozo): Thuy phéan cho n phan tir monosaccarit

(C6H1005)n + nH,O —LL> NCeH1204
(Glucozo)
*  Pé don gian cho viéc tinh toan, nén:
St dung so d6 phan tmg thay cho viéc viét phwong trinh hoa hoc.
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Trong qua trinh tinh todn, hé $6 polime hoa s& duogc triét tiéu, vi vay dé don gian cho vi¢c tinh
toan, nén chon hé s6 polime hdéan = 1.
I1. Bai tap
Bai 1: Thuy phan 243 gam tinh bot v6i hiéu sudt ciia phan Gng 13 75%, khdi luong glucozo thu duoc 1a
A. 202,5 gam. B. 270 gam. C. 405 gam. D. 360 gam.
Huéng Din

(CeH100s)n + NH,0 — "5 nCgH1204

243

= nGIucuzo = 1800175 = 202,5(gam)
162

=Dipan A

Bai 2(CD-2010): Thuy phan hoan toan 3,42 gam saccarozo trong moi truong axit, thu dugc dung dich X.
Cho toan bd dung dich X phan tmg hét véi luong du dung dich AgNO; trong NHs, dun néng, thu duge m
gam Ag. Gid triciam la
A. 21,60. B. 2,16. C. 4,32. D. 43,20.
Huéng Din
n =3,42:342=0,01(mol)

Saccarozo

C12H2,011 + H,0 —» 2C6H 1206
CeH12,06 — 2Ag
=n,, =0,01.4= 0,04(mol) = m,, = 4,32(gam)
= DPapan C
Bai 3: Thuc hién phan tng trang bac véi dung dich X chira m gam hén hop glucozo va saccarozo thu
duoc 0,02 mol Ag. Néu dun néng X véi HySO, loang, du, roi trung hoa axit du, thu dugc dung dich Y.
Thuyc hién phan Ung trang bac dung dich Y thu dugc 0,06 mol Ag. Gia tri cia m 1a

A. 8,64. B. 5,22. C. 10,24. D. 3,60.

Huéng Din

- X+ AgNO3/NHj;
Glucozo - 2Ag
= Ng oo = 0,01(mol)

- X+ H;SO4loang — san phém - Ag
C12H22011 + H,O — 2CsH 1206
San pham chi gdm CgH1206 = Neon.

[¢]

=0,06:2=0,03(mol)

= n +2n =0,03=n

Glucozo Saccarozo

=0,01(mol)

- m =180.0,01+342.0,01=5,22(gam)
= Dbapan B
Bai 4: Thiy phan m gam mantozo véi hiéu suat phan Gmg 1a 60%, sau phan mg thu duoc 450 gam
glucozo. Gia tri ciam la
A. 256,5. B. 1425. C.4275. D. 7125.
Huéng Din
C12H2011 + H20 » 2C6H1206

Niiucore = 450:180 = 2,5(mol)

2,5 100
=>m, . =—.—2342=712,5(gam)

2 60
= Dap an D )
Bai 5: Thuy phan hoan toan m gam tinh bot véi hi¢u suat 80% thu dugc 100 gam glucozo. Gia tri cia m
la
A.1125. B. 90. C. 76. D. 72.

Huéng Din
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(CeH1008) + NH,0 — ", nCgH1206
n =100:180=5:9(mol)

Glucozo

5 100
= m=162.—.——=112,5(gam)
9 80

= Dapan A
Bai 6: Thuy phan hoan toan 34,2 gam dung dich saccarozo 30% trong moi truong axit vo co loang, dun
néng, thu duoc dung dich X. Trung hoa dung dich X rdi cho tac dung v6i dung dich AgNOs/NH;3 du, dun
noéng thu dugc m gam Ag. Gid tri cuiam la
A. 12,96. B. 43,2. C. 25,92, D. 6,48.
Huéng Din

34,2 30
nSaccarozo = b = O‘OS(mOI)
342 100
C12H2011 + H,0 —"— 2CsH1,056
= n =0,03.2=0,06(mol)

C6H1206 - 2Ag
= n,, = 0,12(mol) = m,, = 12,96(gam)
= DPapan A
Bai 7: Thuy phan hoan toan m gam dung dich saccarozo 13,68% trong moi truong axit vo co loang dun
néng, thu duge dung dich X. Trung hoa dung dich X rdi cho tac dung voi dung dich AgNOs/NH; du, dun
noéng thu dugc 5,4 gam Ag. Gia tri cia m la

A. 31,25. B. 62,5. C. 8,55. D. 4,275.

Huéng Din

C12H2011 + H,O —"=s 2CeH1,06
C6H1206 - 2Ag
N, =54:108 = 0,05(mol)

A

= nNn., , =0,05:2=0,025(mol) = n_ , o =0,025:2=0,0125(mol)
0,0125.342.100
= m= =31,25(gam)
13,68
= Dépan A

Bai 8: Thuy phan hoan toan cling mot lwong saccarozo va mantozo trong méi truong axit, san pham thiyy
phan ctia hai chat nay dem trung hoa rdi thuc hién phan tng trang guong dugc khdi lugng Ag trong hai
truong hop theo thi ty 1an luot 13 x va y. Quan hé gittax va y la
A X=Yy. B.x>y. C.x<y. D.2x=y.
Huéng Din
Pap an A
Bai 9: Hoa tan hoan toan 70,2 gam hdn hop X gdm glucozo va saccarozo vao nudc rdi cho tac dung voi
dung dich AgNO3 du trong NHs, dun néng dé phan tng xay ra hoan toan. Sau phan tng thu duoc 43,2
gam Ag. Thanh phan % khdi luong saccarozo ¢ trong hdn hop X 1a
A. 48,7%. B. 51,3%. C. 74,4%. D. 25,6%.
Huéng Din
CeH1206 — 2Ag
N, = 43,2:108 =0,4(mol) = nCGHM

A 6=O,2(mo|):> m =70,2-0,2.180 =34,2(gam)

[e] saccarozo

34,2
= %m, ... =——100=487%
70,2

= Dap an A
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Bai 10: Dun néng 8,55 gam cacbohidrat X véi dung dich HCI d&én phan tmg hoan toan. Cho dung dich
sau phan tng tac dung véi luong du AgNO3/NHs, thu dugc 10,8 gam Ag. X c6 thé 1a chit nao dudi day
(biét My < 400 dvc)?
A. Glucozo. B. Fructozo. C. Saccarozo. D. Xenlulozo.
Hudéng Dan
n, =10,8:108 =0,1(mol)

Ag

Celeos - 2Ag

= n.,, =0,1:2=0,05(mol)
X - nCgH1204
0,05 8,55
=n, = = M, = .n=171.n
n 0,05

>n=2M =342=> C12H2,011
=PapanC
Bai 11: Chia mot hdn hgp gom tinh bot va glucozo thanh hai phan bang nhau. Hoa tan phan thir nhat
trong nudc roi cho phan mg hoan toan véi AgNO;3 trong NHs du thi dugc 2,16 gam Ag. Pun phan thir
hai v6i H,SO, lodng, sau d6 trung hoa bang NaOH r6i ciing cho tac dung véi AgNOs trong NH3 du thi
dugc 6,48 gam Ag. Khdi luong tinh bot trong hdn hop dau bang

A. 4,86 gam. B. 9,72 gam. C. 3,24 gam. D. 6,48 gam.

Hudéng Din

- Phén I:
n,, =2,16:108 =0,02(mol)
C6H1205 — 2Ag
= nCsHqu =0,02:2=0,01(mol)
- Phén 2:

(C5H1005)n + nHZO BN nC6H1206
CeleOg - 2Ag
n,, =6,48:108 = 0,06(mol)

A

= N., o =0,06:2=0,03(mol) = Neinh bt = 0,03 - 0,01 =0,02(mol)

= Myinhvet = 0,02.162.2 = 6,48 gam

= Dap an D N

Bai 12: Hoa tan m gam hon hop saccarozo va mantozo vao nude duge dung dich X. Chia X thanh hai
phéan bang nhau.

- Phan 1: Tac dung véi lugng du dung dich AgNOs/NH3 du dugc 10,8 gam Ag.
- Phéan 2: Pun véi dung dich HCI lodng dé phan ng xay ra hoan toan, thu dugc dung dich Y. Dung
dich Y tac dung vira hét véi 30,4 gam Bry.
Nong d6 phan trim cua saccarozo trong hdn hop dau 1a
A. 357%. B. 47,3%. C. 52,7%. D. 64,3%.
Huéng Din
- Phan 1:
Nag = 10,8:108 = 0,1(mol)

A
Mantozo — 2Ag
Mantozo = 0’1:2 = 0,05(m0|)
- Phan 2:
n =30,4:160=0,19(mol)

Mantozo + H,O - 2Glucozo (1)
0,05 0,1

= N
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Saccarozo + H,O — Glucozo + Fructozo (2)
Glucozo + 1Br; — San pham (3)

TfI (3) = Ngiucore = O'lg(mOI)
Tix (1)’ (2) nGIUCUZO(l) + nG'“CUZO(Z) =019= nGIucozo(Z) =0,09(mol)
= nSaccaruzo = O’Og(mOI)
0,09
C%Saccarozo =—100=64,3%
0,05+ 0,09
= Dap an D

Bai 13: Cho m gam hdn hop X gdm tinh bt va glucozo tac dung voi lugng du dung dich AgNOs3 trong
NH; dun néng thu duoc 21,6 gam Ag. Mit khac, dun néng m gam X véi dung dich HCI lodng, du dé
phan @mg xay ra hoan toan, thu dugc dung dich Y. Dung dich Y 1am mat mau vira hét dung dich chtra 32
gam Br,. Gia tri cuiam la
A. 34,2, B. 50,4. C.17,1. D. 33,3.
Hudéng Din
Nag = 21,6:108 =0,2(mol); nBrz =32:160=0,2(mol)

A

X +AgN03/NH3:
Glucozo - 2Ag (1)
= N uore = 0,2:2=0,1(mol)

X+ HCI - san phém + Bry, >

(CeH100s)n + NH,0 —*— NnCsH1206 (2)
CsH1206 + 1Br, — san pham (3)
Theo (3) = N oo, =0,2(mol)

= Ntinh bot = 0,2-0,1=0,1 (mOl)
= m=162.0,1 + 180.0,1 = 34,2 (gam)
= Dépan A
Bai 14: Hoa tan m gam hdn hop X gdm saccarozo, mantozo va glucozo (trong dé sé mol glucozo bang
téng s6 mol mantozo va saccarozo) vao nude duge dung dich Y. Chia dung dich Y thanh hai phan bang
nhau:
- Phan 1 cho tac dung véi dung dich AgNOs/NH; du thu duge 10,80 gam Ag.
- Thay phan hoan toan phan 2 (dun v6i dung dich H,SO4 dur), sau d6 trung hoa va thyc hién phan tng
trang guong thu dugc 19,44 gam Ag.
Giatri ciam la
A. 31,32. B. 30,96. C. 15,66. D. 15,48.
Huéng Din
- Phan I:
Dit s6 mol cac chét trong 1/2X 1a Saccarozo : x(mol) ; Mantozo : y(mol); Glucozo : x + y(mol)
n,, =10,8:108 = 0,1(mol)

Mantozo - 2Ag (1)

Glucozo - 2Ag (2)

Ter(1)va(2) = y+x+y=0,1:2= x+2y=20,05()
- Phan2:

Ny =19,44:108 = 0,18(mol)

Saccarozo + H,O — 2CgH1206 (3)
Mantozo + H,O — 2CgH1204 (4)
CsleOg — 2Ag (5)
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Theo (5) = n =0,18:2=0,09(mol)

= 2X+2y+x+y=0,09= x+y=0,03(l)

T hop (I) va (II) = x = 0,01(mol); y = 0,02(mol)

= m=2.342.0,01+342.0,02+180.0,03) = 31,32(gam)

= Dapan A

Bai 15: Hon hop X gdm m; gam mantozo va m, gam tinh bot. Chia X 1am hai phan bang nhau.

- Phan 1: Hoa tan trong nudc du, loc 1y dung dich rdi cho phan tmg hét v6i dung dich AgNOs/NH; du
thu duoc 0,03 mol Ag.

- Phan 2: Pun néng véi dung dich H,SO4 lodng dé thyuc hién phan tng thiy phan hoan toan. Hon hop
sau phan tng duoc trung hoa bai NaOH sau d6 cho toan bd san pham thu duoc tac dung hét voi dung
dich AgNOs/NH3 du thu dugc 0,11 mol Ag. Gia tri m; va m; lan luot 1a

A. 10,26 va 8,1. B. 5,13 va§,1. C. 10,26 va 4,05. D. 5,13 va 4,05.
Huéng Din

CeH 1,04

- Phan I:

Mantozo - 2Ag (1)

=n, . =003:2=0015(mol)

- Phén 2:

(C5H1005)n + nHZO—i—> nC6H1206 (2)
C1oH201q1 + H20—1—> 2CeH120¢ (3)
C6H1206 — 2Ag (4)

Theo (4) = n., , =0,11:2=0,055(mol)
Theo (2) va (3) = n. , o o)
= ntinhb@t: 0,025(m0I)

= m, 6 =2.342.0,015=10,26(gam);m, =2.162.0,025 = 8,1(gam)

=0,055-0,015.2=0,025(mol)

= Dap an A
Bai 16: Chia hon hop X gdm glucozo va mantozo thanh hai phan bang nhau:
- Phan 1: Hoa tan hoan toan vao nudc roi 1ay dung dich cho tac dung v6i AgNOs/NH3 du duge 0,02
mol Ag.
- Phéan 2: Pun néng véi dung dich H,SO4 lodng. Hon hop sau phan tng dugc trung hoa boi NaOH sau
d6 cho toan bd san phém thu duoc tac dung hét vai dung dich AgNO3/NH3 du thu dugc 0,03 mol Ag.
S6 mol ctia glucozo va mantozo trong X lan luot 13
A. 0,01 va 0,01. B. 0,005 va 0,005. C. 0,0075 va 0,0025. D. 0,0035 va
0,0035.
Huéng Din
- Phén 1:
bit s6 mol cac chat trong 1/2X 1a CgH1206 : X(mol) ; C12H22011 : y(mol)
Glucozo - 2Ag (1)
Mantozo - 2Ag (2)
Theo (1), (2) = x+y=0,02:2= x+y=0,01(1)
- Phén 2:
Mantozo + H,O — 2CgH1,06 (3)
C6H1206 - 2Ag (4)
Theo (4) = n =0,03:2=0,015(mol)

= X+ 2y =0,015(I1)
T hop (I) va (II) = x = y = 0,005(mol)
S6 mol céac chit trong X 1a Glucozo : 0,01(mol); Mantozo : 0,01(mol)

CeH 1,04
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= Dapan A
Bai 17.(KB-2011): Thuy phan hdn hop gém 0,02 mol saccarozo va 0,01 mol mantozo mét thoi gian thu
duoc dung dich X (hiéu suét phan tng thuy phan mdi chat déu 1a 75%). Khi cho toan bd X tac dung
véi mot luwong du dung dich AgNOj3 trong NHj3 thi lugng Ag thu duoc 1a
A. 0,090 mol. B. 0,12 mol. C. 0,095 mol. D. 0,06 mol.

Huéng Din

Saccarozo + H,0 —*"— 2CgH1,06 (1)

Mantozo + H,O SN 2CsH 12056 (2)

X gdbm New o, =2:(0,02+0,01).0,75 = 0,045(mol) ; Saccarozog, : 0,02.0,25 = 0,005(mol);

mantozog, : 0,01.0,25 = 0,0025(mol)

CeH1206 — 2Ag (3)

Mantozo — 2Ag (4)

Theo (3), (4) = n,, = 2.(0,045+0,0025) = 0,095(mol)

=DPapanC
Bai 18.(KB-2012): Thuy phén hon hop génl 0,01 mol saccarozo va 0,02 mol mantozo trong moi
truong axit, voi higu suat déu la 60% theo moi chat, thu dugc dung dich X. Trung hoa dung dich X,

thu dugc dung dich Y, sau d6 cho toan bo Y tac dung vai lugng du dung dich AgNO3 trong NHs,
thu dugc m gam Ag. Gia tri cia m la

A. 6,480. B. 9,504. C. 8,208. D. 7,776.
+ Huéng Din
Saccarozo + H,O —“—— 2CgH1,0¢ (1)
Mantozo + H,O —2 5 2CgH1,06 (2)
Xgomn_, , =2.(0,02+0,01).0,6 = 0,036(mol) ; Saccarozog, : 0,01.0,4 = 0,004(mol);
mantozog, : 0,02.0,4 = 0,008(mol)
Csleoe — 2Ag (3)
Mantozo - 2Ag (4)
Theo (3), (4) = n,, = 2.(0,036 + 0,008) = 0,088(mol) = m =108.0,088 = 9,504(gam)
= Dbapan B
Dang 3: Tong hop cac chat tir cacbohidrat
I. Co s6 li thuyét va mjt s6 luu y
= Sy tao thanh tinh bdt trong cay xanh
6nCO, + 5nH,O0 —_—*__, (CgH100s), + 6n0;

Clorophin
* Diéu ché glucozo tir tinh bot, xenlulozo

(C6H1005)n + nH,O —:'0—> NCgH120s.

* Phén Ung 1én men: Men ruou

+ CgH1206 (glUCOZO) — 2C,Hs0OH + 2CO,
Men lactic

7 + CeH1206 (glucozo) 5 2CH3CH(OH)COOH (Axit lactic)
Tong hop xenlulozo trinitrat; xenlulozo diaxxetat va xenlulozo triaxetat

0

+[C,H,0,(0H),], +3nHNO, —"=2_[C H,0,(ONO,),], +3nH ,0

+[C,H,0,(0H),] +2n(CH,C0),0 —** 5[C,H.0,(OH)(OOCCH,),]. +2nCH,COOH
+[C,H,0,(0OH),] +3n(CH,C0),0 —“* 5[C,H,0,(0O0CCH,),], +3nCH,COOH

» Pédon gian cho viéc tinh toan, nén:
* St dung so do phan ing thay cho viéc viét phuong trinh héa hoc.
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* Trong qua trinh tinh toan, h¢ sb polime hoa sé& triét ti€u, vi vay dé don gian cho vi¢c tinh toan,
nén chon hé sb polime héan = 1.
I1. Bai tap
Bai 1: Cho xenlulozo phan ing véi anhidrit axetic (xt, to) thu dugc 12,0 gam hdn hop X (gém xenlulozo
triaxetat, xenlulozo diaxetat va 4,2 gam CH3COOH). Thanh phan phan trim theo khdi lwvong cua
xenlulozo triaxetat c6 trong X 1a
A. 45,26%. B. 39,87%. C. 24,0%. D. 41,0%.
Huéng Din
[C,H,0,(0H).] +2n(CH,CO),0 —™" 5[C.H_O,(OH)(OOCCH),] +2nCH_COOH
X 2X mol
[C,H,0,(OH).] +3n(CH CO),0 —* 4[C_H,0,(00CCH,),] +3nCH COOH
y 3y mol
= 2x+3y=4,2:60= 2x+3y=0,07(1)
= 246x+ 288y =7,8(1)
T hop (I) va (II) = x = 0,02(mol); y = 0,01(mol)

. _ 288.0,01
YoMyentulozo triaxetat = ——————-100 = 24,00%

12
=PapanC
Bai 2(CD-08): Tur 16,20 tan xenlulozo nguoi ta san xuét dugc m tan xenlulozo trinitrat (biét hiéu suit
phan ung tinh theo xenlulozo 1a 90%). Gié tri cua m la
A. 26,73. B. 33,00. C. 25,46. D. 29,70.
Huéng Din

0

H,S0,.t
[C,H.,0,(OH),], +3nHNO, —**—][C H O,(ONO,).] +3nH O
16,2
m=——297.0,9=26,73(gam)
162
= Dap an A

Bai 3(KB-08): Thé tich dung dich HNO3 67,5% (khdi lwong riéng 1a 1,5g/ml) can dung dé tac dung véi
xenlulozo tao thanh 89,1 kg xenlulozo trinitrat la (biét lvong HNO3 bi hao hut 1a 20%)
A. 55 1it. B. 81 lit. C. 49 lit. D. 70 lit.
Huéng Din

0

—[C,H O,(ONO,),], +3nH,O

H,S0, .t

[C,H,O0,(OH),], +3nHNO, —
89,1 100

= Nyyo = ——.3.—=1,125(kmol)

: 297 80

63.1,125.100

V = ——

67,5.1,5
= bap an D ’
Bai 4(KA-07): Cho’ m gam tinh b{t 1én men thanh ancol (rugu) etylic véi hiéu sué}t 81%. Toan bd lugng
CO sinh ra dugce hap thy hoan toan voa dung dich Ca(OH),, thu duge 550 gam két tua va dung dich X.
Pun ki dung dich X thu thém dugc 100 gam két tua. Gié tri cia m la

A. 550. B. 810. C. 650. D. 750.
Huéng Din
(C6H1005)n + nH,O —F:O—> NCgH12056 (1)

CeH1206 —— 2C,HsOH + 2C0; (2)
CO, + Ca(OH), —— CaC0O3y +H,0 (3)
2C0O; + Ca(OH), —— Ca(HCOs), (4)

= 70(lit)
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Ca(HCO,), —“»caco,{ +Cco, T +H 0 (5)

Neaco, sy =100:100 =1(mol);n. ., o =550:100 =5,5(mol)
T (3), (4),(5) = neo 5.4y =1.2+5,5=7,5(mol)
= Neo (o) = 7,5(mol)

Theo (1), (2) = Miinhbot = %.162.1;—10 = 750(gam)

= Dbap an D
Bai 5: Tinh bot duoc tao thanh trong ciy xanh nhd qua trinh quang hop tir CO, va hoi nudc. Biét rang
CO, chiém 0,03% thé tich khong khi. Mudn c6 40,5 gam tinh bot thi thé tich khong khi (dktc) tdi thiéu
can dung dé cung cip luong CO, cho phan tmg quang hop 13

A. 112.000 lit. B. 56.000 lit. C. 11.200 lit. D. 33,6 lit.
Huéng Din
6nCO, + 5nH,0 — — (C6H1005)n + 6n0,

40,5
= N, =6.——=15(mol)
: 162
100
= Vihéngkhi = 1,5.22,4.——=112000(lit)
0,03
= Dip an A o ,
Bai 6: Khoi lugng glucozo can dé di¢u che 0,138 lit ancol etylic (D=0,8 g/ml), voi hi¢u suat 80% la
A. 270 gam. B. 216 gam. C.172,8 gam. D. 180 gam.

Huéng Din
0,138.0,8.1000

Ne oy = =2,4(mol)
e 46
CeH120g —— 2C,Hs0H + 2CO, (l)
2,4 100
=>m,, , =—.180.—=270(gam)
6° 126 2 80
= Dépan A

Bai 7: Nguoi ta diéu ché ancol etylic bang phwong phéap 1én men glucozo, thu dugc 90ml rugu etylic
34,5° (biét D, ,, = 0,89 /ml)vaV lit khi CO, (dktc). Gid thiét ring hiéu sudt qua trinh 1én men dat
100%. Gia tricta V l1a

A. 15,12. B. 12,096. C. 6,048. D. 7,56.

Huéng Din

34,5.90.0,8

100.46
CeH1205 —— 2C,Hs0H + 2CO»
= n., =0,54(mol)=V =0,54.22,4 =12,096(lit)

=0,54(mol)

Newon =

= Dap an B )
Bai 8: Cho 360 gam glucozo 1én men thanh ancol etylic va cho toan b6 khi CO sinh ra hap thy vao dung
dich NaOH du dugc 318 gam muoi. Hiéu suat phan ung 1én men la

A. 50%. B. 62,5%. C. 75%. D. 80%.
Huéng Din

CeH1205 —— 2C,Hs0H + 2CO», (1)

CO,; + 2NaOH —— Na,CO3 + H»0 (2)

Theo (2) = n., =n,, ., = 318 _ 3(mol)

2 2 3 l 0 6
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[¢]

Theo (1) = n., , =3:2=1,5(mol)

1,5.180
H = 100 =75%
360
= Dapan C

Bai 9: Lén men m gam glucozo voi hiéu sudt 70%, hap thy toan bd san phém khi thoat ra bang 2 lit dung
dich NaOH 0,5M (D = 1,05 g/ml) thu duoc dung dich chira hai muoi véi tong nong do 1a 3,21%. Gia tri
cuam la
A. 67,5. B. 47,25. C. 135,0. D. 96,43.
Huéng Din

CeH120g ——> 2Co,Hs0OH + 2CO» (1)

CO, + 2NaOH —— Na,CO3 + H,0 (2)

CO; + NaOH —— NaHCO3 3

Nyaon = 2.0,5 =1(mol) ; Mgung dich NaoH = 1,05.2.1000 = 2100 (gam)

Dit sb mol cac mudi 1an luot 1a Nay;CO;3 : x(mol); NaHCO; : y(mol)

= 2x+y=1(1)

Mdung dich sau = 2100 + 44.(X + y)

106.x + 84.y
= 100 =3,21= 3258x + 2573y = 2100(I1)
2100 + 44.(x + y)
TH hop (I), (II) = x =0,25(mol);y = 0,5(mol)
= Ng,, =0,25+0,5=0,75(mol)

0,75 100
- m=——"—.180 = 96,43(gam)
2 70
= Papan D

Bai 10: Cho 9,0 kg glucozo chira 15% tap chét, 1én men thanh ancol etylic. Trong qua trinh ché bién,
ruou bi hao hut 10%. Khéi lugng ruou etylic thu dugc 1a
A. 2,165Kkg. B. 4,301kg. C. 3,910kg. D. 3,519kag.
Huéng Din

9 85
= ——. ——=0,0425(kmol)
180 100

CeH120g —— 2C,Hs50H + 2CO,

nGIucozo

90
= m - 0,0425.2.—.46 = 3,519(kg)
C,HOH 100

Bai 11: Nguoi ta len men m kg gao chira 75% tinh bot, thu duoc 5 it rugu etylic 46°. Biét hiéu suat qua
trinh 1én men dat 80% va khdi luong riéng cua ancol etylic nguyén chat 13 0,8 g/ml. Gia trj ciia m 1a
A.54. B. 4,05. C. 3,456. D. 3,24.
Huéng Din
(CeH1005)q, —— CgH1205 —— 2C,HsOH (1)
5.46.0,8.1000

n = ———————40(mol)
€2Ha0 46.100
N 40 100 100
Theo so0 d0 (1) = m = —.162.—.—— = 5400(gam) = 5,4(kg)
2 85 75
= DPépan A

Bai 12: Xenlulozo trinitrat 1a chat dé chay va nd manh, duge diéu ché tir xenlulozo va axit nitric. Thé tich
axit nitric 67,5% c6 khoi luong riéng 1,4 g/ml toi thiéu can dung dé san xuat 53,46 kg xenlulozo trinitrat
véi hiéu suat dat 90% la
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A. 32,57 lit. B. 40,0 lit. C. 13,12 lit. D. 33,85 lit.
Huéng Din
[C,H,0,(OH),] +3nHNO, 1% ‘—>[c H.0,(ONO,),]. +3nH,0
Nxenlulozo trinitrat = 93,46 : 297 = 0,18(kmol)
0,18.3.63.100.100 _
=V = = 40(lit)
90.67,5.1,4

= DPapan B

Bai 13: Khi CO; chiém 0,03% thé tich khong khi. Mubn c6 di luong CO, cho phan trmg quang hop voi
hiéu suat phan timg dat 100% dé tao ra 8,1 gam tinh bt thi thé tich khong khi t6i thiéu can dung & dktc 1a
A. 22.400 lit. B. 3.733 lit. C. 2.240lit. D. 6,72 lit.
Huéng Din
6nCO;, + 5nH,0 — — (C6H1005)n + 6n0, (l)
Neinh ot = 8,1 1 162 = 0,05(mol) = Neo, = 0,05.6 = 0,3(mol)

100 .
=V, =0,3.22,4.——=22400(lit)
0,03

= Dapan A

Bai 14.(CD-2011)Cau 32: Lén men dung dich chira 300 gam glucozo thu dugc 92 gam ancol etylic.
Hiéu suat qua trinh 1én men tao thanh ancol etylic 14
A. 54%. B. 40%. C. 80%. D. 60%.
Huéng Din
=92:46 = 2(mol)

N hoom
CeH120 —— 2C,H50OH + 2CO,
1.180

300
= Dbap an D

= H = .100 = 60%

Bai 15.(KA-2011)Céu 28: Xenlulozo trinitrat duoc diéu ché tir phan Gmg gitra axit nitric véi xenlulozo
(hiéu sudt phan (mg 60% tinh theo xenlulozo). Néu dung 2 tin xenlulozo thi khdi lwong xenlulozo
trinitrat diéu ché duoc 1a
A. 2,20 tan. B. 1,10 tan. C. 2,97 tan. D. 3,67 tan.

Huéng Din

HSOI

[C,H,0,(0H).] +3nHNO, —"#%'" ,|Cc H_0,(ONO,),] +3nH,O
_ 2 £
= Myenlulozo trinitrat = ——.——.297 = 2,2 (tan)
162 100
= Dap an A

Bai 16.(KA-2011)Cau 48: Ancol etylic duoc diéu ché tir tinh bot bang phuwong phap 1én men véi hiéu
suit toan b qua trinh 12 90%. Hap thu toan bd lugng CO, sinh ra khi 1én men m gam tinh bot vao nudc
voi trong, thu dugc 330 gam két tua va dung dich X. Biét khéi luong X giam di so véi khdi lugng
nuGe voi trong ban dau 1a 132 gam. Gia tri ctia m la
A. 486. B. 297. C. 405. D. 324.

Huwéng Din
(C6H1005)n —— CegH1205 —— 2C5Hs50H + 2CO,
CO, + Ca(OH)z —— CaCO3{ +H,0O
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2C0O, + Ca(OH); —— Ca(HCO3),
mdungdichgiém: M, = Mgy, = Mgy = 330-132 =198(gam) = Neo, = 4,5(mol)
4,5

100
=> m=——162.— = 405(gam)
2 90

= DPapan C
Bai 17.(CD-2012)Cau 7: Lén men 90 kg glucozo thu duoc V lit ancol etylic (D = 0,8 g/ml) véi hiéu
Suit cta qua trinh 1én men 1a 80%. Gia tri cia V 1a
A. 46,0. B. 57,5. C. 23,0. D.71,9.
Huéng Din
CeH1205 —— 2C5Hs0OH + 2CO,

Ny o =90:180=0,5(kmol)
= N., o4 =0,52.0,8=0,8(kmol)
0,8.46 .
V = = 46(lit)
0,8
= DPapan A

Bai 18.(KB-2012)Ciu 44: Dé diéu ché 53,46 kg xenlulozo trinitrat (hiéu suat 60%) can dung it nht
V lit axit nitric 94,5% (D = 1,5 g/ml) phan rng véi xenlulozo du. Gia tri cia V la
A. 60. B. 24. C. 36. D. 40.

Hudéng Din

0
H,S0,.t

[C6H 7OZ(OH )3]n +3nHNO, ————)[CGH 702(ONOZ)3]n +3nH,0
n >3.46 3 100 0,9(kmol)
= = 3.— =0,
M 997 60
0,9.63.100 .
=V = ———— = 40(lit)
94,5.1,5
= Dap an D
A
C. BAI TAP AP DUNG

Céu 1: Cho 10 kg glucozo chira 10% tap chit, 1én men thanh ancol etylic. Trong qua trinh ché bién, ancol
bi hao hut 5%. Khoi lugng ancol etylic thu dugc bang bao nhiéu
A. 4,65 kg. B. 4,37 kg. C. 6,84 kg. D. 5,56 kg.

Céu 2: Thuy phan hoan toan 3,42 gam saccarozo trong moi truong axit, thu dugce dung dich X. Cho toan
bd dung dich X Pu hét véi dung dich AgNO3/NH; du, dun nong, thu dugec m gam Ag. Gia tri ciia m la
A. 21,60 B. 2,16 C.4,32 D. 43,20

Cau 3: Cho cac dung giich sau: CH3COOH, C,H4(OH),, C3Hs(OH)3, Glucozo, Saccarozo, CoHsOH. S
luong dung dich c6 thé hoa tan dugc Cu(OH); 1a
A. 4. B. 5. C.6. D. 3.

Cau 4: Cho m gam hon hop Glucozo va Fructozo Téac dung véi dung dich AgNO3/NH3 du tao ra 43,2
gam Ag. Ciing m g hdn hop nay Tac dung vira hét véi 8 gam Br; trong dung dich. S6 mol glucozo va
fructozo trong hdn hop nay lan luot 1a
A. 0,05 mol va 0,15 mol. B. 0,10 mol va 0,15 mol.
C. 0,2 mol va 0,2 mol. D. 0,05 mol va 0,35 mol.
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Céu 5: Khi cacbonic chiém ti 1& 0,03% thé tich khong khi. Mudn tao ra 500 gam tinh bt thi can bao
nhiéu lit khong khi (¢ dktc) dé cung cip da CO, cho Pu quang hop

A. 1382716 lit. B. 1382600 lit. C. 1402666,7 lit. D. 1382766 lit.
Cau 6: Khdi lugng glucozo can dé diéu 1 lit ruou etylic 40° 1am gam. Biét khéi luong riéng cua ruou
etylics 12 0,8 gam/ ml va hiéu suat phan @mg 1a 80%. Gia trj cia m 1a:

A. 626,1 gam B. 503,3 gam C. 782,6 gam D. 937,6 gam

Pap an

1. B | 2. ¢C | 3. B | 4. A | 5 A | 6. C
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CHUONG III: AMIN - AMINO AXIT - PROTEIN
NOI DUNG 1 : AMIN

A.TOM TAT LY THUYET

| - KHAI NIEM, PHAN LOAI VA DANH PHAP
1. Khai niém :
Amin 13 hop chét hitu co khi thay thé mot hay nhiéu nguyén tir hidro trong phan tir NHz boi gc
hidrocacbon.
. Vl'dy ¢ CH3—NH2 ; CH3—NH—CH3 ; CH3—N—CH3 ; CHZZCH—CHz—NHz ; C6H5NH2.
2. Phan logi :
= a) Theo gdc hidrocacbon :
— Amin béo : CH3NH2, C2H5NH2,
— Amin thom : CgHsNH,, CH3CgH4NH,, ...

— Amin di vong : “n
= b) Theo bic amin : ) )
— Bdc amin : 1a s6 nguyén tor H trong phan tr NH3 bi thay thé boi gdc hidrocacbon. Theo do, cac

amin dugc phan loai thanh:
Amin bac | Amin bacll Amin bac lll
R—-NH; R-NH-R’ R-N-R’
|
R”
R, R’ va R” 1a géc hidrocacbon

Vi du . CH3—CH2—CH2—NH2 CH3—CH2—NH—CH3 (CH3)3N
Amin bac [ Amin bac II Amin bac III

3. Cong thirc :

— Amin don churc : CyHyN

— Amin don chirc no : CyHzu+1NH; hay CoHap 3N

— Amin da chure no : CoHanr,(NH3), hay C,Hap12+,N;
4. Danh phap :

= a) Cach goi tén theo danh phap gbc — chiic :

Tén goc hidrocacbon +amin

Vi du : CH3NH; (Metylamin), C,Hs—NH; gEtyIamin), CH3CH(NH2)CH3 (Isopropylamin), ...
* Db) Cach goi tén theo danh phap thay the :
Tén hidrocacbon + vi tri + amin

Vi du : CH3NH; (Metanamin), C,Hs—NH, (Etanamin), CH3;CH(NH,)CHs (Propan - 2 - amin), ...
» ) Tén thong thwong chi ap dung véi mot so amin :
Tén goi cua mot s6 amin
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Hop chat Tén gdc - chirc Tén thay thé Tén thuéng
CH3NH, Metylamin Metanamin
C,HsNH, Etylamin Etanamin
CH3CH,CH,;NH, Propylamin Propan-1-amin
CH3CH(NH;)CH3 Isopropylamin Propan - 2 - amin
H,N(CH;)eNH, Hexametylendiamin Hexan - 1,6 - diamin
CegHsNH, Phenylamin Benzenamin Anilin
CeHsNHCHs; Metylphenylamin N — Metylbenzenamin | N — Metylanilin
C,HsNHCH; Etylmetylamin N — Metyletanamin
» Luuy:

— Tén cac nhom ankyl doc theo thir tu chit céi a, b, c, ... + amin.
— Vi cac amin bac 2 va 3, chon mach dai nhat chira N 1am mach chinh :
+ C6 2 nhém ankyl — thém 1 chit N & dau.
Vi du : CH3—NH-C,Hs : N—etyl metyl amin.
+ C6 3 nhém ankyl — thém 2 chit N & dau (néu trong 3 nhém thé ¢6 2 nhom giéng nhau).
Vi du : CH3—N(CH3)—C3Hs : N, N—etyl dimetyl amin.
+ C6 3 nhom ankyl khac nhau — 2 chir N cach nhau 1 tén ankyl.
Vi du : CH3—N(C,Hs )-C3H7 : N—etyl-N-metyl propyl amin.
— Khi nhém —NH, déng vai tri nhim thé thi goi 1a nhém amino.
Vi du : CH3;CH(NH,)COOH (axit 2-aminopropanoic).
5. Pong phin :
— Pong phan vé mach cacbon.
— Pdng phan vi tri nhom chiic.
— Pong phan vé bac clia amin.
Il - TINH CHAT VAT Li
— Metyl—, dimetyl—, trimetyl— va etylamin 13 nhiing chat khi c6 mui khai kho chiu, doc, dé tan
trong nudc, cac amin ddng dang cao hon 1a chat 1ong hoic ran.
— Anilin 1a chat 10ng, nhiét d6 soi 1a 184°C, khong mau, rat doc, it tan trong nudc, tan trong ancol
va benzen.
Il - CAU TAO PHAN TU VA TiNH CHAT HOA HQC
1. Céu tao phan tir :
- Trong phan tir amin déu c6 nguyén tir nito con mot cip electron tyr do chua lién két ¢6 thé tao
cho — nhédn giébng NHs = Vi vdy cdc amin cé tinh bazo giong NH (tiec tinh bazo ciia amin =
tinh bazo ciia NH3).
R - NH

2
2. Tinh chit hod hoc :
»= a)_Tinh bazo :
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— Dung dich metylamin va nhiéu ddng dang cua né c6 kha ning lam xanh gidy quy tim hodc lam
hong phenolphtalein do két hop véi proton manh hon amoniac.
CH3NH, + HOH — CHsNH;® + OH
Metylamin Metyl amino hidroxit
— Amin bac Il ma géc hidrocacbon R, R’ va R”’ ¢6 s6 C > 2 thi cac géc R, R’ vaR”’ can tré amin
nhan proton H* = tinh bazo yéu = dung dich khong lam ddi mau quy tim va phenolphtalein.

— Anilin va cac amin thom rét it tan trong nuéc. Dung dich cta chiung khéng lam d6i mau quy tim
va phenolphtalein.

+ Tdc dung vdi axit :
Téng qudat: R-NH, + HCl > R-NH:CI
Vidu : CHs;NH, + HClI — CH;NH;CI

C¢HsNH, + HCI — (CsHsNH3)+Cr
phenylamoni clorua

+ Tdc dung dung dich mudi ciia cdc kim logi cé hidroxit két tiia :

Vidu : 3CHsNH; + FeCl; + 3H,0 — FG(OH):,’\L + 3CH3NH;CI
> Luwu y : Khi cho mubi cia Ccu®, Zn*, ... vao dung dich amin (du) — hidroxit két tiia — két tia
tan (tao phitc chat).
* b) Phan trng véi axit nitro HNO, :

— Amin céc bac khac nhau tic dung véi axit nitro theo nhitng cach khac nhau, nhd d6 co thé phan
biét cac bac amin.

+ Amin béo bic I :

Téng quit : R—-NH, + HO-NO —"<_, R-OH + N,T + H,0
Vidu : C,HsNH; + HONO — C,HsOH + N, + H,0

% Amin thom bdc I : Anilin va cic amin thom bac mot tac dung véi axit nitro' & nhiét do
thap (0 — 5°C) cho muoi diazoni.

Vidu :
CeHsNH, — + HONO + HCI <, CeHsN,'CIm + 2H,0
Anilin (NaNO,/HCI) benzendiazoni clorua

+ Amin bégc II :
R

— H+HO—N===0 ——— \N—N::O + H,0

R’ 9
Hop chit nitrozanin (mau vang)
Vidu : (CH3),-NH + HONO — (CH3);N-N=O + H,0
(mau vang)
CéHs—NH-CH; + HONO — CsHs—N—CHg + H,O
N=0
+ Amin béo béc III : —> khong con hidro lién két v6i nito nén khong phan tng véi axit nitro.
Vidu : (CH3)sN + HONO — Kkhong tac dung

» ) Phin @ng ankyl héa :
— Amin bac I hoac bac Il tac dung vdi ankyl halogenua (CHsl, ...)
— Phan timg nay dung dé diéu ché amin bac cao tir amin bac thap hon.
Vl’dy N C,HsNH, + CH3l > C,HsNHCH;3 + HI
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= d) Phén irng thé é nhin thom cia anilin : ’
— Tuong ty nhu phenol, anilin tac dung véi nudc brom tao thanh két tia trang 2,4,6-tribrom
anilin.

NH,

@ ¥y —> @ + 7By

24,6~ tnbromamhn (kEt tha tring)
— Céc mudi amoni tac dung dé dang véi kiém :
CeHsNH3;Cl + NaOH — CgHsNH, + NaCl + H,O
(It tan trong nudc)
= ¢) Phan wrng chay cia amin no don chirc mach hé :

6n + 3 0 2n + 3 1
Téngquét: cH, N + 0, —— nCO, + HO + —N,
4 2 2
15 . 7 1
Vidu : CHN + —O, —— 2CO, + —HO + =N,
4 2 2

IV. PIEU CHE AMIN
1. Khir hop chit nitro :
Ar-NO, + 6[H] —™"<, Ar—NH, + 2H,0
Vidy:CeHsNO, + 3Fe + 6HCI — GCgHsNH, + 3FeCl, + 2H,0
> Ddc biét dieu ché anilin :

C6H6 —203—@—) C5H5N02 e C6H5NH2

H,80, 4

2. Tir amoniac véi din xuét halogen hoic ruou twong ing :

RX + NH; —=—5— RNH, + HX

C,H ,OH

» Voicdc ti lé mol khac nhau, co thé cho amin bac I II, Il hoac IV :

RX
RX —— " R-NH, — > R-NH-R —+—NH—> (RN ———> [(R)N]'X"
+H2HI +CH;1 +2Hsl
NH; = CH3NH, *— (CHg)gNH ————= (CHz)N

3. Tir hop chit nitril :

Na

R-C=N + 4[H] —=5i> R-CHrNH,

B- CAC DANG BAI TAP DIEN HINH CO HUONG DAN
Dang 1: Phan ung chay
1) Amin don chure

» Pat CTTQ cua Amin no don chure : CyH2n43N

2CHmeN + 22720, 5 2nCO, + (2n+3)H,0 + N,
2

. 2n n
SomolAmln——(n -n, ) Va =25 n=

H,0
2n + 3 n
HZO

*  Amin khong no don chtic ¢6 1 lién két d6i : CyHoneN
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6n+1

2 CoHznuN + 0, - 2nCO, + (n+1)H,0 + N,

X . . 2n Neo
Sé mol amin=2(n, , - n_, ) va = :
’ ’ 2n+1 n
HZO
*  Amin thom:
6n -5

2CnHZn—SN +
2) Amin bat ki: CxHyN;
CHN: + 50, > xCO, + LH0 + LN,
4 2 2

Cau 1. Khi dbt chay hoan toan mdt amin don chure X, thu dugc 8,4 lit khi COg, 1,4 lit khi N, (cac thé tich
khi do ¢ dktc) va 10,125 gam H,O. Cong thurc phan tir cua X 1a

0, - 2nCO, + (2”-5)H20 + N>
2

A. C3H7N. B. CoH/N. C. CsHgN. D. C2HsN.
Hudéng dan
N, =8,4:22,4=0,375(mol);n =1,4:22,4=0,0625(mol) n, , =10,125:18=0,5625(mol)

* BdotoanN = n, =0,0625.2 =0,125(mol)
= Baotoan C = S6C=0,375:0,125=3
2.0,5625
i
0,125
— CTPT cua X 1a C3HgN
= Pap an C
Cau 2. Dot chay hoan toan m gam mot amin don chirc X bang khong khi vira du, thu dwoc 0,4 mol CO2; 0,7
mol H,0 va 3,1 mol N. Gia thiét khong khi chi gdbm N2 va Oz, trong d6 N2 chiém 80% thé tich khong khi. Gia
tri clam la
A.9,0. B.6,2. C. 49,6. D. 95,8.

» BiotoanH — S6H =

Hwéng dan

X(CxHyN) + 02 —— CO2 + H20 + Nz (1)

0,7
BaotoanO = n, =0,4+—= n_ =0,75(mol)
2 2 2

=n =4.0,75=3(mol) = n, »=31-3=0,1(mol)

N, (kk)

* BaotoanN = n, =0,1.2 =0,2(mol)
= BiotoanC = x=10,4:0,2=2
0,7.2

= BdotoanH = y = =7
0,2

= m-=(12.2+7+14).0,2 =9(gam)
= PapanA

Cau 3: bét chay hoan toan 1,416 gam mot amin no don chtrc,mach hd dan toan bo san phém chay vao dd
Ca(OH); du thay sinh ra 7,2 gam két tiia.CTPT ciia Y la:
A. CHsN B. CoH/N C. C3HgN D. C4H11N
Huwéng Din:
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»  Céng thirc chung: CrHan+2-2kNz k>0

» Theo dau bai amin Y no, don chttc, mach hé nén k=0 va don chtrc nén z=1 . Vay CTPT Y c6 dang

tong quat: CoHanssN=14n + 7
" Taco:n,, =ncc, =7,2:100=0,072mol CO,
ChHonisN —  nCO;,
1,416 1,416

14n +17 14n +17
* n=3nén CTPTY la C. C3HyN

n=0,072

Cau 4: D6t chay hoan toan 8,85 gam chét hitu co X, sau phan tmg thu dugc 26,88 lit hon hop khi CO,
N, va hoi H20. Dan hon hgp san pham chay qua binh dung dung dich Ba(OH), du thu dugc 88,65 gam

két tna va co 1,68 lit khi thoat ra khoi binh. Dung dich sau phan tmg c6 khéi luong giam 56,7 gam so voi
dung dich Ba(OH), ban dau. Biét X c6 mdt nguyén tir nito, cac thé tich khi do ¢ dktc. S6 dong phan cau

tao cua X la
A. 9. B. 4. C.3.
Hudéng Din
" X(CXHyOZN) +0;, —— CO,+ Ny + H,0
= CO, + Ba(OH)z —— BaCO3{ +H,0O

= Theo gid thiét = n, =1,68:22,4=0,075(mol) = n, = 0,15(mol)

n =n =88,65:197 = 0,45(mol)

co, BaCoO,

m + m =88,65-56,7= n,  =0,675(mol)

co, H,0 o

= My, =885-0,45.12-0,075.28-0,675.2=0

0,675.2
=9
0,15

BaotoanC,H = x=0,45:0,15=3;y =

— CTPT cua X la C3H9N

= Cac CTCT cua X 1a CH3-CH2-CH2 — NHy; CH3-CH(NH2) - CH3; CH3-NH-CH2-CH3; (CH3)3N

= Dap an B

Cau 5. Dot chay hoan toan m gam mot amin no, don chitc, mach hé& X bing lwong khong khi vira di thu duoc
1,76 gam CO3; 1,26 gam H20 va V lit N, (dktc). Gia thiét khong khi chi gom N2 va O, trong d6 oxi chiém 20%

thé tich khong khi. Cong thirc phan ti cia X va gia tri cta V 1an lwot 1a

A. C;HsNHzva 6,72. B. C3H7NH2 va 6,944.
C. C2HsNHz va 0,224, D. C;HsNH: va 6,944.

Hwéng Dan
N, =1,76:44=0,04(mol);n, , =1,26:18 =0,07(mol)

2
= n =4.0,075=0,3(mol)

N, (kk)

Pat CTTQ va s6 mol ctia X 1a ChHzn.3N : a(mol)

7
Baotoanoxi = n, =0,04+ =0,075(mol)

a
= a=0,07-0,04-—= a=0,02(mol)
2

0,04

Baotoan C = n = —— =2 = CTPT ctia X 1a C;H-N
0,02

a
=>n, = 0,3+;= 0,31(mol)

2

= V =0,31.22,4 = 6,944(lit)
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= PapanD

Dang 2: Amin tac dung v6i dd axit Va dung dich Br;
» V6iHCI: RNH; + HCI — RNHsCI
= Vi Brom: CgHsNH, + 3Br, — CeHzBf:gNHzl, + 3HBr

két tua tring
» Phuong Phap:

1) Ap dung dinh luat bao toan khdi lugng khdi luwong: mamin + Maxit = Mpuéi
2) Tinh mol ctia chit dé bai cho rdi dit vao ptrinh dé suy ra sé mol ciia chat dé bai hoi => tinh m
3) Ap dung dinh luat ting giam khéi luong
Cau 1: Cho 2,1 gam hén hop X gom hai amin, don chure, ké tiép nhau trong day ddng dang phan Gmg hét
v6i HCI du, thu duoc 3,925 gam hon hop mudi. Cong thirc cta hai amin trong hdn hop X 1a
A. CH3NH2 va C2H5NH2 B. CszNHz va C3H7NH2
C. C3H7NH2 va C4H9NH2. D. CH3NH2 va (CH3)3N.
Hudéng Din
* Dat CTTQ cia X 1a RNH,
RNH, + HCl —— RNH CI
= Bao toan khéi lugng = 2,1+ m ,_, =3,925= n__, = 0,05(mol)
L R+16-2L L R-26- R ,=15(CH,);R, = 29(C,H,)
0,05
= CTPT cuta 2 amin 1a CH3NH,, CaHsNH;
= Dap an A
Ciu 2: D6t chay hoan toan 0,1 mol mdt amin no, mach hd X bang oxi vira da, thu duge 0,5 mol hdn hop
Y gbm khi va hoi. Cho 4,6 gam X tac dung vé6i dung dich HCI du, s6 mol HCI phan tng 1a
A.0,L B. 0,4. C.0,3. D.0,2.

Huéng Din
bat CTTQ cua X 1a CyHan+2+¢N¢

X+0;, —— COy+ Ny, + H,O
, \ t t
BaotoanC,N,H = 0,1.n+0,1.—+0,1.(n+1+—)=0,5= 2n+t=4=n=1t=2
2 2

= CTPT cua X la CHz(NHz)z
CHZ(NHZ)Z + 2HCI — CHz(NH3C|)2

4,6
= Ny, = Z.E: 0,2(mol)

= Pap an D

Céu 3: Cho 10 gam amin don chtre X phan ng hoan toan v6i HCI du, thu duoc 15 gam mudi. S6 déng
phan cau tao cua X Ia

A. 8. B.7. C.5. D. 4.
Huéng Din
bat CTTQ cua X 1a RN
RN + HCl —— RNHCI
5 10
= m,, =15-10=5(gam)=>n, , =——= M, =—.36,5=73
36,5 5

= CT‘PT cua X l:c"t C4H11N
Cac dong phan cau tao cua X la
- (Céc dong phan amin bac 1 :
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+ + NH; —— 3
C—C—=~C
l

- Céc dong phan amin béc 2:

NH4>

- Céc dong phan amin bac ba:
C2H5_N—_’CH3

CH;
— 8 dong phan = Pap an A
Ciu 4: Hon hop X gdm ba amin no, don chtc, 13 dong dang ké tiép nhau trong diy dong dang duoc tron
theo thir tw khdi lugng mol phén tir tang dan vai ti 16 mol twong tmg 1a 1 : 10 : 15. Cho 17,3 gam X tac

dung v6i dung dich HCI vira du. C6 can dung dich sau phan tng thu dugc 26,79 gam mudi. Cong thuc 3
amin trén lan luot l1a

A. CH3NH,, C,HsNH,, C3H7NH,. B. C,HsNH,, C3H7NH,, C4HgNHo.
C. CsH7NH,, C4HgNH,, CsH11NHo. D. C4HgNH,, CsH11NH,, CsH13sNH-.
Huéng Din
Bao toan khoi luong = n, =n,, = 20.79°17.3 0,26(mol)
36,5

bat CTTQ cuia cac amin 1a Rg{NH;: x(mol) ; RaNH, : 10x(mol); RsNH, : 15x (mol)
= 26x =0,26=> x =0,01(mol)

= (R,+16).0,01+ (R, +14+16).0,1+ (R, +28+16).0,15=17,3
= R, =129(C,H,) = CTPT céc chat trong X 1a CoHsNH,, CsH7NH,, C4HgNH,
= Dap an B
Cau 5: Hon hop X gdém 3 amin don chirc, ké tiép nhau dugc tron theo thir tu khoi luong phan tir tdng dan

voi ti 1¢ mol twong tmg la 1 : 2 : 3. Cho 23,3 gam X tac dung voi dung dich HCI vira du, ¢6 can dung dich
sau phan tng thu dugc 34,25 gam hon hop mudi. Cong thire cua 3 amin trén lan lugt 1a

A. CoHsNH,, CsH7NH;, C4HgNH,. B. CsH7NH;, C4HgNH,, CsH11NHo.
C. CoH3NH,, C3HsNH;, C4H7NHo. D. C3HsNHy, CsH7NH,, CsHgNH,.
Loi giai
Bao toan khdi lugng = n, =n,,, = $4.25-23.3 0,3(mol)
36,5

bat CTTQ cua cac amin 1a RyNH;: x(mol) ; R2NH; : 2x(mol); R3NH; : 3x (mol)
= 6x=0,3= x =0,05(mol)

= (R,+16).0,05+ (R, +14+16).0,1+ (R, +28+16).0,15=23,3
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= R, =43(C,H,) = CTPT céc chét trong X la CsH;NH,, C4HgNH,, CsH11NH>
= Dapan B

Dang 3: Amin tac dung dd mudi
+ Phuong trinh: 3RNH; + 3H,0 + FeCl; —> Fe(OH)3 | + 3RNH;'CI
+ Luu ¥: Tuong ty NHs,cac Amin ciing tao phtrc chit tan véi Cu(OH),, Zn(OH),,AgCl. ..
+ Vi du: Khi suc khi CH3NH, t61 du vao dd CuCl,
— Ban dau xuét hién két tia Cu(OH),; mau xanh nhat
— Sau d6 két tia Cu(OH), tan trong CH3NH, du
— Tao thanh dd phirc [Cu(CH3NH,)4](OH); mau xanh thim.
2CH3NH, + CuCl, + H,0O —» CU(OH)Q + 2CH3NH-CI
CU(OH)3+ 4CH3NH; - [CU(CHgNH2)4](OH)2
Ciu 1: Cho 9,3 gam Amin bac 1 tac dung véi dd FeCl; du thu duoc 10,7 gam két taa. CT cia Amin
A. C;HsN B. CHsN C. C3HgN D. CsH;N
Huwéng Din:
9,3(gam)RNH, + FeCl, +H,0 - RNH _Cl+0,1(mol)Fe(OH),
3RNH, + FeCl, +3H,0 —» 3RNH,Cl+Fe(OH),

n, =0,1(mol) > n, . =3n =0,3(mol) > M, . =31 CH_NH,

e(OH), A min Fe(OH), A min
Céau 2: Dé Phan tmg hét véi 400 ml dd hdn hop HC1 0,5M va FeCls 0,8 M can bao nhiéu gam hdn hop
g6m metyl amin va etyl amin c6 ti khéi so voi Hp 13 17,25
A. 41,4 gam B. 40,02 gam C. 51,57 gam D. 33,12 gam
Huwéng Din:

[CH,NH, (HCI 0,2(mol)
m (gam)hh { +400mly4 >N, ..=3n_. +n,,=3.0,32+0,2=1,16(mol)
|C,H,NH, |FeCl, 0,32(mol) :

RNH,+HCl— RNH,CI
3RNH, + FeCl, +3H,0 - 3RNH ,Cl+Fe(OH),
dypamy =17,25> M, =345 m, =40,02(gam)

hh A min A min A min

H,

bap an B

Dang 5: So sanh tinh bazo' ctia Amin
= Phuong phap: Tinh Bazo ciia Amin phuy thudc vao dic diém ciia gbc R lién két v6i nguyén tir N
cua Amin.
NéuR la goc day e ( goc no): tinh bazo cua amin cang manh ( manh hon NH3)
NéuR la goc hut e ( goc khong no): tinh bazo cua amin cang yéu ( yéu hon NHa)

Vi du 1: Cho céc chat: (1) amoniac.  (2) metylamin. (3) anilin. (4) dimetylamin.
Tinh bazo ting dan theo thir ty ndo sau day?
A (D)<B)<(2)< ). B. (3) < (1) <(2) < (4).
C.()<(2) <)< (). D.(3) < (1) < (4) <(2).
Huéng Din

= Amoniac : NHz ; metyamin : CH3NH, ; anilin : CgHsNH, ; dimetyl amin : CH; — NH — CH3
= Duya vio tinh chat trén : anilin c6 vong benzen(gdc phenyl) — Tinh bazo yéu nhat

NH3 ¢ muc trung gian > CgHsNH;

Amin bac I (CH3zNH,) < Amin bac 2

— Thu ty : CgHsNH, < NH3 < CH3NH2<(CH3)NH
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Pap an B

C. BAI TAP AP DUNG

Cau 1: Cho 20 gam hon hop 3 amin no, don chirc, ddng ding ké tiép, T/d véi dd HCl vira di, sau co
can thu dwoc 31,68 hon hgp mudi. Néu 3 amin trén tron theo thit tw khéi lwgng mol ting dan véi s6
mol c6 tilé 1: 10: 5 thi amin c6 khéi lwgng phén tir nhé nhit c6 CTPT la:
A. CH3NH; B. C2HsN C. CzH7NH? D. C4H11NH?
Cau 2: Hon hop X gdbm phenol va anilin. LAy m gam X T/d vira d0 véi 200 ml dd HCI 1M thu dwoc
hén hop Y. Cho hdn hop Y T/d hét véi 500 ml dd NaOH 1M, rdi c6 can thay con lai 31,3 gam chit ran
khan. Gia tri cia m la:
A. 18,7 B. 28 C.65,6 D. 14
Cau 3: Dot chay hoan toan 1,18 g amin don chitc B bing mot lwong khong khi vira di . Dan toan bo
san pham chay qua binh duwng nwéc voi trong du thu dwoc 6 gam két tha va c6 9,632 lit khi duy nhat
thoatra. CTPT ciaBla:
A.C2H7N B. Cz3HoN C. C4H11N D. CHsN
Cau 4: D6t chay hoan toan amin don chitc no A bang mot lwong khong khi vira di roi dem toan bo
san phdm chay qua binh nwéc voi trong dw thay xuit hién 30 gam két tia va 52,08 lit khi (dktc)
thoat ra khoi binh. CTPT A la:
A. CHsN B. C2H7N C. Cz3HoN D. C4H11N
Cau 5: Trung hoa hoan toan 3 gam mot amin bac [ bang axit HCl thu dugc 6,65 gam mudi. Cong thirc
ciia amin dé la:

A. CH3NH>. B. CH3CH2>NH,. C. H,NCH,CH2;NH- D. HNCH2CH2CH2NH:
DPap an
1. B | 2. B | 3. B | 4. B | 5. C

NOI DUNG 2: AMINO AXIT

A- Ly thuyét
1) Dinh nghia
= Amino axit 14 loai hop chat hitu co tap chirc ma phan tir chira ddng thoi nhom amino (NH,) va
nhom (COOH)
=  Cong thtrc chung: (HoN)x — R — (COOH)y
2) Cong thirc phan tir
* Trong phan tir amino axit, nhdém NH; va nhom COOH tuong tac véi nhau tao ion ludng cuc. Vi
vay amino axit két tinh ton tai & dang ion ludng cuc
- Trong dung dich, dang ion ludng cuc chuyén mot phan nhé thanh dang phan ti
R—(FH—CDDH R—CFH—CDO'
NHQ +NH3
dang phén tx dang 1on lrdng cuc
3) Phéan loai -
= Duya vao céu tao gbc R dé phan 20 amino axit co ban thanh cac nhom. Mot trong cac cach phan
loai 1a 20 amino axit dugc phan thanh 5 nhém nhu sau:
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a) Nhom 1: cac amino axit c6 goc R khong phan cuc ki nudc, thuoc nhém nay c¢6 6 amino axit:

Gly (G), Ala (A), Val (V), Leu (L), ILe (1), Pro (P)

b) Nhom 2: ciac amino axit c6 goc R 1a nhan thom, thuoc nhém nay c¢6 3 amino axit: Phe (F), Tyr

(Y), Trp (W)

¢) Nhoém 3: cac amino axit co géc R bazo, tich dién duong, thuoc nhoém nay cé 3 amino axit:
Lys (K), Arg (R), His (H)

d) Nhom 4: cac amino axit co géc R phan cuc, khong tich dién, thuéc nhdém nay c6 6 amino axit:
Ser (S), Thr (T), Cys (C), Met (M), Asn (N), GIn (Q)
e) Nhom 5: cac amino axit c6 goc R axit, tich di€n am, thudc nhom nay cé 2 amino axit: Asp (D),

Glu (E)
4) Danh phap

a) Tén thay thé: axit + vi tri + amino + tén axit cacboxylic twong ng.
Vi du: H,N-CH,—COOH: axit aminoetanoic ;
HOOC-[CH;],—CH(NH,)-COOH: axit 2-aminopentandioic

b) Tén ban hé théng: axit + vi tri chir cai Hi Lap (o, B, v, d, €, ®) + amino + tén thong thudong cua axit

cacboxylic tuong ung.
Vi du:

CH3—CH(NH2)-COOH : axit a-aminopropionic
: axit g-aminocaproic

H,N-[CH,]s-COOH
H,N-[CH,]s~COOH

: axit m-amantoic

¢) Tén thong thudng: cac amino axit thién nhién (a-amino axit) déu co tén thuong.
Vi du: HpN-CH,—COOH c¢6 tén thuong 1a glyxin (Gly) hay glicocol

Tén goi cia mdt s6 a - amino axit

Cong thirc Tén thay thé Tén ban hé théng Tén Ki
thuwong hiéu
H,N- CH, -COOH AXit aminoetanoic Axit aminoaxetic Glyxin Gly
CH; - CH(NH,) - COOH Axit- 2 — AXxit - aminopropanoic | Alanin Ala
aminopropanoic
(CHj3), CH — CH(NH), -COOH Axit-2 amino -3 - | Axito - Valin Val
aminoisovaleric
Metylbutanoic
HO -@— CH,~CH- COOH Axit - 2 - amino -3(4 | Axit a - amino -f Tyrosin Tyr
NH, -hidroxiphenyl)
) (p - hidroxiphenyl)
propanoic o
propionic
HOOC(CH,),CH(NH,) - COOH | Axit-2 - Axit Axit Glu
aminopentandioic ) o )
2 - aminopentandioic | glutamic
42

Céng Phd Ly Thuyét Héa Hoc Megabook




))) Mega bOOk Chuyén Gia Sach Luyén Thi

H,N-(CH;)s —-CH(NH,) -COOH | Axit-2,6 - Axit- o, € - Lysin Lys

diaminohexanoic diaminocaproic

5) Tinh chit vat ly
= Cac Amino axit la: Chét ran khong mau
Vi hoi ngot, d& tan trong nudc vi ching ton tai & dang ion ludng cuc
Nhiét d6 nong chay cao (vi 1 hop chét ion)
6) Tinh chit hoa hoc
a) Tinh axit
=  Tac dung Ién thudc thir mau: (H,N),— R — (COOH)y. Khi:
- x =y thi amino axit trung tinh, quy tim khéng d6i mau
- X >y thi amino axit cd tinh bazo, quy tim hoéa xanh
- x <y thi amino axit c6 tinh axit, quy tim hoa do
* Téac dung véi kim loai hoat dong manh

HN-CH,COOH + Na - H,N-CH,COONa + ;—Hz
* Tac dung v6i oxit bazo

H,N-CH,—COOH + NaO —»  H;N-CH,-COONa + H.0
= Téc dung véi dd kiém

H>N-CH,—COOH + NaOH —  H;N-CH,-COONa + H.O
= Tac dung véi dd mudi

H,N-CH,—COOH + Na,CO3; — Hy;N-CH,—COONa + CO; + H0
* Phan &ng este

H>NCH,COOH + CyHsOH o H,NCH,COOC,Hs + H,O
b) Tinh bazo
* Téc dung véi axit
H,N-CH,—COOH + HCI — CIH3N-CH,-COOH
hodc: H3N*-CH,~COO™ + HCl — CIH3N-CH,-COOH
*  Phén tng vé1 HNO;
H,N-CH,—COOH + HNO; — HO-CH; -COOH + N; + H.0
axit hidroxiaxetic
=  Téc dung v6i dd mudi (FeCly , FeClz, CuCl, . . .)
H,N-CH,-COOH + FeCl, — CIH3N-CH,—COOH + Fe(OH); + H,O
¢) Phan ung trung ngung
* Do c6 nhdm NH; va COOH nén amino axit tham gia phan ing trung ngung tao thanh polime
thudc loai poliamit
= Trong phan (mg nay, OH ciia nhém COOH & phan tir axit nay két hop voi H ciia nhém NH, &
phan tir axit kia tao thanh nudc va sinh ra polime
- Vidu:

i
H,N-[C'Hy]5-CO0H {

— NH-[CHy]5-CO ——— +nHy0

¥

axit s-aminocaproic nilon — & (te capron)
H,N{ CH,Jg-COOH —— ——NH{CH]4-CO —— +aF0
axit m-aminoenantoic nilon — 7 (to enan)

7) Ung dung
*  Amino axit thién nhién (hau hét 1a a-amino axit) 1a co s dé kién tao nén cac loai protein cua co
thé song
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=  Mudi mononatri cta axit glutamic duoc ding 1am mi chinh (hay bot ngot)

* Axit e-aminocaproic va axit @-aminoenantoic la nguyén li¢u san xuat to tong hop (nilon — 6 va
nilon —7)

= Axit glutamic 14 thudc hd tro than kinh, methionin (CHz—S—CH,—CH,—CH(NH,)-COOH) 14 thudc
bd gan

B. CAC DANG BAI TAP DIEN HINH CO HWONG DAN
Dang 1: Tac dung dd Axit hoiac Bazo

1) Amino axit don gian nhét dang : H,N-R-COOH

+ Vi axit HCI:

H,N-R - COOH + HCI — CIH3N-R - COOH

R +61 R+ 97,5

+ Véi bazo NaOH:

H,N- R — COOH+ NaOH — H;N- R - COONa+ H,0
R +61 R+ 83

2) Amino axit phtrc tap: (HoN), R (COOH),
» Tac dung v6i NaOH:.
Phuong trinh phan ung: (H2N); — R — (COOH), + bNaOH —  (H2N), — R — (COONa),, + bH,0

N Tnaow — = 4§ nhom chire axit (— COOH)

n

* Téc dung véi HCI
Ptpu: (H2N), — R — (COOH), + aHCl — (CIH3N), — R — (COOH),

n £ , ,
— —&- =a =50 nhom chirc bazo (—NH,)

amin

v Luu y: khong chi aminoaxxit c¢6 tinh ludng tinh ma mudi amoni dang RCOONH; ciing c6 tinh

ludng tinh. ) )
Cau 1: Cho 0,1 mol H,NRCOOH Pu hét vai dd HCl tao 11,15 gam mudi . Tén ctia amino la:
A. Glixin B. Alanin C. Phenyl alanin D. Acid glutamic
Huwéng Din:
= ta c6 khéi luong mol « -amino acid dang H,NRCOOH= 22— %1385 o0 )

0,1
= Nénl6+R+45=75 — R=14: -CH,-
* Vay Cong thtrc cua amino acid la: HoN-CH,-COOH
Cau 2: Cho 0,02 mol amino axit X tac dung vira di véi dd HCI1 0,1M dugce 3,67 gam mudi khan . Mat
khac 0,02 mol X tac dung vira du véi 40 gam dd NaOH 4% . CT cua X la:
A. (H2N),C3HsCOOH B. H,NC,C;H3(COOH),
C. H,NC3HsCOOH D. H,NC;3H5(COOH),
Hwéng Din:
" Npc=0,2.0,1=0,02mol=n,

= Theo gia thiét trong 1 mol nhém amino acid X= 0,02 : 0,02 = 1 mol nhém —NH,

Z. 3,67 -0,02.36,5
» Khoi lugng 1 mol X= =147g/mol
0,02
n =n =40.0,04:40=0,04molCOOH

-COOH NaOH

Nén s nhém COOH c6 trong phan tir X = 0,04: 0,02=2 nhém COOH — X 14 acid glutamic.
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Cau 3: Cho 100ml dung dich ndng d6 0,3M ctia aminoaxit no X phan tng vira da voi 48ml dung dich
NaOH 1,25M, sau d6 dem c6 can dung dich thu dugc 5,31 gam mubi khan. Néu cho 100ml dung dich
trén tac dung vdoi dung dich HCI vura da 161 dem ¢6 can sé& thu dugc bao nhiéu gam mubi khan?
A. 3,765gam. B. 5,085gam. C. 5,505 gam. D. 4,185 gam.
Hudéng Dan
u n,=0,1.0,3=0,03(mol);n ., =0,048.1,25=10,06(mol)

= =2n, = X c6 2 nhom COOH

= Bio toan khéi lugng m  + 40.0,06 = 5,31+18.0,06 = m _ = 3,99(gam)

= Bao toan khéi lugng = 3,99 + 0,03.36,5 = My = Muué = 5,085 (gam)
= Dapan B
Céu 4: Cho m gam hén hop hai « -aminoaxit no déu ¢ chira mot chirc cacboxyl va mét chirc amino tac
dung véi 110ml dung dich HCI 2M, dugc dung dich X. bé tac dung hét v&i cac chat trong X can dung
140ml dung dich KOH 3M. Pt chay m gam hdn hop hai aminoaxit trén va cho tat ca san pham chay qua
binh NaOH du thi khéi lugng binh nay ting thém 32,8 gam. Biét khi d6t chdy nito tao thanh ¢ dang don
chat. Tén goi ctia aminoaxit ¢ khdi lugng phan tir nhé hon 13

A. Glyxin. B. Alanin. C. Valin. D. Lysin.
Huéng Din

" n,,=011.2=0,22(mol);n,,, =0,14.3=0,42(mol)
bat CTTQ cua X 1a H,NRCOOH
Coi X va HCI cung tac dung v6i NaOH

HCI + NaOH —— NaCl +H,0 (1)
H,NRCOOH + NaOH — — H,NRCOONa + H,0 (2)
= n,+n,,=N, = n, =0,2(mol)

bat CTTQ cia X'1a H,NC-H -COOH
u— u— 3 u—
= (n+1).0,2.44+(n+—).0,2.18=32,8 > n=15=n =1
2

= Aminoaxit nho la H,NCH,COOH

= Dap an A
Cau 5 : Cho 0,15 mol H,NC3Hs(COOH); (axit glutamic) vao 175ml dung dich HCI 2M, thu dugc dung
dich X. Cho NaOH du vao dung dich X. Sau khi cac phan (mg xdy ra hoan toan, s6 mol NaOH phan tng
la

A. 0,50. B. 0,65. C.0,70. D. 0,55.
Hudng Dan
" n,,=01752=0,35(mol)
= Coi hon hop axit glutamic va HC1 dong thdi phan véi NaOH
HCI + NaOH —— NaCl + H,0 (1)

HzNC3H5(COOH)2 + 2NaOH — — H2NC3H5(COON&)2 + 2H,0 (2)
Theo (1), (2) = n,., = 0,15.2+0,35=10,65(mol)
= Dap an B

Cau 6: Cho 0,02 mol chat X (X 1a mot o-amino axit) phan ung hét v6i 160 ml dung dich HCI 0,152 M thi
tao ra 3,67 gam mubi. Mat khac 4,41 gam X khi phan ing véi mdt lwong NaOH vira du thi tao ra 5,73
gam mudi khan. Biét X c6 mach cacbon khong phan nhanh. Cong thirc cdu tao cia X 1a
A. HOOC-CH(NH,)-CH(NH;)COOH B. HOOC-CH,-CH,-CH(NH,)-COOH
C. CH3-CH,-CH(NH,)-COOH D. CH3-CH,-CH,-CH(NH,)-COOH.
Huéng Din
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N,, 0,02432
n 0,02

= X ¢6 1 nhom NHy = M4 = 3,67:0,02=183,5 = M, =183,5-36,5 =147
= Bao toan khéi luong
5,73- 4,41

=1,216

" n,,=016.0,152=0,02432(mol) =

= Non = T: 0,06(mol)
4,41

n,=——=0,03(mol)
147

= N4 =20, = Xc62nhom COOH

» Pat CTTQ cua X 1a H;NR(COOH); = R = 41(CH,)
= CTCT cua X la HOOC-CH,-CH,-CH(NH,)-COOH
= Pap an B

Cau 8: Cho m gam hén hgp hai amino axit (trong phan tir chi chita mot nhém amino va mot nhom
cacboxyl) tic dung vé6i 110 ml dung dich HC1 2M duge dung dich X. Dé phan tmg hét vdi cac chat trong
X can dung 200 gam dung dich NaOH 8,4% dugc dung dich Y. C6 can Y duoc 34,37 gam chat ran khan.
Gia tri cia m la
A. 17,1 gam. B. 16,1 gam. C. 15,1 gam. D. 18,1 gam.
Hudéng Din
» Pbat CTTQ cta 2 amino axit la HNRCOOH
= Coi amino axit va HCI déng thoi phan tmg véi NaOH
HCI + NaOH —— NaCl + H,0 (1)
H,NRCOOH + NaOH —— H;NRCOONa + H,0 (2)
8,4.200

N,e, =0,11.2=0,22(mol);n ., = 100.40 =0,42(mol)

= Mo * Maet = Myon = Mamine = 0:2(M01)

Béo toan khdi lugng = m +36,5.0,22 + 40.0,42 = 34,37 +18.0,42 = m =17,1(gam)
= Dap an A

Cau 9: Cho 21 gam hén hop gégn glyxin va axit axetic tac dung vira du véi dung dich KOH, thu duoc
dung dich X chira 32,4 gam mu6i. Cho X tac dung v6i dung dich HCI du, thu duoc dung dich chira m
gam muoi. Gia tri cia m la
A. 44,65. B. 50,65. C.22,35. D. 33,50.
) ) Huwdéng Dan
» Pt s0 mol cac chat 1a H,NCH,COOH : x(mol); CH3COOH : y (mol)
H,NCH,COOH + KOH —— H;NCH,COOK + H,0 (1)
CH3;COOH + KOH —— CH3COOK + H,0 (2)
= Bio toan khéi luong = x +y = ~2 2721 30
38
75x + 60y = 21(1I)
= T6hop () va(Il) = x = 0,2(mol);y = 0,1(mol)
H>NCH,COOK + 2HCI — — CIH3;NCH,COOH + KClI
CH3COOK + HClI —— CH3COOH + KClI
+m, ., = 44,65(gam)

= M =M ;i newH,coon

= Dap an A
Cau 10: Hon hop X gom 2 amino axit no (chi c6 nhém chirc —COOH va —NH, trong phén ti), trong do ti
16 Mo : my = 80 : 21. Bé tac dung vira du voi 3,83 gam hdn hop X can 30 ml dung dich HCI 1M. Mat
khac, d6t chay hoan toan 3,83 gam hdn hop X can 3,192 lit O, (dkitc). Dan toan bo san pham chay
46
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(CO,, H,0 va Ny) vao nudc voi trong du thi khdi lrong két taa thu duoc 1a
A. 13 gam. B. 20 gam. C. 15 gam. D. 10 gam.
Hwéng Dan

80
Ny =0,03(mol) =n = mg.,, =042(gam) = m, = 0,42.Z=1,6(gam)

= M+ My, =181(gam)
3,192
22,4

B32=m_, +m,  +0,42=>m_, +m,  =7,97(gam)

= Bio toan khéi lugng = 3,83 +

= Pat Neo, = x(mol)in, , =y(mol)
(12x + 2y =1,81

= x =0,13(mol);y =0,125(mol)

L44x +18y =7,97

CO, + Ca(OH)z —— CaCO3! + H)O

= m, =100.0,13=13(gam)

= Dap an A
Dang 2: Pot chdy Amino axit

12 1 16 14
%C %H %0 %N

& Hay Xy:z:t= : : :
12 1 16 14

v Luu y vé peptit:
+ Tu n phan tr « - amino axit khac nhau tao ra n! dong phan peptit va co n’ sb peptit duoc tao

thanh.
Céu 1: D6t chay hoan toan mot amino axit c6 dang NHz-(CH2),-COOH can x mol Oy, sau Pu thu duoc y

mol CO, va z mol H,0, biét 2x =y + z. Cong thirc clia amino axit 14

A. NH,-CH,-COOH B. NH,-(CH)s-COOH
C. NH,~(CH,),-COOH D. NH,-(CH,)3-COOH
Huéng Dan
= X: CoHoneiNO, + 6”4‘3 0, _, nCO, + 2”2“ H,O
» Theo bai ra ta co: 4_3.2:n+2n2+1_)n=2.

Pap an A

Cau 2:D6t chay hoan toan m gam hon hop X gom hai amino axit X3, X2 (chita 1 chirc axit, 1 chic
amin va Xz nhiéu honX; mot nguyén ti cacbon), sinh ra 35,2 gam CO; va 16,65 gam H20. Phin tram

khoi lwong ctia X; trong X 1a

A. 80%. B. 20%. C.77,56%. D. 22,44%.

Hwéng dan:

Xe 1oz : . . 35,2 16,65
* Dot chay amino axit don chirccho n, = e 0,8mol, n, , = real 0,925 mol

u
nHZO > Neo

= 2 amino axit no

* Dt cong thirc tong quat cho X 1a ChHzn+1NO2
47
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Nco,  2n _ 08
Ny, 0 2n+1 0,925

=>n-=3,2.

=2 amino axit la : C3H7NO2 ( x mol) va C4H9NO2 ( y mol)

3x + 4y
n= =3,2=>{x=0,2
Xty y = 0,25
x+y =025

89.0,2.100%

=—————=77569
89.0,2.103.0,05 ! %

= % m C,H,NO,
= Pap an C

Céu 3: Pt chdy hoan toan mdt lwong chét hitu co X thu duoc 3,36 lit khi CO,, 0,56 lit khi N (céac khi
do ¢ dktc) va 3,15 gam H,O. Khi X tac dung véi dung dich NaOH thu dugc san pham c6 mu6i HoN-
CH,-COONa. Cong thire cau tao thu gon cua X la

A. H,N-CH,-COO-C3H;. B. H,N-CH,-COO-CHzs.
C. H,N-CH,-CH,-COOH. D. H2~N-CH2-COO-C2H5.
Hwéng Dan
3,36 0,56 3,15
n., =——=0,15(mol);n, = ——=0,025(mol);n, , = ——=0,175(mol)
: 22,4 : 22,4 2 18
Nyo=Ne +n, = CTTQ cua X 1a CyH2n+1NO;
= n,=2.0,025=0,05(mol)
=0 =22 3 - CTPT cua X 1a C3H:NO,
0,05

X+ NaOH —— H;N-CH,-COONa
= CTCT cua X la HoN-CH,-COO-CH3

NOI DUNG 3: PEPTIT-PROTEIN
A. TOM TAT LY THUYET
PEPTIT
I. KHAI NIEM VA PHAN LOAI
1. Khdi nié¢m :
» Lién két ctia nhém CO véi nhom NH gitra hai don vi o - amino axit dugc loai 1a lién két peptit.
Vidu :

____________

Phe-Gly-Ser (tripeptit)
= Peptit 12 nhitng hop chit chtra tir 2 dén 50 gdc o - amino axit lién két v6i nhau bang cac lién két
peptit.
2. Phan logi :
» (Céc peptit dugc phan thanh hai loai :
a) Oligopeptit : gdm cac peptit ¢6 tir 2 dén 10 gdc « - amino axit va dugc goi twong mg 1a

dipeptit, tripeptit, ...
b) Polipeptit : gom cac peptit co6 tir 11 dén 50 goc o - amino axit. Polipeptit 1a co s& tao nén
protein.

II. CAU TAO, PONG PHAN VA DANH PHAP
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1. Ciu tao va dong nhin :

Phén tir peptit hop thanh tir cac gdc « - amino axit ndi v6i nhau boi lién két peptit theo mot tréat tu
nhét dinh: amino axit d4u N con nhéom —N H,, amino axit d4u C con nhdém—COOH.

Néu phén tir peptit chira n gbc « - amino axit khac nhau thi s6 dong phan loai peptit s& 1a n! .

Néu trong phan tir peptit c6 i cip gbc « - amino axit gidng nhau thi sb ddng phan chi con n—' .
2
2. Danh phap :
Tén cua peptit duoc hinh thnh bang cach ghép tén goc axyl ciia cac o - amino axit bat dau tir dau
N, r6i két thuc bang tén cua axit dau C (dugc giit nguyén).
Vidu:
HQNCH;,CO—NH(EHCO—NH—(]?H—COOH

CHy CH(CHz)n
Glyxylalanylvalin (Gly — Ala — Val)

III. TINH CHAT CUA PEPTIT

1. Tinh chét vat Ii :
Céc peptit thuong & thé rin, c6 nhiét d6 nong chay cao va dé tan trong nudc.
2. Tinh chit héa hoc :
a) Phan @ng mau biure :
Dua vao phan tng mau caa biure: H;N-CO-NH-CO-NH; + Cu(OH), — phtc chat mau tim dic
trung.
Amino axit va dipeptit khong cho phan Gng nay. Cac tripeptit trd 1€n tdc dung véi Cu(OH); tao
phtrc chit mau tim.
b) Phan wrng thiy phén :
Piéu kién thiiy phdn : xtc tac axit hodc kiém va dun nong.
Sdn pham : cac peptit ngan hon (dipeptit, tripeptit,...) hodc cac « - amino axit.
BN CHCONHCHCONHCHCO . NHCHCOOH + (G

|
R R R R
SALLLIELS hoaCOH-HzN(;HCOOH +H,NCHCOOH +H,NCHCOOH + ...+ H,NCHCOOH
R! R> R> R"
PROTEIN

I. KHAI NIEM VA PHAN LOAI

1. Khai niém :

Protein la nhitng polipeptit cao phdn tir ¢6 phan tir khdi tir vai chuc nghin dén vai triéu.

2. Phén logi :

Protein dugc phan thanh 2 loai :

Protein don gian : dugc tao thanh chi tir cac 4-amino axit. V¥ du : anbumin (long tring trimg),
fibroin (to tam), ...

Protein phirc tap : dugc tao thanh tir cac protein don gian két hop véi cac phan tir khong phai
protein (phi protein) nhu axit nucleic, lipit, cacbohidrat, ... Vi du : nucleoprotein chtra axit
nucleic, hpoprotem chira chat béo, .

II. TINH CHAT CUA PROTEIN

1. Tinh chat vat li :
a) Hinh dang :
Dang soi : nhu keratin (trong toc), miozin (trong co), fibroin (trong to tam).
Dang cau : nhu anbumin (trong ling tring trimg), hemoglobin (trong mau).
b) Tinh tan trong nwérc :
Protein hinh soi khong tan, protein hinh cau tan.
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c) Sw dong tu :
» La sy dong lai cua protein va tach ra khoi dung dich khi dun nong hoac thém axit, bazo, mudi.
2. Tinh chit héa hoc :
a) Phan \ng thuy phén :
= Piéu kién thity phin : xuc tac axit hodc kiém va dun ndng hodc xtic tac enzim .
= Sdan phdm : cac peptit ngan hon (dipeptit, tripeptit,...) hodc cac a—amino axit.

b) Phin {rng mau :

Protein Abumin (Protein trong long trang trirng)
HNO; dac Két tha vang (do san pham cé nhdm NO,)
Cu(OH), Phirc chat mau tim dac trung (phan (ng biure)

III. KHAI N IEM VE ENZIM VA AXIT NUCLEIC
1. Enzim :
= Hau hét ¢6 ban chat | protein, xc tc cho cc qu trinh hia hoc ddc biét 1a trong co thé sinh vét. Enzim
duogc goi la chét xuc tac sinh hoc va c6 dic diém :
+ Tinh chon loc (ddc hiéu) cao : mdi enzim chi xtc tac cho mot phéan rng nhét dinh.
+ Hoat tinh cao : toc dd phéan tng nho xtic tdc enzim rat cao, gép 10° — 10 chét xuc tac
hoa hoc.
2. Axit nucleic :
* Axit nucleic 1a mét polieste cia axit photphoric va pentozo :
+Néu pentozo la ribozo, axit nucleic ki hiéu ARN.
+ Néu pentozo 1a deoxiribozo, axit nucleic ki hiéu ADN.
+ Phan ti khi ADN tir 4 — 8 triéu, thuong ton tai & dang X04an kép.
+ Phan tr khdi ARN nho hon ADN, thudng ton tai ¢ dang xodn don.
MH-
NH

I
o
<.-N | T M < |
M

A
O
o OCHy
O-GHy !
<1 { /J\
o H N N “HHz N Hg ':f' L\
0=F—0-CH_, Ty O_F;_C' CHz NH
o | /l\\ o
D

H ? yH M o |
0 —=F—0O—CHz O:FI'—D——CHE o
o H o
H H
H
I:II H Cl,‘l OI—I—'
O=—p—a0n..
| oL —0oQ.
o- |
or
Chu tnic el mit chudi ADN (A -G -3 ) Cfu tnic cla mit chufi ARN ¢ A -G -T1.)

B. CAC BAI TAP PIEN HINH CO HUONG DAN
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¢~ Phan peptit, dang bai toan dic trirng nhit d6 la thay phin peptit trong moéi trweo'ng
axit, bazo. D€ 1am t6t dang nay chung ta cin ndm virng lai nhirng vin dé sau

v Khai niém:

- Peptit 1a nhitng hop chat hitu co c¢6 chira tir 2 dén 50 gbc o -amino axit lién két v6i nhau bang lién
két peptit
- Lién két peptit 14 lién két —CO-NH- ctia cac don vi a -amino axit.
- Cac o -amino axit ching ta thuong gap la: Glyxin(M=75); Alanin ( M=89); Valin(M=117); Lysin
(M= 146) ; axit glutamic ( M=147)

v Tinh chit vit Iy: Cac peptit thuong & thé ran, co nhiét d6 néng chay cao va dé tan trong nudc ( do co
lién két —CO-NH- 14 lién két ion).

v Dong phan:
Xét 2 dipeptit cung dugc tao boi tir 2 don vi o -amino axit 14 ala va Gly. Ta dugc 2 peptit khac nhau
dola:
Ala-Gly khac véi Gly-Ala. = khi thay do6i bat ki thir tu lién két ndo trong phan tir peptit ta s& duoc
cac phan tr peptit mai.
- Néucon a -amino axit khac nhau thi sb déng phan di peptit thu dugc 1a n?
- Néucdn a -amino axit khac nhau thi s ddng phan peptit chira n phan tir n « -amino axit 1a n!.

v Tinh chit héa hoc:
Peptit chira lién két peptit CO-NH giita hai gbc o -amino axit. Lién két peptit kém bén, c6 thé bi thity
phan dé dang trong méi trudng axit va moi truong kiém. Phan tng thuy phéan c6 thé dién ra hoan toan
hodc khong hoan toan.
Phan tng thily phan hoan toan 13 phan tmg ma & do tit ca cac lién két peptit déu b cit dut dé tro vé cac
don via -amino axit.
Phan tmg thuy phan khong hoan toan 1 phan tng ma & d6 mot sb lién két peptit bi cit dut, san phim
thu duoc gom co cac don vi peptit nho hon..
Trong cac bai tdp dinh lugng ching ta thudng xét phan ting thuy phan hoan toan peptit.
- Phan rng thily phan trong moi truong axit vo co lodng, dun nong.

X +(n-1)HOH +nHCI-> mudi

& Trong d6 X 1a o -amino axit c¢6 chira 1 nhom —NHs.
- Phan ng thily phan trong moéi truong kiém khi dun nong.
X, + nNaOH - muei + H,0
& Trong d6 X 1a o -amino axit c¢6 chira 1 nhom - COOH
Truong hop tong quathon: X+ aNaOH — muéi + b H,0
@ Trong d6 a 1a tong s6 nhém —COOH clia cdc amino axit trong phan tir peptit, b 1a s6 nhom
—COOH tu do trong phan tr peptit.
e Chuy : Cac phan tng thuy phan trong moéi trudong axit va moi truong kiém khi dun nong thuc té
xay ra nhu sau :
*  Thuy phén trong méi trudong axit vo co dun nong :
H,N-CH,-CO-NH-CH,-COOH + HOH — " 2 H,N-CH,-COOH
Sau d6: HoN-CH,-COOH + HCI — CIH3;N-CH,-COOH
Cac peptit chua bi thuy phan ciing ¢6 thé tham gia phan ng voi chat xuc tac trong moi
truong axit vi phan tir peptit con cé dau N( con nhém —NH;) va dau C ( con nhom COOH)
H,N-CH,-CO-NH-CH,-COOH + HCI - CIH;3N-CH,-CO-NH-CH,-COOH
*  Thuy phan trong mdi truong NaOH, dun nong:
H,N-CH,-CO-NH-CH,-COOH + HOH —“— 2 H,N-CH,-COOH
Sau do: HzN'CHz'COOH + NaOH — !—|2N-CH2-COONa+H20
Cac peptit chua bi thuy phan ciing ¢6 thé tham gia phan ng voi chat xuc tac trong moi
truong axit vi phan tir peptit con ¢6 dau N( con nhom —NH,) va dau C ( con nhém COOH)
H,N-CH,-CO-NH-CH,-COOH + NaOH — H,;N-CH,-CO-NH-CH,-COONa + H,0
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Cau 1. X 1a tetrapeptit Ala-Gly-Val-Ala , Y 1a Tripeptit Val-Gly-Val. Pun néng m gam hén hop chira
X,Y ¢6 ti 16 s6 mol 1a 1:3 v&i NaOH vira dii . Sau khi phan (mg xay ra hoan toan thu dugc dung dich T .
C6 can T thu 23,745 gam chét ran. Gia tri cia m 13
A.17,025 B. 68,1 C.19,455 D. 784.
Hudéng Dan
Dit s6 mol cac chat 1a Ala-Gly-Val-Ala : x(mol) ; Val-Gly-Val : 3x(mol)
Chét ran T gdbm Ala-Na : 2x(mol) ; Gly-Na : 4x(mol) ; Val-Na : 7x(mol)
= 111.2x+97.4x+139.7x = 23,745 = x =0,015(mol)
= m =316.0,015+ 273.0,045 =17,025(gam)
= Dapan A
Céu 2. Oligopeptit X tao nén tir anpha-aminoaxit Y, Y c6 CTPT C3H;NO, . Khi d6t chay hoan toan 0,1
mol X thi thu dugc 15,3 g nude. Vay X 1a
A. Dipeptit B.Tripeptit C. Tetrapeptit D.Pentapeptit.
Huéng Din

Y 1a CHsCH(NH,)COOH
15,3 0,85.2
n,,=——=0,85(mol)=> H,k = =17
’ 18 0,1

nY —— X+ (n-1)H,0

= 7n=17+2(n-1) = n =3 = X la tripeptit

= DbapanB
Cau 3. Cho 24,5 gam tripeptit X c6 cong thuc Gly-Ala-Val tac dung véi 600ml dung dich NaOH 1M,
sau phan tng hoan toan thu dugc dung dichY. Pem dung dich Y tac dung véi HCI du ¢6 can can than
dung dich sau phan tng (trong qué trinh c¢6 can khong xay ra phan Gmg hoa hoc ) thi thu dwgc m gam chét
ran khan. Gi4 trj cia m 1a

A.70,55 B. 59,6 C. 48,65 D. 74,15.

Huéng Din
24,5

n, =——=0,1(mol);n
245

Gly-Ala-Val + 2H,0 —— Gly + Ala + Val (1)

Coi Gly, Ala, Val, NaOH cung tac dung véi HC1

NaOH + HClI —— NaCl + H,0 (2)

Gly + Ala + Val + 3HCI — — Mudi (3)

Bao toan khoi luong 24,5 +18.0,2 + 40.0,6 +36,5.0,9=m +18.0,6 = m = 74,15(gam)

= Dbap an D
Cau 4. Thuy phan hoan toan m gam tetrapeptit X mach ho thu duoc hon hop Y gdm 2 aminoaxit( no,
mach ho, phan tir chira 1 nhéom COOH, 1 nhém NHy) la dong dang ké tiép. Dt chay hoan toan hdn hop
Y cén vira du 4,5 mol khong khi( chtra 20% O3, con lai 1a N») thu duge CO,, H,0 va 82,88 lit khi N;
(dktc). S6 CTCT thoa man X 1a

A.8 B. 4 C.12 D. 6.

Huéng Din

=0,6.1=0,6(mol)

NaOH

batCTTQctaYla c-H - NO

82,88
) 22,4
= n =3,7-3,6 =0,1(mol) = n, =0,2(mol)

N, (Y)

2

=3,7(mol);n =0,8.4,5=3,6(mol);n =0,9(mol)

N, (kK) 0, (kk)

6n
C-H - NO, +(
n 2n+1

-3 - - 1 1
)O, —— nCO, +(n+—)H ,0 + =N,
2 2

52
Céng Phd Ly Thuyét Héa Hoc Megabook



))) Mega bOOk Chuyén Gia Sach Luyén Thi

6n -3

N 0,2=0,9= n=23,5= 2 chittrong Y 1a H,NC,H,COOH (A)
4
va H2NC3H6COOH (B)
A A \ . n 4-35 1
Ap dung so d6 duong chéo = —* = ==
n, 35-3 1

. Y ‘ 41
Do X ¢6 2 c@p aminoaxit giong nhau= S6 CTCT cta X 1a — =6
2

= Dbap an D
CAu 5. Thuy phan hoan toan m gam mdt pentapeptit mach hé M thu dwoc hdn hop gdm 2 amino axit X; ,X»
(déu no, mach hé& phén tr c6 1 COOH, 1NH2).D6t chdy hoan toan lwgng X1,X2 can dung vira di 0,1275 mol Oz,
chi thu dwoc N2, H20 va 0,11 mol CO». Gia tri m 1a
A.3,17 B. 3,89 C. 4,31 D. 3,59.
Hwéng Dan
bat CTTQ cua Xy, Xz21a C-H - NO, :x(mol)

6n —
C-H - NO, +(

2n+1

3 - -1 1
)O, —— nCO, +(n+—)H ,0 + =N,
2

2
|f x=0,11

= {(6n_3) = n=22x=0,05mol)
|| |.x=10,1275
4

Pentapeptit + 4H,0 —— 5C-H - NO

2n+1 2

0,05.4

m =77,8.0,05=3,89(gam);m, , =18. =0,72(gam)

XX,

= m, =3,89-0,72=3,17(gam)

= bapanA
Cau 6. Thuy phan hoan toan 7,55 gam Gly-Ala-Val-Gly trong dung dich chira 0,02 mol NaOH dun ndng, thu
dwoc dung dich X. Cho X tac dung véi 100 ml dung dich HCl 1M. Sau khi két thic cac phan &ng thu dugc dung

dich Y. C6 can c4n than dung dich Y thu duwgc m gam chit ran khan. Gia tri ciam 1a
A.11,21. B.12,72. C.11,57. D. 12,99.

Hwéng Dan

r]Gly—AIafVaI—GIy = E = 0’ 025(m0|)
302
Gly - Ala - Val - Gly + 3H,0 —— 2Gly + Ala + Val (1)
0,025 0,075 0,05 0,025 0,025 mol

Coi hon hop Gly, Ala, Val va NaOH cung phéan &rng véi HCI
NaOH + HCl —— NaCl + H20 (2)

0,02 0,02 0,02

2Gly + Ala + Val + 4HCl —— Muoi (3)

0,04 0,02 0,02 0,08

Theo (2), (3) = Cac amino axit dw

Bao toan khéi lwong cho (1), (2), (3):

= 7,55+0,075.18 + 40.0,02 + 36,5.0,1 = ms, + 0,02.18
= Mran = 12,99(gam)

= bapanD
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Cau 7. Thuy phan hoan toan m gam pentapeptit M mach hé, thu dwoc hdn hgp X gom hai o - amino axit Xj,
X, (déu no, mach hé, phan tir c6 mdt nhém NH; va mot nhém COOH). D6t chay hoan toan hdn hop X trén cin
dung vira du 2,268 lit O (dktc), chi thu dwgc H,0, Nz va 1,792 1it CO; (dktc). Gia tri ciam la

A. 2,295. B. 1,935. C. 2,806. D. 1,806.

Loi giai

PatCTTQcuaXla c-H - NO,:x(mol)

B 2,268
22,4

I’]O2

1,792
=0,10125(mol);n_ , = =0,08(mol)
: 22,4

3n 3 - -1 1
C-H - NO,+(—-—)0,——nCO,+(n+—)H,0 + =N, (1)
" 2 4 2 2

2n+1

[n.x=0,08

= = nx =0,08;x=0,025(mol)

3n 3
t(———).x =0,10125
2 4
=>m, = (14E+ 47).x =2,295(gam)
Pentapeptit + 4H,0 —— 5X(2)
H

4
= Ny 0@ = 0,025, == 0,02(mol)

BTKL: m + 18.0,02 = 2,295 = m = 1,935(gam)
= PapanB
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CHUONG IV: POLIME VA VAT LIEU POLIME

A. LY THUYET
BAI 1 : DAl CUONG VE POLIME.

| — KHAI NIEM POLIME.
1- Khai niém.

- Polime 13 nhitng hop chat cé phan tir khéi rat I&n do nhiéu don vi co s& (goi 1a cdc mac xich) lién két lai vdi
nhau.

-Vidu

—(—CHZ-CH + poli etilen —FHN-[CHZ]S-CO-)— nilon - 6
2
n n

- Chi sé n goi 1a hé sb polime hda hay dd polime hda. n cang 1&n thi phan t& khdi ctia polime cang cao.

- Trong phan &ng

n H) HN [CH] - CO- @EI - ( HN-[CH], - CDA)— nilon - 6
n

H,N -[CH,]s — COOH : goi la monome (phan tl&r nhd)

—HN-[CH] -CO —— o . .
2°s : goi la mot mac xich.

2- Tén polime.
Poli ghép tén monome twong rng.
N&u tén monome cé hai cum tir tré [&n thi ndm trong dau ().

Vidu

—(—CHZ-CHZ—)— poli etilen —(—CHZ-CH —)— poli (vinyl clorua)
n |1y
Ccl
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—(—HN-[CHZ]S-CO-)— nilon - 6 —(—CF-CF —)— teflon
2 2
n n

3- Phan loai polime.
- Dya theo ngudn goc :
* Con ngudi tao ra : Polime téng hop, nhu poli etilen...
* C4 san trong tu nhién : Polime thién nhién, nhu tinh bot, xenlulozo...

* C6 san trong tu nhién nhwng con ngudi ché bién lai mét phan : Polime ban téng hop, nhu to visco, to
axetat

- Dya theo phuong phap téng hop :
* Pieu ché& bang phuong phap trung hop : Polime trung ho'p, nhu poli etilen
* Pieu ché& bang phuong phap trung ngung : Polime trung ngwng, nhu to nilon — 6,6.
Il - DAC PIEM CAU TAO.
Polime cé
- Mach khéng phan nhanh , nhu amilozo cua tinh bot.
- Mach phan nhanh, nhu amilopectin cta tinh bét, glicogen...
- Mach khong gian, nhu cao su luu hda, nhya bakelit...
Il = TINH CHAT VAT LI.
- Hau hét polime 1a chat ran, khdng tan trong nuwdc, khdng bay hoi. Cé nhiét ndng chay khong xac dinh.
- Nhiéu polime ¢ tinh déo, tinh dan héi
- Nhiéu polime cach nhiét, cach dién, ban dan, dai bén...
- Nhiéu polime trong suét, khéng gion : thiy tinh hitu co.
IV — TINH CHAT HOA HOC.
1- Phan (rng cat mach.
- Cac polime cé nhém chirc trong mach dé bj thdy phan, nhw
Tinh bot, xenlulozo thay phan thanh glucozo
Polipeptit, poliamit thiy phan thanh cac amino axit

- Polime trung hop bi nhiét phan thanh polime ngan hon hodc monome ban dau.
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+CH2-CH 9— —— nCH=CH
2
|7y
C H

CeH,
poli styren styren (vinyl benzen)

2- Phan (rng céng & polime khdng no.

|

CI
—(CH-CH=C-CHZ+ +nHCI —»—(CH-CHZ-CIZ-CHza—
2 I 2
n n

CH, CH,

poli isopren poli isopren hidroclo héa

3 — Phan rng tang mach cacbon.

OH
CH,
OH +nH.0
CH2
CH, . CH —_—
z CH
2
n OH n n
CHZEOH
OH

V — PHUONG PHAP DIEU CHE.
1- Phuwong phap trung hop.

- La quad trinh cdng hop nhiéu monome (phan tlr nho) giéng nhau hay tuong tu nhau tao thanh polime (phan t&r
[&n).

- Diéu kién dé phdn ti¥ c6 phén rng triing hop :
* Phan tlr phai c6 lién két dbi, nhw CH, = CH, ; CgHs—CH =CH, ; CH,=CH-Cl ...

* Phan tlr c6 vong kém bén, nhu

caprolactam (vong) ;

CH 2—/CH , epoxi
N 0
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Vidu

(o]
n xtt,p
—»—(-HN-[CH]-CO—}—
N 25 n
| o)
H

caprolactam

to capron (nilon —6)

2- Phurong phap trung nguwng.

- L4 quad trinh céng hop nhiéu monome (phan tlr nhd) tao thanh polime (phan tl I&n) dong thoi gidi phong ra
nhidu phan tlr nhd khac nhu H,0.

Vidu

xt, t9p
nHN-[CH]-COOH — » —éHN -[CH,1 - CO 9— +nH,0
n

0
t
nHOOC-CH -COOH +nHO-CH;-CH,-OH —> —(oc -C¢H -CO-OC,H -o)— +2nH 0
4 4
n

axit terephtalic etilen glicol poli (etylen terephtalat)

- Diéu kién dé€ phan tlr c6 phan rng trung ngung.
* Monome phai ¢é it nhat hai nhém chirc cé khd nang phan &rng hda hoc
nhu : - NH,, - OH, - COOH...
Vidu
HOOC - C¢H, — COOH ; axit terephtalic
H,N — CH, — COOH ; axit amino axetic
HO — CH, — CH, — OH ; etylen glicol
VI- UNG DUNG.

- Hau hét polime dung dé san xuat vat liéu polime phuc vu cho d&i séng

BAI 2 : VAT LIEU POLIME
| - CHAT DEO
1- Chat déo.
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- La nhitng vat liéu polime c6 tinh déo.

* Tinh déo : |a tinh bi bién dang khi chju tac dung ctia nhiét, ap luc bén ngoai va van gitt  nguyén dwoc

su bién dang dé khi théi tdc dung.

* Tinh dan héi : |13 tinh bi bién dang khi chju tadc dung cla nhiét, dp lyc bén ngoai va 13y lai hinh dang ban

dau khi khi thoi tac dung.
- Thanh phan cla chat déo gbm

* Polime

* Chat dén

Trén 2 thanh phan trén lai véi nhau dwoc mot vat liéu polime mdi cd tinh chat cda polime va chat don . Vat liéu

polime md&i dé goi la vat liéu compozit.
2- Vat liéu compozit.
- La vat liéu hdn hop gém it nhat hai thanh phan phan tan vao nhau ma khéng tan vao nhau.
- Thanh phan cla vat liéu compozit gobm
* Chat nén : polime |1a thanh phan chinh (nhua nhiét déo hay nhya nhiét ran)
* Chat don : soi (bdng, day, poliamit, amiang), bot (silicat, da véi...)
* Cac chat phu gia khéc.
3- Mét sé polime dung lam chat déo.

a- Poli etilen
+CHZ-CH2—)— poli etilen
n

b- Poli (vinyl clorua)

—(— CHZ-CH —)— poli (vinyl clorua)
|1y
Cl

c- Poli (metyl metacrylat) hay plexiglas
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CH, ?H3
| 0
nCH,=C xt, t CH,-C
| P |
COOCH COOCH, I g

metyl metacrylat poli (metyl metacrylat)

d- Poli (phenol fomandehit)

* Dang nhwa novolac.

OH OH OH
+ 0 CH
n —_— —_——
-nH,0
n
ancol o - hidroxibenzylic novolac

* Dang nhua rezol.

OH OH OH

CH— CH — CH

CHZ-OH

* Dang nhua rezit.
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OH OH OH
@CH—@CH— CH,—
2 2
CH CH
2 2
A@CH— CH — CH,—
2 2
OH OH OH

II-TO
1- Khai niém
- L3 nhirng vat liéu polime hinh sgi dai va manh véi d6 bén nhat dinh.
- Trong to co polime, polime nay cé dac tinh
* khéng phan nhanh, xép song song nhau
* ran, bén nhiét, bén véi dung mai thuong.
* mém, dai, khéng doc va cd kha ndng nhudém mau tét.
2- Phan loai
a- To thién nhién
- C6 san trong ty nhién : bong, len, to tam...
b- To' hda hoc
- Ché tao bang con dudng hda hoc
* To téng hop
- Ché tao tir polime tong hop, nhu to poliamit ( to nilon-6,6 ; to capron...),
to vinylic (to olon, to vinilon...)
* To' nhan tao ( to ban téng hop)
- Xuat phét tir polime thién nhién nhung duoc ché bién thém bang con duwdng hda hoc.
nhu to visco, to xenlulozo axetat...
3- M6t s6 loai to’ téng ho'p thudng gap

a- To nilon -6,6 hay poli (hexametylen adipamit)
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- 1a to thudc loai to poliamit, diéu ché bang cach trung ngung hexametyldiamin véi axit adipic

nHZN -[CH_]-NH +n HOOC -[CH]-COOH —» '€HN -[CH_] -NHOC-[CH]-COé_ +2nH O
276 2 274 276 274 n 2

b- To' nitron (to olon)

- 13 to thudc loai to vinylic, diéu ché bang cach t6ng hop vinyl xianua (acrylonitrin)

ROOR'
NCH =CH —————p CH -CH
2 I to 2 I
CN CN n

I1I- CAO SU
1- Khai niém
- L3 vat liéu polime c6 tinh dan hoi.
2- Phan loai
a- Cao su thién nhién

- Ngudn géc : Lay tir mU cay cao su, cdy cao su ¢ tén khoa hoc |a Hevea brasiliensis.

- Cau tao

Pun néng cao su thién nhién duoc cao su isopren cé CTPT (CsHs),

CH-C =CH-CH,

CH3 n

Vi n gan bang 1500 dén 15000
- Tinh chat
Cé tinh vat I
* Pan hoi
* Cach dién, cach nhiét
* Khdng tham nuédc, khdng tham khi
* Khong tan trong nwdc, rwgu, axeton... tan trong xang, benzen...
Co tinh hoa hoc

* Tac dung vai H,, HCl, Cl,...
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* Tac dung vai luu huynh (lwu héa cao su) tao ra cao su lwu héa.

Cao su lwu héa cé tinh chat : dan hoi t6t, chiu nhiét , ldu mon, kho tan trong cac dung méi so vdi
cao su chua lwu héa.

Badn chét cua qud trinh lwu héa cao su : tao ra cau ndi dissufua (-S—S - ) gilta cdc mach cao su dé
tao thanh mang ludi.

b- Cao su téng hop
- La vat liéu polime tuong ty cao su thién nhién.
- Thuong duoc diéu ché tir cac ankadien bang phwong phép trung hop.
- Cao su tdng hop théng dung |a

* Cao su buna

_ _ Xt Na _
nCHZ—CH-CH-CH2 > —<CH2-CH—CH—CH2>n—

buta - 1,3 - dien polibuta - 1,3 - dien
(cao su buna)

* Caosubuna -S

CH =CH
2
CH=CH-CH=CH_+ XtNay,
n &= - =&, n CH,-CH =CH -CH - CH - CH
buta - 1,3 - dien
n

Styren

cao su buna - S

* Caosubuna-N

Xt Na
nCHZ—CH-CH—CH2 + nCHZ—CH —_— _‘_CHZ-CH:CH-CHZ—CHZ—CIH_’_
buta - 1,3 - dien CN CN
acrylonitrin cao su buna - N

IV — KEO DAN TONG HQP
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1- KHAI NIEM

- Keo dén la loai vat liéu c6 kha ndng két dinh hai manh vat liéu ran gidéng hodc khac nhau ma khong lam bién déi
ban chat cla cdc vat liéu duwoc két dinh.

- Ban chat
* C4 thé tao ra mang hét sttc moéng, bén gan chac gitra hai manh vat liéu.
* L&p mang méng nay phai bAm chic vao 2 manh vat liéu dwoc dén.
2-MOT SG KEO DAN THONG DUNG
a- Nhwa va sam (dan nhwa)
- La dung dich d&c clia cao su trong dung méi hitu co.
- Khi dung phai lam sach chd dén, bdi nhya vao dé dung méi bay di, sau d6 dan lai.
b- Keo dan epoxi (dan kim loai)
- Lam twr polime cé chira nhdm epoxi.
c- Keo dan ure-fomandehit (dan go)

- Dugce san xuat tir poli (ure- fomandehit)

0
nHzN-CO-NH2+nCH2:O&> —(—HN-CO-NH-CHZ—)— +nHZO
n
@ CHUY:MOT SO PHAN (NG HOA HOC THUONG GAP
1. Nhwa
a) Nhwa PE

0]
NCH,= CH, —2U:Po  {CH,-CH,},
etilen polietilen(PE)

b) Nhwa PVC

nCH,= CH ALY (c:H2 - ?Hjn

Cl Cl
vinyl clorua poli(vinyl clorua) (PVC)
c) Nhwa PS

xt, t% p
NCH=CH; ———— ~<(|3H—CH2>n
CsHs CeHs

Sitren poli sitren
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d) Nhwa PVA

NCH,=CH-OCOCH; 0P ~<(I3H—CH2>H

OCOCH, poli (vinyl axetat)

vinyl axetat

Thuy phan PVA trong mdi trueong kiém:
0
~<(|3H —CH2> o +NNaOH — —» (CHz— ?H)“ +nCH,COONa
OCOCH;4 OH

Poli(vinyl ancol)

e) Nhwa PMM (thuy tinh hitu co - plexiglas)

CH4
Xt, t°, p I
NCH,= CH — COOCH, — CH=CHy T,
CH, COOCH;4
metyl metacrylat poli(metyl metacrylat) (PMM)

f) Nhwa PPF : Poli(phenol - fomandehit) (PPF) c6 3 dang: nhya novolac, nhya rezol, nhva rezit.

— Nhwa novolac ( mach khong nhanh): Néu dw phenol va xtc tac axit.

— Nhuwa rezol( mach khong nhanh): Néu duw fomandehit va xic tac bazo.

— Nhua rezit (nhwa bakelit-mang lwdi khong gian): Nhwa rezol néng chay (150°C) va dé ngudi thu dwoc nhwa
c6 cdu truc mang lwédi khong gian.

2. Cao su

a) Cao su buna
nCH,=CH-CH=CH, —"*“» «—CH,—CH = CH—CH,——

buta-1,3-dien (butadien) polibutadien (cao su buna)

b) Cao su isopren

NCH,= C—CH=CH, UL (CHz -C=CH- CHz),]

CHj ) CH, _
2-metylbuta-1,3-dien (isopren) poliisopren (cao su isopren)

c) Cao subuna-S
0
NCH,=CH~—CH=CH, + nCH =CH, :B.Xt,. (CHz_ CH=CH— CHy— CH— CHz),]
CeHs CeHs
Butadien stiren poli (butadien-stiren) hay Cao su buna - S

d) Cao subuna-N

NCH,=CH—CH=CH, + nCH =CH, LB X CH,— CH=CH— CH,— CH—CH, Yy
CN CN

Butadien acirlo nitrin

e) Cao su clopren
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- t p, xt -
=CH, ——BX, *(CHZ—CH—CI:—CHZj—n

I Cl

NCH,=CH—C
C

Clo pren poli Clo pren

f) Cao su flopren

NCH,= €~ CH=CH, 0P, {CH,~C=CH-CH,},

F F
Flo pren poli flopren
3. To
a) To capron (nilon - 6)
t, t°,
NH,N[CH,]sCOOH ———F> { NH[CH,].CO },, + nH,0
Axit - ¢ - amino caproic poli caproamit (nilon-6)
CHZ_CHZ _C\Hz xt. 10 D
ni ,C=0 — -( NH[CH,]5CO ¥,
CH,—CH,—NH

Capro lactam
b) To enang (nilon - 7)
Xt, t°,
nH,N[CH,]sCOOH P -€ HN[CH,]¢CO )—n + nH,O
Axit - » - amino enantoic (nilon-7)

c) To nilon - 6,6
t, 10,
ANH,[CH,]¢NH, + nHOOC[CH,],COOH ——t» £ NH[CH,]sNHCO[CH,],CO},, + 2nH,0

Hexa metylen diamin  axit adipic

d) To clorin

0
(CHz—CllH—CHz—CliH)n +ocl, 2t ~<CH2—C|ZH—C|ZH—C|:H7n + DHC

Cl Cl/7> Cl Cl Cl/2

e) To dacron (lapsan)
nHOOC - C4H,— COOH + nHO — CH,— CH, - OH Xt, % p
axit terephtalic etylen glicol

{ cO-CgHy~ CO-0-CH, - CH,- O},

poli(etylen terephtalat) (lapsan)

B. CAC DANG BAI TAP DIEN HINH CO HUONG DAN

Dang 1: Xac dinh monome, hé sé polime hda, ti 1é s6 mat xich caa polime

+ 2nH20

Bai 1: Polime X c6 phan t& khéi 1a 248000 gam/mol va hé sé trung hop n = 2480. X 1a polime nao dwéi day?

Céng Phd Ly Thuyét Héa Hoc Megabook
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A. (-CHz-CH2-)n. B. (-CF2 - CF2 -)n.
C. (-CHz-CH(CD)-)n. D. (-CHz-CH(CH3)-)n
Loi giai
nMonome —— Polime X

248000 .
= M Monome =100 = Monome la CFZZCFZ
2480

= PapanB

Bai 2(KA-08): Khéi lwgng cia mot doan mach to nilon-6,6 la 27346 dvC va cia mot doan mach to capron la
17176 dvC. S8 lwong mét xich trong doan mach nilon-6,6 va capron néu trén Ian luot 13

A.113va152. B.113va114. C.121va152. D.121va 114.
Lovi giai
CT cta to nilon-6,6 13 [-NH-(CH;)e-NH-CO-(CH;)4-CO-]
— SO mat xich trong doan nilon -6,6 14 27346 : 226 = 121
CT cta to capron la [-NH-(CHz)s-CO-]
= SO mat xich trong doan capronla 17176 : 113 = 152
= PapanC

Bai 3(KA-07): Clo héa PVC thu dwoc mot polime chira 63,96% clo vé khdi lwgng, trung binh mot phan t clo
phan &ng véi k mét xich trong doan mach PVC. Gia tri cia k 1a

A. 2. B. 3. C. 4. D.5.
Loi giai
(CzHgCl)k + Clz —_— > C2kH3k.1Clk+1 + HCI

35,5(k +1)
o 2ol
62,5k + 34,5

.100=63,96 = k =3

= bapanB

Bai 4(CD-09): Thuy phan 1250 gam protein X thu dwoc 425 gam alanin. Néu phan tir khéi cia X bang
100000 dvC thi s6 mét xich alanin c6 trong phan tir X 1a

A. 453, B. 382. C. 328. D. 479.
Loi giai
X —— nAlanin
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1250
* 100000

425
=0,0125(mol);n =——=4,78(mol)
89

Alanin

4,78
= n= =382
0,0125

= bapanB

Bai 5: Cir 2,844 gam cao su Buna-S phan (rng vira hét véi 1,728 gam Br; trong CCls. Ti 18 mét xich buta-1,3-
dien va stiren trong caosu Buna-S la

A.1:3. B.1:2. C.2:3. D.2:1.
Loi giai
Pit CT ciia cao su Buna-S 1a (-CHz-CH=CH-CHz )m(-(CsHs) CH-CHz-)s : x(mol)
(-CHz-CH=CH-CH3 )m(-(C¢Hs)CH-CHz-)» + mBr, —— san pham

1,728
160

= mx = =0,0108(mol) (1)

(54m + 104n).x = 2,844 (2)
Tohop(1)va(2) > m:n=1:2
= bapanB

Bai 6: Khi dot chay hoan toan mét polime X chi thu dwoc CO2 va hoi nwéc véi ti 1€ s6 mol twong rngla1:1.X
la polime nao dwéi day?

A. Poli(propilen). B. Tinh bot. C. Poli(stiren). D. Poli(vinyl clorua).
Loi giai
Neo, = Ny o = X6 dang CuHan
= bapanA

Bai 7: Polime X c6 phan t& khéi 1a 504.000 va hé s6 trung hop n=12.000. X 1a

A. (-CHz-CHz2-)n. B. (-CF2 - CFz -)n.
C. (-CHz-CH(CI)-)n. D. (-CH2-CH(CH3)-)n
Loi giai
Ta c6 Mx = n.Mmonome = M ... = 204990 _,, = Monome la CH,=CH(CH3)
12000
= bapanD
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Bai 8: Mot polime ma mdt mat xich ctia n6 gdbm cac nguyén tir C, cac nguyén tir Cl va H. Polime nay c6 hé s
trung hop la 560 va phan tir khai la 35.000. Polime d6 c6 cong thirc 1a

A. (-CHCI - CHCl-),. B. (-CCl; - CClz -)n.
C.(-CH-CH-), D. (-CH,-CH-),
cl CH,Cl
Lo giai

Mmonome = 35000 : 560 = 62,5 = Monome la CH,=CHCI
= PapanC
Bai 9: Mot polime X c6 khéi lwgng mol phan tir 12 937500 gam/mol va s6 lwong mat xich 12 15000. Tén goi
cuaXla
A. Poli vinyl clorua. B. Poli propilen. C. Poli vinyl axetat. D. Poli stiren.
Loi giai
Mmonome = 937500 : 15000 = 62,5 = Monome la CH,=CHCI
= Papan A

Bai 10: Khdi lwong phan tir ciia to capron 1a 15000 dvc. S6 mat xich trong cdng thirc phan tir clia loai to nay
la

A.113. B. 127. C.118. D.133.
Loi giai
To capron [-NH-(CH2)s-CO-] = S6 mat xich cta to'1a 15000 : 113 ~ 133
= bapanD

Bai 11: Khi trung hop vinyl clorua & ap suét cao, ngudi ta thu dwoc poli vinyl clorua (PVC) c¢é phan tir khéi
trung binh bang 750000 dvC. Hé s& trung hop 1a

A. 24000. B. 12000. C. 20000. D. 10000.
Loi giai
Hé s6 trung hop 1a 750000 : 62,5 = 12000
= bapanB

Bai 12: Phan tir khoi trung binh cia mét loai PE va PVC lan lwot 1a 420000 va 750000. Hé s6 polime hoéa cta
PE va PVC lan lwot 1a

A. 12000 va 15000. B. 1500 va 12000. C. 15000 va 13000. D. 15000 va 12000.
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Loi giai
Hé sd polime cta PE 14 420000 : 28 = 15000
Hé s6 poliem cua PVC1a 750000 : 62,5 = 12000
= PapanD

Bai 13: Phan tir khéi trung binh cta poli (hexametylen adipamit) la 30000, cia cao su tw nhién 1a 105000. S6
mit xich trong cong thirc phan t&r mdi loai polime trén lan lwot 1a

A. 133 va 1544. B. 133 va 1569. C. 300 va 1050. D. 154 va 1544.
Loi giai
CT cta hexametylen adipamit la [-HN-(CHz)e-HN-CO-(CH2)4-CO-]
= S6 mat xich cia hexametylen adipamit 12 30000 : 226 ~ 133
CT cta cao su tw nhién la [-CH-C(CH3)=CH-CH>-]
— S8 mat xich clia cao su tw nhién 12 105000 : 68 ~ 1544
= DPapanA

Bai 14: Khéi lwong phén tr trung binh cda xenlulozo trong sgi béng la 162.000 dvc, con trong s¢i gai la
567.000 dvC. S6 mat xich trung binh trong cdng thirc phan tir xenlulozo trong médi loai soi twong trng 1a

A. 1000 va 3500. B. 162 va 567. C. 1000 va 7000. D. 1620 va 3500.

Loi giai
Xenlulozo ¢6 CT la (C¢H100s)n
— SO mat xich trung binh trong céng thirc phan tir xenlulozo trong s¢i bong 12 162000 : 162 = 1000
— SO mat xich trung binh trong céng thirc phan tir xenlulozo trong s¢i gaila 567000 : 162 = 3500
= DPapanA

Bai 15: Dot chay 1 lit hidroacacbon X can 6 lit O, tao ra 4 lit CO,. Néu dem trung hop tit ca cac dong phan
mach h& cua X thi s6 loai polime thu dwoc la

A. 2. B. 4. C. 3. D.5.
Loi giai

X(C«Hy) + 0, —— CO2 + H20

BaotoanC = x=4:1=4

BidotoanO0O = Vv, , =6.2-4.2=4
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L 4.2
BaotoanH = y=—=38
1

= CTPT ctia X 1a C4Hs

Cac dong phan mach hé ctia X 1a CH,=CH-CH2-CH3; CH3-CH=CH-CHj3 (c6 2 dp vi c¢6 dphh); CH,=C(CH3)2
= ¢6 4 dong phan = c6 4 polime thu dworc

= PapanB

Bai 16: Polime X chira 38,4% C, 4,8% H, con lai 1a Cl vé khéi lwong. Cong thirc cua X 1a
A. (C;HC),. B. (C2HsCl)o. C. (CHCI). D. (C3H4Clo).
Loi giai
%me =100 -38,4-4,8=56,8%

38,4 4,8 6,8
= n.:n,:n =——:—:——=3,2:4,8:1,6=2:3:1
12 1 5,5

w | o1

= Xla C;HsCl
= PapanB

Bai 17: Dot chay hoan toan x mol mot hidrocacbon X. Sdn phdm thu dwoc cho di qua binh (1) dwng H2S04
ddc dw; binh (2) dwng NaOH, dw thiy khoi lwong binh (1) tang 7,2 gam va khoi lwgng binh (2) ting 22 gam.
Mit khdc tir isopentan nguoi ta c6 thé diéu ché dwoc X va néu trung hop X thi thu dwgc cao su. Cong thirc ciu
tao thu gon cuia X va gia tri ctia x lan lwot 1a

A. CH, = C(CHs)-CH=CH, va 0,1. B. CH; = C(CH3)-CH=CH, va 0,15.
C. CHs-CH(CH3)-CH=CH, va 0,1. D. CH;-CH(CH3)-CH=CH; va 0,15.
Lovi giai

X (C,H) + 02 —— CO2 + H20 S N ¢ p —XH®) 5 53n phém

. e 7,2
= Khoi lvgng binh (1) tang chinh la khoi lwugng H20 = n, , = —=0,4(mol)
: 18

4 e 22
= Khoi lvgng binh (2) tang chinh la khoi lwugng CO2 = n_,, = —=0,5(mol)
44

Isopentan —— X = Xla CH,=C(CH3)-CH=CH;
XcOking=2 = n, =n -n, ,=01(mol)

co,

= bapan A
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Bai 18: Polietilen dworc trung hop tir etilen. Hdi 280 gam polietilen d6 dwgc trung hop tu bao nhiéu phan tt
etilen?

A.5.6,02.1023, B. 10.6,02.1023, C.15.6,02.1023, D.1,5.6,02.1023,
Loi giai
HCH2=CH2 —_— > (-CHz-CHz-)n

280
BTKL = m_, =280(gam)= n_,, =——=10(mol)
2 4 2 4 28

= S0 phén tr C;H4 12 10.6,02.1023
= bapanB

Bai 19: Khi tién hanh déng trung hop buta-1,3-dien va acrilonitrin véi xtc tic Na thu dwoc cao su buna-N
chira 10,44% nito vé khoi lwong. Ti 1é s6 mol buta-1,3-dien va acrilonitrin trong cao su trén la

A 2:3. B.2:1. C.3:2. D.4:3.
Loi giai
1‘1C4H6 + mC2H3CN _— > (C4H6)H(C2H3CN)m

14m
- ——————100=10,44=n:m=3:2
54n +53m

= PapanC

Bai 20: 1,05 gam cao su buna-S phan &ng vira hét véi 0,80 gam brom trong CCls. Ti 1& mat xich buta-1,3-dien
va stiren trong cao su la

A.2:3. B.1:2. C.3:2. D.4:3.
Loi giai
bat CT cda cao su Buna-S la (-CHz-CH=CH-CH; )m(-(CsHs) CH-CH2-), : x(mol)

(-CH2-CH=CH-CH2 )m(-(C¢Hs)CH-CHz-)n + mBr; — — san phim

0,8
= mx=——=0,005(mol) (1)
160

(54m + 104n).x = 0,0075(mol) (2)
Tohop (1)va(2) > m:n=2:3
= bapanA

Bai 21: D€ san xuit to clorin, ngwoi ta clo hda PVC bang clo. Polime thu dwoc chira 66,7% clo vé khdi lwong.
Trung binh ct k mat xich ~CH,-CHCI- trong phan t& PVC bi clo héa b&i 1 nguyén tir clo. Gia tri cha k 1a
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A. 1. B. 2. C. 3. D. 4.
Lovi giai
[-C2H3C1-)k + Clz et Czngk.1C1k+1 + HCl

35,5(k +1)
o, 2o r )
62,5k + 34,5

.100=66,7 = k = 2

= PapanB

Dang 2: Tinh lwgng chat trong phan (rng polime

Bai 1(KB-07): Khi trung ngung axit ¢ -aminocaproic ta thu dwgc m gam polime va 1,35 gam H,0. Gid tri cham la
A. 8,475. B. 9,825. C. 16,95. D. 5,425.
Loi giai
Axit ¢ -aminocaproic cé CT la H,N(CH,)sCOOH
nH,N(CH,)sCOOH — — [-HN-(CH,)5-CO-],, + nH,0 (1)

1,35
Theo (1) = n =n =——=20,075(mol)

g—aminocaproic H,O

: 18
BTKL 131.0,075 = Mygjime + 1,35 = Mpglime = 8,475 gam
= DdpanA

Bai 2(KB-07): Xelulozo trinitrat dugc diéu ché tir xenlulozo va axit nitric dc cé xuc tac axit sunfuric d3c, ndng. D&
c6 29,7 kg xenlulozo trinitrat, cdn dung dung dich chira m kg axit nitric (hiéu sudt phan &ng dat 90%). Gia tri cia m
la

A.42. B. 10. C. 30. D. 21.
Loi giai

[CsH70,(0H)s], + 3nHNO; — — [CsH70,(NO3)s], + 3nH,0 (1)

Theo (1) = Nyentulozo trinitrat = 29,7 : 297 = 0,1(kmol)

= nHNO3 phan tng = 0,13 = 0,3(km0|)

100
= Nyyo, bandau = 0,3.—— = —(kmol)
90 3
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1
= m=63.==21(kg)
3

= DapanD
Bai 3(KA-08): Cho so d6 chuyén héa: CH,— C,H, » C,H;Cl— PVC.

Dé téng hop 250kg PVC theo so d6 trén thi can V m? khi thién nhién (& dktc). Gia tri ctia V 13 (biét CH, chiém 80%
thé tich khi thién nhién va hiéu suat cla ca qua trinh 13 50%)

A. 358,4. B. 448,0. C. 286,7. D. 224,0.
Loi gidi
So d6 phan tng:

2CH4 —_— C2H2 —_— C2H3C| —_— ('CHz‘CHCI')n (1)

0
Theo (1) = Ncy, phan tng = 2Npyc = New, phaning = Z.EZ 8(kmol)

= ncH4 ban d3u = = 8. —= 16(km0|)
50

100 ,
=V =16.22,4.— = 448(m°)
80

= DdpanB

Bai 4: Poli (vinyl clorua) (PVC) dwoc diéu ché tir khi thién nhién (metan chi€ém 97% khi thién nhién) theo so d6
chuyén héa va hiéu suat mdi giai doan nhu sau:

Metan —=* 5 Axetilen —2* 5 Vinyl clorua —** PVC.
Mudn tdng hop 1,0 tan PVC thi can bao nhiéu m® khi thién nhién (& dktc)?
A. 7245 m’. B.7,245m’. C.3622m’. D.3,622 m>.
Loi giai
2CH, — —> CH, ——> CoHsCl — —> (-CH,-CHC-), (1)

1,0.1000 100 100 100

Theo (1) = Ny bandiu = 2 . .
! 62,5 80 85 15

=313,73(kmol)
o LA U 100 3
= Thé tich khi thién nhiénla 313,3.22,4.— =7245(m")
97

= DapanA
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Bai 5: Thay phan 500 gam poli(metyl metacrylat) =PMM trong dung dich H,SO, lodng, dun ndng. Sau mét thoi
gian thay téng khéi lvgng polime thu dwoc |a 454 gam. Hiéu suat phan (ng thay phan PMM 13
A. 80%. B. 65,71%. C.9,2%. D. 90,8%.

Loi gidi

CHZ—T
COOCH,;
n

Coéng thirc cia PMM la

HsC CH,
| H,SO, |
CH,—C +nH,0 ———3 CH,—C nCH;0H (1)
COOCH; COOH
n n

BTKL = 500 + 18.x =454 + 32x = x =46/14 (mol)

46
2 100
—~ H= 100=6571%
500
= badp anB

Bai 7: Thuc hién phan &ng trung hop 25 gam vinyl clorua thu duoc hdn hop X. Lugng hdn hop nay cé kha ning
lam mat mau 80ml dung dich brom 1,0M. Hiéu suat phan &ng trung hop la

A. 80%. B. 65%. C. 50%. D. 20%.
Lo gidi

NCH,=CH-CI — — (-CH,-CH(CI)-), (1)

Do hén hgp sau phan rng phan (rng véi Br, = vinyl clorua du

CH,=CHCI + Br, —— CH,Br-CHCI(Br) (2)

=0,08(mol)

Theo (2) = n

CH,=cHcl dw
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25-62,5.0,08
25

.100 =80%

= DapanA

Bai 8: Cho 2,24 lit khi C,H, (dktc) tac dung hét véi HCI (t°, HgCl,) dé digu ché ra vinyl clorua. Sau d ti€n hanh phan

(rng trung hgp vinyl clorua thanh poli vinyl clorua. Tinh khéi lwgng poli (vinyl clorua) thu dwoc néu hiéu suat cda

mdi qua trinh 13 90%?

A. 5,0625 gam. B. 5,625gam. C. 6,2500 gam.
L&i gidi
2,24 0.1(mol)
n =——=0,1(mo
M 0004

CH=CH ——CH,=CHCl—— (-CH,-CHCI-),
Theo so d6 = Nyinyi clorua = 0,1.0,9.0,9 = 0,081(mol)
= Mpoli (vinyl clorua) = 62,5.0,081 = 5,0625 gam

= DapanA

Bai 9: Pem trung hgp 10 mol vinyl axetat, thu dugc 688 gam poli (vinyl axetat). Hiéu suat qud trinh trung hop la

D. 10,1250 gam.

A. 100%. B. 90%. C. 80%. D. 70%.
L1 gidi
to,p
I CH,=CH — CH,—CH
OOCCH,4 OOCCH;

= Nvinyl axetat phan tng = Npva = 688 : 86 = 8(mol)
8
= H =—100=80%

10

= DdpanC
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Bai 10: Tién hanh t6ng hop PVC bang cach dun néng 37,5 gam vinyl clorua véi mdt lvgng nhé (0,3 — 0,7%) chat
xuc tac benzoyl peoxit. Cho toan bd hdn hop sau phan tng (d3 loai hét xuc tac) vao 2,0 lit dung dich Br, 0,1M; sau
dé cho thém KI du thay tao thanh 20,32 gam |,. Hiéu suat téng hop PVC I3

A. 66,7%. B. 80,0%. C. 86,7%. D. 93,3%.
Lovi gidi
Céc phan &rng xay ra gém:
NCH,=CH-Cl — —> (-CH,-CHCI-), (1)
CH,=CHCI + Br, —— CH,Br-CHCI(Br) (2)
Br, + 2KI—— 2KBr + 1, (3)

20,32

Theo(3) = n,, ,, =n, = =0,08(mol)
: : 254

= N, =0,2-0,08=0,12(mol)

= n =0,12(mol)

CH,=CHCI(2)

37,5-0,12.62,5
37,5

= .100 =80%

= DdpanB

Bai 12: Poli stiren (PS) Ia mot polime dang ran, mau trang, khong dan dién va khong dan nhiét. PS duoc tao thanh
tlr phan (ng trung hop stiren. Khi trung hop 10 mol stiren v&i hiéu suat 80% thi khéi lvgng PS thu dugc la

A. 650 gam. B. 832 gam. C. 798 gam. D. 900 gam.
Loi giai
nCeHs-CH=CH,; — — (-CH»-CH(CgHs)-),
= n, =0,8.10=8(mol)= m_ =104.8=832(gam)

= DapanB

Bai 13: DSt chay hoan toan m gam cao su buna rdi cho toan bd sdn phdm chay di chdm qua binh dung dung dich
Ca(OH), du, dung dich thu duoc sau phan (rng gidm 25,5 gam so véi dung dich Ca(OH), ban dau. Gid triclam la

A. 8,10. B. 6,147. C. 3, 98. D. 4,05.
Loi gidi
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Cao su bu na co CT (C4Hg)n

(C4Hg)n + O, —— 4nCO; + 3nH,0

P43t s6 mol CO, : 4x mol ; H,0 : 3x mol
CO, + Ca(OH), —— CaC0;| +H,0

4x 4x mol

= 100.4x —44.4x -18.3x = 25,5= x =0,15(mol)
= m =54.0,15 =8,1(gam)

= DapanA

Bai 14: D6t chay hoan toan mot lugng poli etilen (nhua PE), sdn phdm chay lan vt cho qua binh (1) dung H,S0,
d&c va binh (2) dung 2 lit dung dich Ba(OH), 0,65M, sau phan rng thay khdi lwong binh (1) tdng m gam va binh (2)
thu dugc 197 gam két tda. Gid trj I&n nhat cdam 1a

A.18. B. 12. C. 28,8. D. 23,4.
Loi giai
= Ngaony, = 2.0,65=1,3(mol); Ngaco, = 197 :197 =1(mol)
Do m |&n nhat nén cé cic phan rng sau
CO, + Ba(OH), —— BaC0O;| +H,0
Mol 1 1 1
2CO, + Ba(OH), —— Ba(HCO0s),
Mol 0,6 0,3

= N, =1,6(mol)

PE c6 CT (-CH,-CH,-),

= Ny =1,6(mol)=> m=1,6.18 = 28,8(gam)

= DdpanC

Bai 15: D4t chay hoan toan mét lwong poli propilen rdi dan toan bd san pham chay qua binh dung dung dich nuwéc

voi trong du thu duwoc 6 gam két tha thi khéi lwgng dung dich
78
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A. gidm 2,28 gam. B. gidm 3,36 gam. C. gidm 6,0 gam. D. tang 3,72 gam.
L&i gidi

‘D6t Chéy (C3H5)n = I’ICO2 =n

H,0
CO, + Ca(OH), —— CaC0;z| +H,0(1)

6
Theo (1) = n,, =n, , =n =——=20,06(mol)

H,0 caco, 100

M., +m,,=44.0,06+18.0,06=3,72(gam)

2

Mgung dich giam = 6-3,72=2,28 gam

= DapanA

Bai 17: D& diéu ch& 100 gam thdy tinh hitu co cin bao nhiéu gam ancol metylic va bao nhiéu gam axit metacrylic,
biét hiéu suat qua trinh dat 80%.

A. 68,8 gam axit va 25,6 gam ancol. B. 86,0 gam axit va 32 gam ancol.
C. 107,5 gam axit va 40 gam ancol. D. 107,5 gam axit va 32 gam ancol.
Lo gidi

CH,=C(CH3)COOH + CH;0H — —» CH,=C(CH5)COOCHs; + H,0 (1)
CH,=C(CH;)COOCH; — —> thay tinh hitu co (2)

100 100
chonw = ——-——=1,25(mol) = m =32.1,25=40(gam)
3 100 80 CH30H

Theo (1), (2) = n

= N axit metacrylic = 86.1,25=107,5 gam

= DdpanC

Bai 18: PVC duoc diéu ché tir khi thién nhién theo so do:
CH4—) Csz—) CHZZCHCI—) PVC
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Né&u hiéu suat toan bd qué trinh didu ché 13 20% thi thé tich khi thién nhién chira 97% metan (& dktc) téi thiéu
can lay dé chéra1tan PVC I3

A.1,792 m®. B. 3476 m®. C.3584 m’. D. 3695 m°.
Lo giai
So d6 phan ¢ng 2CH, — —» C,H, — — CH,=CHCl — —s PVC

. 1 , 100
Theosodd = n,, =2.——.10.——=160(kmol)

) 62,5 20

100 )
= Vinithien nhien = 160-22,4.9—7: 3695(m”)

= DdpanD

Bai 19: Thly tinh hitu co poli(metyl metacylat) duoc téng hop theo so d6 chuyén hda va hiéu suat moi giai doan
nhu sau:

75%

Axit metacylic — =% Metyl metacrylat —=* Poli(metyl metarylat)

Mudn téng hop 1,0 tan thdy tinh hitu co thi can dung bao nhiéu tan axit metacrylic 80%?

A. 1,349 tan. B. 1,686 tan. C. 1,433 tan. D. 1,265 tan.
L&i gidi
" 1 100 100 o
Theo so d6 = Mayit metacrylic = 86. ——.——.—— = 1,349 (tan)
100 85 75

o . . L N N 100 v
= Khoi lvgng dung dich axit metacryliccan dungla 1,349.— = 1,686 (tan)
80

= DdpanB

Bai 20: TIr 2 mol etanol diéu ché thanh etilen (t°>170°C, H,S0, d&c) sau dé tién hanh phan ¢ng trung hop diéu ché
polietilen vé&i hiéu suat mdi giai doan phan (rng bang 85%. Khéi lwvong polietilen thu duwoc 1a

A.47,6 gam. B. 40,46 gam. C.77,51 gam. D. 65,88 gam.
L& gidi
CHsCH,OH — "% L ol _CH_— 5 (-CH,-CH,-) (1)

Theo (1) = n =2.0,85.0,85=1,445(mol)

polietilen
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= Mpolietilen = 28.1,445 = 40,46(gam)

= DapanB

Bai 21: T tinh b6t c6 thé diéu ché cao su buna theo so d6 va hiéu suat mdi giai doan nhu sau:

Tinh bot —2*  Glucozo — =% Etanol — =% Buta-1,3-dien —2* poli(buta-1,3-dien)

Khi s&r dung 24,3 tan tinh bot thi khdi lvgng cao su buna diéu ché dugc 1a bao nhiéu (gia thiét cao su buna gobm
70% poli buta -1,3-dien)?

A. 3280,5 kg. B. 4686,4 kg. C. 2296,35 kg. D. 8100 kg.

Loi gidi
So d6 phan &ng:
(CeH100s)n — 2% CeH1506 — 2% 2C,HsOH —2* 5 CH,=CH-CH=CH, —%* 5 poli buta -1,3-dien

" . 24,3 90 75 75 80 100 »
Theoso d6tacod = m .\ maien = : : : : .54. = 4,686 (tan) = 4686,4(kg)
162 100 100 100 100 70

= DapanB

Bai 22: Cao su buna dugc san xuat tir gb chira 50% xenlulozo theo so do:

Xenlulozo — % Glucozo —%*— Etanol —® buta—1,3 —dien — > cao su buna

Hiéu suat cha 4 giai doan lan luwot 13 60%, 80%, 75% va 100%. D& san xuat 1,0 tan cao su buna can bao nhiéu tan
gd?

A. 8,33. B. 16,2. C.8,1. D. 16,67.

Loi gidi
So d6 phan &ng:

(CeH1005)n — 222 CeH1506 —222— 2C,HsOH —=%2 5 CH,=CH-CH=CH, —"*" poli buta -1,3-dien

Theo so d6 phan itng = m

Xenlulozo

100
= Mg =8,333.— = 16,67 (tan)
50
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= DapanD

Bai 23: Tlr ancol etylic, sau khi diéu ché buta-1,3-dien, ngudi ta trung hop buta-1,3-dien thanh cao su buna vdi
hiéu suat cha ca qua trinh |a 80%. Dé diéu ché dwoc 27kg cao su buna thi khéi lwvgng C,HsOH t6i thiéu can dung |a

A.57,5 kg. B. 46,0 kg. C. 36,8 kg. D. 55,7 kg.
L&i giai
Ta c6 so d6 phan (rng 2C,HsOH — — CH, = CH - CH = CH, —— poli buta-1,3-dien

“ 27 100
Theosod6 = m_ , ,, =46.2.—.——=57,5(kg)
o 54 80

= DapanA

82
Céng Phd Ly Thuyét Héa Hoc Megabook



))) Mega bOOk Chuyén Gia Sach Luyén Thi

CHU'ONG 5: PAI CUONG KIM LOAI

A. LY THUYET

A:- GIOT THIEU CHUNG
| - VI TRI CUA KIM LOAI TRONG BANG TUAN HOAN
= Nhom IA (trir H), nhém IIA (trir B) va mot phan cia cac nhom IVA, VA, VIA.
= Cac nhom B (tir IB dén VIIIB).
= Ho lantan va actini.
Il - CAU TAO CUA KIM LOAI
1. Céu tao nguyén tir
= Nguyén tir caa hau hét cac nguyén td kim loai déu co it electron & 16p ngoai cung (1, 2 hoic 3e).
Thi dy: Na: [Ne]3s®  Mg: [Ne]3s®  Al: [Ne]3s?3p*
= Trong chu ki, nguyén tir ciia nguyén to kim loai c6 ban kinh nguyén tir Ién hon va dién tich hat
nhan nho hon so voi cac nguyén tir ciia nguyén tb phi kim.
Thi du:

11Na  1oMg  13Al 14Si 15P 169 17Cl
0,157 1 0,136 A 0,125 0,117 0,110 0,104 0,099

2. CAu tao tinh thé
= O nhiét do thuong, trir Hg & thé long, con cac kim loai khac ¢ thé ran va c6 ciu tao tinh thé.
= Trong tinh thé kim loai, nguyén tir va ion kim loai nam & nhiing nit ciia mang tinh thé. Cac
electron hoa tri lién két yéu vai hat nhan nén dé tach khoi nguyén tir va chuyén dong tu do trong
mang tinh thé.
a. Mang tinh thé luc phwong
= Céc nguyén to, ion kim loai ndm trén cac dinh va tdm cac mat cua hinh lyc giac dung va ba
nguyén tir, ion nam phia trong cta hinh lyc giac.
= Trong tinh thé, thé tich cta cac nguyén tir va ion kim loai chiém 74%, con lai 26% la khong gian
tréng.
Vi du: Be, Mg, Zn.
b. Mang tinh thé lap phwong tam di¢n
= Cac nguyén tir, ion kim loai ndm trén cac dinh va tim cic mat ciia hinh 1ap phuong.
= Trong tinh thé, thé tich cta cac nguyén tir va ion kim loai chiém 74%, con lai 26% la khong gian
tréng.
Vidu: Cu, Ag, Au, Al,...
¢. Mang tinh thé lap phwong tim khoi
= Céc nguyén ttr,ion kim loai ndm trén cac dinh va tim cua hinh 1ap phuong.
= Trong tinh thé, thé tich ctia cac nguyén tir va ion kim loai chiém 68%, con lai 32% la khong gian
tréng.
Vidu: Li, Na, K, V, Mo,...
3. Lién két kim loai
= Lién két kim loai 14 lién két duoc hinh thanh giita cic nguyén tir va ion kim loai trong mang tinh
thé do c6 su tham gia cua céc electron ty do.

A - TINH CHAT VAT LY CUA KIM LOAL.
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1. Tinh chét chung: O diéu kién thuong, cac kim loai déu & trang thai ran (trir Hg), c6 tinh déo, dan dién,
dan nhiét va c6 anh kim.
2. Giai thich
a. Tinh deéo
= Kim loai ¢6 tinh déo 1a vi cac ion duong trong mang tinh thé kim loai c6 thé truot 1én nhau d&
dang ma khong tach roi nhau nho nhiing electron tu do chuyén dong dinh két chung véi nhau.

.00
L0106
— |©:19®

D 2D 0]

b. Tinh din di¢n
= Khi dit mot hiéu dién thé vao hai dau day kim loai, nhiing electron chuyén dong ty do trong kim
loai s& chuyén dong thanh dong c6 hudng tir cuc 4m dén cuc duong, tao thanh dong dién.
» O nhiét do cang cao thi tinh dan dién cta kim loai cang giam do & nhiét do cao, cac ion duong dao
dong manh can trd dong electron chuyén dong.
¢. Tinh dén nhigt
= Cac electron trong ving nhiét do cao c6 dong ning 16n, chuyén dong hdn loan va nhanh chong
sang ving c6 nhiét do thap hon, truyén ning luong cho cac ion dwong & ving ndy nén nhiét do
lan truyén duoc tir ving nay dén viing khéc trong khdi kim loai.
*  Thuong céc kim loai dan dién tbt cling dan nhiét tot.
d. Anh kim
= Cac electron tu do trong tinh thé kim loai phan xa hau hét nhiing tia sang nhin thdy dugc, do dé
kim loai c6 vé sang lap lanh goi 14 anh kim.
= K&t luan: Tinh chit vat 1i chung caa kim loai gdy nén bai sy c6 mat cua cac electron ty do trong
mang tinh thé kim loai.
= Khéng nhitng cac electron ty do trong tinh thé kim loai, ma dic diém ciu trac mang tinh thé kim
loai, ban kinh nguyén tir,...ciing anh huong dén tinh chét vat 1i cua kim loai.
% Ngoai mot sb tinh chat vat Ii chung ciia cac kim loai, kim loai con c6 mot sé tinh chat vat i khong
gidng nhau.
- Khéi lugng riéng: Nho nhat: Li (0,5g/cm®); 16n nhét Os (22,6g/cm?).
- Nhiét d6 nong chay: Thip nhit: Hg (—39°C); cao nhit W (3410°C).
- Tinh cing: Kim loai mém nhéat 1a K, Rb, Cs (dung dao cit duogc) va cung nhit 13 Cr (co thé
cit dugc kinh).
As. TINH CHAT HOA HOC CUA KIM LOAI
= Trong mot chu ki: Ban kinh nguyén tir ciia nguyén t6 kim loai < ban kinh nguyén tir cia nguyén té
phi Kim.
= S§ electron hoa trj it, Iyc lién két v&i hat nhan trong ddi yéu nén ching d& tach khoi nguyén tir.
= Tinh chét hoa hoc chung cua kim loai 1 tinh khit.
M — M"™ +ne
1. Tac dung véi phi kim
a. Tac dung véi clo
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i ] & +5 -1
2Fe + 3Cl; — 2FeCl;
b. Tac dung Vvéi oxi

0 0 S )
2A14+30 , —=2A1,0,

0 0 0 4832
3Fe +20 ,— Fe,0,

¢. Tac dung véi lwu huynh
= V6i Hg xay ra ¢ nhiét do thuong, cac kim loai can dun néng.

0 0 £ +2-2
Fe + § — FeS
0 ] +2 2

Hz + 5 — Hgs

2. Tac dung véi dung dich axit

a. Dung dich HCI, H,SOy4 lodng
o +1 +2 o
Fe + 2HCl— FeCl, + H

b. Dung dich HNO3, H,SO, dic: Phan ¢ng véi hau hét cac kim loai (trirAu, Pt)
3Cu + SHNQ (loing)— 3Cu(NOy), + 2NO +4H,0

0 +i +2 +4
Cu + 2HS50, (d3c) — CuS0, +50, +2H,0

3. Tac dung véi nuwéc
= Cac kim loai c6 tinh khir manh: kim loai nhom IA va IIA (trir Be, Mg) khir H,0 dé dang & nhiét
do thuong.
=  Cac kim loai c6 tinh khtr trung binh chi khir nuédc & nhiét @6 cao (Fe, Zn,...). Cac kim loai con lai
khong khir dugc H,0.

o +1 +1 i}
2Na + 2H,0 — 2NaOH + 1

4. Tac dung véi dung dich mudi: Kim loai manh hon cé thé khir dwoc ion cua kim loai yéu hon trong
dung dich muéi thanh kim loai tu do.

W] +2 +2 V]
Fe + CuS0y — FeS504+ Cu

A+ - DAY PIEN HOA CUA KIM LOAI
1. Cap oxi hoa — khwr caa kim loali
Ag+ + le == Ag
Ccut +2e== Cu
ESZ:L + 2e ij
[O] [K]
= Dang oxi hoa va dang khir cia cing mot nguyén td kim loai tao nén cap oxi hoa — khtr ctia kim
loai.
Thi du: Cap oxi hoa — khir Ag*/Ag; Cu®*/Cu; Fe**/Fe
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2. So sanh tinh chét caa cac cidp oxi hoa — khir

Thi du: So sanh tinh chat cua hai cap oxi hoa — khir Cu**/Cu va Ag*/Ag.

Cu + 2Ag'— Cu®* + 2Ag

Két lugn: Tinh kht: Cu > Ag

Tinh oxi hoa: Ag™> Cu®*
3. Day dién hoa cia kim loai

K' Nat Mg AP Zn™ R NiTT osn™t PbYT BT oot oAt AL
Tinh oxi hoalcvé ion kim |oai tagg

E Na Mg Al ZIn Fe Ni Sn Fb H, Cu Ag  An

Tinh khodua kim loal giain
4. Y nghia day dién ho4 ctia kim loai
= Du doan chiéu ctia phan tng oxi hoa — khir theo quy tic a: Phdn «ng giia hai cdp oxi hod — khi
sé xdy ra theo chiéu chdt oxi hod manh hon sé oxi hod chat khir manh hon, sinh ra chat oxi hod

yéu hon va chat khir yéu hon.
» Thi du: Phan Gng gitra hai cap Fe®*/Fe va Cu®*/Cu xay ra theo chiéu ion Cu?* oxi hoa Fe tao ra

ion Fe** va Cu.
e_'_\\‘/ G
= T { @
Fe + Cu™*— Fe*" + Cu
= Téng quat: Gia st c6 2 cap oxi hoa — khir X**/X va YY*/Y (cap X**/X dung trudc cap YY'1Y).

-
-
-
-

.
- X+ PRARS
STXE Yy
.

* Phuong trinh phan Gng:
Y+ X-X" + Y
5. Pin dién hoa
a. CAu tao.
= MO ta cAu tao cia pin dién hoa: La 1 thiét bi gém: 2 14 kim loai, mdi 14 dugc nhung vao 1 dd mudi
c6 chtra cation cua kim loai d6; 2 dd nay dugc ndi v6i nhau bé'mg 1 cau mubi (dd dién li tro:
NH4NO3;, KNO3)
= Suit dién dong cua pin dién hoa (vd: Zn- Cu)
Epin=1,10V
b. Giai thich
» Pién cuc Zn (cuc am) la nguén cung cép e, Zn bi oxi hoa thanh Zn?* tan vao dung dich:
Zn — Zn*" + 2e
*  Dién cuc Cu (cuc duong) cic e dén cuc Cu, & day céac ion Cu®" bi khtt thanh kim loai Cu bam trén
bé mat 14 dong.
Cu** +2e > Cu
*  Vai tro ctia cAu mudi : Trung hoa dién tich cta 2 dung dich
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v' Cation NH;" ( hodc K) va Zn** di chuyén sang cdc dung dung dich CuSO4
v" Nguoc lai : cac anion NOs~ va SO,%di chuyén sang cd¢ dung dung dich ZnSO,.
Sy di chuyén cua cac ion nay lam cho cac dung dich mudi ludn trung hoa dién.
=  Phuong trinh ion rat gon biéu dién qua trinh oxi hoa-khir xay ra trén bé mit cac dién cuc cta pin

dién hoa:
cu* + Zn —» Cu + zZn*
Oxh Kh Kh. yéu Oxh yéu
Zr21+ cu”
Zn Cu

ChE oxi ho, yGu  ChE oxi ho, m'nh
t'o

ChE khé m'nh ChE& kho yQu
c. Nhén xét
= C6 su bién ddi ndng d6 cac ion Cu®* va Zn?* trong qué trinh hoat dong cua pin. Cu®* giam, Zn*
tang
= Ning luong cua phan tng oxi hoa — khir trong pin dién hoa da sinh ra dong dién mét chiéu.
= Nhiing yéu toanh hudng dén suat dién dong cta pin dién hoa nhu:
* Nhiét do.
* Nong do cta ion kim loai.
* ban chat cua kim loai lam dién cuc.
* Trong pin dién hoa:
* Cwe am ( anot) : xay ra qt oxi hoa
* Cuc duwong( catot) : xay ra qt khiwr
4. Céu tao ciia dién cue hidro chuan.
* Dién cyc platin.
=  Pién cyc nhing vao dd axit H" 1 M.
Cho dong khi H, ¢6 p =1 atm lién tuc di qua dd axit dé bé mat Pt hap phu khi Ho.
Trén bé mit cta dién cyuc hidro xay ra can bang oxi hoa- khir ciia cp oxi hoa - khir H/H,
Hy = 2H" + 2¢
Ngudi ta chap nhan mot cach quy woc rang thé dién cuc cua dién cuc hidro chuan bang 0,00V &

moinhi€tdd: g° = - o0,00v

2HT/H,

5. Thé dién cwc chuin cia kim loai
=  Thiét 1ap pin dién hod gém: dién cuc chuan cua kim loai & bén phai, dién cyc cua hidro chuén &
bén trai von ké— hiéu dién thé 16n nhat gitra hai dién cuc chuén: Suét dién dong cua pin
= Thé dién cuc chuin ciia kim loai cin do duoc chip nhan bang sut dién dong ctia pin tao boi
dién cuc hidro chuan va dién cuc chuén cua kim loai can do.
= Trong pin dién héa: Néu dién cuc kim logi la cwe dm — thi thé di¢n cuwe chudn ciia kim logi cé
gid tri dm, néu dién cuwe kim logi la cwe dwong — thi thé di¢n cwe chudn ciia kim loai c6 gid tri
duong
=  Xac dinh thé dién cwe chuén ciia cip Ag'/Ag :
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Cac phan ung xay ra:
— Ag 1a cuc duong (catot): Ag" + e — Ag
— Hidro 1a cyc 4m (anot) : Hy— 2H" + 2e

Phan g xay ra trong pin: 2Ag" + Hy— 2Ag + 2H"

= Day thé dién cuc chuin cua kim loai 1a day duoc sép Xép theo chiéu tang dan thé dién cuc chuin
cua kim loai.

6. Y nghia thé dién cuc chuin cia kim loai

= Trong dung mdi nudc, thé dién cuc chuan cua kim loai
E°v . m cang lon thi tinh oxi hoa cua cation M™ cang manh va tinh khtr cua kim loai M cang
yéu.Nguoc lai thé dién cuc chuan caa kim loai cang nho thi tinh oxi héa cua cation cang yéu va
tinh khtr cua kim loai cang manh.

= Hoc sinh phén tich phan &ng gitra 2 cap oxi hoa—khir : Cu**/Cu (E° = +0,34V) va Ag'/Ag (E° =
+0,80V) thay:
—jon Cu?* ¢6 tinh oxi hoa yéu hon ion Ag”.
— kim loai Cu c6 tinh khir manh hon Ag.
— Cap oxi hoa—khir Cu**/Cu c6 thé dién cuc chuin nhé hon cua cip oxi hoa —khir Ag'/Ag.

7. Két luan:

= kim loai caa cap oxi hoa—khir c6 thé dién cuc chuan nho hon c6 khir duoc cation kim loai cua cip
oxi hoa—khir c6 thé dién cuc chuan 16n hon.
( Hoic : Cation kim loai trong cap oxi hoa—khtr c6 thé dién cuc chuan I6n hon c¢6 thé oxi hoa dugc
kim loai trong cip co thé dién cuc chuan nho hon.)
Hoic theo quy tac « : Chit oxi ha manh manh hon s& oxi héa chit khir manh hon , sinh ra chat
oxi hoa yéu hon va chat khir yéu hon

2Ag" + Cu — Cu* + 2Ag
Mg + 2H" — Mg* + H,

= Kim loai trong cip oxi hoa- khtr c6 thé dién cuc chuan nho hon 0,00 V ddy duoc hidro ra khoi dd
axit HCI, H,SO4 loang. (Hoic : cation H trong cap 2H'/H, oxi héa dugc kim loai trong cap oxi
hoa — khtr c6 thé dién cuc chuan nho hon ( thé dién cuc chuan 4m)

= Suét dién dong chuin cua pin dién hoa (E%,) bang thé dién cuc chuin cua cwe dwongtrirdi thé
dién cuc chuan cia cwe dm. Suat dién dong cua pin dién hoa luén la sé dwong.

= Ta co thé xac dinh duogc thé dién cuc chuan cua cap oxi hoa—khi khi biét suat dién dong chuan
cua pin dié hoa (E%in) va thé dién cuc chuén cua cip oxi hoa—khir con lai . Thi du: véi pin (Ni-Cu)

ta co:
Eziz N E((:Ju2 rou Esm
As- HOP KIM
| - KHAI NIEM: Hop kim 1a vat liéu kim loai ¢6 chira mot s6 kim loai co ban va mét s6 kim loai hoic
phi kim khéc.
= Thidu:

Thép 1a hop kim ciia Fe véi C va mot s6 nguyén t6 khac.
Puyra 13 hop kim cta nhém véi ddng, mangan, magie, silic.
Il - TINH CHAT
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= Tinh chét caa hop kim phu thudc vao thanh phan cic don chit tham gia ciu tao mang tinh thé hop
Kim.
=  Tinh chit ho4 hoc: Tuong tu tinh chat cia cac don chat tham gia vao hop kim.
Thi du: Hop kim Cu-Zn
v Téac dung véi dung dich NaOH: Chi ¢é Zn phan (tng
Zn + 2NaOH — NayZn0; + H,1
v' Tac dung véi dung dich H,SO, dic, nong: Ca 2 déu phan tng
Cu + 2H,S0,4— CuSO4 + SO, + 2H,0
Zn + 2H,S0O4— ZnSO,4 + SO, + 2H,0
= Tinh chét vat li, tinh chat co hoc: Khéc nhiéu so véi tinh chét clia cac don chat.
Thi duy:
- Hop kim khong bi an mon: Fe-Cr-Ni (thép inoc),...
- Hop kim siéu cang: W-Co, Co-Cr-W-Fe,...
- Hop kim ¢6 nhiét d6 nong chay thip: Sn-Pb (thiéc han, t. = 210°C,...
- Hop kim nhe, ctmg va bén: Al-Si, Al-Cu-Mn-Mg.
111 - UNG DUNG
= Nhiing hop kim nhe,bén chiu duoc nhiét do cao va ap suit cao dung dé ché tao tén lira, tau vii tru,
may bay, 0 t0,...
= Nhiing hop kim c6 tinh bén hoa hoc va co hoc cao ding dé ché tao cac thiét bi trong nganh dau
mo va cong nghiép hoa chat.
= Nhiing hop kim khong gi ding dé ché tao cac dung cu y té, dung cu lam bép,...
= Hop kim cua vang v6i Ag, Cu (vang tay) dep va cing dung dé ché tao do trang sirc va trude day &
mot s6 nude con dung dé dac tién.

As- SU AN MON KIM LOAI
| — KHAI NIEM: Sy dn mon kim loai 13 sy pha huy kim loai hoic hop kim do tac dung cua cac chat
trong moi trudng xung quanh.
* H¢é qua: Kim loai bi oxi hoa thanh ion duong
M — M™ +ne
Il - CAC DANG AN MON
1. An mon ho4 hoc:
= Thidu:
- Thanh sat trong nha méay san xuét khi Cl,
0 0 L
2Fe + 3Ch — 2FeCl;
- Cac thiét bi caa 10 d6t, cac chi tiét caa dong co ddt trong
0 0 0 483 2
3Fe + 20, — Fes0y
] +1 II: +B/5 o
3Fe + 2H,0 — Fe;0,+ H,
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— An mon hod hoc la qud trinh oxi hod — khir, trong dé cdc electron ciia kim logi dwoc  chuyén
truec tiép dén cdc chat trong moi truong.
2. An mon dién hoa
a. Khdi ni¢gm
=  Hién tuong:
- Kim dién ké quay = chting t6 c6 dong dién chay qua.
- Thanh Zn bi mon dan.
- Bot khi Hj thoat ra cad thanh Cu.
» Giai thich:
- Bién cuc am (anot); Zn bi an mon theo phan ng:
Zn — Zn”" + 2e
lon Zn?** di vao dung dich, cac electron theo day dan sang dién cuc Cu.
- Pién cuc duong (catot): ion H" cua dung dich H,SO,4 nhan electron bién thanh nguyén tir H
rdi thanh phan ti H, thoat ra.
2H" +2e¢ — Hy?
— An mon dién hoa 1a qua trinh oxi hoa — khtr, trong d6 kim loai bi an mon do tac dung ciia
dung dich chét dién i va tao nén dong electron chuyén doi tir cue am dén cuc duong.
b. An mon dién hod hoc hop Kim st trong khéng khi dm
= Thi du: Su dn mon gang trong khong khi am.
- Trong khong khi am, trén bé mit cia gang ludn c6 mot 16p nuée rit mong da hoa tan O,
va khi CO,, tao thanh dung dich chat dién li.
- Gang c6 thanh phan chinh 14 Fe va C cung tiép xtic voi dung dich d6 tao nén vo s cac pin
nhé ma sét 1a anot va cacbon 1a catot.
Tai anot: Fe — Fe?* + 2e
Céc electron duoc giai phong chuyén dich dén catot.
Tai catot: O, + 2H,0 +4e — 40H
lon Fe?* tan vao dung dich chit dién li c¢6 hoa tan khi O, Tai ddy, ion Fe?* tiép tuc bi oxi hoa,
dudi tac dung cta ion OH™ tao ra gi it ¢ thanh phan chu yéu 1 Fe,03.nH-0.
c. Diéu kién xdy ra sw dm mon dién hod hoc
= Céc dién cuc phai khac nhau vé ban chat.
Cap KL — KL; KL — PK; KL — Hop chét hoa hoc
= Céc dién cuc phai tiép xuc truc tiép hodc gian tiép qu day dan.
= Céc dién cuc cung tiép xtc véi mot dung dich chat dién li.
I11 - CHONG AN MON KIM LOAI
1. Phuong phap bao vé bé mit
= Dung nhitng chat bén viing véi méi truong dé phit mat ngoai nhitng do vat bang kim loai nhu boi
dau ma, son, ma, trang men,. ..
Thi du: Sét tay la sat duogc trang thiéc, ton 1a st dugc trang kém. Céc dd vat 1am b?mg sat dugc ma
niken hay crom.
2. Phuwong phap dién hoa
= NG&i kim loai can bao vé voi mot kim loai hoat dong hon dé tao thanh pin dién hoa va kim loai
hoat dong hon s& bi an mon, kim loai kia dugc bao vé.

90
Céng Phd Ly Thuyét Héa Hoc Megabook



))) Mega bOOk Chuyén Gia Sach Luyén Thi

Thi du: Bao vé vo tau bién lam béng thép bﬁng cach gén vao mat ngoai ctia vo tau (ph'?ln chim
dudi nude) nhitng khéi Zn, két qua la Zn bi nudc bién dn mon thay cho thép.
A;- PIEU CHE KIM LOAI
| - NGUYEN TAC PIEU CHE KIM LOAL
= Khir ion kim loai thanh nguyén tir.
M™ + ne - M
Il - PHUONG PHAP
1. Phwong phap nhiét luyén
Nguyén tac: Khir ion kim loai trong hop chit & nhiét do cao bang cac chat khir nhu C, CO, H,
hoac cac kim loai hoat dong.

Pham vi dp dung: San xuit cac kim loai c6 tinh khtr trung binh (Zn, FE, Sn, Pb,...) trong cong
nghiép.
Thi du:

0

t
PbO+H , — Pb + H,0

0

t
Fe ;0, +4CO — 3Fe + 4CO,

0

Fe ,0;+2Al —= 2Fe + AL,0,

2. Phuong phap thuy luyén

= Nguyén tac: Dung nhitng dung dich thich hop nhu: H,SO,4, NaOH, NaCN,... déhoa tan kim loai
hodc cac hop chat cia kim loai va tach ra khoi phan khong tan c6 & trong quing. Sau d6 khu
nhiing ion kim loai nay trong dung dich bang nhiing kim loai c6 tinh khir manh nhu Fe, Zn, ...
Thi du: Fe + CuSO4— FeSO4 + Cu]

Fe + Cu**—>Fe*" + Cu|

Pham vi dp dung: Thudng st dung dé diéu ché cac kim loai ¢ tinh khir yéu.
3. Phwong phap dién phan
a. Dién phan hop chit néng chay

Nguyén tic: Khir cac ion kim loai bang dong dién bang cach dién phan néng chay hop chét cua
kim loai.

Pham vi dp dung: Diéu ché cac kim loai hoat dong hoa hoc manh nhu K, Na, Ca, Mg, Al.

Thi dy 1: Pién phan Al,O3 nong chay dé diéu ché All.

K() A1,0, > A (+)
A]3+ C)Z
3+ 2-
Al + 3e—= Al 207 —= 0O, + 4e

dpnc
2A1 ,0;— 4A1+ 30,°

Thi du 2: Dién phan MgCl, néng chay dé diéu ché Mg.

K@ MgCl - A (+)
Mg > cl’
Mg®t 4 2e —Mg 2C1 — Clye + 2e

dpnc
MgCl , — Mg + Cly»
b. Dién phdn dung dich
= Nguyén tic: Dién phan dung dich mudi caa kim loai.
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= Pham vi dp dung: Diéu ché cac kim loai c6 d6 hoat dong hoa hoc trung binh hoic yéu.
Thi dy: Dién phan dung dich CuCl, dé diéu ché kim loai Cu.
K(-) =——CuCl ,—> A (+)
Cu’*.H,0 (H ,0) Cl".H ,0

2+

Cu™ +2e —Cu 2C1 — Cl,* + 2e

dpdd
CuCl , —> Cu + Cl,*
c. Tinh lwong chdt thu dwec & cdc dign cuc

Alt

» Duya vao cong thic Faraddy: m = , trong do:

nF
m: Khéi luong chét thu duoc & dién cuc (g).
A: Khbi lugng mol nguyén tir ciia chat thu dugc ¢ dién cuc.
n: S6 electron ma nguyén tir hodc ion da cho hoac nhan.
I: Cuong do dong dién (ampe)
t: Thoi gian dién phan (gidy)
F: Hang s6 Faraday (F = 96.500).
~ 7z 7 X
B. CAC DANG BAI TAP PIEN HINH CO HUONG DAN

Dang 1: Kim loai tac dung vé&i phi kim.
¥ Mot s6 van dé can lwu y trong bai toan kim loai tic dung véi S.

» Khi cho kim loai tidc dung vi S, ta c6 dang tong quat nhu sau:
M+ S —"> crR (Mhobatri?2)

(MS

* Bai toan thwong 1a phan tng khéng hoan toan nén chit ran thu dwoc bao gobm J M

s
o . [H.S
* Chatran thu duwoc khi cho tac dung v&i dung dich axit lodng dw thi khi thu dwoc bao gom
[H,

v Phwong phap giai:
- Str dung dinh luat bao toan electron
- Str dung dinh luat bao toan khoi lwgng...
Cau 1: Hon hop X (gdm m1 gam bot Fe va mz gam bot S tron déu) dem nung & nhiét dd cao khong cé

mit oxi thu dwgc hdn hop Y. Hoa tan Y bang dung dich HCl du thu dwoc 0,8 gam chit rdn A, dung
dich B va khi D (c6 ti khéi so véi Hz bang 9). Dan khi D 16i tir tir qua dung dich CuCl2 du thay tao

thanh 9,6 gam két tia. Tinh m1 va m»

Hwéng dan:

Ta c6 cac phwong trinh héa hoc
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Fe+S ——— FeS Fe (dw) + 2HCl — —> FeClz + H>
Mol 0,1 <-------------- OF-- -
\\‘
FeS + 2HCl —— FeClz + H2S Jorat
Mol 0,1 <—-=-=-o-ooo- 04--

Mol 01 <------- 0,1-
H,S (M, =34) N /18—2 o
dly =9 5> M_=9.2=18 > M, =18 =—==
H, P N\ 16 1

Tir cac phwong trinh héahoctacén,,  =0,1™" - n,, =0,1""

Nre(dy) = 0,1 M0l nges = 0,1m0l — nge = ng = 0,1mol
M1 = Mfe = MFe(dy) + Mrepw) = 0,1.56 + 0,1.56 = 11,2 (gam)
mz = ms = Ms(pe) + Msdw) = 0,1.32 + 0,8 = 4,0 (gam)

Cau 2: Cho 7,6 gam hdn hop X gébm Mg va Ca phan tng vira du voi 4,48 lit (dktc) hon hop khi Y gom
Cl, va O, thu dugc 19,85 gam chit rén Z chi gém cac mudi clorua va céc oxit kim loai. Khbi lugng cua
Mg trong 7,6 gam X la

A. 2,4 gam. B. 1,8 gam. C. 4,6 gam. D. 3,6 gam.
. ) Huéng dan
* Goix,ylan luot 1a s6 mol cua Cl, va Oz lan lugt lax vay

. 4,48
» Theobairatacox+y=——=0,2(mol) (1)
22,4

=  Theo dinh luat bao toan khéi luong ta co : 71.x + 32.y = 19,85-7,6=12,25 (2)
Giai hé (1)(2) ta dugc x = 0,15 (mol) ; y = 0,05 (mol)
= Goiava b lan luot 1 s mol cia Mg va Ca. Khi d6 ta c6 24.a +40.b =7,6 (3)

* Quad trinh nhuong nhéan electron nhu sau :
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Nhuwong electron: Nhan eletron
Mg-—>Mg?+2e Cl, + 2e—2Cl
a— 2a 0,15—> 0,3

Ca— Ca’’ +2e O, + 4e-20°
b — 2b 0,05 0,2

Baéo toan electron ta dugc: 2a +2b = 0,5 (4)
Giai hé (3);(4) ta dugc a= 0,15 (mol); b= 0,1 (mol)
=>m, = 24.0,15=3,6 (gam)

Pap an A

Dang 2: Kim loai tac dung v&i dung dich axit.
v Mot s6 van dé can chu y khi giai cac bai toan kim loai tac dung véi dung dich axit.
4+ V@i dung dich HCI ; H2SO4 loang.
» Kim loai tdc dung véi dung dich HCl ; H2SO4 lodng la nhitrng kim loai dirng
trwée H trong day hoat dong hda hoc. Sdn pham thu dwoc gom mudi va khi H
* Mot so kim loai tan dwoc trong nwée khi tic dung véi dung dich axit HCI;
H2S04 lodng thi ching phan rng véi axit trwée, néu kim loai con dw sé phan
ng v&i nwéce trong dung dich tao ra dung dich bazo.
* Dang bai todn nay thwong tinh khéi lwong mu6i thu dwgc sau phan éng.
T Myusi clorua™ Mkim loai*t 71. Ny,
T Mpnusi sunfat=Mkim loait 96. ny,
+ Véi dung dich HNOs.
» HNOs la axit cé tinh oxi héa manh gan nhw & moi néng do
* Oxi h6a hdu hét cac kim loai dé€ dwa kim loai 1én mic oxi héa cao nhat ( trir Au
va Pt)
» Téng quat:
(NO,

|NO

= M +HNO, > M(NO,) +4{N,O +H.O
|
’ 2

[NH,NO,

2

(Al; Fe; Cr khong phan &rng véi HNO3 dac ngudi )
Déi véi bai toan kim loai + HNO; thi:

n, = ne+ = nNOS(KL) =1.nNOZ + 3.nNO +8.nNZO +1O.nNZ +8.n NH NO,

Muéi = M, + m +m
muot KL NO; (KL) NH,NO,

n 2n 2+4”No+10”Nzo+12”N2+10”

HNO, (pu) NO NH,NO,
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Tt cac cong thuc trén, néu cho n — 1 dix kién s& tinh dugc dit kién thi n, do
d6 ding dé dy doan san pham va tinh toan
= Nhiing bai toan vé HNOj3 di cho s6 mol kim loai, va khéi luong mudi thi chic chin
c¢6 NH4NO3; hodc cho HNO3 va cac khi thi cling c6 NH4NOs3; hodc cho s6 mol kim
loai va khi thi cling c6 NH4NO3
= Bai toan hon hop kim loai ( Cu ; Fe ) tac dung v6i HNO3
Néu HNOjs du thi dung dich thu duge ¢6 Fe** ; Cu®*
Néu Fe du thi Cu chua phan tng va dung dich thu duoc 1 Fe?*
Giai thich : Fe + 2Fe®" — 3Fe™
Néu Cu du thi dung dich thu dugc ¢6 : Fe** ; Cu®*

Giai thich: Cu + 2Fe* — cu® +2Fe”

+ Vi dung dich H2SO4 ddc nong

» H,S0O4 dédc nong co tinh oxi héa manh
so, T
s +H.,0

2

[

, |
Vidu: M + H,S0,, — M (SO,), + 4|
(.S

Trong d6 n 14 s6 oxi héa cao nhat cta kim loai M
& Al ; Fe ; Cr khong phan g v6i dung dich H,SO,4 dac ngudi
% Véi phan tng trén can cha y :
1
Mupwéi =M  +m_, ;n_, =;.n

ki so; so?

1
= —.Nn
2 e(+)

e(-)
= Pé lam tot dang bai tap nay can phai van dung dinh luét bao toan electron ; dinh lut

bao toan dién tich , khéi luong
Cau 1 : Hoa tan hoan toan 33,1g hon hop Mg, Fe, Zn vao trong dung dich H,SO, lodng du théy co 13,44
lit khi thoat ra (& dktc) va dung dich X. C6 can dung dich X thu dugc m gam mubi khan. Gia tri cia m 1a:

A. 78,79 B. 75,59 C. 74,69 D. 90,79
Huéng din
» Cackim loai ding trueére H trong day hoat dong hoa hoc.
» Phuwong trinh phan &ng tong quat: 2mM + nH,SO, - M ,(SO,), + nH, T

X \ 1
* Khoi lwvong muoi thu duwocla: m_ =m, + 96.n, =331+ 96.
: 22,4

=90,7

PapanD

Cau 2 : Hoa tan hoan toan 9,24 gam Mg vao dung dich HNOj3 du, sau khi cac phan ing xay ra hoan toan thu
dugc dung dich Y va hdn hop 2 khi gdm 0,025 mol N,O va 0,15 mol NO. Vay s6 mol HNO; da bi khir ¢
trén va khéi lugng mubi trong dung dich Y 1a

A. 0,215 mol va 58,18 gam. B. 0,65 mol va 58,18 gam.
C. 0,65 mol va 56,98 gam. D. 0,265 mol va 56,98 gam.
Huwéng dan :
= Ny =222=0,385 mol
97 24

_2.0,385-8.0,025-3.0,15
NH,NO, 8

=0,015 mol

= Ap dung bao toan electron = n
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Mo, bikhir = 2NN,0 +Nno Mo, = 2.0,025 + 0,15 + 0,015 = 0,215 mol
= Mpuéi= M + m vo: Mo, T 9,24+0,385.2.62 + 80.0,015=58,18 ¢
Pap an A

Cau 3: Pun néng m gam hdn hop Cu va Fe c¢6 ti 1¢ khdi lugng twong tng 3 : 7 véi mot lugng dung dich
HNOs. Khi cac phan tng két thuc, thu duoc 0,8m gam chit rin, dung dich X va 3,36 lit hon hop khi
(dktc) gdm NO va N,O (khong c6 san pham khir khac cia N*° ). Biét lwong HNO; di phan ung 1a 56,7
gam. Gia tri cua m la
A. 98 gam B. 133 gam C.112 gam D. 105 gam
Bai giai :

v Cachl:

*  Sau phan &ng con 0,8m g chit ran = C6 0,2m g chit ran phan (ng.

* Ma mre= 0,7m g = Sau phan rng con duw Fe va Cu chwa phan &ng.

, 64n 3 n
» COmeu: Mpe=—% =2 =% =375
56nge 7 Nre

o ~ s 0,2m 2x

* Patso mol Fe la x = ncu= 0,375x mol, nre pu = oom X=7
o 56,7
" n,. (Phanng) =netaodsi+ nno+2n, = = = 0,9 mol
3 2

= 3nno+8n +nno+2n = 0,9 mol

3,36
nno + Mo =224 0,15 mol

= nno= 0,1 mol, n, , = 0,05 mol
= 2.§x —3.0,1 +8.0,05 = 0,7 mol = x = 1,225 mol
= m = 56x + 64.0,375x =98 g

PapanA
v Cich2:
= Tachd:nno+ Nyo = 2'73’2 = 0,15 mol va Mo, (phan &ng)=4.nno + 10. Nyo =0,9

* Giai hé tinh dwoc nno= 0,1 mol, n , =0,05 mol

= Ap dung dinh luat bao toan electron
Do kim loai con dw nén Fe chi dwa Ién mirc Fe+2
0,2m

56

.2=0,1.3+ 0,05.8= m =98(gam)

Dap an A ) N . .

Cau 4 : Hoa tan hét 29,6 gam hon hop X gom Fe, Mg, Cu theo ti 1¢ mol 1:2:3 bang H,SO,4 dac ngudi duoc
dd Y va 3,36 lit SO, (dktc). Co can dd Y duoc khdi lugng mudi khan la:

A. 38,4 gam B. 21,2 gam C. 43,4 gam D. 36,5 gam
Huwéng Din:

= Goixla s6 mol Fe trong hén hop X, - Nmg = 2X, Ncy=3X.
— 56X+24.2X+64.3x=29,6 = x= 0,1 mol
— Nre = 0,1 mol, nyg=0,2 n]ol, Ncy,=0,3 mol

* Do H,SO4 dac ngudi, nén sat khong phan tmg

SO+ 2e NI
03 « 2%
22 .4
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= Theo biéu thitc: M = Moy + Mg+ m_. = My + Mg + 96. 2 e(trao ddi)
SO ; 2
= 64.0,3+24.0,2 +96. L 0,3 = 38,4 gam.
2
PapanA
Dang 3: Kim loai tic dung véi dung dich mudi.

v 3.1: Kim loai tic dung véi dung dich 1 mudi.
Dang bai tip nay thuong cho dudi dang nhiing mot 14 kim loai vao mot dung dich mubi,sau phan
g 13y 14 kim loai ra khoi dung dich roi can lai thdy khéi lugng 14 kim loai thay doi.

Phuong trinh: [Kim login + mudi 2> Mudi méi + Kim loai mGipsn.
+ Néu dé bai cho khoi lugng 14 kim loai tang hay gidm 1a m thi 4p dung nhu sau:
Khoi luong 14 kim loai tang 1€n so v&i trude khi nhing ta co:

i Mkim loai bam vao ~ Mkimloaitanra = mténg‘
Khoi luong 14 kim loai gidm so véi trude khi nhiing ta c6:
i . i ‘mkim loai tan ra = Mkim loai bam vao = mgié/ml
+ Néu dé bai cho khoi luong 14 kim loai tdng hay gidm 1a x% thi ta 4p dung nhu sau:
Khoi luong 14 kim loai tdng 1€n x% so vai trudce khi nhung ta co:

X
M kim 1oai bam vao = Mkimleaitanra = Mpa. —00
1

Khoi lvong 14 kim loai gidm xudng x% so véi trude khi nhing ta co:

X
Mkim loai tan ra = Mkim loai bam vae = Mpa- R

V&i mpg 13 khoi lugng ban dau cta thanh kim loai hodc dé s& cho sin khéi luong kim loai ban

dau.

Can phai nhé diy dién hoa cta kim loai dé biét dugc chiéu hudéng phan tng va xac dinh san pham

tao thanh
Cau 1: Nhung mot thanh graphit dugc pha mét 16p kim loai hoa tri (IT) vao dung dich CuSOy4 du. Sau
phan ng khéi lugng cua thanh graphit giam di 0,24 gam. Ciing thanh graphit nay néu duoc nhing vao
dung dich AgNOj3 thi khi phan ing xong thay khdi lugng thanh graphit ting 1én 0,52 gam. Kim loai hoa
tri (IT) 1a kim loai nao sau day?

A. Phb. B. Cd. C. Al D. Sn.

Huéng din

= Ap dung ting giam khéi lugng cé:

+ Ny = Mthanh graphit giam — 0,24
M—64 M—64

+ Ny = Mthanh graphit ting — 0,52
108.2—M 216—M

024 _ 052
M-64 216-M

= M =112 = Kim loai la Cd.
Pap an B

Cau 2: Ngam mot 14 Zn trong dung dich ¢6 hoa tan 4,16gam CdSO,. Phan tmg xong khdi lugng 1a Zn
tang 2,35% so voi ban dau. Khdi lwong 14 Zn trude khi phan tmg 1a
A. 1,30gam. B. 40,00gam. C. 3,25gam. D. 54,99gam.
Huéng din
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Goi Mg 1a khéi lvgng 14 Zn ban dau

= S8 mol CdSO, n=— _ 416 _ 0,02 mol
M 208
= Phuwong trinh hda hoc: Zntan + CdSO4 —— ZnSO4 + Cdbam
Mol: 0,02 < 0,02 > 0,02
= Theo dé bai ta cé: Mea - Mzn = Mg 2
dam tan 100
2,35
112.0,02 - 65.0,02 = mpg.—— = mpg =40 gam
100
= ChonB
Cau 3: Cho 4,8 gam Mg vao dung dich chtra 0,2 mol FeCls, sau khi cidc phan ing xay ra hoan toan thu

duoc dung dich X, c6 can dung dich X dugc m gam mubi khan. Gia tri cia m la

A. 34,9. B. 25,4. C.31,7. D. 444,
Huéng din

Phuong trinh héa hoc: Mg + 2FeCl; > 2FeCl, + MgCl, (1)
Mol: 0,1< 0,2 >0,2 >0,1

Sau phan tng: Mgy, =0,2-0,1=0,1 mol
Trong dung dich c6 chira ion Fe®* nén Mgg, s& ti€p tuc khir Fe®* thanh Fe
FeCl, + Mggq, > MgCl,+ Fe (2)

Mol: 0,1<----------- 0,1---->0,1

Dung dich X gébm: FeCl; con 1ai: 0,1 mol, MgCl,: 0,2 mol
Khoi lwgng mudi trong dung dich X: 0,1.127 + 0,2.95 = 31,7 gam

— ChonC

v

3.2: Mot Kim loai tac dung véi dung dich hon hop mudi.

Can luu ¥ dén thir tu cac phan Gmg: Ton kim loai trong cac dung dich mudi 1an lugt bi khir theo thi
tu gidm dan tinh oxi hoa. Nghia 1a kim loai s€ tac dung v6i ion kim loai c6 tinh oxi héa manh
trudce.
@ Vi du: Cho Mg (z mol) phan ting véi dung dich chira dong thoi FeSO4 a mol va CuSO4 b mol
thi ion Cu®* s& bi khir trudc va bai toan dang nay thuong gidi theo 3 truong hop:
Mg + CuSO4 — MgSO4 + Cu (1)
Mg + FeSO, — MgSO, + Fe (2)
+« TH 1: Chi xay ra ptr(1). Nghia la pir(1) xay ra vira du lic ¢ dung dich sau phan Gmg gém:
MgSO4, FeSO,4 chua phan tmg va chét ran chi c6 Cu.
+ TH 2: : Xay ra ca 2 pur (1) va (2) vira du. Nghia la dung dich thu dugc chi co MgSO4 va
chat ran gom Cu va Fe.
&£ TH 3: Pa(1) xay ra hét va pir(2) xay ra mot phan, lac nay lai c6 2 kha ning xay ra
- Sau phan ung (2) FeSO, du:
S6 mol FeSO, du 1a (a-x) mol voixla s6 mol FeSOy4 tham gia phan ng (2).
Luc d6 dung dich sau phan ting gdm: MgSOs, FeSO4q, va chit rin gdm Cu va Fe.
- Sau phéan tng (2) Mg du:
S6 mol Mg du 12 z — (a+b) v6i (a+b) 14 s6 mol Mg phéan tmg véi 2 mubi.
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Luc d6 dung dich sau phan Gmg gdm: MgSOy va chit rin gom Cu, Fe va Mg du.
Bai toan dang nay thuong chi xay ra truong hop 3, dé giai duoc ta can cha ¥ qui tic sip
xép cua diy dién hoa, cip chit ndo xay ra trudc va chu y cach dat 5O mol vao phuong trinh
cho phui hop. Phai x4c dinh dugc dung dich va chét rin sau phan ing gdm nhing chat nao
v6i s6 mol bao nhiéu.

Ciu 1: Cho 2,24 gam bot sit vao 200 ml dung dich chtra hdn hop gdm AgNO; 0,1M va Cu(NOs), 0,5M.

Sau khi céc phan tng xay ra hoan toan, thu duoc dung dich X va m gam chét ran Y. Gi4 tri cia m 13

A. 2,80. B. 2,16. C. 4,08. D. 0,64

Huéng din

= Nhén xét: Trong hon hop dung dich gdm ion Ag’ va ion Cu?*, ma ion Ag c6 tinh oxi hoa manh
hon nén phéan mg trude, khi Ag” hét ma s mol Fe van con th1 xay ra tiép phan tmg véi Cu?".

* S& mol AgNO; = nag* = 0,02 mol; S6 mol Cu(NO3), = ncU =0,1 mol;
= S8 mol Fe = 0,04 mol
=  Phuongtrinh: Fe + 2AgNOs; > Fe(NOs), + 2Ag (1)

Mol 0,01 <----0,02 >0,02

= Sau phan &rng Fe con 0,04 — 0,01 = 0,03 mol, phan rng tiép vdi Cu(NOs),
Fe + Cu(NOs), = Fe(NOs3), + Cu (2)

Mol 0,03----- >0,03 >0,03

*  Khéilwgng ran = Mag + Mc, = 0,02.108 + 0,03.64 = 4,08 gam
= ChonC

v 3.3.hon hop kim loai tac dung véi dung dich hén hop mudi.
D6i voi dang bai tap nay cé rat nhiéu truong hop co thé xay ra, va do biét s mol nén ta ap dung
dinh luit bao toan electron dé giai.

* Vi du: Cho hdn hop Mg va Zn tac dung v6i dung dich chira Cu(NO3); va AgNOs. Néu sau
phan ung thu duoc hén hop 3 kim loai thi 3 kim loai nay chi co thé 1a: Cu, Ag, Zn (con
nguyén hoidc du). Do Zn con nén AgNO3 va Cu(NO3), déu di phan tng hét.

*  Goi a, b 1an luot 1a s6 mol Mg, Zn ban dau

¢ 12 6 mol Zn con du.
X, y 1a s6 mol AgNOs, Cu(NOs), di dung
* Taco cac qua trinh cho va nhan electron nhu sau

Qua trinh cho electron

Mg = Mg® + 2e

(b-¢)------------ > 2(b-c)

z n electron Ch0=23+2(b—C)

Qua trinh nhan electron

Ag" + le > Ag

xn nhan= X+2Y

electron

Ap dung dinh luit bio toan electron ta ¢6: 2a +2(b-C) = X + 2y

Céng Phd Ly Thuyét Héa Hoc Megabook
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Cau 1: Dung dich X c6 chira AgNO, va Cu(NO,), ¢ cing nong do. Thém mot luong hdn
hop gém 0,03 mol Al va 0,05 mol Fe vao 100 ml dung dich X cho téi khi phan tng két thic thu
duoc chat ran Y gom 3 kim loai. Cho Y vao HCI du giai phong 0,07 gam khi. Nong d¢6 mol/lit cua hai
mudi la
A. 0,30. B. 0,40. C. 0,63. D. 0,42.
Huéng din

= Nhin xét: vi chit rin Y tac dung voi HCI du tao khi H, suy ra phai ¢6 Al hoic Fe du.
Al + 3AgNO; > AI(NO3); + 3Ag (1)
Sau phan tng (1) Al du phan tGng tiép vi Cu(NOs), tao ra Cu (2)
Sau phan ung (2) néu Al du sé c6 4 kim loai: Aly,, Fe con nguyén, Ag tao ra, Cu tao ra.
Néu phan tmg (2) vira du chi c¢6 2 kim loai sau phan tmg 1a Ag tao ra, Cu tao ra.

= Nhu vay dé c6 dugc 3 kim loai sau phan ung thi thuc hién xong phan tng (2) Al hét va
tiép theo phan tng c6 thé dimg lai dé Fe con nguyén (2 kim loai tao ra 1a Cu va Ag) hoic
Fe c6 thé tham gia tiép cac phan tng v6i Ag* va Cu?* rdi du.
Khi ran Y tac dung voi HCI chi ¢6 Fe phan ting:

Feqw + 2HCI = FeCl, + H,

Mol 0,035<--------m-mmmmmmmmo e 0,035
Luong Fe tham gia phan tmg voi mubi la: 0,05 — 0,035 = 0,015 mol

Goi x (M) 12 ndong 6 mol/l ctia 2 dung dich mubi AgNO; va Cu(NO;),

Ta c6 2 qua trinh cho va nhan electron nhu sau:

Qua trinh cho electron Qua trinh nhan electron
Al > AP + 3e Ag" + le > Ag
Mol: 0,03---------- >0,09 Mol : 0,1---->0,1x
Fe > Fe™ + 2e Cu™ + 2e > Cu
Mol: 0,015-------- > 0,03 Mol : 0,1---->0,2x
> Nperen cho= 0,09 + 0,03 =0,12 mol ¥ N nhan= 0,3X Mol

Ap dung dinh luit bao toan electron ta ¢é: 0,12 = 0,3x — x = 0,4 mol
= Chon B.
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Chwong 6: Kim loai kiém - Kim loai kiém tho - Nhém

A. LY THUYET
A1. KIM LOAI KIEM

| - Vi tri va clu tao:
1.Vi tri ciia kim loai kiém trong bang tuin hoan.

» Cic kim loai kiém thudc nhom IA, gém 6 nguyén td hoa hoc: Liti(Li), Kali(K), Natri(Na),
Rubidi(Rb), Xesi(Cs), Franxi(Fr). Franxi 14 nguyén t6 phong xa tu nhién. S¢ di dugc goi 1a kim
loai kiém vi hidroxit ctia chung 1a chat kiém manh.

2.CAu tao va tinh chét cia kim loai kiém.

= Chu hinh electron chung;: ns'

= Ning luong ion hoa: Cac nguyén tir kim loai kiém c6 ning lugng ion héa I nho nhét so véi cac
kim lgai khac cung chu ki.

= Ning lugng ion hoa I, 16n hon ning luong ion hoa Iy nhiéu 1an (6 dén 14 1an ), nang lygng ion hoa
l; giam dan tir Li dén Cs.

= Lién két kim loai trong kim loai kiém I lién két yéu.

= Cau tao mang tinh thé: Lap Phuong Tam Khdi. (Réng - nhe + mém).

Il - Tinh chét vat li

= Céc kim loai kiém c6 cdu tao mang tinh thé 1ap phuong tam khdi 1 kiéu mang kém dic khit, c6
mau tr:fmg bac va ¢6 anh kim rat manh, bién mat nhanh chong khi kim loai tiép xtc voi khong khi.
(Bao quan trong du hoa).

1. Nhiét d9 noéng chay va nhiét d séi: Nhiét d6 nong chay va nhiét 6 soi ctia kim loai kiém thdp hon
nhiéu so voi cac kim loai khac, giam déan tir Li dén Cs do lién két kim loai trong mang tinh thé kim loai
kiém kém bén viing, yéu dan khi kich thudc nguyén tir ting 1én.
2. Khoi hrong riéng: Khi luong riéng cua kim loai kiém ciing nhé hon so véi cac kim loai khac do
nguyén tir ciia cac kim loai kiém c6 ban kinh 16n va do cdu tao mang tinh thé cia ching kém dic khit.
3. Tinh cirng: Cac kim loai kiém déu mém, c6 thé cit ching bang dao do lién két kim loai trong mang
tinh thé yéu.
4. P9 din dién: Cac kim loai kiém c6 d6 dan dién cao nhung kém hon nhiéu so véi bac do khdi luong
riég twong doi bé 1am giam sd hat mang dién tich.
5. P tan: Tt ca cac kim loai kiém c6 thé hoa tan 1an nhau va déu dé tan trong thity ngén tao nén hdn
héng. Ngoai ra chiing con tan duoc trong amoniac 16ng va do tan cua ching kha cao.
v LUUY: Cac kim loai ty do ciing nhu hop chit d& bay hoi ctia ching khi dugc dua vao ngon lta
khong mau lam ngon lra tré nén c6 mau dac trung:
*Li cho mau do tia *Na mau vang *K mau tim
Rb mau tim hong *Cs mau xanh lam.
I11. Tinh chét héa hoc
= Tinh khir manh hay dé bi oxi hoa.
M — 1e — M" ( qua trinh oxi hoa kim loai )
1. Tac dung v6i phi kim

= O nhiét do thuong : tao oxit c6 cong thirc M0 (Li, Na) hay tao M0, (K, Rb, Cs, Fr).

= O nhiét do cao : tao M0, (Na) hay MO; (K, Rb, Cs, Fr) ( trir truong hop Li tao LiO).

* Phdan img manh li¢t vi halogen (X2)dé tao mudi halogenuA.

2M + X, —2 s 2MX
*  Phan rng véi hidro tao kim loai hidruA.

2M + H2 —L> 2MH
Thi du: 2Na+ 0,—%5 NaOy(r)
2Na+ H, —“> 2NaH
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2. Tac dung véi nwéce va dung dich axit ¢ diéu Kién thuong: (giy n6 6* > L)
* Do hoat dong héa hga manh nén céc kim loai ki€ém phan rng manh 1iét véi nude va cac dung dich
axit.
Tong quat: 2M  + 2H"  —  2M" + H, 1
2M + 2 H,O — 2MOH (dd) T H, 1
3. Tac dung véi cation kim loai

= Vi oxit kim loai.: 2Na+ CuO —"— Na,0 + Cu
= Vi cation kim loai ctia mudi tan trong nuéc thi kim loai kiém tac dung vo1 nudce trude ma khong
tuan theo quy luat binh thuong la kim loai hoat dong manh de‘iy kim loai hoat dong yéu ra khoi
mudi cta ching.
Thi du: Khi cho Na tac dung v6i dd mudi CuSOy, .
2 Na +2H,0 —2NaOH +H>1
2 NaOH+ CuSO4—Na,S0, +CU(OH)2l
4. Tac dung véi cac kim loai khac :Mot s6 kim loai kiém tao thanh hop kim rén véi cac kim loai khac,
natri tao hop kim ran véi thily ngan — hdn hdng natri (Na-Hg).
5. Tac dung v6i NH;
= Khi dunnéng trong khi amoniac, cac kim loai kiém dé tao thanh amidua:
Thi du: 2Na + 2NH; —  2NaNH; + Hat
— Ung dung va diéu ché
1. Ung dung cia kim loai kiém
=  Kim loai kiém c6 nhiéu tng dung quan trong :
Ché tao hop kim c6 nhiét d6 nong chay thap dung trong thiét bi bao chay,...
Cac kim loai Na va K dung lam chat trao d6i nhiét trong 1 vai loai 10 phan tng hat nhan.
Kim loai xesi dung ché tao té bao quang dién.
Diéu ché 1 sé kim loai hiém bang phuwong phap nhiét luyén.
Dung nhiéu trong tong hop hitu co.
2. Piéu ché kim loai kiém:
= Trong tu nhién kim loai kiém chi ton tai & dang hop chat.
= Phuong phap thuong ding dé diéu ché kim loai kiém 1a dién phan néng chay mudi halogenua
hoic hidroxit ciia kim loai kiém trong diéu kién khong c¢6 khong khi.
v Thidu:
Na dugc diéu ché bang cach dién phan nong chay hdn hop NaCl véi 25% NaF va 12% KCl &
nhi¢t do cao, cuc duong than chi va cyc am lam béng Fe.
2NaCl —2re ., 2Na + Cl,
Li dugc diéu ché bang cach dién phan hdn hop LiCl va KCI
Rb va Cs duoc diéu ché bang cach dung kim loai Ca khtr cac clorua & nhiét do cao va trong chan
khong:

YVVYYVY

2RbCI +Ca —™* CaCl, + 2Rb
CaC, + 2CsCl —™™t, 2C+CaCl,+ 2Cs
A.. HOP CHAT CUA KIM LOAI KIEM
LNATRI HIDROXIT(NaOH).

1.Tinh chét
a) Tinh chat vat li:

= Chét rdn mau trang, hiit am manh, nhiét d6 nong chay tuong dbi thap 328°C.
= Tan tét trong nudc va ruogu, qué trinh tan téa nhiéu nhiét.

b) Tinh chét hoa hoc:
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* La bazo manh( hay con goi la kiém hay chét an da), lam d6i mau chat chi thi: 1am quy tim hoa
xanh, phenolphtalein hoa hong.
= Phan li hoan toan trong nudc: NaOHgg — Na"+OH
= NaOH c6 ddy du tinh chat ciia mot hidroxit.
* Voi axit : H"+ OH — H,0
* Voi oxit axit :
CO; + NaOH — NaHCO3
CO, +2NaOH — Na,CO3 + H,O
NaOH + SiO; — Na,SiO; (*)
v Luuy:
= Phan ung (*) la phan ng 3n mon thuy tinh (NaOH & nhiét d6 néng chay) vi thé khi ndu chay
NaOH, ngudi ta ding cac dung cu bang sat, niken hay baC.
= Khi tic dung véi axit va oxit axit trung binh, yéu thi tity theo ti 16 mol cac chit tham gia ma mudi
thu dugc co thé 1a mudi axit, mudi trung hoa hay ca hai.
OH +CO; —» HCO;

20H + CO; — COz™ + H,0
* Vi dung dich mudi
CuSO, + 2NaOH — Cu(OH),| + Na,SO4
xanh lam
NH4CI + NaOH — NaCl + NH3; + H,O

Al3(SO4)3 + 6NaOH — 2AI1(OH)3] + 3Na,SO,4
keo tring
A|(OH)3 + NaOH — NaAlO; + 2H,0
tan
NaHCO; + NaOH — Na,CO3; + H,0O + CO,
NaHSO, + NaOH — Na,S0O,4 + H,0O
v Chuy : Dung dich NaOH c¢6 kha nang hoa tan : Al, Al,O3 AI(OH)3

NaOH + Al + H,0 — NaAlO, + ~ H,
2

2NaOH + A|203 — 2NaAlO, + H,0
NaOH + AI(OH); — NaAlO, + 2H,0
Tuong ty, NaOH c6 thé tac dung véi kim loai Be, Zn, Sb, Pb, Cr va oxit va hidroxit tuong
ng cua chung
* Tac dung voi mot so phi kim : nhu Si, C, P, S, Halogen:
Si+20H +H,0 — SiOs* +2H,

C + NaOHgng chay — 2Na + 2Na,CO3 + 3H,1
4Ping + 3NAaOH + 3H,O — PH3 1+ 3NaHPO,
Cl, + 2NaOH — NaCl + NaClO + H,O

3Cl; + 6NaOH — NaCl + NaClO3 + 3H,0

2. Ung dung:
= San xuat xa phong, gidy, to nhan tao, tinh dau thuc vat va cac san pham chung cat dau mo, ché
pham nhudém va dwgc pham nhudém, lam kho khi va 1a thudc thir rit thong dung trong phong thi
nghi¢m.
3.Diéu ché:
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»  Néu can mét luong nho, rat tinh khiét, nguoi ta cho kim loai kiém tac dung vo1 nudc:
Na + H,O — NaOH + 2 H;

* Trong cong nghi¢p, nguoi ta dung phuong phap dién phan dung dich NaCl c6 mang ngan.
2NaCl + H,O _dddmno . 2NaOH + H, + Cl,

II. NATRI HIDROCACBONAT VA NATRI CACBONAT(NaHCO3, Na,CO3):

Natri hidro cacbonat : NaHCO; Natri cacbonat : Na,CO3
“Tinh tan i ’ Natricacbonat (hay soda) la chat bot mau
Tinh thé mau trang, it tan trang, hat am va t°, = 851°C, D¢ tan trong
trong H,O RN A A
nudc va tda nhi€u nhiét.

- Nhiét phan | 2NaHCO; — Na,CO; + CO, + H,0 Khong bi nhiét phin

- Véi bazo NaHCO; + NaOH — Na,CO; + H,0 Khong phéan ung

NaHCO; + HCl — NaCl + CO, + H,0
- Véi axit Na,CO3z + 2HCI] — 2NaCl + CO, + H,0O

= ion HCO, Iludng tinh.

) L d” c6 tinh kiém manh
d® co tinh kiém yéu CO2 +H,0 . HCO- + OH -
- Thuy phan | HCO, +H,0 [ H,CO; + OH" ] : _
pH > 7 (khong lam déi mau quy tim) HCO, +H0 H2CO3 + OH
pH > 7 ( Lam quy tim hoa xanh)

e NaHCO; dugc dung trong y

khoa chira bénh da day va e Nguyén ligu trong Cong nghlep san
rut do thira axit, kho tiéu, Xuat thuy tinh, xa phong, gidy dét va
- U'ng dung chira chfrng non mira, giai dlyu ché m1’101 khac. ’
: ddc axit. e Tay sach vét md bam trén chi tiet may
e Trong cong nghiép thuc trude khi son, trang kim loai.
pham 1am bot ng gay x6p e Cong nghiép san xut chat tay rira

cho cac loai banh

. , NaCl + CO,+ NHz+H, ' NaHCO; + NH,CI
- Diéu ché Na2C03 + C02 + HZO — 2NaHC03

2NaHCO; —“- Na,COs5 + CO, + H,0

I1I. NATRI CLORUA (NaCl)

1. Trang thai tw nhién:

= NaCl la hop chét rat phd bién trong thién nhién. N6 ¢6 trong nudc bién (khoang 3% vé khdi
luong), nudc cia hd nude min va trong khoang vat halit (goi 1a mudi mé). Nhimg mé mudi 16n co
16p mudi day t6i hang tram, hang ngan mét.

= Nguoi ta thuong khai tac mudi tr mo bang phuong phép ngam, nghia la qua cac 16 khoan dung
nuée hoa tan mubi ngam & dudi long dat réi bom dung dich 1én dé két tinh mudi an.

= (b6 dic nude bién bang cach dun néng hodc phoi ning ty nhién, ngudi ta c¢6 thé két tinh mubi an.
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2. Tinh chit:
* Tinh chat vat Ii:
= La hop chat ion c6 dang mang lu6i lap phuong tdm dién. Tinh thé NaCl khong c6 mau va hoan
toan trong sudt.
» Nhiét do néng chay va nhiét do séi cao, t°,= 800°C, t°= 1454°C.
= D& tan trong nude va do tan khong bién d6i nhiéu theo nhiét do nén khong dé tinh ché bang cach
két tinh lai.
= PJ tan cua NaCl ¢ trong nudc giam Xuéng khi c6 mat NaOH, HCI, MgCl,, CaCls, ... Loi dung
tinh chat nay ngudi ta suc khi HCI vao dung dich mudi an bdo hoa dé diéu ché NaCl tinh khiét.
* Tinh chdt héa hoc:
»  Khac véi cac mudi khac, NaCl khong phan ung véi kim loai, axit, bazo & diéu kién thuong. Tuy
nhién, NaCl van phan tmg voi mot mudi:
NaCl + AgNO;—» NaNO; + AgCl|
= O trang thai ran, NaCl phan tng véi H,SO,4 dam dac (phan ung san xuat HCI, nhung hién nay rat
it dung vi phuong phép tao ra nhiéu khi doc hai, gy nguy hiém t&i hé sinh thai, 6 nhiém méi
truong).
NaCl + H,SO, — NaHSO, + HCI
2NaCl + H,SO4 —  NapSO4 + 2HCI

* Pién phan dung dich NaCl:
2NaCl + 2H,0 —&&@™ _, 2NaOH + H, + Cl,

3. Ung dung:
* Languyén li¢u dé didu ché Na, Cl,, HCI1, NaOH va hau hét cac hop chét quan trong khac cua
natri. Ngoai ra, NaCl con duoc dung nhic¢u trong cac nganh cong nghiép nhu thuc pham (muoi
an...), nhudém, thudc da va luyén kim.

As: Kim loai kiém thé

|. VLTRI CAU TAO:
1) Vi tri ciia kim loai ki¢m tho trong bang tuin hoan: i i
= Kim loai ki€m th6 thu¢c nhém IIA cia bang tuan hoan; trong mot chu ki, kiém thé dung sau kim

loai kiém.
= Kim loai kiém tho gom: Beri (Be); Magie (Mg); Canxi (Ca); Stronti ( Sr); Bari (Ba); Radi (Ra)
(Radi 1 nguyén t6 phong xa khong bén).

2) Céu tao va tinh chit ciia kim loai kiém tho:

Nguyén to Be Mg Ca Sr Ba
Céu hinh electron [He]2s® | [Nel3s® | [Ar]4s® | [Kr]5s° | [Xe]6s®
Ban kinh nguyén tir (nm) 0,089 0,136 0,174 0,191 0,220
Nang lugng ion héa I, (kJ/mol) 1800 1450 1150 1060 970
Do am dién 1,57 1,31 1,00 0,95 0,89
Thé dién cuc chuin E'mz2em(V) -1,85 -2,37 -2,87 -2,89 -2,90
Mang tinh thé Luc phuong Lap phuong tdm Lap
dién phuong
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tam khoi

v

Luuy:

+ Be tao nén chu yéu nhiing hop chat trong d6 lién két gitra Be v6i cac nguyén t6 khéac 1a lién
két cong hoa tri.

+ Ca, Sr, Ba va Ra chi tao nén hop chét ion.

+ Khac véi kim loai kiém, nhom kim loai kiém thé khong tuan theo mot quy luat nhat dinh vé
cAu tao mang tinh thé, dan dén tinh chat vat ly khac nhau

I1. TINH CHAT VAT LY :

Mau sac : kim loai kiém tho c6 mau trang bac hoac xam nhat.

Mot sb tinh chat vat 1y quan trong cua kim loai kiém tho

Nguyén tb Be Mg Ca Sr Ba
Nhiét d6 néng chay ('C) 1280 650 838 768 714
Nhiét d6 soi (C) 2770 1110 1440 1380 1640
Khdi lugng riéng (g/cm®) 1,85 1,74 1,55 2,6 3,5
Do ctng (1iy kim cuong = 10) 2,0 1,5 1,8
» Nhan xét:

Nhiét 46 nong chay, nhiét d6 soi thap (trir Be) va bién doi khong theo mot chiéu. Vi cac nguyén tb
¢6 céu truc tinh thé khac nhau Be, Mg, CaB c6 mang ludi luc phuong ; Ca, va Sr c6 mang ludi lap
phuong tdm dién ; Ba 1ap phuong tdm khoi.

Do cung : kim loai kiém thd cing hon kim loai kiém, nhung nhin chung kim loai kiém thd co do
clmg thap ; 6 cimg giam dan tir Be — Ba (Be cling nht ¢6 thé vach dugc thuy tinh ; Ba chi hoi
cung hon chi).

Khéi lugng riéng : tuong doi nhd, nhe hon nhom (trir Ba).

Luwu v : Trir Be, Mg ; cac kim loai kiém tho tu do va hop chét dé bay hoi, chay khi dua vao ngon
ltra khong mau, lam cho ngon Itra c6 mau déc trung.

* Ba : mau lyc hoi vang.

* Ca : mau do da cam * Sr : mau do son

I11. TINH CHAT HOA HOC:

Céc kim loai kiém thé c6 tinh khtr manh, yéu hon so v&i kim loai kiém. Tinh khur cua cac kim loai
kiém tho tdng tir Be — BA.
M —2e — M**

1) Tac dung voi phi kim :

Khi d6t nong trong khong khi, cac kim loai kiém thé déu bdc chdy tao oxit, phan ung phat ra
nhiéu nhiét.

Vidu: 2Mg + 0, —“— 2MgO  AH=- 610 KJ/mol
Trong khong khi 4 am Ca, Sr, Ba tao nén 16p cacbonat (phan ng v6i khong khi nhu oxi) cho nén
can cat giit cac kim loai nay trong binh rat kin hozc dau hoa khan.
Khi dun néng, tat ca cac kim loai kiém tho tuong tac manh li€t voi halogen, nito, luu huynh,

photpho, cacbon, siliC.
Ca+Cl, SN CaCl,
Mg+ Si —“ Mg,Si
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Do c6 4i luc 16n hon oxi, khi dun néng cac kim loai kiém thd khir dwgce nhiéu oxit bén (B,Os,
COz, SiOz, TiOz, A|203, CI’203,).

2Be + TiO, — 2BeO + Ti

2Mg + CO; — 2MgO + C

2) Tac dung véi axit: .
» HCI, H2SO4 (1) : Kim loai kiém khir ion H thanh H,

Mg + 2H" — Mg*" + H,

= HNO3,H,SO, dd : Khir N*°, S *® thanh cac hop chit mirc oxi hoé thap hon.

4Ca + 10HNO; (1) — 4Ca(N03)2 + NH4NO;3 + 3H,0
Mg + 4HNO; dd — Mg(NOg), + 2NO; + 2H,0

3) Tac dung véi nwoéc:

Ca, Sr, Ba tac dung véi nudc ¢ nhi¢t do thuong tao dung dich bazo:
Ca + 2H,0 — Ca(OH), + H, 1
Mg khong tan trong nude lanh, tan cham trong nudc ndng tao thanh MgO.
Mg + H,0 — MgO + H?
Be khong tan trong nudce di ¢ nhiét do cao vi co 16p oxit bén bao vé. Nhung Be co thé tan trong
dung dich kiém manh hoic kiém nong chay tao berilat:
Be + 2NaOH + 2H,0 — Nay[Be(OH),] + H;

Be + 2NaOH(n(mg chay) — Na,BeO, + H,

IV. UNG DUNG VA DIEU CHE

1) Ung dung:

Kim loai Be: lam chét phu gia dé ché tao hop kim ¢6 tinh dan hdi cao, bén, chic, khong bi an
mon.

Kim loai Ca: dung lam chat khtr dé tach oxi, luu huynh ra khoi thép, lam kho 1 s6 hop chat hitu
co.

Kim loai Mg c6 nhiéu tng dung hon ca: tao hop kim co tinh cing, nhe, bén dé ché tao may bay,
tén lura, 6t0... Mg con dugc dung dé tong hop nhiéu hop chat hitu co. Bot Mg tron véi chat oxi
hoa dung dé che tao chat chiéu sang ban dém dung trong phéo sang, may anh.

2) Piéu ché kim loai kiém thd:

Trong ty nhién, kim loai kiém tho chi ton tai dang ion M trong cac hop chat.
Phuong phap co ban 1a dién phan muoi nong chay cua chung.

Vidu: CaCl, — Ca+ Clyt
MgCl, — Mg + Cl?t
Mot s6 phuong phéap khac:

+ Dung than cdc khir MgO; CaO tir dolomit bang febositic (hop chat Si va Fe ) ¢ nhiét d6 cao va
trong chan khong.

MgO + C — Mg+ CO
CaO + 2MgO + Si — 2Mg + Ca0.Si0;
+ Dung nhém hay magie khir mudi cua Ca, Sr, Ba trong chdn khéng & 1100°C—1200°C.
2Al +4Ca0O — Ca0.Al,03 + 3Ca
2Al + 4SrO — SrO. Al,O3 + 3Sr
2Al + 4BaO — BaO. Al,0; + 3Ba

As. HOP CHAT CUA KIM LOAI KIEM THO
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I. CaO (Canxi oxit) : V6i sdng.

» T4c dung véi nudce, tda nhiét : CaO + H,O — Ca(OH); it tan.

= Vi axit : CaO + 2HC] — CaCl, + H,0 ,
= Vi oxit axit : CaO + CO, — CaCO3 ( voi chét )

IL. Nhirng hidroxit M(OH), ciia cic kim loai kiém tho:

1) Tinh chét:

= Cac hidroxit M(OH), khan déu ¢ dang mau tréng.
» Tinh tan: Be(OH),; Mg(OH); rat it tan trong nu6C.

Ca(OH); twong ddi it tan ( 0,12g/100g H,0).

Céc hidroxit con lai tan nhiéu trong nudc.

= Po bén nhiét cua hidroxit ting tir Be—Ba: Mg(OH), mat nuéc & 150°C; Ba(OH), mét nudc &
1000°C tao thanh oxit.

= Tinh bazo: Be(OH); 1 bazo rat yéu, Mg(OH); la bazo trung binh, Ca(OH); Ba(OH),; Sr(OH),
la bazo manh.

* Ca(OH), Canxi hidroxit : Voi toi
+ {ttan trong nu6c : Ca(OH), © Ca®" +20H"
+ Vi axit : Ca(OH), + 2HCI — CaCl, + H,0

+ Vi oxit axit ;

Ca(OH), + CO,; — Ca(HCOg),

+ Void? mudi : Ca(OH); + Na,CO3 — CaCOj3 + 2NaOH

2) Ung dung:
= Hop chit hidroxit kim loai kiém tho Ca(OH), Umg dung rong réi hon ca :trdn vira xay nha, khtr

chua dat trong, san xuit cloruavoi dung dé tay tring va khir tring.

Ca(OH)z + CO,; — CaCOs3] + H,O (1)

()

I11. CANXICACBONAT (CaCO3) VA CANXI HIDRO CACBONAT (CaHCO)

CaCOg; : Canxi cacbonat Ca(HCO3), : Canxi hidro cacbonat
Canxi cacbonat la chat ran mau trang, khong
Véi nud tan trong nu¢C. nhung tan trong amoniclorua: | Tan trong nudc:
61 nud + .
© | CaCOs+2NH,Cl — s CaCl, + 2NHs; + Ca(HCOs),— Ca® + 2HCO
H,O + COQT
Véi bazo n . Ca(HCOs3), + Ca(OH), — 2CaCO3| +
manh Khong phan tng 2H,0
Vb1 axit CaCOs+2HCl—CaCl+CO,+H,0 Ca(HCO3)2+2HC1TC&(;12+2C02+2Hzo
manh = ludng tinh
N Bi phan huy ¢ nhiét d¢ cao: Bi phéan huy khi dun néng nhe:
Nhiét phan Loooec o
CaCO; —2* ¢, CaO+CO, Ca(HCOg3), — CaCO3 + CO;, + H,0
Phan tng - , ]
trao déi véi Khéng Ca™ +CO, — CaCOs|tring
Co* POt 3Ca?" + 2P0O,>— Ca3(POu)4|
CaCO3z + CO;, + H,O C C&(HCOg)z
Vi CO, ‘ khong tan tan
Chiéu thuan : Giai thich sy xam thyc cua nudc mua doi voi da voi tao hang dong.
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‘ Chiéu nghich : Giai thich sy tao thanh thach nhiti trong hang dong.

VI. CANXISUNFAT (CaSO,)

1) Tinh chit:

» La chét rdn mau tréng tan it trong nude (& 25°C tan 0,159/100g H,0).
= Tuy theo lugng nude két tinh trong mudi sunfat, ta c6 3 loai:
+ CaS04.2H,0 : thach cao séng trong tu nhién, bén & nhiét d6 thuong.
+ CaS04.H,0 hoac CaS0,4.0,5H,0 : thach cao nung ( hemihidrat)
CaS04.2H,0 — CaS04.0,5H,0 + 1,5H,0 (125°C)
*  DPun nong 200°C; thach cao nung thanh thach cao khan. (CaSO,)

CaS0,.0,5H,0 — CaSO, + 0,5H,0 (200°C)
= CaSO4: khong tan trong nudc, khong tac dung véi nude, chi phan hay & nhiét do rit cao.
2CaS0O,4 — 2Ca0 +2S0; + O, (960°C)

2) Ung dung:

= Thach cao nung c6 thé két hop voi nudc tao thanh thach cao séng va khi déng cimg thi gidn
no thé tich, do Vay thach cao rat an khuon. Thach cao nung thuong dugc duc tlIO’l’lg, duac cac
mau chi tiét tinh vi dung trang tri n6i that, lam phan viét bang, bo bot khi gy xuong. .

= Thach cao sdng ding dé san xuét xi ming.

V. NUOC CUNG:

1).Khai niém Nudc cirng.
=  Nu6c cimg 1a nude c¢6 chira nhidu cation Ca**, Mg?**. Nudc chira it hodc khong chira cac ion trén
duoc goi la nudce mém.
2) Phén loai:
= (Cin cir vao thanh phan cac anion gdc axit c6 trong nude cimg, ngudi ta chia nudc cing ra 3 loai:
a) Nudc cirng tam thoi: Tinh cing tam thoi ciia nude cimg 1a do cac mubi Ca(HCO3)s,
Mg(HCO3), gay ra:
Ca(HCO3), — Ca®* + 2HCO3
& (Goi la tam thoi vi d6 cung sé mat di khi dun soi: M(HCO3); —%» MCO3+ CO,+ H,O
b) Nwéc ctrng vinh ciru: Tinh ctrng vinh ctru ctia nudce 1a do cac mudi CaCl,, MgCl,, CaSO,,
MgSQ, giy ra,goi 14 vinh citu vi khi dun néng mudi d6 s& khong phan huy:
¢) Nuwéc ¢é tinh cirng toan phan: La nude o ca tinh cling tam thoi va vinh ctru.
- Nudc tu nhién thuong cé ca tinh cing tam thoi va vinh ctru.
3) Tac hai ciia nwéc cirng:

* Vé mat doi song thieong ngay:
=  Giit 40 quan bang xa phong (natri stearat C17HasCOONa) trong nudc clng s& tao ra mudi khong
tan la canxi stearat (C17H35C0OQ),Ca, chét nay ban trén vai sgi, lam cho quén 40 mau muc nat.

2C17H3sCOONa +MCl, —>(C17H35COO)2M1 +2N3.C|
= Nudc cung lam cho xa phong c6 it bot, giam kha nang tay rua.
= Néu ding nudc cing dé nau thirc 4n, s& lam cho thyc pham lau chin va giam mui vi do phan tng
clia cdc ion va cac chat trong thuc pham.
* Vé mdt san xudt cong nghiép:

= Khi dun nong,& day noi hay 6 6ng dan nudc nong s& gay ra 1op cin da kém dan nhiét 1am hao t6n
chat dbt ,gay nd ndi hoi va tat nghén 6 ong dan nudc nong (khong an toan)..
= Lam hong nhiéu dung dich can pha ché.
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@ Vi vay, viéc lam mém nudc cing trude khi dung ¢ y nghia rat quan trong.
4. Cac phwong phip 1im mém nwéc cing:
= Nguyén tic lam mém nudc cimg 13 giam ndng do cac cation Ca?*,Mg?* trong nude climng.
a) Phwong phap két tia:

* Poi vdi nwdc co tinh cieng tam thoi

= Pun s6i nudc cb tinh cing tam thoi trude khi dung, mubi hidrocacbonat chuyén thanh mubi
cacbonat khong tan:

Ca(HCO3), —“— CaCOs| + CO,1 + H,0

Mg(HC03)2 LN MgCO3l + CO21 + H,0
— Loc bo két tua duoc nudc mém.

= Dung mot khéi luong vua du dung dich Ca(OH),, Na,COs de trung hoa mudi hidrocacbonat thanh
mudi cacbonat két tuA. Loc bo chit khong tan, duoc nude mém:
Ca(HCOs3), + Ca(OH), — 2CaCO3 {+ 2H,0
Mg(HCO3), +2Ca(OH),—Mg(OH),!{ +2CaCO3!l +2H,0
M(HCO3)2 +Na,CO3—MCO3! +2NaHCO;
* Péi véi nwéc cé tinh cirng vinh civu:
» Dung dung dich Na,COj3, Ca(OH); va dung dich NazPO4 dé 1am mém nude cing:
Ca®" + COs* — CaCOs]
3Ca?* + 2P0O,> — Ca3(PO4)2}
Mg?* + COs* + Ca?* + 20H" — Mg(OH),| + CaCOs]
b) Phwong phap trao doi ion:
= Phuong phép trao d6i ion dugc dung pho bién dé lam mém nudc. Phuong phap nay dya trén kha
nang trao doi ion cia cac hat zeolit (cac alumino silicat két tinh, c6 trong tu nhién hodc dugc tong
hop, trong tinh thé ¢ chira nhiing 16 tréng nho) hoic nhya trao doi ion.
- Thi du: ) 7 )
Cho nudc cung di qua chat trao doi ion 1a cac hat zeolit thi s6 mol ion Na* cua zeolit roi khoi
mang tinh thé, di vao trong nudc nhuong chd cho cac ion Ca®* va Mg2+ bi gilt lai trong mang tinh
thé silicat.

As. NHOM

L VI TRi VA CAU TAO:
1) Vi tri ciia nhém trong bing tudn hoan:
=  Nhém c6 sb hiéu nguyén tr 13, thudc nhoém IIIA, chu ki 3.
= (CAu tao ciia nhdm: Cau hinh electron: 1s225°2p°3s?3p?, hay [Ne] 3s? 3p*. Al la nguyén té p, Néang
lugng ion hoa: I : 1, =2744: 1816 = 1,5 : 1. B &m dién 1,61. Mang tinh thé: nhom c6 cau tao
kiéu mang lap phuong tam dién.
II. TINH CHAT VAT Li
= Nhom la kim loai mau tréng bac, mém, dé& kéo soi va dat mong. Co thé dat mong duogc,ld nhom
mong 0,01 mm.
* Nhom la kim loai nhe (2, 7g/cm ), nong chay ¢ 660°C.
= Nhom din dién va nhiét tot. Do dan nhiét bang 2/3 ddng nhung lai nhe hon ddng(8,92g/cm?) 3
lan. D6 dan dién cua nhém hon sat 3 lan.
II1. TINH CHAT HOA HQC
= Nhém c6 tinh khir manh. Al - AI**+ 3e. Nhin chung tinh khir ciia nhém yéu hon cac kim
loai kiém va kiém tho.

110
Céng Phd Ly Thuyét Héa Hoc Megabook



))) Mega bOOk Chuyén Gia Sach Luyén Thi

1. Tac dung véi phi kim _y
= Nhom tac dpng manh liég v6i cac phi kim, dién hinh 14 véi céc halogen, oxi, luu huynh...
=  Nhom tu boc chay khi ti€p xtic voi cac halogen
Vi du: 2Al + 3Cl, —“— 2AICl;

* Phan ung voi oxi: Bot nhdm chay trong khong khi cho ngon lira sang chdi va phat ra mét nhiét
lugng 16n tao ra nhdm oxit va mot lugng nho nitrua:

4A1+30, —“» 2AL0O; AH°=-(2 x 1675,7kJ)

2A1+ N, —“5 2AIN
= Nhom phan Gmg voi oxi tao ra mét mang oxit mong (khong qua 10° cm) ngan can khong cho oxi
tac dung sau hon, mang oxit nay lai rit dic khit khong thim nudc, vi vay nd bao vé cho nhom
chong duoc sy dan mon.
2. Tac dung véi oxit kim loai:
» O nhiét d6 cao, Al khir duoc nhiéu oxit kim loai nhu ( Fep03, Cry05,Cu0...) thanh kim loai tu do.
Vi dy: 2Al + Fe,03 —“— 2Fe + Al,03
2Al + Cr,03 —“— 2Cr + Al,O4
= Nhiét d6 ciia phan tng 1én t&i gan 3000°C 1am nhom oxit néng chay. Do d6 phan tmg cua Al véi
oxit kim loai goi la phan tmg nhiét nhom.
3. Tac dung véi nude.
2Al + 6H,0 - 2AI(OH)3, + 3H;
* Phan ung nhanh chong ngung lai vi 16p AI(OH); khong tan trong nudc da ngan can khong cho
nhom tiép xtc véi nude - vat liéu bang nhém khong phan tmg véi nude.
4.Tac dung voi axit.
a. HCI, H;SO4 (lodng): Nhom khir H* thanh H,
2Al + 6H" > 2AP" + 3H,
b. Nhom khiz N* trong HNO; & dung dich lodng hodc dic, néng va S*° trong H,SO, ¢ dung dich
dic, nong xuéng sé oxh thép hon:
Vi du: Al +4HNO3p3,; —“— AI(NO3)3 + NO + 2H,0

2Al + 6H,S04z5. —5—> Alx(SOy)s + 380, + 6H,0
* Nhom khong tac dung véi HoSO4 va HNO3 dac, ngudi. Nhitng axit nay da oxi hoa bé mat kim loai
tao thanh mot mang oxit c6 tinh tro, lam cho nhom thy dong. Nhom thy dong s€ khong tac dung
vai cac dung dich HCI, H,SO4 loang.
5. Téc dung véi dung dich kiém .
* Nhom bi hoa tan trong dung dich kiém nhu NaOH, Ca(OH),,... Hién tugng nay dugc gidi thich
nhu sau:
e Trudc hét, mang bao vé 1a Al,O3 bi phé hiy trong dung dich kiém:
A1203 + 2NaOH > 2NaA102 + HQO
Hay  AlOs+2NaOH +3H,0 —“— 2Na[Al(OH)4] (1)
e Tiép dén, kim loai nhom khir H,O:
2Al + 6H,0 —“— 2AI(OH)s+ 3H; (2)
e Mang Al(OH); bi phé huy trong dung dich bazo:
Al(OH)3; + NaOH - NaAlO; + 2 H,0
Hay  AI(OH); + NaOH —“- Na[AI(OH)4]  (3)
o (Cac phan u’ng (2) va (3) xay ra luan phién nhau cho dén khi nhom bi hoa tan hét.
e (o thé viét gon thanh:
2Al + 2NaOH + H,O—> 2NaAlO; + 3H,

Hay 2Al + 2NaOH + 6H,0 —“— 2Na[Al(OH),] (dd) + 3H
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IV.’I'J’NG DUNG VA SAN XUAT
1. Ung dung

=  Nhom c6 nhiéu vu diém nhung vi né6 khd mém lai kém dai nén ngudi ta thudng ché tao hop kim
nhom véi magie, dong, silic... dé ting do bén. Sau day 14 vai hop kim va tmg dung cta né:

e Pura (95% Al, 4%Cu, 1%Mg, Mn, Si). Hop kim dura nhe bang % thép, cling gan nhu
thép.

e Silumin (~90% Al, 10%Si): nhe, bén.

e Almelec (98,5% Al. con lai 1a Mg, Si, Fe) dung lam day cap.

e Hop kim electron (10,5% Al, 83,3% Mg, con lai 1a Zn, Mn...), hop kim nay chi nang
béng 65% Al lai bén hon thép, chiu dugc su thay ddi dot ngot nhiét d§ trong mot gidi han
16n nén dugc dung lam vo tén ITA.

* Nhom dugc dung ché tao cac thiét bi trao ddi nhiét va dung cu niu an gia dinh, nhom con dugc
dung 1a khung ctra va trang tri noi that.
- Bot nhom dung dé ché tao hdn hop tecmit (hdn hop bot Al va Fe,0s3), duoc ding dé han dudng ray,. ..
2. Trang thai tw nhién va sin xuit
2.1 Trang thdi tw nhién.
= Trong tu nhién nhém chiém khoang 5,5% tong s6 nguyén tir trong qua dat.
* Phan 16n tap trung vao cac alumosilicat, vi du nhu orthoclazo(K,0.Al;03.6Si0,), mica
(K202H203A|2036S|Oz) nefelin [(Na,K)20A|20328|02]
= Hai khoang vat quan trong d6i v&i cong nghiép ctia nhém 13 boxit(Al,O3.xH,0) va
criolit(Naz[AlFg]).
» Boxit ¢c6 ham luong 16n & nhiéu tinh nhu Lang Son, Ha Tuyén, Son La, Lai Chau, Hai Hung,
Nghé Tinh, Lim Pdng.
2.2 Sin xudt: Gom 3 giai doan:
= Giai doan 1: lam sach quing boxit 1an Fe,03.Si0,
e Cho quang vao dung dich NaOH du, SiO; Al,O3 va tan ra, loc bo Fe,O3
SiO, + 2NaOH - Na,SiO; + H,O
Al,O3+ 2NaOH - 2NaAlO, + H,0
e Suc CO; vao dung dich s¢& thu duoc két taa AI(OH);3
NaAIO; + CO; + 2H,0 - Al(OH); + NaHCO3
e Loc két tia dem dun nung thu dugc oxit:
2A|(OH)3 - Al,O3 + 3H,0
=  Giai doan 2:Chuan bi chat dién ly nong chay: criolit 3NaF. AlF; nham:
e Giam nhiét do néng chay cua Al,03 (2050°C > 900°C) > Tiét kiém ning lugng
e Hon hop chét 16ng dan dién tét hon.
e Criolit Nhe, n6i 1én ngin can nhom néng chay sinh ra tac dung véi khong khi.
» Giai doan 3: dpnc Al,O3:  2Al,03 > 4Al + 30,
Catot anot
@ San pham thu duoc kha tinh khiét va c6 ham lugng vao khoang 99,4 - 99,8%. Pién phan lan hai
c6 thé dén ham lugng 99,9998%.

As. MOT SO HO'P CHAT QUAN TRONG CUA NHOM
I. NHOM OXIT ALO;

1. Tinh chét vat li:

»  Al,Oj3 14 chét rén mau tre“ing, chiu nhiét rat tdt, rat cung, khong tan trong nudc.
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Trong tu nhién tdn tai & ca dang ngdm nudc nhu Al,03.2H,0 va dang khan nhu emeri, corindon
c6 do cung cao.

Dang thu hinh nguyén chat 1a nhitng tinh thé trong sudt, khong 13n mau cua céac loai da quy: mau
d6 ngoc rubi (tap chit Cr?*, mau xanh ngoc xaphia (tap chéat Fe** va Ti*").

2. Tinh chit hoa hoc:

Tinh bén: lon A" ¢ dién tich 16n(3+) va ban kinh nho(0.048nm), bang ¥ ban kinh ion Na* nén luc
hut gitra ion A** va ion O rét manh, tao ra lién két rat bén ving. Vi thé Al,O3 c6 nhiét do néng
chay rat cao(2050°C) va rat kho bj khtr thanh kim loai Al.
Tinh ludng tinh: Vira tac dung véi dung dich kiém, vira tac dung voi dung dich axit.

Al,O3 + 6HCIl — 2A1Cl; + 3H,0

Al,O3; + 2NaOH — 2NaAlO, + H,0
Vi rit bén nén Al,Oj3 rat kho bi khir thanh kim loai:
Khir Al,O3 bang C khong cho Al ma thu dugc AL4Cs:

Al03 +9C — 2", Al,C3+6CO
Al;03 khong tac dung véi Hp, CO6 bat ki nhiét do nao.

3. Ung dung:

Diéu ché d4 quy nhén tao bang cach nau chay Al,O3 véi mot luong nhé oxit ciia kim loai tao mau
& trong ngon lira hidro — oxi hodc hd quang rdi cho két tinh thanh nhing tinh thé 16n. Nhitng da
quy nay trong sudt, 1ap lanh va c6 mau rat dep nén dugc dung lam do trang stc.

Tinh thé A1;03 con duge ding dé ché tao cac chi tiét trong cac nganh ki thuat chinh xac nhu chan
kinh dong ho, thiét bi phat tia laze,...

Bot Al,O3 c6 d6 cung cao(emeri) duge dung lam vat li¢u mai.

Phan chi yéu nhom oxit duoc ding dé diéu ché nhom.

Ngoai ra, Al;03 con duge ding 1am vat lidu chiu lira: chén nung, ng nung va 1ép 16t trong cac 16
dién. Nhom oxit tinh khiét con duoc ding lam ximang tram ring.

4. Diéu che:

Trong cong nghiép, Al,03 dugc didu ché bang cach nung AI(OH); & nhiét d6 cao 1200 — 1400°C:
2A|(OH)3 — Al,O3 + 3H,0

II. NHOM HIDROXIT AIl(OH)s:

1. Tinh chét:

La hop chat mau trang, két tia keo, khong tan trong nuéc, khong bén nhiét.
D¢ bi nhi¢t phan thanh nhém oxit:
0

2Al(0OH)3 t—> Al,0O3 + 3H,0

Tinh ludng tinh:
Al(OH);3 + 3HCI — AICI;3 + 3H,0

Al(OH)3; + NaOH — NaAlO; + 2H,0

Phuong trinh ion:
Al(OH); + 3H" »AI** + 3H,0

AI(OH); + OH™ — [AI(OH)4]

2. Diéu che:

Mudi nhom tac dung voi dung dich kiém (vira du):
AICIl; + NaOH — Al(OH)3 |+ NaCl
Néu du:
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Al(OH)3 + NaOH — NaAlO, + 2H,0

»  Pé thu duoc két tua tron ven:
2AICl; + 3Na,CO3 + 3H,0 — 2A1(OH)3z | + 6NaCl +3CO; 1
AICI; + 3NH;3 + 3H,0 — Al(OH);3 1+ 3NH4CI

»  Tu mubi NaAlOy:
2NaAlO; + CO; + 3H,0 — 2 Al(OH)3| + Na,CO;
NaAlO, + CH3COOH + H,0 — Al(OH)3| + CH;COONa
NaAlO; + HClyq + H,0 — AIl(OH)3] + NaCl

III. NHOM SUNFAT VA PHEN CHUA:

= Nhom sunfat Al,SO, la chat bot mau trang, bi phan hiy nhiét trén 770°C. Nhom sunfat két hop
v6i kim loai kiém tao thanh loai mudi goi 1a phén nhom, ma quan trong nhit 13 phén chua
K2S04.Al;S04.24H,0.

* Phén chua cé dang tinh thé, khong mau, ¢6 vi hoi chua va chat.

= Phén chua dugc dung nhiéu trong cong nghiép gidy, nhudém, thuoc da va danh trong nu¢C. Nhimng
cong dung nay déu xuét phat tir sy thay phan kha manh trong nudc cia mudi nhéom tao thanh
nhom hidroxit:

KAI(SO4)2.12H,0—K* +AI** +250,% +12H,0
AP +3H,0 —Al(OH);|+ 3H"

= Khi nhuém vai, hidroxit d6 dugc soi vai hap phu va giit chit trén soi s& két hop véi pham nhudém
tao thanh mau bén, nén né duoc goi 1a chit can mau.

= Tac dung danh trong nudc cling la do hidroxit gay ra, n6 keo cac chat bay lo limg trong nuéc cling
lang xuéng.

= Trong cong nghiép gidy, nhdm sunfat va phén nhom dugc cho vao bot gidy cing véi mudi an.
Nhém clorua duoc tao nén do phan ung trao d6i, bi thay phan manh hon nén cho hidroxit.
Hidroxit nay s& két dinh cac phén tir xenlulozo v6i nhau lam gidy

B. CAC DANG BAI TAP DIEN HINH CO HFONG DAN

Dang 1: Bai toan CO: tac dung véi dung dich chira ion ou va c.* ( hodc
OH VA Ba®")
¢~ Phwong phap gidi:

Khi suc COz vao dung dich chira 0 H ™ sé€ xay ra phan &ng sau:

Dautién: Co, +20H - CO. + H,0

Sau d6 néu COz du: CO2” + CO, + HOH — 2HCO.

Nhw vay khi cho CO2 phan &ng v&i dung dich chiva ion 0 H ™ ¢6 thé xay ra cac phan &ng sau:
CO, +20H — CO. + H,0 ()

COo, + OH - HCO; (2)

n - ¢ 7 = 2 ~ N
Xét T = ——dé xac dinh san pham tao thanh:

n

co,

e T>2thixdyra (1) vaion OH con dw sau phan &ng.
Khi dé n_. =n ;n =2.n

2 CO?’ OH phanung co,
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, . |cor
e 1<T<2 thixdyraca (1) va (2).san pham thu dwgc gom j ’
|HCO,
Bao toan C: n, =n + n

2 _
0, co; HCO

=
Bao toan dién tich: 2 ., +n =n

(S HCO OH "

e T <1 - (2)xdyravaCOzdw.Baotoandiéntichn  =n

OH "

Cau 1: Hép thu hoan toan 3,36 lit khi CO; (dktc) vao dung dich chl'ra 0,15 mol NaOH va 0,1 mol
Ba(OH),, thu dwoc m gam két tia. Gia tri cia m 1a

A. 14,775. B. 9,850. C. 29,550. D. 19,700.

& Bai gidi
Now Meon 2N goon) 0,15 + 20,1 , R

. = L = =233 >2=0H duvan_, =ng, =015 mol
nco2 nco2 0,15 © ’

= Moo, =Ny = 0,1mol = M gaco, = 0,1.197 =19,7g
= Chgn D

Cau 2: Hip thy hét 6,72 lit CO, (dktc) vao 300ml dd hdn hop gom NaOH 0,IM va Ba(OH), 0,6M.Tinh
Khoi Iugng két tua

A. 9,5gam B. 19,5 gam C. 13,6 gam D. 17,73 gam
& Bai giai:
[ 6,72
N, =——=0,3 mol
: 22,4 " o cor
n 0,3.0,1= 0,03 mol - - —— =13
son T T n 03 HCO.
|! - - > n_ =0,39 mol |HCO,
[[nBa(OH)z =0,6.0,3=0,18mol OH

CO, + 20H - CO) + H,O
Co, + OH - HCO,

(x+y=0,3 [x =0,09 CO32’ 0,09 moI<nBz+:O,18moI
- - - ?

y
[2x+y =0,39 ly=0,21 |HCO; 0,21 mol

2+

Ba®" + CO) — BaCoO,

3

0,09 0,09 mol
m=m__ = 0,09(137+60)=17,73 gam —» D

C4u 3: Suc 1 mol CO2 vao dung dich X chira 0,3 mol NaOH ; y mol Ba(OH): . Sau khi phan rng két tia
thu dwocla 118,2 gam. Tinh y?

& Bai giai:

oo s 118,2
» KéttualaBaCO3 = n, . = =0,6(mol)<n_

197
@ Trwonghopl:n ., >n , = co’ phiantnghét=n , =n
: Ba’ co? 3 co?

a 3

=1(mol)

0,

Baco, =0,6(mol) <nC02 =1(mol)

= Bao toan C ta tinh dwoc n =N, -n_ . =1-0,6=0.4(mol)

co =
(O 2 CO;
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Do tao thanh HCO :CO" nén OH hét.

Bao toan dién tich ta tinh dwoc n, =03+2y=n__ +2an_, =1,6(mol)

Cco, CO;

= y=0,65(mol) (thoa man n_,.zn )

co’

® Truonghop2:n . <n_. = Ba’*phantnghét, = n  =n

=0,6(mol)= y=0,6(mol)

a2 BaCoO,
. , 10,3molNaOH . , |1,5molOH
= Dung d;chXcoj = Dung dich coj
0,6 molBa(OH), |0,6molBa’”’
noo 1,5 . .
T=—"-=—=1,5 = HCO ;CO_ =n_,=n_ _ —-n_ =15-1=0,5(mol)
n 1 3 3 co; OH co,

co,

Khoéng thoa man noLo<n L

Vay y = 0,65 mol

Dang 2: Nh6 dung dich 1 vao dung dich chita ion nco;va co>

= Trwdng hop 1: Nhé tir tir dung dich chira H+ vao HCoO | va co’”

Do tinh bazo ctia co’ manh hon HCO_ nén H* sé phan &ng véi ion co. trwédc. Thi tw

phan &ng xay ra nhw sau:

+

H' +CO. - HCO, (1)

+

H' + HCO, - H,0 + CO, T(2)

Phan rng xay ra theo thi tw (1);(2) do d6 luc dau chwa c6 khi thoat ra, lwong khi thoat ra

hay khong phu thudc vao lwong H+.
v Luwuy:ion co’ lalionbazo;ion HCO; laionlwdng tinh

Cau 1: Nho tir tir tirng giot cho dén hét 300 ml dung dich NaHCO3 0,1M; K2CO3 0,2M vao 100 ml
dung dich HCI 0,2M; NaHSO4 0,6M va khudy déu thu dwoc V lit CO2 thoat ra (dktc) va dung dich X.
Thém vao dung dich X 100 ml dung dich KOH 0,6M; BaCl; 1,5M thu dwgc m gam két tda. Biét cac

phén &ng déu xay ra hoan toan. Tinh gia tri cia Vvam

~ Bailam:
n = 0,3.0,1 = 0,03 (mol); n = 0,3.0,2 = 0,06 (mol);

K,CO,

n = 0,1.0,2 = 0,02 (mol); n = 0,1.0,6 = 0,06 (mol).

NaHSO,

= ncof = 0,06 (mol); Nco = 0,03 (mol); n.. =0,02 (mol); Mo

3

~ = 0,06 (mol)

= Khi nho tir tir dung dich axit vao dung dich mudi c6 phan tng nhu sau

CO,” +H — HCO,
0,02 0,02 0,02 (mol)
2- - - 2—
CO,” +HSO, —» HCO, +SO,
0,04 0,04 0,04 0,04 (mol)
HCO, +HSO, - SO,” +CO,+H,0
0,02 0,02 0,02 0,02 (mol)
= V., =0,02.22,4=0,448(l)
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= Dung dich X gom cédc ion: Na*, K*, HCO, (0,07 mol), SO,” (0,06 mol)
Mo =Nyoy = 0,1.0,6 = 0,06(mol)

n , =n = 0,1.1,5 = 0,15(mol)

Ba BacCl,

OH +HCO, - CO,” +H,0

0,06 0,06 0,06 (mol)

Ba’"+C0O,” - BaCoO,

0,06 0,06 0,06  (mol)
> m=m +m =0,06.233+0,06.197 = 25,8 g

Baso, BaCoO,

= Trwong hop 2: Nhé tir tir dung dich chitaion HCO | va co’” vao dung dich H*
Khi nho tir tir dung dich Hco | va co?” vao dung dich H+, ban dau H* rat dw vi vay hai ion
HCO_ va co. phan rng dong thoi. Khi d6 toc do phan (rng ctia hai ion la nhw nhau. Phan

trng tao khi ludn.
H' + HCO, - H,0 + CO, T

2H' +CO. » HO+cCoO 1
Céu 1: Nho tir tir 200ml dung dich X (K,CO3 1M va NaHCOj3 0,5M) vao 200ml dung dich HCI 2M thi
thé tich khi CO, thu dugc (dktc) la:
A.4,48lit B.5,376lit C.8,96lit D.4,48lit

Huwdéng din

n , =0,2mol;n - =0,Imol;n, - =0,4mol
co, HCO,

. A + A
n, < (ZnCO;, + nHCOS,)nenH hét

n )
co,
=2
n

HCO "~

Ta co:

Goi sb mol cia HCO5 ™ phan tmg 1a x, suy ra sé mol cia CO3* phan tng 1a 2x
COs® + 2H' - CO,+H,0(1)

2x mol 4xmol  2xmol

HCO; + H* = CO,+H,0 (2)

x mol xmol xmol

S6 mol HCI: 4x+ x = 0,4 = x=0,08mol

= V¢, =3.0,08.22,4=5,376 (lit)
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Dang 3: Bai toan lwdng tinh ca A1(OH)s
» Al(OH)31a 1 hidroxit lwéng tinh, n6 cé thé tac dung véi dung dich axit, dung dich bazo.
3H' + AI(OH), > A" + 3H O
Al(OH)3 + OH — Al(OH);
= AI(OH);3 13 mot chét ludng tinh né c6 thé dugc viét dudi dang bazo 13 AI(OH)skhi tac dung véi
dung dich axit. Nhung c6 thé duoc viét dudi dang axit HAIO,.H,O khi tac dung véi dung dich
bazo. Mudi NaAlO; c6 tén 1a natri aluminat, dugc coi 1a mudi duoc tao nén tir NaOH va NaAlO,.
HAIO; 12 axit yéu, yéu hon ca axit H,COs3 nén d& dang bi axit H,COj3 day ra khoi mudi NaAlO,,
san pham caa phan tng 13 mubi NaHCO3 ( HAIO, ton tai dudi dang HAIO,.H,0 tic 1a két taa
AI(OH)?

NaAlO, + CO, + 2H,0 - NaHCO, + Al(OH),

v Mubi natri aluminat con dugc viét duéi dang thuan tién hon cho viéc tinh toan 1a
Na[AI(OH),] . Khi dugc hoa tan trong nudc, mubi nay phan li hoan toan ra Na* va
AI(OH),

— Néu mudn thu duoc Al(OH); tir dung dich NaAIO; ta c6 thé ding cac cach sau:
- Nho thém vao dung dich mét lwgng NaAlIO, mot luong dung dich HCI
AI(OH), + H" —» AI(OH),{ + H,O
Tuy nhién, néu dung luong du dung dich -, thi két tia sau khi tao thanh s& bi hoa tan hét.
AI(OH), + 3H" —» AI" +3H,0
- Nho tir tir dung dich chira At(oH); vao dung dich mudi NH:
AI(OH), + NH, - AI(OH),{ + NH, T +H,0

Dung dich N+ khong thé hoa tan dugc AI(OH)s

- Nho tir tir dung dich chtra al(oH), vao dung dich mudi AI**
3AI(OH), + AI"" > 4AI(OH),

- Suc lugng du khi CO; vao dung dich AI(0H),

AI(OH), + CO, + H,0 — AI(OH), + HCO,

3.1. Bai toan nhé dung dich chira o H ™ vao dung dich chira A1™*
Al +30H — AI(OH), (1)

Al + 40H - AI(OH), (2)

» Khinhd tir tir dung dich oH ™ vao dung dich chira A3+ thi lwong két tiia tang dan dén cuc dai
sau d6 giam dan tré vé dung dich trong suét.
*  San phim tao thanh phu thudc vao ti 1é s6 mol Al3* v&i s6 mol OH -

~ n -
= Ppatr-=—".

n
ALY

- Néu T <3 thi chi xay ra phan &ng (1), tirc phan &ng chi tao két tda
- Néu 3< T < 4 thi xay ra ca hai phan &ng (1) va (2) .
- Né&u T >4 thi chi xay ra phan &ng (2), khong cé két tia tao thanh.
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v Trong cac bai toan tric nghiém ta c6 thé stt dung nhanh céc cong thirc nhu sau:
OH ™ (min) =3n N

=4n ., —n, .

OH ™ (max) Al N

Cau 1: Cho 500ml dung dich Ba(OH); 0,1M vao V ml dung dich Aly(SO4)3 0,1M. Sau khi cac phan rng
két thuc thu duoc 12,045 gam két tia. Gia trj ciia V 1a

A. 75 B. 150 C. 300 D. 200
& Bai giai:
N gacon), =0,05(mol)
Céc phan mg c6 thé xay ra:
3Ba(OH), + Al,(SO,), > 3BaSO, ¥ +2AI(OH), | (1)
4Ba(OH), + Al,(SO,), » 3BasO, { +Ba[AI(OH),], (2)
» THI: chi xay ra phan tng (1)
Midttin = Mgreo + M 4on, = 0,05.233+2.0,05 .78 =14,25 g >12,045 g (loai)
4 3 3
= TH2: x4y ra c4 2 phan Ung
3Ba(OH), + Al,(SO,), > 3BasSO, { +2AI(0OH), { 1)
3Xx X 3X 2x (mol)
4Ba(OH), + Al,(SO,), - 3BasSO, { +Ba[AI(OH),], (2)
4y y 3y (mol)
jnsa(OH) =3x+4y=0,05 (mol)
Lml =Moo, ¥ Marony, = 233.(3x +3y)+78.2x =12,045(g)
= x=0,01(mol);y =0,005(mol)
= Napso,), = X+y=0,015(mol)

0,015
= V =

=0,15(1) =150(m]1).

Pap anB
Cau 2: Cho 300 ml dung dich gdm Ba(OH), 0,5M va KOH x mol/lit vao 50 ml dung dich Al,(SO4); 1M. Sau khi
két thiic cac phan tmg thu duoc 36,9 gam két tua. Gia trj cta x 1a
A. 0,75. B. 0,25. C. 0,50. D. 1,0.
& Bai giai:
= Theo bai ra ta tinh duogc
n_o. =0,15 (mol);nsoz, =0,15 (mol);nMH = O,I(mol);nOH, =0,3+0,3.x(mol)
= Nhin thiy : n

Baso, = 0,15 (mol) > m o, =34,95(gam)
= M, (on), =36,9-34,95=1,95(gam)
1,95 _
= 4 0on), :?201025(m01)< Do s HOH,(¢):O,025-3 =0,075< n_.= 0,3+0,3.x

= ion A’ tac dung véi dung dich chira OH™ di tao 2 phuong trinh.
% (AI(OH),:0,025
Al + OH - ‘
LAI(OH),:0,1-0,0125=0,075(mol) BTNT (A1)
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n_ o =0,3+0,3.x=0,0253+0,0754 > x=0,259mol)

Pap an B.

Dang 3.2. Bai toan nhé dung dich chira H* vao dung dich chira A1(0H),

Khi nhé dung dich chtta H " vao dung dich chira Al(0H), thi phan rng xay ra nhu sau:

H™ + AI(OH), > AI(OH),{ + H,0(1)

4H" + AI(OH), » AI”" + 4H,0 (2)

Nhuw viy lwgng két tia ting dan dén cuc dai, sau d6 giam dan dung dich tré thanh trong suot.
San pham tao thanh phu thudc vao ti 1€ s6 mol ctia H*va ti1é s6 mol A1(OH),

n. .
H

batT=

n
AI(OH),
- Néu T <1 chixdy ra phan &rng (1); tirc phan &ng chi tao két tda
- Néu 1 <T<4 thixdyracahai phdn tng (1) va(2).
- Né&u T >4 thixay ra phan &rng (2), phdn &ng khéng c6 két tia tao thanh.
v Trong cac bai toan tric nghiém ta c6 thé st dung nhanh cac céng thirc nhuw sau:

. =3n, +n
OH ™ (min) 4 H

+

_ =4n , —n, +n
OH ™ (max) Al + H

Cau 1: Cho 46,6 gam hon hop X gé)m Na, K, Ba va Al,0O3 (trong d6 oxi chiém 30,9% vé khoi lugng)
tan hét vao nuée thu duge dung dich Y va 8,96 lit H, (dktc). Cho 3,1 lit dung dich HCI 0,5M vao dung
dich Y thu dugc m gam két tua. Gia tri ctia m la:

A.7.8. B. 35,1. C. 273 D. 0.

Bai gidi:

Mo =30,9% x 46,6 = 14,4g=>no=0,9mol = n,, ., =0,9:3=0,3 mol
Quy d6i kim loai M = { Na, K, Ba }

1
M + HOH > MOH + —H,
2

0,8 0,8 - 0,4 (mol)

Al,0O, + 2MOH — 2MAIO, + H,O

0,3 > 0,6 0,6 (mol)
Dung dich Y : 0,2 mol MOH du ; 0,6 mol MAIO;
Nuer = 1,55 mol khi cho vao dung dich Y :

HCl + MOH — MCI + H,0

0,2 0,2 (mol)

HCl+ MAIO, + HOH —» AI(OH),{ +MClI
0,6 0,6 0,6

HCl vén con du 0,75 mol sau phan tng trén nén két tia bi hoa tan 1 phan :
3HCI + AI(OH), —» AICIl, + 3H,0

0,75 — 0,25
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= N Ai(on), conlai = 076 - 0,25 = 0,35 mol

Vay Migria = M 50, = 0,35 x78=273 ¢

= Pap an C.

Dang 4: Bai toan phan ng nhiét nhém

. khiH _ (Vlit
s Al + FE304 —Y5 hh X(rén) _N_wH—) J I czo( (du)I :
lddy ——==— {

Yéu ciu tinh hi¢u suit .....
@ PP Giai : Suy luén va két hop v6i phuwong phap bao toan mol nguyén td
- Tt khi => trong hh X c6 Al du => mol Al (du)
- Tirmol 4 =>mol AP¥* trong dd Y => mol Al trong rin X => mol Al di phan tng
- Tinh hiéu suét ...
Ciu 1: (A. 2014) Thyc hién phan tng nhiét nhom hdn hop gom Al va m gam hai oxit sit trong khi tro,
thu duoc hdn hop ran X. Cho X vao dung dich NaOH du, thu dwoc dung dich Y, chat khong tan Z va
0,672 lit khi Hy (dktc). Suc khi CO, du vao Y, thu duoc 7,8 gam két taa. Cho Z tan hét vao dung dich
H,SO, , thu dugc dung dich chira 15,6 gam mudi sunfat va 2,464 lit khi SO, (¢ dktc, 1a san pham khir duy
nhat caa H,SO,). Biét cac phan ing xay ra hoan toan. Gid tri cia m 1a
A.5,04 B. 6,29 C.6,48 D. 6,96
= Bai giai
* na du = 0,02 (mol); naj ban dau = n két tha =0,1 mol => np phan tmg = 0,08 (Mol)
=>n =0,04 (mol) =>No trong oxit sit = 0,04.3 = 0,12 (mol)

Al,0,
= 7 chi chtra Fe.
Ng, =0,11(mol)= Ne nhan = 0,22 (mol).
£ s £, L \ 0,22 0,22 .
-Néu chi tao muoi sat (III) thi n_.=——=m_ ., =400.——=14,67(g)<15,6 (loai)
e 3 2 473 6
£ ) £ L \ 0,22 0,22 .
-Néu chi tao muoi sat (IT) thi n_. =———=m_, =400.——=16,72(g) >15,6 (loai)
¢ 2 ¢ 2

— tao ca 2 mudi sit (I1) va sét (I1I):
+2
Fe > Fe+ 2e
X 2x  (mol)

+3
Fe > Fe+ 3e

y 3y (mol)
0,22
n , =——=20,11(mol)
SO
‘ 2
m =m , +m _, +m , =15,6 & 56x +56y +96.0,11=15,6

muoi Fe?*

[n, =2x+3y=0,22

SO 4

= x =0,05(mol);y =0,04 (mol)
= m=mFe+mO =56.(0,05+0,04)+16.0,12 =6,96(g).
bap anD
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CHU'ONG 7: CROM - SAT - PONG
NOI DUNG 1: CROM VA HOP CHAT CUA CROM
A. LY THUYET.
A1. CROM
I. VI TRi VA CAU TAO
» Crom la kim loai chuyén tiép, thudc nhom VIB, chu ki 4, sb hiéu nguyén tir 1a 24.
= Sy phén bd electron vao cac muc nang lugng: 1s%2522p®3s?3p°4s'3d°
= CAu hinh electron nguyén tir: 1s?25°2p°®3s?3p°3d°4s hay [Ar] 3d°4s’

= Biéu dién c4u hinh electron qua 6 lugng tir:

|

»  Crom c6 s6 oxi hoa +1 dén +6. Pho bién hon ca 1a cac s6 oxi hoa +2, +3 va +6.
= Poam dién: 1,61
= Ban kinh nguyén tir Cr 0,13 nm (I nm = 1x10° m = 1x10" um)
= Ban kinh ion Cr** 12 0,084 nm va Cr** 12 0,069 nm.
II. TINH CHAT VAT Li
= Crom c6 mau tring anh bac, rat cimg (cting nhat trong sb cac kim loai), khé nong chay (1890°C).
= Crom la kim loai ning, c6 khbi luong riéng 7,2 g/cms.
III. TINH CHAT HOA HQC
1. Tac dung véi phi kim
» O nhiét d6 cao, crom tac dung dugc véi nhiéu phi kim
acr+30,—"52cr0,
2cr+3cl, —" 2crel,
2. Tac dung v6i nudec.

=  Crom c6 thé dién cuc chuan nho (E"C v e, = 0,74V ) am hon so voi thé dién cuc
r r

hidro 6 pH="7 (E° - —0,74V ). Tuy nhién, trong thuc té crom khong phan

H,0/H,
ung véi nudce.
3. Tac dung voi axit
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»  Khi tac dung véi dung dich HCI, H,SO4 loang tao ra mubi Cr(ID).
Cr+2HCl—— CrCl, + H,

Cr+H,S0, ——> CrSO, +H,
* Cr khong phan trng voi HNOj3 va H,SO4 dic ngui.
v Chuy: Crom khong tan dwoc trong dung dich NaOH loang cling nhw dung dich
NaOH dac nong.

IV. UNG DUNG
=  Thép chua 2,8-3,8% crom c6 d6 ctng cao, bén, co kha ning chdng gi
» Thép chira 18% crom la thép khong gi (thép inox).

» Thép chira 25-30% crom siéu cting du & nhiét do cao.

* Crom dung dé ma thép. Thép ma crom bao v¢ kim loai khoi bi an mon va tao vé dep cho dd vat.

V. SAN XUAT
* Phuong phép nhi¢t nhdm: Cr,O3 duogc tach ra tir quang cromit FeO.Cr0s.
4 FeCry04 + 8 Na,CO3 + 7 Oy — 8 NapCrOq4 + 2 Fe,03 + 8 CO;
2 Na,CrO4 + HSO4 — NayCry07 + NapSO4 + H,0
Na,Cr,0; +2 C — Cr,0O3 + Na,CO3 + CO

tO
Cr,0,+2Al—"— 2Cr+ Al,0O,

A2. MOT SO HOP CHAT CUA CROM

I. HOP CHAT CROM (II)
1.CrO
»  CrO la mét oxit bazo.
=  CrO tan dé dang trong dung dich HCI loang ; H,SO4 lodng
CrO +2HCl—— CrCl, + H,0

Cro +H,50, —— CrSO, +H,0

»  CrO c6 tinh khtr, trong khong khi CrO dé bi oxi hoa thanh Cr,0s.

1 o 1
CrO + =0, —— —Cr,0,

4 2
2. Cr(OH),
= Cr(OH); la chét rin, mau vang.
= Cr(OH); c6 tinh khtr, trong khong khi oxi hoa thanh Cr(OH);3
4Cr(OH),+0,+2H,0 —» 4Cr(OH), (tuong ty nhu Fe(OH),)

»  Cr(OH); la mot bazo.
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Cr(OH), + 2HCI—— CrCl, + 2H,0
3. Mubi crom (1)
= Mubi crom (II) ¢6 tinh khir manh.
2crcl, + cl, —— 2crcl, (tuong ty nhu FeCly)
1. HOP CHAT CROM (I1I)
1. Cr05
= Cry03 la oxit ludng tinh, tan trong axit va kiém dac.

Cr,0,+6HCI—— 2CrCl, + 3H,0

Cr,0,+2NaOH —— 2NaCrO, +H,0
Cr,0,+2NaOH +3H,0 —— 2Na[Cr(OH),]
*  Cry03 dugc dung tao mau luc cho dod st d6 thuy tinh.
v Cr,03 tuy 1a mét oxit ludng tinh, nhung né chi tan trong dung dich axit, kiém dic, chtr khong
tan trong dung dich loang.
2. Cr(OH);3
= Cr(OH);z la hiroxit ludng tinh, tan duoc trong dung dich axit va dung dich kiém.
Cr(OH), +3HClI—— CrCl, +3H,0
Cr(OH),+ NaOH —— Na[Cr(OH),]
Cr(OH), + NaOH —— NaCrO, + 2H,0
3. Mudi crom (I1I)
= Mudi crom (IIT) ¢6 tinh khir va tinh oxi hoa.
=  Trong mdi trudng axit, mudi crom (III) c¢6 tinh oxi héa bi Zn khir thanh mudi crom (IT)
2CrCl, + Zn —— 2CrCl, + ZnCl,
Cr,(SO,), +Zn —— 2CrsSO, + ZnSO,
* Trong moi truong kiém, mudi crom (IIT) ¢6 tinh khir va bi chét oxi hoa manh oxi hoa thanh mudi
crom (V1).

2CrBr, + 3Br, +16KOH — 2K ,CrO, +12KBr + 8H ,0
2CrCl, +3Br, +16KOH — 2K ,CrO, + 6KBr+ 6KCI+8H,0

Cr,(S0O,), +3Br, +16KOH — 2K ,CrO, + 6KBr + 3K , SO, +8H,0
2Cr(NO,), +3Br, +16KOH — 2K ,CrO, + 6KBr + 6KNO, +8H ,0

Phuong trinh ion:

3+

2Cr°" +3Br, +160H —— 2Crojf +6Br +8H,0
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v Phén crom-kali K»SO4.Cr(S04)3.24H,0 c¢6 mau xanh tinh, duoc ding dé thudc da, 1am chat
cAm mau trong nganh nhudm vai.
III. HOP CHAT CROM (VI)
1. CrOs

» CrO; la chét oxi hoa rat manh. Mot s6 chét vo co va hitu co nhu S, P, C, NH3, Co,HsOH ... bdc
chay khi tiép xuc voi CrOsz, CrOgz bi khir thanh Cr,0:s.
4Cro, +3S—— 350, + 2Cr,0,

10Cro, + 6P —— 3P,0, +5Cr,0,

4Cr0, +3C —— 3CO, + 2Cr,0,

C,H,OH +4Cr0, —— 2CO, +3H,0 + 2Cr,0,
2Cr0, + 2NH, —— Cr,0, + N, + 3H,0

= CrOs la oxit axit, khi tdc dung v&i nude tao thanh hon hop axit cromic H,CrO4 va axit dicromic
H,Cr,0-. Hai axit nay khong thé tach ra & dang tu do, chi ton tai trong dung dich. Néu tach ra khoi
dung dich, chiing bi phan huy thanh CrOs.
Cro, + H,0 - H,CrO,(mau vang)
2Cr0, + H,0 —» H,Cr,0, ( mau da cam)

2. Muodi cromat va dicromat

2-

€07 ¢6 mau da cam.

2

= Joncromat ©"©+ c6 mau vang. Ton dicromat

* Trong moi truong axit, cromat chuyén hoa thanh dicromat.
2K ,CrO, +H,S0, —— K,Cr,0, + K,SO, + H,0

* Trong moi truong kiém dicromat chuyén hoa thanh cromat.

K,Cr,0, + 2KOH —— 2K ,CrO, + H,0

0 2- + 2-
Téng quat: 2Cr0, +2H Z==Cr,0, +H,O
v Ta c6 chuyén hoa sau

- Néu ta nhé dung dich chira ion H' lodng vao dung dich Na,CrO, ( mau vang ) thi dung

dich s& chuyén sang mau da cam

- Néu ta nho dung dich kiém loing vao dung dich Na,Cr,07 thi dung dich s& chuyén sang

mau vang.

=  Mudi cromat va dicromat c6 tinh oxi hoa manh, chung bi khur thanh mudi Cr(I1I).
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K,Cr,0, + 6FeSO, + 7TH,SO, — Cr,(S0,), + 3Fe,(SO,), + K,SO, + 7H,0

K,Cr,0. +6KI+7H,SO, - Cr,(SO,), + 4K ,SO, +31,+7H,0
K,Cr,0, +14HCIl > 2KCI+3CrCl, +3Cl, + 7H,0

K,Cr,0, +3H,S+4H,SO, > Cr,(SO,), + K,SO, + TH,0 +3S
(NH3)2Cr,07 bi nhiét phan theo phan tng:

tU
(NH,),Cr,0, —~—> N, + Cr,0, + 4H,0

B. MOT SO BAI TAP PIEN HINH CO HWONG DAN

Cl, du,t® X dung dich NaOH dw

Cau 1: Cho so d6 phan tng Cr

Chét Y trong so do trén 1a

A. Na,Cr,07 B. Cr(OH), C. Cr(OH); D. Na[Cr(OH).]
Giai: Chudi phan ung:

1. 2Cr + 3Cl; — 2CrCl3

2. CrCl3 + 4NaOHdu — Na[Cr(OH),] + 3NaCl
Pap an D
Ciu 2: Dé oxi hoa hoan toan 0,01 mol CrCls thanh K,CrOy4 bang Cl, khi ¢6 mit KOH, lugng mol tdi
thiéu Cl, va KOH phan ung 1a

A. 0,03 va 0,08 B. 0,015 va 0,08 C. 0,03 va 0,04 D. 0,015va 0,04
Huéng dan
* Phuong trinh phan tng:
2CrCl, + 3Cl, + 16 KOH — 2K,CrO, +12KCIl + 8H,0

n = 0,015(mol)

» Theo phuong trinh phan ng : ot
n =8.0,01=0,08(mol)

KOH
= Vay can tdi thiéu 0,015 mol Cl, va 0,08 mol KOH.
= Dap an B
Cau 3: Cho m gam hdn hop bot X gdm ba kim loai Zn, Cr, Sn c6 s6 mol bang nhau tic dung hét véi luong du dung
dich HCl loang, néng thu dugc dung dich Y va khi H,. C6 can dung dich Y thu duogc 8,98 gam mudi khan. Néu cho
m gam hdn hop X tac dung hoan toan véi O; (du) dé tao hdn hop 3 oxit thi thé tich khi O, (dktc) phan g 1a
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A. 2,016 lit. B. 1,008 lit. C.0,6721lit. D. 1,344 lit.
Huéng din
Pap an B
Msnct, ¥ Mzac, ¥ Merey, = 8,98
= ng, =n, =n, =——=0,02(mol)
449
1
ng =ng, +—n, +—n_ =0,045(mol) = VvV, =1,008(l).
2 2 2

Cau 4: Khi cho 41,4 gam X gdbm Fe,0,, Cr,0, va Al,0O, tac dung véi dung dich NaOH dic (du), sau
phan tng dugc 16 gam chat ran. Dé khir hoan toan 41,4 gam X bang phan (mg nhiét nhém, phai dung
10,8 gam Al. % khbi lugng ctia Cr,0, trong X 1a (H= 100%, Cr = 52)
A. 50,67%. B. 20,33%. C. 66,67%. D. 36,71%.
Hudéng dan
= Goi X, Y, z lan luot 1a s6 mol cua cac chat Fep03, Cr203 va Al203
* Theo bai ra ta c6 phuong trinh: 160.x + 152.y + 102.z =41,4 (1)

% X tac dung vai dung dich NaOH dic (du) = chit ran khong tan thu dugc chinh 1a Fe,O3

Fe,0,

=n =x:£=0,1(mol) 2
60

% D¢ khir hoan toan X can dung 10,8 gam Al. Ta c6 so d6 khir X nhu sau:

([Fe.O
2 Al (Fe:;Cr
cr,0, —2' 4
LAIZO3
Ao,

= Ta c6 phuong trinh: 2x + 2y = 0,4 (3)

[x=0,1
Gidi hé (1); (2); @) = |y=0.1
[z=0,1
0,1.152
= %m,_ . = 100 = 36,71 %
O 414
= Pap an D

Ciu 5: Cho cac phat biéu sau:

(a) Trong bang tuin hoan cac nguyén té hoa hoc, crom thudc chu ki 4, nhom VIB.
(b) Céc oxit ctia crom déu 1a oxit bazo.

(¢) Trong cac hop chit, s6 oxi hoa cao nhét ciia crom 1a +6
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(d) Trong cac phan tmg héa hoc, hop chat crom(111) chi dong vai trd chat oxi hoa.
() Khi phan g véi khi Cl, du, crom tao ra hop chat crom(111).
Trong céac phat biéu trén, nhitng phat biéu dung la:
A. (a), (b) va (e) B.(a),(c)va(e) C.(b),(d)va(e) D. (b), (c) va (e)
Huéng dan:
bap an B
= Cac oxit cua Crom: CrO la oxit bazo, Cr,O3 oxit ludng tinh, CrOgz 1a oxit axit
= Phan ung trong mdi trudng Kiém crom(Ill) dong vai tro chat khir; con trong méi truong axit

crom(IIT) dong vai trd chat oxi hoa.

NOI DUNG 2: SAT VA MOT SO HQP CHAT CUA SAT
A. LY THUYET.

I/. KIEN THUC CO BAN:

1/. Vi tri va tinh chit vt 1y:
= Sit thudc phan nhom phy nhom VIII (VIIIB), chu ki 4, s6 hiéu 26, d = 7,9g/cm®, d& dat mong, kéo

soi, ¢6 tinh nhiém tir. Dan dién kém hon nhom.

= Céu hinh e: [Ar]3d°4s®. C4u tao don cht: manh tinh thé lap phuong tam khdi (Fe,) hay lap
phudng tam dién (Feg).

= Céic quing chira sit: Manhetit (FesO4); Hemantit do (Fe,O3); Xiderit (FeCOs); Pirit (FeSy);
Hemantit nau (Fe,03.nH,0)

2/. Tinh chit héa hoc:

a/. Tac dung voi phi kim:

= Khi dun néng sit tac dung truc tiép voi nhiéu phi kim nhu Oy, Cly, S ... tao thanh sat oxit,
st clorua, sit sunfua (Fe30g4, FeCls, FeS).

b/. Tac dung voi nwoc:

<570°C

3Fe + 4H,0 ————> Fe, 0, + 4H,

>570°C

Fe + H, O ————> FeO + H,

¢/. Tac dung voi dung dich axit:

* Vi cac dung dich HCI, H,SO, loang, chi tao khi H, va mudi cua ion Fe?*:

Fe +2H" - Fe*" + H,
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» Vi cac dung dich axit c6 tinh oxi héa manh nhu HNOj3 va H,SO4 dac, néng khong tao Hp
ma 14 san pham khir cia gde axit:
2Fe + 6H,S0; (d, t°) — Fey(SOy)3 + 35S0, + 6H,0
Fe + 4 HNO; — Fe(NOg3)3 + NO + 2H,0

d/. Tic dung véi dung dich mudi:

= Sit day duoc cac kim loai dimg sau (trong ddy dién hoa) khoi dung dich mudi (tuong tu
nhu phan diéu ché kim loai bang phuong phap thiy luyén): Fe + CuSO4 — Cu + FeSO,
3/. Hop chit ciia sit:

a/. Hop chit cia sit (I1):

= Tinh chit héa hoc chung cua hop chit Fe®* 1a tinh khir
4Fe(OH); + 2H,0 + O, — 4Fe(OH)3
(luc nhat) (d6 nau)
= Mubi Fe?* 1am phai mau thudc tim trong moi truong axit:
10FeSO, + 2KMnOy + 8H,SO4 — 5Fey(S04)3 + 2MnSO, + K;SO4 + H,0
2FeCl; + Cl, — 2FeCls;
3FeO + 10HNO3 — 3Fe(NOs)3 + NO + 5H,0
* Tuy nhién khi gip chét c6 tinh khir manh hon thi Fe?* thé hién tinh oxi hoéa:
Zn + Fe?* — Fe + Zn**

b/. Hop chit caa sit (I11):

= Fe** ¢4 cAu hinh e: 15%25%2p°®3s%3p°3d°, ion Fe** co mirc oxi hoa cao nhét nén trong cac
phan tng héa hoc, chi thé hién tinh oxi hoa:
Cu + 2FeCl; — CuCl; + 2FeCl,
Fe + Fe,(SO4); — 3FeS0O,
¢/. Céc hop chit ciia sit v6i oxi:
= Gom: FeO, Fe,03, Fe30,4 (FeO.Fe;05)
Fes304 + 8HCI — FeCl, + 2FeCl; + 4H,0

4/. Nouyén tic sin xuit sang va thép:

= Gang: 1a hop kim cua Fe chira tir 2 — 4% cacbon. Trong gang con c6 1 sd tap chat: Si, P,

Mn, S.
= Thép: hop kim cua sét véi cacbon va mot s6 nguyén tb khac, trong d6 cacbon chiém dudi
2%.
Nguyén tic san xuat gang Nguyén tac san xuat thép
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» Dung CO dé khir oxit sat (cic qudng
cacbonat hay pirit khi nung néng (cé6 mat
0,) déu bién thanh oxit)

» Nguyén liéu: quang sat, than cdc, khong
khi.

* Oxi cla khdng khi dugc sdy néng dén
900°C

C+ 0, > CO; + 94Kcal

»= Nhiét do |1&n dén khodng 2000°C, nén:
CO, + C— 2CO — 42Kcal

Oxit cacbon kh(r oxit sét:
3Fe,03 + CO — 2Fe304 + CO,
Fe304 + CO — 3FeO + CO,
FeO + CO —» Fe + CO,

» Chat chdy két hop véi tap chat trong
nguyén liéu tao thanh xi:

Ca0 + Si0,; — CaSiOs

= Fe sinh ra tao thanh hgp kim véi C, Si, Mn
. thanh gang néng chay trong 1o (

t:’ gang nhd hon t: Fe )

Luyén gang thanh thép bang cach lay
ra khoi gang phan 1&n C, Si, Mn va hau
hét P, S tw su oxi héa gang néng chay.
Cac phan (rng xay ra theo thu ty:

Si+ 0, — SiO,
2Mn + O, > 2MnO
C+0,— CO,
CO,+C—2CO
S+0,—> S0,

4P + 50, — 2P,0s

Cac khi (CO,, SO,, CO) bay ra khéi hé.
SiO, va P,0s la nhitng oxi axit két hop
v&i FeO, MnO tao thanh xi.

Khi cac tap chat bi oxi héa hét thi Fe bj
oxi hda:

2Fe + O, — 2FeO (nau)

Thém vao 16 mét it gang giau C dé diéu
chinh ti 1&é C va mot lvgng nho Mn cling
duoc thém vao 16 dé khir oxit sat:

FeO + Mn — Fe + MnO

II/. KIEN THUC BO SUNG:

1/. Sit bi oxi h6a thanh hdn hop mubi Fe(Il) va Fe(IIl):

= Do sat co6 2 hoa tri 1a 2 va 3, nén khi tac dung vdi chat oxi hoa, tuy thudc vao ti 1¢ s6 mol cua céc

chat tham gia phan tng, c¢6 thé tao thanh hdn hop 2 loai muébi sat.

a/. Truomg hop Fe phan wng voi AgNOs:

* Vidu: cho 0,15 mol Fe vao dung dich chtra 0,4 mol AgNOs3

Fe + 2AgNO3; — Fe(NOs), + 2Ag
0,15 0,3 0,15 mol
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AgNO; con lai (0,4 — 0,3) = 0,1 mol, s& oxi hoa tiép Fe(NO3),

FE(NO3)2 + AgN03 - FE(N03)3 + Ag
0,1 0,1 0,1 mol
e Dung dich thu dugc c6 Fe(NO3),: 0,05 mol va Fe(NO3)3: 0,1 mol

e Tbng quat: Néu ti 16 mol AgNOs va Fe: f = M agno,

nFe

* 2 <f<3: dung dich chira Fe(NO3); va Fe(NO3)s.
* f>3: dung dich chi chira Fe(NO3)3
* f<2: dung dich chi chira Fe(NOs3),

b/. Truong hop Fe phan ing véi dung dich HNOs:

= Vidu: Cho x mol bdt Fe tac dung voi dung dich chtra y mol HNOs. xé4c ding ti 1& x/y dé dung dich
thu duoc chira 2 mudi Fe(NOs); va Fe(NOs)s.
e Céc phan tng c6 thé xay ra:

Fe + 4AHNO; —» FE(NO3)3 + NO + 2H,0

a 4a a mol
Fe + 2Fe(NO3); — 3Fe(NOs),
b 2b 3b mol

e Goia, b 1an luot 1 s6 mol Fe tham gia cac phan {ng.
e Néu co 2 mudi, HNO; hét va y = 4a.
e S6 mol Fe tham gia phan tng: a + b =x

.y 4
Taco: —=

X a+b

vdi didu ki€n 0 < 2b < a

8 'y
Suy ra: —< —< 4.
3 x

M yno,

Tong quat: Néu ti 18 s6 mol HNOs va Fe: f =

nFe

8 .
- —<{f<4: dung dich chira Fe(NO3); va Fe(NO3)s.
3
- f>4: dung dich chi chita Fe(NO3)3
- gt : dung dich chi chira Fe(NO3);
3

2/. X4c dinh cong thirc ciia oxit sit:

Dit cong thic cua oxit sit 14 FexOy. Céc truong hgp thuong gép:
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FeXOy FeO Fe203 FE304
1 2 3
3 4
A
Y > 0,75... <0,75... 2 x
— < =<1
3 y
Hoa tan véi HCl, H,S04 (1) Chitao Fe’* | ChitaoFe* | Tao hdn hop Fe’* va Fe*'

3/. Céc phén iing chuyén dbi Fe(Il) thanh Fe(III) va nguoc lai:
a/. Fe(1I) thanh Fe(I1I):
e Céc chat oxi hoa manh: Cl,, Br,, Oy, HNO3, H,SOq4 4, Ag+, KMnOy oxi hoa cac hop chat
Fe(II) 1én hop chat Fe(III).
2FeCl, + Fe — 2FeCl;
6FeCl, + 3Br, — 4FeCl; + 2FeBr;
6FeSO,4 + 3Cl, — 2Fex(SO,)s + 2FeCls
10FeSO, + 2KMnO, + 8H,S0, — 5Fey(S04)3 + 2MnSO, + K,SO4 + H,0
3FeO + 10HNO3 — 3Fe(NO3); + NO + 5H,0
4Fe(OH); + 2H,0 + O, — 4Fe(OH)3
FeCl, + 3AgNOs du — Fe(NO3)s + Ag + 2AgCl
b/. Fe(I1) thanh Fe(II):
e Céc chit khir: Fe, Cu, CO, I', H,S, [H], Sn** ¢6 thé khir hop chit Fe(III) thanh Fe(II)
2Fe®* + SO, + 2H,0 — 2Fe*" + s0? +4H"

2Fe®" +Sn?" — 2Fe?* + Sn**
2FeCl; + H,S — 2FeCl, + S + 2HCI
2FeCl3 + 2HI — 2FeCl, + I, + 2HCI

¢/. Vai phan wng téng quat:

FexOy + 2yHI — xFel, + (y-x)I, + yH,0

3Fe Oy + (12x-2y)HNO3; — 3xFe(NO3)3 + (3x-2y)NO + (6x-y)H.0O
2Fe, Oy + (6X-2y)H2S04 — XFex(S04)3 + (3X-2y)SO, + (6x-2y)H,.0
4Fe(OH), + (3-n)O; + (6-2n)H,0 — 4Fe(OH);3

(5x-2y)FeO + (16x-6y)HNO3; — (5x-2y)Fe(NO3z)s + NxOy + (8x-3y)H,0
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B. MOT SO DANG BAI TAP DIEN HINH CO HWONG DAN

1. Dang hén hop sit va cac oxit phan ing véi chit oxi héa manh:

Céu 1: Cho 11,36 gam hdn hop gém Fe, FeO, Fe,03 va FesO, phan tng hét véi dung dich HNO;
lodng (du), thu dugc 1,344 lit khi NO (san phdm khtr duy nhit, & dktc) va dung dich X. C6 can
dung dich X thu dugc m gam mubi khan. Tinh m ?

Phén tich dé: Ta coi nhu trong hdn hop X ban dau gdm Fe va O. Nhu vay xét ca qua trinh chat
nhudng e 1 Fe chat nhan ¢ 14 O va No, . Néu chung ta biét duoc sb tong s mol Fe trong X thi s&
biét duoc sé mol mudi Fe(NO3); trong dung dich sau phan tng. Do d6 chung ta s& giai bai toan
nay nhu sau:

Giai:

S6 mol NO = 0,06 mol.

Goi s6 mol Fe va O twong tmg trong X 1 x va y ta c6: 56x + 16y = 11,36 (1).

Qua trinh nhudng va nhén e:

Chét khtr Chét oxi hoa

3+ 88
Fe > Fe +3e 3 ol O

i T
i

Téng electron nhuong: 3x (mol)

Téng electron nhan: 2y + 0,18 (mol)

Ap dung dinh luat bao toan electron ta cé: 3x =2y + 0,18 2)

Tu (1) va (2)tacohe [56x +16y =11,36
[3x -2y =0,18
Gidi h¢ tréntaco x=0,16 va y=0,15

Nhu vay n_, =n = 0,16 mol vay m = 38,72 gam.

Fe(NO,),
Vi bai toan nay ta ciing co thé quy vé bai toan kinh dién: D6t m gam sat sau phan tng sinh ra
11,36 gam hon hop gdm Fe, FeO, Fe,03 va FesO4 . Hon hop nay phan ung hét voi dung dich
HNO; lodng (du), thu duoc 1,344 1it khi NO (san pham khir duy nhat, & dktc). Chung ta s& tinh m
r0i tir suy ra s6 mol Fe va tir d6 tinh s6 mol cua sit.

Phat trién bai toan:

Truong hop 1: Cho nhiéu san pham san pham khir nhu NOy, NO ta ¢6 van dat hé binh thuong
tuy nhién chat nhan e bay gid 1a HNO3 thi cho 2 san pham.
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Truong hop 2: Néu d& ra yéu cau tinh thé tich hodc khdi lwong cia HNOj3 thi ta tinh s6 mol dira
vao bao toan nguyén t6 N khi d6 ta s& co:

. mubi Khi _3
nHNOS_nNO3+nNO3_ nFe+nNO(nNOZ)

2. Dang dot chay Sit trong khong khi rdi cho sin phidm phan ng véi chit oxi hoa
= Cau 1: Nung nong 12,6 gam Fe ngoai khong khi sau mot thoi gian thu duge m gam hon hop X
gdém Fe, FeO, Fe,0;3 va Fe;0,4 . Hn hop nay phan tmg hét voi dung dich H,SO4 dic nong (du),
thu duoc 4,2 lit khi SO, (san phdm khir duy nhét, ¢ dktc). Tinh m?
= Phan tich dé: So dd phan ung
(FeO,Fe,O, so, T
| Fe,O,va Fe du | Fe,(SO,),

0, (kk) H,S0,dn

Fe
Fe phan tmg v6i Oxi cho 3 san pham oxit va lugng sit du, sau d6 hdn hop oxit nay phan tng véi
H,SO, dic néng dwa 1én sit +3. Trong qua trinh Oxi nhdn e dé dua vé O co trong oxit va
H2SO4(+6) nhan e dé dua vé SO, (+4).
* Nhu vay: + Khdi luong oxit sé& 1a tong ciia khdi lwong sat va oxi.
+ Ca qua trinh chét nhuong e 1a Fe chét nhan lIa O va H,SOq,.
= Gidi:Tacé n,, =0,1875 mol, Nge= 0,225 mol
Goi s6 mol oxi trong oxit 1 x ta co:
Chét khtr Chét oxi héa

- 0

Fe > Fe’ + 3e +02,

Tong electron nhuong: 0,675 mol
Téng electron nhan:  2x + 0,375 (mol)
Ap dung dinh luat bao toan electron ta cé: 0,675 =2x +0,375 —— x=0,15
Matkhactacoé: m=m_ +m_, nén:m=12,6 +0,15x16 =15 (gam).
3. Dang khir khong hoan toan Fe,O3 sau cho sian phim phan g véi chét oxi h6a manh 12 HNO;
hoac H,SO, dic nong:

= Cdu I: Cho mot ludng khi CO di qua 6ng st dung m gam Fe,O3 nung nong. Sau mét thoi gian thu
duoc 10,44 gam chét rin X gém Fe, FeO, Fe,O3 va FezO4 . Hoa tan hét X trong dung dich HNO3
dic, nong thu duoc 4,368 lit NO, (san pham khtr duy nhét & dktc). Tinh m ?

= Phdn tich dé: So d6 phan tng
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Fe O __¢co <[Feo’Fe304_ﬂosdn Noz T
23 0 LFezos’Fe |\|:e(NOZ)3

Trong truong hop ndy xét qua trinh dau va cudi ta thay chit nhuong e 1a CO, chit nhan e 1a
HNOs;. Nhung néu biét téng s6 mol Fe trong oxit ta s& biét dugc sb mol Fe,O3. Boi vay ta ding
chinh dir kién bai toan hoa tan x trong HNOj3 dé tinh tong s6 mol Fe.

*  Gidi:
Theo dérata c6: n, =0,195mol
Goi s6 mol Fe va O tuong tng trong X 1a x va y ta c6: 56x + 16y = 10,44 (1).
Qua trinh nhuong va nhéan e:

Chét khtr Chét oxi hoa

. 0+2e 0%
Fe > Fe’ + 3e -

+4
>+le > N O,

+

N

= Ap dung dinh luat bao toan electron ta cé: 3x =2y + 0,195 2)

(66x +16y =10,44

Tir (1) va (2) ta ¢6 hé
r(1)va(e)taco e%[3x—2y:0,195

Gidi h¢ trénta co6 x =0,15 va y=0,1275

Nhu v@y nge= 0,15 molnén n_, , =0,075mol —— m =12 gam.

Nhdn xét.
Di nhién trong bai toan trén ta ciing c6 thé giai theo cach tinh s6 mol O bj CO 1ay theo phuong
trinh:
4
co+[0" |-2e——cCO, va N +1le > N O,
Sau d6 dua vao dinh luat bao toan khéi luong ta ¢c6: m = 10,44 + mg’
4. Dang hdn hop oxit sit phan wng véi axit thwong: H
. Téng quan vé dang nay:
Day khong phai 1a phan tmg oxi hoa khir ma chi 14 phan ung trao doi. Trong phan g nay ta coi

do6 1a phan Gng cta: 2H " + [o 2'} — H,0 vatao ra cic mudi Fe** va Fe** trong dung dich. Nhu

vy néu biét s6 mol H' ta c6 thé biét dugc khéi luong cia oxi trong hdn hop oxit va tir d6 co thé

tinh dugc tong sb mol sit trong hdn hop ban dau.
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Cau 1: Cho 7,68 gam hon hop gém FeO, Fe304, Fe;03 tac dung vira hét v&i 260 ml HC1 1M thu
dugc dung dich X. Cho X phan tmg véi dung dich NaOH du thu dugc két tia Y. Nung Y ngoai
khong khi dén khéi luong khong d6i thu duoc dén khéi luong khong doi duoc m(g) chat ran. Tinh

m
[FeO
Phan tich @& Sodd | re o, e, [72C" wen  [FEOMY g, ¢, o
[Fe304 |FeCl, |Fe(OH), ¥
+ Ta coi H* cua axit chi phan tmg v&i O cta oxit
+ Toan bd Fe trong oxit chuyén vé Fe,03
+ Tur s6 mol H' ta ¢6 thé tinh duoc sé mol O trong oxit tir do c6 thé tinh duoc luong Fe c6
trong oxit.
+ Nung cac két tiia ngoai khong khi déu thu duoc Fe,03
Giai:

Tacon . =n,,=0,26mol
H

Theo phuong trinh: 2H " +[0* ] - H,0 trong O% 1a oxi trong hdn hop oxit

N = 0,13mol mj theo dinh luat bao toan khdi lugng ta ¢6: mee + Mo =7,68
Nén mg = 7.68 — 0,13x16 =5,6(gam) — ng. = 0,1 mol
Ta lai c6 2Fe —— Fe;03
0,1 0,05
Vay m = 0,05x160 = 8 gam.
Nhin xét: Ngoai cach giai trén ta ciing c6 thé quy hdn hop vé chi con FeO va Fe,03 vi Fe30, coi

nhu 1a hdn hop ctia FeO.Fe,03 voi $6 mol nhu nhau.

5. Dang sat va hon hop oxit sit phan wng véi axit thwong: H

Téng quan vé dang nay:
Dang nay co ban gidng dang thir 4 tuy nhién san phadm phéan tmg ngoai H,0 con ¢6 H, do Fe phan

mg. Nhu vay lién quan dén H' s& ¢6 nhitng phan tng sau:

2H " +2e—— H, T

2H*+[02’J7—> H,0

Nhu vy ching ta co thé dira vao tong sé mol H" va sé mol H, dé tim sé mol cua O? tir d6 tinh

dugc tong s6 mol cua Fe.
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Cau 1: Cho 20 gam hon hop gém Fe, FeO, Fe304, Fe;03 tac dung vira hét véi 700 ml HCI 1M thu
dugc dung dich X va 3,36 lit khi H, (dktc). Cho X phan tng voi dung dich NaOH du thu duoc két
tia Y. Nung Y ngoai khong khi dén khéi luong khong ddi thu duoc dén khéi luong khong ddi

duoc m(g) chit rin. Tinh m

(Fe
(H, 1 .
A , A A FeO | Fe(OH) nungtron
Phén tich de: So do — X JFecl, —X2°1, P mmawenskk y pe o
‘Fe203 |F cl LFE(OH)3»L
e
tFe3O4 { :

+ Ta coi H* cua axit vira nhan electron dé thanh Hy va phan tmg véi O cia oxit
+ Toan bo Fe trong oxit cudi ciing chuyén vé Fe,03
+ Tir tong s6 mol H' va s6 mol Hj ta co thé tinh dugc sé mol O trong oxit tir d6 tinh dugc lugng
Fe co6 trong oxit.
Gidi: Tacon . =n,,, =0,7moln, =0,15mol
Ta c6 phuong trinh phan {mg theo H".
2H +2e —— H, T (1)
2H " +[oz‘]——> H,0(2)
Tu(l)taco n . =0,3mol (vi s6 mol H,=0,15mol) nhu vay s6 mol H phan tng theo phan tmg
(2) 14 0,4 mol( tdng 0,7 mol). Vay sé mol 0% 1a: 0,2 mol.
ma theo dinh luét bao toan khdi lugng ta cd: mge + Mo =7,68
Nén mge = 20 — 0,2x16 =16,8 (gam) — nge = 0,3 mol
Ta lai c6 2Fe —— Fe;03

0,3 0,15
Vay m =0,15x160 = 24 gam.

6. Dang chuyén ddi hon hop twong dwong:

Téng quan:

Trong sb oxit sit thi ta coi Fe3Oy4 1a hon hop cua FeO va Fe;O3 cé s6 mol béng nhau. Nhu vay c6
thé ¢6 hai dang chuyén d6i. Khi dé ra cho s6 mol FeO va Fe,O3 ¢6 sd mol bﬁng nhau thi ta coi nhu
trong hdn hop chi 1a Fe30,, con néu khong c6 dit kién d6 thi ta coi hdn hop 14 FeO va Fe,03. Nhu
vay hon hop tir 3 chat ta c6 thé chuyén thanh hdn hop 2 chit hoic 1 chat twong duong.

Cau 1: Cho m gam hon hop oxit st gém FeO, Fe304 va Fe,O3 tan vira hét trong dung dich
H,S0, tao thanh dung dich X. C6 can dung dich X thu duoc 70,4 gam mudi, mit khac cho Clo
du di qua X roi ¢6 can thi thu duoc 77.5 gam mudi. Tinh m?

Phan tich dé:
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Cho oxit tac dung vdi H,SO, ta s€ thu dugc 2 mudi FeSO,4 va Fe,(SOy)3. Do do ta ¢o thé coi hdn
hop ban dau chi gdm hai oxit FeO va Fe,O3. Ta thiy khdi lvong mudi ting 1én d6 1a do phan tng:
2Fe* + Cl, —— 2Fe** + 2CI
Nhu vy khéi lugng ting 1én d6 1a khéi luong cua Clo. Vay tir khéi lugng cua Clo ta co thé tinh ra
s6 mol ctua Fe?* tir d6 tinh duoc s6 mol FeO, mat khac ta ¢ téng khdi lugng mubi FeSO,4 va
Fe,(SO4)s ma biét duoc FeSO,4 vy tir day ta tinh dugc Fey(SO4)s va nhu vay biét duoc sé mol cua
Fe20s.

»  Giai:
Coi hén hop gém FeO va Fe,0; ta ¢ phuong trinh phan tmg:
FeO + H,SO4 —— FeSO4 + H,0
Fe,O3 + 3H,SO, ——  Fey(SO4); + 3H,0
Khdi lwong ting 1én d6 chinh 1a khéi luong ciia C1” ¢6 trong mudi theo phwong trinh:
2Fe*" + Cl, —— 2Fe®* + 2CI

77,5-70,4

Véy n.-= T: 0,2mol NhWw véy Sé N =Neso, = Neo = 0,2mol
R n 70,4 -0,2x152
Ma Meeso, T Mee,s0,y, = 70,4 vay N, 50,0, = =0,1mol
400
Nén n =n =0,1mol

Fe, (SO,), Fe,O

Dodé:m=m_ +m =0,2x72+0,1x160 = 30,4(gam)

Fe,O

Vay m = 30,4 gam

NOI DUNG 3 : PONG VA HOP CHAT CUA DONG

A.LY THUYET
A:. PONG
I. Vi tri, cAu tao, tinh chat vat ly
1. C4u tao ciia don chit:
= Lakim loai chuyén tiép, thuoc nhom Ig, Chu ky 4, S6 hiéu NT 1a 29, Ki hiéu Cu — Zcu .
» CAu hinh e: 15%2522p°®3s?3p°3d'%4s™ hodc:  [Ar ]3d™%4s™.
= Trong cac hop chat dong c6 soh phd bién l1a: +1; +2.
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= Chu hinh e cua: Ion Cu®: [ar ]3d"®  lon Cu?": [Ar ]3d°
2. Céu tao ciia don chit:
=  Podng c6 ban kinh nguyén tir nhé hon kim loai nhom Ia
= Jon déng ¢ dién tich 16n hon kim loai nhém Ia
= Kim loai déng 6 clu tao kiéu mang tinh thé 1ap phuong tam dién 1a tinh thé dic chic — lién két
trong don chit déng bén viing hon.
3. Mot so tinh chit khac ciia dong:
* Ban kinh nguyén tr: 0,128 (nm).
= Ban kinh cac ion Cu®*: 0,076(nm); Cu*: 0,095 (nm)
= Pdamdién: 1,9
» Nang luon ion hoa Iy, Ip: 744; 1956 (KJ/mol)
= Thé dién cyc chudn: E%*/cy: +0,34(V).
II. Tinh chat vat li:
»  Lakim loai mau do, déo, dé kéo soi va trdng mong.
= Dain dién va nhiét rit cao (chi kém hon bac). D = 8,98g/cm?; t°,c = 1083°C
II1. Héa tinh: Cu 1a kim loai kém hoat dong; c6 tinh khir yéu.
1. Phan ung véi phi kim:
= Khi d6t néng 2Cu + O, — 2CuO (dong II oxit)
* Cutd Vi Cly, Bry, S... ¢ nhiét d thuong hodc dun néng.
PT: Cu + Cl, — CuCl; (d6ng clorua)
Cu + S — CuS (dong sunfua).
2. Tac dung voi axit:
a. Vi HCI, HSOu(1):
Khéng phan tmg nhung néu c6 mit O, cia khong khi thi Cu b oxi hoa — cu®
PT: 2Cu+4HCI + O, — 2CuCl, + 2H,0.
2Cu + 2H,S0q4 (1) + O, —» 2CuS0O4 + 2H,0
b. V61 HNO3, H,SO4 dac nong:

0 +5 +2 +2

3Cu+8H NO_(I) > 3Cu(NO,),+2NO T+4H,0

0 +5 +2 +4

Cu+4H NO,(d) - Cu(NO,), +2N0,+2H,0

0 +6 42 v

Cu+2H,SO4(d,n) > Cu(SO,), +2S O, +4H,0

3. Tac dung véi dung dich mubi:
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=  DPong khir duoc ion ciia nhitng kim loai ding sau no trong diy dién hoa & trong dd mudi — kim
loai tu do

TD: Cu + 2AgNO; — Cu(NOs), + 2Agd Cu + 2Ag" > Cu® + 2Agl

Az: MOT SO HOP CHAT CUA PONG
1. Péng (IT) Oxit: CuO la chit rin, mau den

+2 t° o +2 -3 t° 0 0

* Tinhoxihéa: TD: cuo+co - cu+cCco, T CuO+2NH,—> 3Cu+N,T+3H,0

= Tinh oxit baze : CuO + 2HCI — CuCl, + H,O
2. Pong (1) hidroxit: Cu(OH); Chat rin, mau xanh
* Tinh bazo: Phan ng véi axit > M + H,0O
TD: Cu(OH), + 2HCI — CuCl;, + 2H,0
* PhYn ¢ng t'o phgc: ®ang(Il) hidroxit tan ®-ic trong dung dbch NH3 ®Zc do t'o
thunh phgc chEt amoniacacbOn: Cu(OH), + 4NH; — [Cu (NHs3)4] (OH),
= Cu(OH), d& bi nhiét phan: Cu(OH), —"— CuO + H,0
3. Muoi Pong |1 :
= CuSO;, (khan) mau tréng, chit rén. CuSO, hép thu nudc tao thanh CuSO4.5H,0 mau xanh

— ding CuSOy khan dung dé phat hién du vét ctia nu6e trong cac chét long.

B.MOT SO BAI TAP PIEN HINH CO HUONG DAN

Cau 1: Cho 18,4 gam hdn hop X gdm Cu,S, CuS, FeS, va FeS tac dung hét véi HNO; (dic néng, du) thu
duoc V lit khi NO, (& dktc, san pham khir duy nhét) va dd Y. Cho toan bd Y vao mot lugng du dd BaCly,
thu duoc 46,6 gam két taa; con khi cho toan bo Y T/d v&i dd NH; du thu duoce 10,7 gam két toa. Gia tri
cuaVla

A. 38,08. B. 24,64. C. 16,8. D.11,2.
Hwéng Din

\ Cub;FeS*;H+
* 18,4 gam X gom Cu,S, CuS, FeS,va FeS — %=, Y J
|so, :NoO
Ba’* + S04 —» BaSOs:ns= n, . =0,2mol;
Fe** ML, Fe(OH)3: Npe = n =0,1 mol.

Fe(OH),

18,4-0,2.32-0,1.56

= Khiddng, = = 0,1 mol. Bdo toan e: 3.npe + 2.Ncy + 6.Ns=1. n

64
= n,, =17 mol. Vay V =1,7.22,4 = 38,08 lit.

Pap anA
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Cau 2: Cho 8,64 gam Al vao dung dich X (tao thanh bang cach hoa tan 74,7 gam hon hop Y gdbm
CuCl; va FeCl3 vao nuéc). Két thic phan &ng thu duwgc 17,76 gam chat ran gdm hai kim loai. Ti 1é s&
mol FeCls:CuCl; trong hdn hop Y1a:
A2:1 B.3:2 C.3:1 D.5:3
Hwéng dan
= Al + X (CuCly, FeCl3) = 2 kim loai

= chirng to Al phan &ng hét, 2 kim loai la Cu, Fe.

Al Al
* Phan &ng xay ra theo thit ty CuClz ; FeCl3 — CuClz; FeClz — Cu, Fe

Sau khi hét CuClz, Al con dw méi xay ra phan rng tao Fe

= Ap dung bao toan electron: 3na=2n +n + 2NFe= 3.% = 0,96 mol

cucl, FeCl

my=135n_ . +162,5n__ =74,7g

Mkim loai = Mcy+ MFe= 64‘ nCuCI + 56nFe = 17,76 g
» Gidihétadwoc:n_, =0,12mol; n__ =0,36 mol; nre= 0,18 mol
=>n_. Ny =036:012=3:1
Pap an C
Cau 3: Hoa tan hét 10,24 gam Cu bang 200 ml dung dich HNO3 3M dwoc dung dich A. Thém 400 ml
dung dich NaOH 1M vao dung dich A. Loc bo két tlia, cd can dung dich roi nung chit ran dén khéi
lwong khong ddi thu dwoc 26,44 gam chit ran. S6 mol HNO3 da phan &ng véi Cu la:
A. 0,48 mol B. 0,58 mol C. 0,56 mol D. 0,4 mol
Hwéng dan
* Cu dwoc hoa tan hét = HNO3z phan (ng vira d hodc duw.

+ HNO +NaOH
Cu =% CUNO ,), HNO ;—— Cu(OH) ,,NaNO ,,NaOH

nung
—

NaNO 5, NaOH NaNO ,, NaOH

= chit ran sau khi nung chira NaNO3, c6 thé c6 NaOH duw.

10,24

" nw=—-=016 mol; n,  =0,2.3=0,6 mol; nNaon = 0,4.1 =0,4 mol
" Bdo toan nguyén t6 Na: nnaon = n,,, + NNaot av = 0,4 mol (D
Mchitrin = 69 n NaNo, + 40nNaoH dv = 26,44 g (2)

nNaNO = 0,36 mol -» n ., = 0,36 mol
(D+(2)=> 2 ¢
NNaoH”H du — 0,04 mol
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CuNO ;), +2NaOH — > Cu(OH) , +2NaNO

3
0,16 0,32 0,32 mol

= s6 mol NaOH trung hoa axit dw = 0,36 -0,32 = 0,04 mol

=n de=0,04 mol > n

HNO,

pur=0,6-0,04 =0,56 mol

HNO,

Pap an C

NOI DUNG 4:
MOT SO PHONG TRINH PHAN (NG CHUONG SAT - CROM - PONG

.Fe+S —, FeS.

. 3Fe + 20, — ", Fez0,.

. 2Fe + 3Cl, —%, 2FeCls.

.Fe + 2HCI — - FeCl, + H..

. Fe + HySOy 1pag —— FeSO4 + Ho.

. 2Fe + 6H,S04 g;c —%, Fey(S04)s + 350, + 6H,0.
. Fe + 4HNO; 153, —— Fe(NO3); + NO + 2H,0.
.Fe + 6HNO; ;. —— Fe(NO3); + 3NO, + 3H,0.

. Fe (du) + HNO; —— Fe(NOs), + .....

. Fe (du) + HSO4 (45c) —— FeSO4 + ...

. Fe + CuSO, — - FeSO, + Cu.

. Fe + 2AgNO; —— Fe(NOs3), + 2Ag.

. Fe + 3AgNO; 4y —— Fe(NO;3); + ...

. 3Fe +4H,0 =<, Fe304 + 4H,.

.Fe + H,O—=""°_, FeO + H,.

. 3Fe0 + 10HNO; 45c—"— 3Fe(NOs); + NO + 5H,0.
17.2Fe0 + 4H,S0, gs.  —> Fey(S0y)3 + SO, + 4H,0.

O 00 N O o b~ W N =
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18. FeO + HyS04  1oing—— FeSOy + Hy0.
19.FeO + 2HCI ——, FeCl, + H,0.

20.Fe0 +CO — ., Fe + CO,.

21.Fe(OH), + 2HCI — FeCl, + 2H,0.
22.Fe(OH), + H,S0, —— FeSO, + 2H,0.
23.4Fe(OH), + O, + 2H,0—» 4Fe(OH)s.
24.FeCl, + 2NaOH - Fe(OH), + 2NaCl.
25.2FeCl, + Cl,— > 2FeCls,.

26.10FeSO,4 + 2KMnO, + 8H,S0, —— 5Fey(S04); + K;SO, + 2MnSO, + 8H,0.

27.3Fe,05 + CO — 2Fe;0,4 + CO,.

28.Fe,0; + CO — 2FeO + CO..

29.Fe,0; + 3CO —“ 2Fe + 3CO..

30.Fe;03 + 3H,SO410g —— Fe2(SO4); + 3H,0.
31.Fe,03 + 6HCI —- 2FeCl; + 3H,0.
32.Fe;,03 + 3H,SO,—— Fey(SO4)s + 3H,0.
33.FeCl; + 3NaOH —- Fe(OH); + 3NaCl.
34.2FeCl; + Fe —— 3FeCl,.

35.2FeCl; + Cu—- 2FeCl; + CuCl,.
36.2FeCl; + 2Kl —— 2FeCl, + 2KCI + |,.
37.2Fe(OH); —“> Fe,03 + 3H,0.
38.2Fe(OH);3 + 3H,S0O, —— Fey(S0y4)s + 6H,0.
39.Fe(OH); + 3HClI—- FeCl; + 3H,0.
40.2FeS, + 14H,SO; — > Fey(S0,)s + 15S0, + 14H,0.
41.4FeS, + 110, 2Fe,03 + 8S0,.

42.4Cr + 30,—% 2Cr,0s.

43.2Cr + 3Cl,—“ 2CrCls.

44.2Cr+ 35—, Cr,S..

45.Cr + 2HCl—- CrCl, + Ho.
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46.Cr + H,SO; —— CrSQ4 + H,.

47.2Cr + 3SnCl, —— 2CrCl3 + 3Sn.
48.4Cr(OH), + O, + 2H,0—* 4Cr(OH)s.
49.Cr(OH), + 2HCI —— CrCl, + 2H,0.
50.Cr(OH)3; + NaOH—- Na[Cr(OH)4] (hay NaCrO,).
51.Cr(OH); + 3HClI—- CrCl; + 3H,0.
52.2Cr(OH);—%- Cr,03 + 3H,0.

53.2Cr0O + O, —2 ¢, 2Cr,0s.

54.CrO + 2HCI —— CrCl, + H,0.

55.Cr,03 + 3H,SO4—— Cry(SOy)3 + 3H,0.
56.2Cr,03 + 8NaOH + 30, — - 4Na,CrO, + 4H,0.
57.Cr,0; + 2Al — 2Cr + Al, 0.

58.CrO3 + H,0 —— H,CrO,.

59.2CrO3 + H,O —— H,Cr,0x.

60.4CrO; —2°c, 2Cr,03 + 30,.

61.2CrO3 + 2NH; —— Cr,03 + N, + 3H,0.
62.4CrCl, + O, + 4HClI —— 4CrCl; + 2H,0.
63.CrCl, + 2NaOH —- Cr(OH), + 2NaCl.
64.2CrCl, + Cl, —— 2CrCls.

65.2CrClz + Zn —— ZnCl;, + 2CrCl,.
66.CrCl; + 3NaOH — - Cr(OH); + 3NaCl.

67.2CrCl; + 3Cl, + 16NaOH — - 2Na,CrO, + 12NaCl + 8H,0.
68.2NaCrO, + 3Br, + 8NaOH ——- 2Na,CrO, + 6NaBr +4H,0

69.2Na,Cr,0; + 3C — > 2Na,CO;3; + CO, + 2Cr,0s.
70.Na,Cr,0; +S —— Na,SO, + Cr,03.
71.Na,Cr,0; + 14HCI — - 2CrCl; + 2NaCl +3Cl,+ 7H,0.

72.K,Cr07 + 3H5S + 4H,S0,—— Cry(SO4); +3S + K80, + 7H,0.
73.K,Cr,07 + 3K3S03 + 4H,S0, —— Cry(SO,)s + 4K,S0, + 4H,0.
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74.K,Cry04+6KI1+7H,S0, — > Cry(S0,)3+4K;S04+31,+7H,0.

75.K,Cr,0; + 6FeSO, + 7TH,SO, —— 3F€2(SO4)3 + Cr2(804)3 + K,SO, + 7H,0.

76.(NH,),Cr,07 —“ Cr,05 + N, + 4H,0.
77.2Na,Cr,0; —“- 2Na,O + 2Cr,0; + 30,.
78.2Na,CrO4 + H,SO4 —— Na,Cr,07 + Na,SO,4 + H,0.
79.Cu+Cl, —“» CuCl,.

80.2Cu+ 0O, - 2CuO.

8l.Cu+S —“ CuS.

82.Cu + 2H,S0y g3 ——» CuSO,4 + SO, + 2H,0.

83.Cu + 4HNO3 g3 —— Cu(NOg3), + 2NO, + 2H,0.
84.3CU + 8HNO3 joan—— 3CU(NO3), + 2NO + 4H,0.
85.Cu + 2AgNO; ——» Cu(NO3), + 2Ag.

86.Cu + 2FeCl; —— CuCl, + 2FeCl..

87.3Cu + 8NaNO; + 4H,S0, —— 3Cu(NOs), + 4Na,SO, + 2NO + 4H,0.
88.2Cu + 4HCIl + O, —— 2CuCl, + 2H,0.

89.Cu0O + H,SO4—- CuSO, + H,0.

90.CuO + 2HCI—- CuCl, + H,0.

91.CuO +H, —“» Cu+ H,0.

92.Cu0+CO —“ Cu+CO,.

93.3Cu0 + 2NH; —“» N, + 3Cu + 3H,0.

94.CuO + Cu —% Cu,0.

95.Cu,0 + HySO4 10ang —— CuSO4 + Cu + H,0.
96.Cu(OH), + 2HCI — - CuCl, + 2H,0.

97.Cu(OH), + H,SO, —— CuSO, + 2H,0.
98.Cu(OH), —“-» CuO + H,0.

99.Cu(OH), + 4NH; — [Cu(NHz)]** + 20H".
100.2Cu(NQO3), —“ 2CuO + 2NO, + 30,.

101.CuCl, ezt . Cy + Cl,,.
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102.2CU(NO3),+ 2H,0 —seminimessn . 20y + 4HNO; + O,.
103. 2CuSO, + 2H,0  —seeminsmsis | 20y + 2H,S0, + O,.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124,

CuCO0;.Cu(OH), —* 2CuO + CO, + H,0.
CuS + 2AgNO; —— 2AgS + Cu(NOg),.
CuS + 4H,S0O4 g3 —— CuSO, + 4SO, + 4H,0.
2Ni + O, —2=, 2NiO.

Ni + Cl,—%> NiCl,.

Zn+0, -, 2Zn0.

Zn+S_—°, ZnS.

Zn+Cl, —%5 ZnCl,.

2Pb + O, —° 2PhO.

Pb+S —%, PbS.

3Pb + 8HNO; o0 —— 3Pb(NOj3), + 2NO + 4H,0.

Sn+2HCI —— SnCl, + H,.

Sn+ 0, — %5 Sn0.,.

55n*" + 2MnO, +16H " — 55n"" + 2Mn°" + 8H ,0.
Ag + 2HNOs g3, —— AgNO3z + NO; + H,0.
2Ag + 2H,S + O, ——> 2Ag,S + 2H,0.

2Ag + O3 — > AQg,0 + 0O..

Ag,0 + H,0, — - 2Ag + H,0 + O..
2AgNO; —5 2Ag + 2NO, + O,.

4AGNO; + 2H,0 —ssemesssis , 4AG + 4HNO; + O,.

Au +HNO; + 3HCI — - AuCl; + 2H,0 + NO.
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