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LOI NOI PAU

Ngay nay, gido duc la chia khéa dan t6i thanh cong ciia mot quéc gia. Gido duc la mot
qud trinh rén luyén nham ndng cao ndng lwc ciia nguoi hoc, boi vdy tw hoc déng vai tro rdt
quan trong. Qud trinh tw hoc giip hé théng héa, chinh xdc héa kién thirc, rén luyén kj ndng,
gitip cho nguoi hoc ¢é mét nén tang viing chdc khong nhiing néi dung kién thirc, ky nang ma
quan trong hon la phwong phdp tw hoc, lam co so cho viéc hoc tap, nghién cutu o trinh do
cao hon hay véin dung vao doi song thiee tién.

Trong qud trinh tw hoc o mon Hoa hoc viéc sur dung hé théng bai tdp hoa hoc phong
phi, da dang vé ni dung va hinh thiec la rat can thiét. Dé cé thém mér tai liéu tham khéo
phuc vy doi méi phwong phdp day hoc theo hwdng ting cuong tie hoc, chiing téi bién soan
cuon sdch "Huwdng dan tu hoc héa hoc 11 . Sdch gom 9 chwong, twong vmg véi timg chwong
trong sdch gido khoa héa hoc 11. Trong méi chuwong c¢é phan on tdp cdc kién thirc co ban
ciia chwong, phdn dang bai tdp va phwong phdp gidi. Cdc bai tdp bao gom ca hinh thire trac
nghiém tw ludn va trdc nghiém khdch quan, ¢é mét sé cdu trich trong cdc dé thi tuyén sinh
Pai hoc, Cao ding gan ddy véi cde hudng dan dé hiéu. Sau moi chuwong cé giGi thiéu mot sé
dé ne kiém tra cé phan ddp dn va hiedng dan gidi mét so cau héi, do dé sé thudn tién cho cdc
em hoc sinh yéu thich hoa hoc co thé tw doc, tw hoc thong qua cuén sdch nay. Sdach do tdp
thé cdc Thdy, cd 0 khoa Hoéa hoc - trwong Pai hoc sw pham Ha noi bién soan, trong do
PGS.TS Tran Trung Ninh la chu bién va bién soan cdc chuwong 4, 5 va 7, c6 Pham Thi Kim
Ngan bién soan chuong 6, 8, 9, co Bui Huong Giang bién soan chuong 1, 2, 3.

Xin trdn trong giGi thiéu voi cdc thdy c6 gido va cdc em hoc sinh cuén sdch "Hudéng
dan tir hoc héa hoe 11". Cdc tdc gia da cé nhiéu cé gdng, nhung chéc chdn khéong trdnh khoi
thiéu sét. Chiing t6i xin chan thanh cam on cdc ¥ kién déng gdp quy bdu cia cdc ban doc dé
sdch ¢6 thé hoan chinh hon trong lan tdi ban sau, néu cé.
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CHUONG 1. SU DPIEN LI

§1. SUPIEN LI. PHAN LOAI CAC CHAT PIEN LI
A. Tém tit Ii thuyét
. SU BIEN LI
1. DPinh nghia:
- S dién li: 12 qud trinh phdn li c4c chit trong nudc ra ion.
- Chat dién li: 12 nhimng chét tan trong nudc phan li ra ion. Do d6 dung dich chit dién li dn
dién dugc.

Vi du: NaCl 1a chit dién li; con duong saccarozo khong phai 1a chat dién li mic di né
tan dugc trong nudc nhung khong phan li ra céc ion.
2. Pj dién li (o) va chét dién li manh, yéu
- D6 dién li o (anpha) ciia chét dién li 12 ti s6 phan tir phan li ra ion (n) va tong sb phan tir

hoa tan (ng).

o= - :0<a<1,néu tinh theo phin trim thi 0% < o < 100%
n

o

Thi dy, trong dung dich CH3;COOH 0,043M, ctt 100 phan trt CH;COOH hoa tan thi

chi c6 2 phan tu phan li ra ion, d6 dién li la: o0 = % =0,02 hay 2%.

- Néu a = 0, qué trinh dién 1i khong xay ra, d6 1a chat khong dién 1i.
- Néu o = 1, d6 1a chit dién li manh, khi tan trong nudc cdc phéan tir hoa tan déu phén li ra
ion. Vi du:

+ Céc axit manh nhu HCI, HNO;3, HBr, H,SO4 HCIO;

+ Cac bazo manh nhu NaOH, KOH, Ba(OH)2 , Ca(OH),...

+ Mubi tan: NaCl, KNO3, Na,SO,, BaCly, AgNO3, ZnCl,, K3PO,...
-Néu 0 < o0 < 1, d6 1a cdc chat dién li yéu, khi tan trong nuéc, chi c6 mot phan sb phén tir
hoa tan phéan li ra ion, phan con lai van ton tai dudi dang phan tir trong dung dich. Vi du:

+ Ciéc axit yéu nhu CH;COOH, H,S, H,COs, H,SOs, HCIO...

+ Cac bazo yéu nhu Mg(OH),, Cu(OH);,...

Thi du: CH3COOH = CH;COO +H*



Héng sb can bﬁng dién 1i duoc ki hiéu Kgien i
* Khi pha loang dung dich, d¢ dién li ciia cdc chat dién li déu tang.
B. Cdc dang bai tdp va phwong phdp gidi
Dang 1:Tinh nong dé cdc ion trong dung dich chit dién li
Phuong phéap giai
+ Viét phuong trinh dién i cta céc chat.
+ Cin cr vao dir kién va yéu ciu ctia ddu bai, biéu dién sé mol cédc chat trong phwong trinh
theo ting thoi diém (ban dau, phan tng,cin bang) hoic dp dung C=Co. .
Vi du 1. Tron 100 ml dung dich NaCl 0,10M véi 100ml dung dich Na,SO4 0,10M. Xac dinh
nong do cac ion c6 mat trong dung dich.
Loi giai
NaCl, Na;SO;4 1a nhitng chét dién li manh nén ta cé
NaCl — Na* + CI' (1); Na,SO4,— 2Na* + SO,> (2)
0,01 0,01 0,01 ; 0,01 0,02 0,01

~0,01+0,02

=0,15M; [CI]=0,05M; [SO4*]=0,05M
0,1+0,1

[Na']

Vidu 2. Tinh néng dd6 mol cta cic ion CH;COOH, CH;COO", H' tai can bﬁng trong dung
dich CH;COOH 0,1M ¢6 o = 1,32%.

Bai giai
CH;COOH = H' + CH;COO (1)

Ban ddu: C, 0 0

Phan tmg: C,. a Co. O Co.

Can bang: Co(1-a)  Co. O Co. O

Vay: [H']= [CH;CO0T] = a.C, = 0,1. 1,32.10°M = 1,32.10°M
[CH3;COOH] = 0,1M - 0,00132M = 0,09868M

Dang 2: Tinh dp di¢n li « ciia dung dich chit

Phuong phéap giai

+ Viét phuong trinh dién i ctia cdc chat.



+ Biéu dién s mol cdc chat trong phuong trinh theo timg thoi diém (ban dau, phan tng,cin
bang) tity theo yéu cau va di kién bai todn.
+ Xdc dinh ndng d6 chat (s6 phan tir) ban dau, nong do chat (s6 phan tir) ¢ trang thai cin

bang, suy ra ndng do chat (s6 phén tir) dd phan Gng (phan li).

+Podienlios L= N_C
n N, C,

o

Vidu 1. Trong 1 lit dung dich CH;COOH 0,02M c¢6 chuira 1,2407.10* phan tr chua phan li
va ion. Tinh d6 dién li o cia CH;COOH tai ndng do trén, biét N=6,022.10%.
Bai giai
Ne.coon = 0:02mol  —  S6 phan tr ban dau la:
ng = 1. 0,02.6,022.10% = 1,2044.10* phan tir
CH;COOH = H' + CH;COO (1)

Ban dau ng
Phan ung n n n
Can b::ing (np-n) n n

O trang thdi cin bang c6 tong s6 phan tir chua phén 1i va céc ion 1a:
(no—n) + n + n = 1,2047.10*
Suy ra: n = 1,2047.10% — 1,2044.10%* = 0,0363. 10* (phén tw).

22
vay a= L= 0036310 4 029 hay o =2,9%
n, 1,2047.10

Vi du 2. Tinh d9 dién li ctia axit HCOOH 0,007M trong dung dich c6 [H]=0,001M

Bai giai

HCOOH + H,0 = H + H;0"
Ban dau: 0,007 0
Phan tng:  0,007. 0,007. o
Canbang:  0,007(1-o0) 0,007. o

Theo phuong trinh ta c6:  [H] =0,007. o (M) — 0,007. a= 0,001
C 0,001

C, 0,007

=0,1428 hay o= 14,28%.



Vidu 3. a)Tinh d6 dién li ciia dung dich NH; 0,010M.
b) Do dién 1i thay ddi ra sao khi
- Pha loang dung dich ra 50 lan.
- Khi c¢6 mat NaOH 0,0010M.

, NH1.[OH"
Biét: NH; + HLO = NH,” + OH ; Kb=[ il ] =1073¢
[NH, ]
Bai giai
a) Tinh do dién li cua dung dich NH; 0,010M:

NH; + H,0 = NH,st + OH K = 107336

Ban dau: Co G,

phan Ung: C,a Co0 C,a Coo

cinbang:  Co(l- o) Cot Cot
G

| =107 > o =18,8%
4

b) * Phalodng dung dichra 50 1an: C,, =107 50=2.10"M =C,

2107 a?

=10 > o =74,5%
-«

Do dién 1i ting vi nong d6 cang nhé mat do ion cang it thi kha ning twong tc gitta

cdc ion tao chat dién li cang giam, do dién li cang 16n.

* Khi ¢c6 mit NaOH 0,0010M: NaOH — Nat + OH
NH; + H,0 = NHt + OH K = 10336 (1)
Ban déu: C, C, 0 1.1073
phan tmg:  Coa’  Cot Coot’ (Coot” +107)
canbing: Co(l- o) Cot’  (Coo +107)

(C,a'+107).Coa'

| =107 & o =14,9% <18,8%
(1-a').C,

Vi C,=0,01M

Nhian xét: o giam vi OH- ciia NaOH lam chuyén dich cn bang (1) sang tréi.



Dgng 3: Tinh pH ciia dung dich khi biét dp di¢n li ava hing sé Ky, Kp
Phuong phép giai
+ Viét phuong trinh dién li cta céc chét.
+ Biéu dién s6 mol cdc chat trong phuong trinh theo timg thoi diém (ban dau, phan tng, cin
bang) tity theo yéu cau va dit kién bai todn.
+ Vi céc chat dién 1i yéu 12 axit HA: HA = H' + A"
Héng sb diénli: K, = —[H[;-]Ii?-]
+ Vi céc chat dién li yéu 1a bazo BOH: BOH = B +OH .

Hang sb dién li: K, = [B[g([)—(;;l]

+[H'].[OH] = 10"

+ Tinh pH cua dung dich axit: Xdc dinh ndng d6 mol/l ctia ion H* trong dung dich & trang
thdi can bang — pH=-1g([H'])

+Tinh pH cua dung dich bazo: Xédc dinh ndng d6 mol/l cta ion OH trong dung dich & trang
thai cAn bang — [H']— pH, hodc pH = 14-pOH= 14+1g([OH)).

Vidu 1. Cho cin béng trong dung dich:CH;COOH + H,O0 S CH;COO™ + H30"

Tinh pH cua dung dich CH;COOH 0,1M (K, = 1,75. 10'5).

Bai gidi
CH;COOH + H,0 = CH;COO + H;0"
Ban dau 0,1 0 0
Phan ung X X X
Can béng 0,1-x X X
_ [H,07]ICH,CO0™] _ X 175.10°
[CH,COOH | (01— x)

Gia sir x << 0,1; ta c6 x> = 1,75.10° — x = 1,32.10 (thoa man diéu gia sir)
Vay [H'] = 1,32.10° - pH=2,9.

Vidu 2. a. Tinh pH cua dung dich Ba(OH), 0,025 M c¢6 o = 0,8
b. Tinh pH cta dung dich CH;COOH 0,01 M c6 o =4,25%



Bai giai

a. Ba(OH), — Ba*”* + 20H

Ban déu: 0,025 0 0

Phan tmg:  0,025.0 0,025.0 2.0,025.0
Con lai: 0,025(1-a)  0,025.00 2.0,025.0

Theo phuong trinh: [OH] = 2.0,025. a0 =2.0,025. 0,8 = 0,04 M

Do tich s6 ion cia nu6e: [H].JOH] = 10 nén [H*] = 107 _ 25.107
Viay pH = -1g(25.10™"*) = 12,60.

b. CH;COOH + H,0 = CH;COO" + H;0*
Ban dau: 0,01 0 0

Phan tng: 0,01. o 0,01. o 0,01. o
Canbang:  0,01(1-o) 0,01. 0,01.

[H;0%]= [H'] = 0,01. o= 0,01.0,0425=4,25.10"
Viay pH = -1g(4,25.10™) = 3,372.

C. Bai tap on luyén
Bai 1. a. Tinh néng d6 mol/I cua ion Ca®*, OH trong dung dich Ca(OH), 0,025 M ¢6 o =
0,8.

b. Tinh néng dd mol/l cia ion CH;COO™ , H* trong dung dich CH;COOH 0,01 M ¢6
o =4,25%.
Bai 2. Tinh ndng d6 mol/l ctia céc ion trong dung dich CH;COONa 1,087mol/l, biét hang s
phan li bazo cuia CH;COO™ 1a K = 5,75.107.
Bai 3. Tinh ndng d6 mol/l ciia cdc ion trong dung dich HNO, 0,100 mol/l. Biét hing s6 phin
li ciia axit HNO, 12 K, = 4,0.107"°.
Bai 4. Tinh thé tich dung dich KOH 14% ( d= 1,128 g/ml) c6 chira s6 mol OH™ bang s6 mol
OH’ ¢6 trong 0,2 1it dung dich NaOH 5M.
Bai 5. Tinh ndng d6 mol ctia ion H' trong dung dich NH4C1 0,1 M. Biét hang s6 phan li bazo
Ky(NH3) = 1,8.107.



Bai 6. Tinh do dién ly o va pH cua dung dich HCOOH 1M va dung dich HCOOH 107 M.
Biét hing sé Ka cia HCOOH 1a 1,7. 10 *. So sdanh o cia HCOOH & 2 dung dich . Giai
thich.

Bai 7. a. Metytamin trong nudc ¢ xay ra phan ung:

CH;NH, + H,O = CH3;NH;" + OH Hing s6 bazo K, = 4.10™ .

Hay tinh do dién li ctia metylamin, biét ring dung dich ¢6 pH = 12. Tich sé ion ctia nudc 1a
10,

b. B§ dién li thay ddi ra sao (dinh tinh) néu thém vao 1 lit metylamin 0,10M:

+ 0,010 mol HCI.

+ 0.010 mol NaOH.

Bai 8. M6t axit CH;COOH 0,1M c6 K.=1,58.10". tinh dd phan li cua axit va PH cua dung
dich chtra axit CH;COOH 0,1M.

Bai 9. Gi4 tri PH ctia mot axit don 13 2,536. sau khi pha lodng gap dbi thi PH cuia dung dich
la 2,692.

a. Tinh hing s phan li ctia axit.
b. Tinh ndng d6 mol/l cua axit ban dau.

Pap s6 va hwéng din giai

Bail. a Ba(OH), — Ba** + 20H
Ban dau: 0,025 0 0
Phan tmg:  0,025.0 0,025.0 2.0,025.0
Con lai: 0,025(1-a)  0,025.00 2.0,025.0

Theo phuong trinh: [OH] = 2.0,025. o = 2.0,025. 0,8 = 0,04 M
[Ba®"] = 0,025. ot = 0,025. 0,8 = 0,02 M
b. [H;0%]= [H"] = 0,01. o= 0,01.0,0425=4,25.10* M
[CH;COO ] = [H30%]=4,25.10"*M.

Bai 2. CH;COONa — CH;COO + Na'
1,087M 1,087M 1,087"M



CH;COO + H,O0 &= CH;COOH + OH

Ban dau: 1,087 M 0 0

Phan tng: 1,087. a 1,087. 1,087.
Can bang: 1,087.(1-0) 1,087. 1,087.
Ta cé:

= [OH |.[CH,COOH ] _ (1,087.).(1,087.x)

= 3 =5,75.10"°.
[CH,COO™1.[H,0] 1,087(1-@)

Giasit o0 <1 nén bé qua (1-a). Suyra: 1,087. o = 5,75.107"°

— o= 2,3.10" théa man diéu gia su.

Vay [ Na*] = 1,087M ; [OH]=2,5.10° M. ; [CH3COO1=1,086975 M.
Bai 3. Tuong tu bai 2.

Piép sb: o= 6,3245.10° ;  [H'] = [NO,]=6,3245.10° M.

Bai 4. noy =0,2.5 = 0,1 mol.
my, _m,.100 _56.0,1.100

=70 dc@ Lisas etml
Bai 5. NH,Cl - NH;* + CI
0,1 0,1 0,1
NH, + H,0 = NH; + H;O"
Ban dau 0,1 0 0
Cﬁnbr:ing 0,1-x X X

[H,0"][NH,] X’

3 = ;K. (NH4") . K, (NH3) = 10
[NH,'] (01— x) RO

— K, (NH;") =10"%.1,8.10° = 5,6.10"° . Gia sir x << 0,1; ta c6
x*=5,6.10" = x =0,75.107 (thoa man diéu gia st). Vay [H'] = 0,75.10”
Bai 6. HCOOH + H,0 = HCOO + H;0"

Ban dau: 1M 0 0

Phan Umg: o o o

Can bang: (1-0) o o



Tacs: k= {ng]OEZC[ZZOA - (10_’;) =1,7.10°*
Giasit o0 <1 nénbé qua (1-a). Suyra: o =1,7.10"*

— a=0,013. thoéa man . Hay o= 1,3%. Vay [H;0* 1= 0,013M — pH = 1,8848.
+ Khi [HCOOH], = 0,01M.

HCOOH + H,0 = HCOO + H;O0"

Ban diu: 0,01M 0 0
Phan tng: 0,010 0,010 0,010
Can bang: 0,01(1-a’) 0,010 0,01 o

Tacé: k, = [H30+][HC00_] _ 0,01.6‘('2
""" [HCOOH|.[H,0] (1-a')

=1,7.10*> a’=0,1222 Hay o= 12,22%

Nhan xét: Nong do ban dau giam thi do dién li o ting.

Bai7. a. CH3NH2 + Hzo = CH3NH3+ + OH

Ban dau: Co (M) 0 0
Phan tng: o. C, C,x Coo
Can bang: Co(1-at) Cot Cot

Ta cé: pH = 12 -[H'] = 10"? 5[OH] = 10> M— Co0= 0,01

2
=G 41075 0= 0,03846
(1-a)
b. + Thém 0,01 mol HCI: HCI phan g véi OH™ 1am cin bang dich chuyén theo chiéu

thuan nén do di¢n li tang Ién.
+ Thém 0,010 mol NaOH: NaOH phén li ra ion OH lam ting ndng do ion OH", do d6
can bang dich chuyén theo chiéu nghich(sang bén trdi), lam do di¢n li gidm xuong.
Bai 8. o= 0,01257 hay a==1,257% ;  pH =2,901
Bai 9. a. Hing s6 phan li cua axit. K, = 1,83.10™
b. Nong d6 mol/l cua axit ban dau 1a 0,049M.



D. Bai tdp tric nghi¢gm
Cau 1. Cho céc chat sau: HpS; H,SO3; CHy; SO,; KHCO;; HF; NaClO; CgHg: Ba(OH);;
C12H2,01;. SO chat dién li 1a

A.S. B.6. C.7. D.8.
Cau 2. C6 3 dung dich , mdi dung dich c6 chta 1 cation va 1 anion trong sé cdc ion sau
(khong tring 13p gita cdc dung dich): Ba®*, Mg, Na*, PO*,, CI', va OH". Vay 3 dung dich
do la:

A. Mg;(POy),, Ba(OH), vaNaCl ~ B. Mg(OH),, NazPO4 va BaCl,

C. Ba3(POy), , MgCl, va NaOH. D. MgCl,, Ba(OH), va NazPOy4
Cau 3. Néu ta ki hiéu n, N, C 12 (s mol, sé phan tir, ndng dd) phén li; no, Ny, Co 12 (s6 mol,

s6 phan tir, ndng do) ban dau. P phanli « chinh Ia

A. n/n, B. N/N, C. C/C, D. tit ca déu diing
Cau 4. Dung dich axit HA 0,1 M (HA = H'+ A") ¢6 pH=2. vAya c6 gid trj 1a
A. 0,1 B. 0,01 C.0,2 D. 0,02

Cau 5. Tong ndng do céc ion cua dung dich BaCl, 0,01 M la:

A. 0,03M B. 0,04M C.0,01M D. 0,02M
CAu 6 (2007_khdi A): Dung dich HCI va dung dich CH3COOH c6 cung néng dé mol/l, pH
cua hai dung dich tuong tng 1a x va y. Quan hé gitra x va y la (gia thiét, cir 100 phan tu
CH3COOH thi c6 1 phan tir dién li):

A. y=x-2. B. y=100x. C. y=x+2. D. y=2x.
Cau 7. Trong 1ml dung dich HNO, c6 5,64.1019 phan tr HNO, va 3,60.1018 ion NO,". b6
dién li o cia HNO, trong dung dich d¢ la

A.42%. B. 5%. C. 6%. D. 8%.
Cau 8. 200ml dung dich natri sunfat 0,2M dién li hoan toan tao ra:

A. 0,02mol Na*, 0,04mol SO,* B. 0,04mol Na*, 0,02mol SO4*

C. 0,06mol Na*, 0,04mol SO,* D. 0,08mol Na*, 0,04mol SO,*

Cau 9. Dung dich CH;COOH 0,6% c6 khéi luong riéng d = 1g/ml. D6 dién li o =1%. [H]
trong dung dich c6 gia tri

A.0,100M. B. 0,010M. C. 0,001M. D. 0,020M.



Céau 10. Dung dich c6 chira tng sé mol ion bang téng sé mol ion ciia dung dich CaCl, 1M 1a
dung dich

A. NasPO, 0,5M B. CuSO, IM C. Fex(S04)3 0,05M  D. Na,SO, IM
Céau 11. Khi thay d6i nhiét d6 cuia mot dung dich chat dién li yéu (c6 ndng d6 khong
d6i) thi:

A. Do dién li va hing s dién li déu khong thay d6i

B. D dién li thay doi va hang sb dién li khong thay doi

C. Do dién li va hing s dién 1i déu thay d6i

D. Do dién li khong ddi va hang s6 dién li thay doi
Cau 12. Hing sb can bang K, cua axit axetic 12 1,8.10”. Do dién li o ctia CH;COOH trong
dung dich 0,1 M la:

A. 1,43% B. 0,67% C. 1,34% D. 2,34%
Cau 13. Cho céc axit sau:
(1). HsPO4 (K, = 7,6 . 107) (2). HOCI (K, =5 . 10°®)
(3). CH;COOH (K, = 1,8 . 107) (4). HSO4 (K, = 10?)
Sép xép d6 manh cia cdc axit theo thir tu tidng dan:
A 2Q)<()<B)<@) B.4)<(1)<3)<((2)
CH<B)<(H<(2) D.2)<B)< (1)< @)
Cau 14. Trong qua trinh dién li, nudc déng vai tro:
A. Moi truong dién li B. Dung mo6i khong phén cuc
C. Dung mdi phan cuc D. Tao lién két hidro véi cdc chat tan

Céau 15. Trong nhitng chit sau, chat nao 12 chat dién li manh?
1.NaCl 2.Ba(OH), 3.Cu(NOs), 4.H,S 5.Cu(OH), 6.HCIO,
A.1,2,3,6. B.1,4,5,6. C.2,3,4,5. D.1,2,3
Cau 16. Hoa tan x mol Aly(SO4); vao nudc thu dugc dung dich ¢6 chtra 0,6 mol SO,%, thi
gid tri cia x l1a

A. 1,8 mol B. 0,4 mol C. 0,2 mol D. 0,6 mol



Céau 17. Diy chi gdm céc chat dién li yéu Ia
A. HF, HCI, HBr, HI, H,0. B. KOH, KF, NaCN, KHCO:.
C. HF, Cu(OH),, HCIO, H,S. D. HLKCN, CH;COONa, NaHSOj3
Cau 18. Mot phan tir amoni photphat di¢n 1i hoan toan tao ra:
A. NH,*, PO, B.NH4*, 3PO,> C.3NH,", 2P0O,* D. 3NH,", PO,*
Céu 19. Cho cic yéu t6: Ban chat héa hoc cia chat dién li (1); Nhiét do méi trudng (2); ndng

d6 chat dién 1i (3). Do dién li o ciia chat dién 1i phy thudc vao yéu tb

A. (1):(2). B. (2); (3). C. (1):3). D. (1):(2); (3).
Céau 20. Dung dich CH;COOH trong nuéc c6 néng d6 0,1 M, o= 1% c6 pH la:
A. 11 B.3 C.5 D.7.
DAP AN VA HUONG DAN

1B |2D 3.D 4.A 5.A 6.C 7.C 8.D 9.C |10D

11.C | 12.C | 13D |14C |15A |16.C |17.C |18.D |19.D |20.B

Cau 4. HA = H' + A
Ban dau: 0,1
Phan tng: 0,1l 0,1 0,1

Canbang: 0,1(1-a) 0,la 0,la
[H"]=0la— pH =2—[H" |=10"M =0,1a=10" 5> a=0,1> a=10%
Cau 6. HCllaaxitmanh— a=1tacé: HCl - H" + CI”

[

—C,=10" (1)
pH =x—>[H+}:10_X

Vi ctr 100 phan tt CH3COOH thi ¢6 1 phan tirdiénli — a= ﬁ =0,01



CH,COOH = CH,CO0~ + H*

bd C()
pu Cox G (0N
cb G- C,ox C,a
, 107107
= pH=y—> H+ =107"=10"=Ca=C :_:_:10—y+2= )
p y [ } 0 0 0.01 ( )
tir (1),2) =107 =10"" > x+2=y
18
Cau 7. a= 3’169'10 —.100=6%
5,64.10" +3,6.10
Céu 9. CH,COOH <= CH,CO00" + H'

Goi nong do ban dau ciia CH,COOH 1a C,(M) =[H" |= C,&

Xét 1 lit dung dich V = 1000ml
my, C%) d C(%). _1 0,6.1000 —0M

b

C _ n _ m” _
v vM V 'M.100 1000 M.100  60.100

=[H"|= C,@=0,1.001=0001M = C

Cau 12. CH,COOH <= CH,CO00" + H”
C()
C,(l-a) (0N (0N

kg oSG _ (C,@)°

=1,8.10". C,=0,IM — &*+1,8.10*2-1,8.10" =0
C,(l-a) l-o

o =0,0133
= =
o =-0,0136
Cau 20. CH,COOH = CH,COO + H"

|H"]=C,@=0,1.0,01=10" — pH =3



§2. AXIT, BAZO VA MUOL SU BIEN LI CUA NUGC pH, CHAT CHI THI AXIT- BAZO
A. Huwéng dén tw on li thuyét
1.Thuyét axit — bazo ciia Areniut
- Axit: 1a cht khi tan trong nuéc phan li ra ion H'
+ Axit chi phéan li mot nac ra ion H' goi 1a axit mot nac :HCl — H" + CI
+ Axit ma phan t&r phan li nhiéu nic ra ion H' goi 12 axit nhiéu néc, thi du:

H,SO; — H' + HSO,*; HSO, = H'+ S0,
- Bazo: 12 chit khi tan trong nude phén 1i cho ion OH
+ Bazo chi phan li mot néc ra ion OH" goi la bazo mot nac: NaOH — Na* + OH
+ Bazo ma phén tir phan li nhiéu nac ra ion OH 1a bazo nhiéu nic, thi du:

Ca(OH), — Ca(OH)" + OH ; Ca(OH)" = Ca™* + OH’
- Hidroxit ludng tinh: 12 chét khi tan trong nudc vira ¢6 thé phén li nhu axit, vira ¢6 thé phin
li nhu bazo. Thi du:

Zn(OH), = Zn** + 20H" (phan li kiéu bazo)
Zn(OH), (hay H,Zn0,) = 2H" + Zn0,”

Hidroxit ludng tinh thuong gap la: AI(OH)s;, Pb(OH),, Cr(OH)3, Sn(OH),.
2. Thuyét axit-bazo ciia Bron-stét
- Dinh nghia: axit 1a chat nhuong proton (H'), bazo 1a chat nhan proton

Axit = Bazo + H'
Theo thuyét nay, H,O 13 hop chét ludng tinh: H,O + H,O= H;0" + OH’
- Hang s6 phan li axit: Su phan li cia axit yéu trong nudc 12 qué trinh thuén nghich, hang s
can bang phan li axit nay dwoc ki hiéu 1a K,. Gidng nhu tinh chat cia hang s can bang, K,
chi phu thudc vao ban chét axit va nhiét do.

+ Thi dy, :CH;COOH= H' + CH;COO

K, ciia axit CH;COOH duoc biéu didn nhwsau K, = U 1ICH,COO"]
CH,COOH

hodic CH;COOH + H,0 = H;0* + CH;COO™ K, = U0 IICH,CO0]
CH,COOH




trong d6 [H'], [CH;COO'], [CH;COOH] 12 ndng d6 mol.l cia H', CH;COO, CH;COOH
lic cin bang.

+ Gia tri K, cta axit cang nhd, luc axit (tinh axit) cia né cang yéu.

Thi dy, & 25°C, K, cia CH;COOH 1a 1,75.10” va cta HCIO 12 5.10°®. Vay lyc axit caa HCIO
yéu hon ctia CH;COOH.

- Hdng s6 phan li bazo: Hang s6 can bang phan li bazo duoc ki hiéu 1 Ky, né chi phu thudc
vao ban chét bazo va nhiét dJ. Gia tri K, cia bazo cang nhd, lyc bazo (tinh bazo) cua né

cang yéu.

Thi du: NH; + H,0 = NH,* + OH ¢6 K, = Vs ILOH ]
[NH;]

- Mudi: 12 hop chét khi tan trong nudc phan li ra cation kim loai (hodic NH,") va anion gbc
axit.
+ Mudi trung hoa: 12 mudi trong phan tir khéng con kha ning phan li ra ion H'.
Thi du: K,SO4 — 2K* + SO~
+ Mudi axit: 12 mudi trong phén tir vin con hidro c6 kha niang phan li ra ion H
Thi du: NaHCO; — Na" + HCO;” ; HCO3y = H'+CO5”
Chii ¥: Na;HPO3, NaH,PO, vén con hidro trong phdn tir nhung khong phdi la mudi axit
+ Mudi phuc tap: mudi kép, thi du NaCLKCI; mudi phtrc, thi du [Ag(NH3),]Cl
NaCl.KCl — Na* + K" + 2CI
[Ag(NH3),]C1 — [Ag(NH3),]" + CI
[Ag(NH;),]" = Ag" +2NH;

Két ludn: Thuyét axit-bazo ciia Bron-stét tong qudt hon thuyét axit-bazo ciia Areniut va cé

tinh dinh lwong (dwa vao K,, K ta biét lirc axit va luc bazo).
3. Khai niém vé pH
- Tich s6 ion cta nuéc: K, , = [H][OH] = 10"* & 25°C, 1a hing s6 ¢ nhiét d6 khong ddi.
Trong dung dich loang cua cic chét khéc nhau & 25°C 1uéon ¢6 [H][OH] = 10,
Thi du: trong dung dich c¢6 ndng d6 H' = 10°M
= ndng d6 OH 1a: [OH] = 10", [H"]=10". 10° = 10",
- Quy wéc pH = -Ig[H'] hay [H'] = 10™" thi néu [H'] = 10°, pH=2a



+ Mbi trudng trung tinh, [H'] = [OH] = 107, pH =7
+ Moi trudng axit: [H'] > 107 nén pH <7
+ Moi truong bazo: [H'] < 107 nén pH >7
B. Cdc dang bai tdp va phwong phdp gidi
Dang 1: Tinh gid tri pH ciuia dung dich
+ Tinh pH cua dung dich axit: Xdc dinh ndng d6 mol/l ctia ion H* trong dung dich & trang
théi can bang — pH=-1g([H'])
+Tinh pH cua dung dich bazo: Xdc dinh néng d6 mol/l ctia ion OH trong dung dich & trang
thai cAn bang — [H']— pH, hodc pH = 14-pOH= 14+1g([OH)).
Vidu 1. Tron 100 ml dung dich gém Ba(OH); 0,1M va NaOH 0,1M véi 400 ml dung dich
gom H,SO,4 0,0375 M va HC1 0,0125 M thu dugc dung dich X. Tinh pH cua dung dich X .
Loi giai
H + OH — H0O
Tong s6 mol OH™: (0,1.2 +0,1).0,1 = 0,03 mol
Tong s6 mol H : (0,0375.2 + 0,0125).0,4 = 0,035 mol
S6 mol H' du: 0,035 — 0,03 = 0,005 mol — [H']=0,01M — pH=2
Vidu 2. Cho dung dich A 12 mét hdn hop: H,SO4 2.10*M va HC1 6.10*M
Cho dung dich B 12 mét hdn hop: NaOH 3.10*M va Ca(OH), 3,5.10*M
a) Tinh pH cua dung dich A va dung dich B
b) Tron 300ml dung dich A véi 200ml dung dich B dugc dung dich C. Tinh pH cua dung
dich C.

Loi giai
a. [H'] trong A: 2.2.10% +6.10* =10 mol pH =3
[OH] trong B: 3.10* +2.3,5.10* =10° mol pOH=3 —» pH=11
b. Trong 300ml dung dich A ¢6 sé mol H* =0,3.10” mol
Trong 200 ml dung dich B ¢6 s6 mol OH = 0,2.10” mol
Dung dich C ¢6: V = 0,5 lit; sé mol H* =0,3.10° - 0,2.107 = 10™* mol
107

Vay [H'] = 2.10°M —  pH=3,6989

9



Dang 2: Pha tréon dung dich

Phuong phap gidi

+ Sur dung phuong phap duong chéo, ghi nhd: Nudc cé C% hodc Cy =0.
+ Xdc dinh s6 mol chat, pH — [H']— mol H* hodc mol OH'.
+ Viéc thém, co can nuéc 1am thay d6i ndng d6 mol/l va khong 1am thay d6i sb mol chit —
tinh todn theo s& mol chat.
Vi du 1. 1. Dung dich HCI ¢6 pH=3. Héi phai pha lodng dung dich HCI d6 bang nuéc bao
nhiéu lan dé dugc dung dich HCI ¢6 pH = 4. Giai thich?
2. Pha thém 40cm’ nudc vao 10 cm® dung dich HCI ¢6 pH=2. Tinh pH cta dung dich
sau khi pha thém nudc.
Loi giai
1. Gia str dung dich HC1 ban dau c6 thé tich V, (1), pH = 3.
S6 mol H* ban ddu 12 V,.10° mol ; Thé tich H,O can thém vao 12 V; (1).
S6 mol H* trong dung dich pH=4 12 (V| + V,).10™
Viéc pha loang dung dich chi 1am thay d6i ndng d6 mol/I chir khéng lam thay d6i s6 mol H'.
Vivay: (Vi+V3).10%=V..10° - 9V, =V,
Vay phai pha loang dung dich gap 10 lan (nudc thém vao gap 9 1an thé tich ban dau)
2. 1dm’=11it; lem’ =107 lit. S6 mol H* 12 10.107. 0,01 = 10™* mol.
Thém 40.107 1it nu6e thi thé tich dung dich 1a 50.107 lit.

—4
Viéc pha lodng khong thay ddi sé mol H® nén: Cy(H") = 5(1)010_3 =0,002M

—spH = 2,6989

Vi du 2. Thém tur tir 400 gam dung dich H,SO4 49% vao H,O va diéu chinh lugng H,O dé
thu dugc ding 2 1it dung dich A. Coi H,SO4di¢n i hoan toan 2 néc.

a. Tinh ndng 6 mol/l ciia ion H' trong dung dich A

b. Tinh thé tich dung dich NaOH 1,8M can thém vao 0,5 lit dung dich A dé thu duoc
+ dung dich c6 pH=1
+ dung dich c6 pH= 13
Loi giai

a. H,SO, — 2H' + SO~



49400 ) — 4ol — CyH) = 2 =2M
98.100 2

b.Thé tich dung dich NaOH can thém vao dé pH =1.
H + OH — H0O
2.0,5 V.1,8
VipH=1— [H'1=0,1— s mol H' sau phan tmg: = (0,5 + V) .0,1 ( mol)
0,52-18V=(0,5+V).0,1 > V=05Ilit.
+ Thé tich dung dich NaOH can thém vao dé pH =13.
VipH=13 - [OH]=0,IM — S6 mol OH™ sau phan tng: (0,5 + V).0,1 mol
V.1,8 -2.0,5 =(0,5+V).0,1 > V=0,0882lit.

S6 mol H :

C. Bai tdp on luyén
Bai 1. Chi dung thém quy tim hay trinh bay cach phan biét cac dung dich dung trong cac lo
riéng biét mat nhén sau:
a) NH4Cl ; (NH4),SOy4; BaCl, ; NaOH ; Na,COs3
b) Na,SOy4; BaCl, ; KNOj3; Na,COs3

Bai 2. 1.Thém tir tir 100 gam dung dich H,SO4 98% vao nudc va didu chinh dé duoc 2 lit
dung dinh X. tinh ndng d6 mol/l cia dung dich X.

2. Tinh ti 18 thé tich dung dich KOH 0,001M can pha lodng véi nuéc dé dugc dung
dich ¢6 PH=9.
Bai 3. Dung dich thu duoc khi tron 1an 200 ml dd NaCl 0,3M va 300ml dung dich Na,SO;4
0.15 M néu bo qua hiéu tng thé tich thi dung dich thu dugc c6 ndng d6 Na* 1a bao nhiéu?
Bai 4. Hoa tan 20 ml dung dich HC1 0,05 mol/l vao 20 ml dung dich H,SO, 0,075 mol/l. coi
thé tich thay doi khong ddng ké. Tinh PH cta dung dich thu duoc.
Bai 5. Cho 200ml dung dich HNOs ¢6 PH=2. tinh khéi luong HNOj5 6 trong dung dich. Néu
thém 300 ml dung dich H,SO4 0,05M vao thi PH cua dung dich thu dugc 1a bao nhiéu?
Bai 6. Tron 300 ml dung dich NaOH 0,1 mol/lit va Ba(OH), 0,025 mol/l v4i 200 ml dung
dich H>SO,4 ndng d6 x mol /lit Thu duoc m gam két tia va 500 ml dung dich ¢6 PH = 2 . Hay
tinh m va x . Coi H,SO4 dién 1li hoan toan ca hai nac .
Bai 7. X la dung dich H,SO4 0,02M. Y la dung dich NaOH 0,035M. Khi tron 1an dung dich
X va dung dich Y ta thu dugc dung dich Z c6 thé tich bang tong thé tich 2 dung dich dem



tron va c6 pH=2. Coi H,SO, dién li hoan toan 2 nic. Hay tinh ti 1& thé tich giita dung dich X
vadung dich Y

Bai 8.Cho m gam hén hop Mg , Al vao 250 ml dung dich X chira hon hop axit HCI 1M va
axit HySO4 0,5M thu duoc 5,32 lit khi H, dktc va dung dich Y. Tinh PH cua dung dich Y (
Coi dung dich c6 thé tich nhu ban dau ) .

Bai 9. Tron 200 ml dung dich NaHSO,4 0,2M va Ba(HSO,), 0,15M véi V lit dung dich hdon
hop NaOH 1M va Ba(OH)2 1M thu duoc dung dich ¢6 PH = 7. Tinh V va khéi luong két
tia tao thanh.

Bai 10. Tron 250 ml dung dich hon hop HCI 0,08 mol/I va H,SO4 0,01 mol /1 véi 250 ml
dung dich Ba(OH); c6 nf”)ng dd x mol /1 thu dugc m gam két tha va 500 ml dung dich c6 pH

=12 . Hay tinh m va x . Coi Ba(OH), dién li hoan toan c4 hai néc .

Pap an va huéng din giai
Bai 1.
1. Ding gidy quy tim:
+ Dung dich lam quy tim chuyén d6: NH4Cl ; (NH4)2SOy4; (nh6ém 1)
+ Dung dich khong 1am quy tim chuyén mau: BaCl,
+ Dung dich 1am quy tim chuyén mau xanh: NaOH ; Na,CO3(nh6ém 2)
- Ly dung dich BaCl, cho vao cdc nhém trén:
+Nhém 1:  * Vira c6 két tia, ¢ khi miti khai 1a (NH,),SOy,
* Dung dich c6 khi mui khai thodt ra 1a NH4Cl.
+Nhém 2:  * C6 két tua 1a Na,CO;3
* Con lai la NaOH.
2. Na,S0Oy4; BaCl, ; KNOs; Na,COs.
Diing gidy quy tim:
+ Dung dich khong 1am quy tim chuyén mau: Na,SOy; BaCl, ; KNO;
+ Dung dich 1am quy tim chuyén mau xanh: Na,CO;
- Léy dung dich Na,CO; cho vao nhém trén:
* C6 két tiia 1a BaCly: Na,CO; + BaCl, — BaCO; + 2NaCl
* Khong c6 hién tuong la: Na,SOq4; KNO;



- Léy dung dich BaCl, cho vao Na,SOy4; KNO;

+ C6 két tiia 1a Na,SO4: Na,SO4 + BaCl, — BaSO4 + 2NaCl

+ Khong c6 hién tugng 1a KNO;
Bai2. 1.Cuy(X)=1M

2. Vxoo !/ Voo =1/99

Bai 3. Néng doNa*: 0,2.0,3 + 0,3.2.0,15=0,15mol

Vay Cy(Na*) = 0,3M
Bai 4. PH=1.
Bai 5. [H']=0,0IM —»  s6 mol H" = HNOj; = 0,002mol.
Khéi lwong HNOs = 0,126 gam
Thém H*: 0,03 mol — Tdng mol H': 0,032 mol [H']=0,064M
— pH=1,1938
Bai 6. pH=2 - [H']=0,01 M;
0,2.x - (0,1 +0,025.2).0,3 =0,01.0,5 - x=0,25M
Khéi lwong két tha: m = 0.0075.233= 1,7475 gam
Bai 7. H* + OH — H),0

Vx.0,02.2 Vy. 0,035

Vx.0,02.2 - Vy.0,035=0,01.( Vx + Vy) > Vx/Vy=3/2.
Bai 8. Pap s6 pH = 1.

Bai 9. NaHSO, —» Na* + HSOs : Ba(HSOs), — Ba’* + 2HSO,
HSO, + OH — H,O0 + SO
(0,04 +0,06) 4V (0,04 +0,06)

DopH=7nén 0,1 =4V — 'V =0,025(lit)
Ba>* + SO — BaSO,

0,375 0,1 —> NBaso4 = Npa2+ = 0,375 mol.
Vay: khbi luong BaSO, 12 87,375 gam.
Bai 10. pH=12 — [OH]=0,01 M;

0,25.2.x - (0,08 +0,01.2).0,25 =0,01.0,5 —  x=0,06M



Khéi luong két tha: m = 0,0025.233= 0,5825gam
D. Bai tdp tric nghiém
Cau 1. Cho cdc chit: Al, Al,03, Al(SO4)3, Zn(OH),, NaHS, K»SOs, (NH,),COs. S6 chét déu
phan g duoc véi dung dich HCI, dung dich NaOH la
A.7. B. 6. C. 4. D.5s.
Cau 2. Chon cu phit biéu sai. Dung dich mudi
A. CH3COOK c6 pH >7. B. NaHCOj3 ¢6 pH.<.7.
C.NH4ClcopH < 7. D. Na;SO4co pH =7.
Cau 3. Thém m gam H,SO4 vao 2 lit dung dich axit manh ( pH=2) thi thu dugc dung dich c6
pH=1, m c6 gia tri la
A.8,28 gam B. 4,14 gam C. 8,82 gam D.4,41gam
Cau 4. Phit biéu no sau diy khong ding?
A. Gia tri pH tang thi tinh bazo tang
B. Gié tr1 pH tang thi tinh axit tang
C. Dung dich c6 pH =7 ¢ mdi truong trung tinh
D. Gid tri [H'] tang thi tinh axit ting
Cau 5. Can thém bao nhiéu 1an thé tich nudc ( V) so voi thé tich ban dau ( V) dé pha lodng
dung dich c6 pH=3 thanh dung dich c6 pH=4?

A. V=9V, B.3V,=V, C. Vo=V, D. V=3V,
Cau 6. Dung dich Ba(OH), c¢6 ndng d6 Ba® 12 5.10™. pH cua dung dich nay 1a:
A.9,3 B. 8,7 C. 143 D.11

Cau 7. Can pha lodng bao nhiéu lan thé tich dung dich KOH 0,001M véi nuéc dé duge dung
dich c6 pH=9?
A. 100 lan B. 101 lan C. 99 lan D. 10 lan

Céu 8. Can thém bao nhiéu gam dung dich NaOH 10% vao 20 gam dung dich NaOH 30%
dé dugc dung dich NaOH 25%?

A. 15 gam B. 6,67gam C.4 gam D. 12 gam

Cau 9. Pha loang 40 ml dung dich NaOH 0,09 M thanh 100ml dung dich A, réi thém vao
dung dich A 30ml dung dich HCI 0,1 M. pH ctia dung dich méi la:

A. 11,66 B. 12,38 C. 12,18 D. 9,57



Cau 10. Cho 500 ml dung dich HC1 0,02M vé&i 500ml dung dich NaOH 0,018M dugc mot
dung dich méi c6 pH la:

A.3 B.2,7 C.5 D. 4,6
Cau 11. Tim cAu tra 10i sai trong s céc ciu sau ddy vé d6 pH:

A. pH =1g[H"] B. pH + pOH = 14

C.pH =-1g[H] D. pH = 14 + 1g[OH]

Cau 12(PH,2007-A). Tron 100ml dung dich (gém Ba(OH), 0,1M va NaOH 0,1M) véi 400
ml dung dich (g@)m H,S04 0,0375 M va HCI10,0125M), thu dugc dung dich X. Gi4 tri pH cia
dung dich X 1a

A7 B.2 C. 1 D.6
Cau 13. Cho cic phan rng sau:
HCI1 + H,O = H;0" + CI (1)  NH;+H,0=NH;"+OH 2)
CH;COOH + H,0 = CH;COO™ + H;0"  (3)  HSO; + H,0 =H,SO; + OH™ (4)
HCO; + H,0 = H;0" + CO3> (5)  CuSOq4 + 5H,0 = CuS04.5H,0 (6)

Theo thuyét bronsted, H,O déng vai trd 12 axit trong céc phan tng sau:

A.(1),(3), (5. B.(2),#. C.(2),#,6). D. (1), (3), (5), (6).
Cau 14. Tron V, lit dung dich HCI1 (pH=5) v6i dung dich V, lit NaOH(pH=9) thu dugc dung
dich ¢6 pH=6. Ti I¢ V/V; la:

A.3/1 B.1/3 C.9/11 D.11/9
Cau 15. Nong do ion OH trong dung dich A 12 1,8.10° M. pH cua dung dich A 1a
A.7,25M B. 5,25M C.9,25M D. 11,25M

Céu 16. Cho cic dung dich muéi sau, dung dich ¢6 pH > 7 1a
(X1) KCI; (X2) Na,COs; (X3) CuSOy; (X4) CH3COONa
(X5) ZnSO4; (Xe) AlCl5 (X7) NaCl ; (Xg) NH4Cl.
A. Xy, Xo, X4, X7 B. Xo, X4, X3 C. Xy, X3, X4, X D. X5, X4
Cau 17. (PH, CD khdi A-2007). Cho ddy cdc chat: Ca(HCOs),, NH4Cl, (NH4),CO3, ZnSOs,
Al(OH)3, Zn(OH),. So chat trong day c6 tinh ludng tinh la:
A. 3. B. 4. C.2. D.5.



Cau 18. Cho cac dung dich dugc danh s6 thir ty nhu sau:

1. KCl 2. Na,COs3 3.CuSO;  4.CH3;COONa
5. Al(SOy)s 6. NH,CI 7. NaBr 8. KsS
Cic dung dich déu c6 pH < 7 1a:

A.3,5,6 B.2,4,6 C.1,2,3 D.6,7,8
Cau 19. Thé tich KOH 0,001M can dé pha 1,5 lit dung dich ¢6 pH=9 Ia:

A.3.107 1t B. 2,5.107lit C.1,5.107 lit D. 1,5.107lit
Cau 20. Nho dung dich phenolphtalein vao dung dich nao sau ddy, dung dich chuyén sang
mau hong?

A. AICl; B. MgCl, C. NasS D. NH,NO;

Pap an va hwong dian

I.D |2B |3C 4.B S5.A 6.D 7.A 8.B 9A |10.B

11.A|12B [13.B | 14D |15.C |16.D |17B |18A |19.D|20.C

Caul
2) ALO,+6HCl —2AICl,+3H,0 ; ALO,+2NaOH — 2NaAlO, + H,0
3)Zn(OH), +2HCl — ZnCl, + H,0O ; Zn(OH), +2NaOH — Na,Zn0O, +2H ,0
4)NaHS + HCl — NaCl+H,S ; NaHS + NaOH — Na,S + H,0
5)(NH,),CO,+ HCl - NH,Cl+ H,0+CO,

(NH,),CO,+ NaOH — 2NH, T + Na,CO, + H,0
CAu 2. H,S0, —2H" +S50,”
Trong 2lit dung dich axit H,SO, (pH=2) c¢: n, = 2.107 =0,02(mol)
g/s thém m (g) khong 1am thay d6i thé tich dd,ta c6:
trong 2lit dd axit H,S0, (pH=1): n . = 2.107" =0,2(mol)

0,2-0,02

vy s6 mol H,SO, thém vio la: =0,09(mol) — m,, 5, =0,09.98 =8,82(gam)



Cau 3. Gia sirthé tich dung dichKOH 10°1aV, -»n, _=V,.107
thém V, (1) nude vao dung dich thu duoc (V,+V,)l dd KOH 10° = N, =(V,+V,). 107

Vay: V.10°=(V,+V,).10° — can phaloang 100 lan — A
Cau 12.

Ba(OH),0,1M
100ml —n_ =0,03(mol)
NaOHO,1M oH

n,. =(0,0375.2+0,0125).0,4 = 0,035mol

H,50,0,0375M
400m] -
HCI00,01251M

H® + OH — H,0
0,035 0,03

du: 0,005 0 0,005 = n,.4=0,005 = [H*|= 0-99 _ 6,01 prr =2

0,5

Cau14. V,(1)dd HCl pH=5— n_. =10V, (mol)
V,(1) dd NaOH pH=9 —pOH=5—n__ =10V, (mol)
= H"  + OH  — H,0
107V, 107V,
do:  pH=6<7—axit dw »> V,.10°>V,107 va  [H'|=(V,+V,).10°

S v10%- v100= v +v)a0° —» LU g

2

Caul9.  pH=9—pOH=5— n_, =1,5.107.g/s thé tich V,,, ban dau la V(1)

— n,, =V.0,00l >1,5. 10°=V. 107 ->V=1,5.10%(1) — D.



§3. PHAN UNG TRAO POI ION TRONG DUNG DICH CAC CHAT PIEN LI
A. Huwéng dén tw on li thuyét
1. Piéu kién xay ra phén tng trao déi ion
- Phan ing tao thanh chat két tia:
Thi dy, phuong trinh phan ti:  Na,SO4 + BaCl, —» BaSO,! + 2NaCl
Phuong trinh ion ddy dii:  2Na* + SO, + Ba™ + 2CI' — BaSO4l + 2Na* + 2CI
Phuong trinh ion rit gon: SO, + Ba> — BaSO,{
- Phan ung tao thanh chat dién li yéu:
+ Phan g tao thanh nudc:
Thi du: NaOH + HCl — NaCl + H,O
Phuong trinh ion rit gon: OH +H' — H,0
+ Phan tng tao thanh axit yéu:
Thi du: HCI + CH3COONa — NaCl + CH;COOH
Phuong trinh ion rat gon: H' + CH;COO — CH;COOH
- Phan ieng tao thanh chat khi:
Thi du: Na,CO; + H,SO4 — NaySO4 + H,0 + CO, T
Phuong trinh ion rit gon: CO3* +2H" — H,0 + CO,T

Két luan: Phan tng trao doi ion trong dung dich céc chat dién li chi xay ra khi c6 it nhat mot

trong cac diéu kién: tao thanh chat két tia, chét khi, hodc chat dién li yéu.

2. Phén ing thuy phéan ciia mudi

- Khdi niém vé sy thuy phan ciia mudi: phan ng trao doi ion gitta mudi hoa tan va nudc la

phan tng thuy phan ctia mudi.

- Phan mg thuy phdn cta nudc: nudc nguyén chat c6 pH = 7, dai da sé phan tng thuy phan

1am thay ddi pH ctia nudc.

+ Mubi trung hoa tao bdi cation ctia bazo manh va gde axit yéu, khi tan trong nudce gbc axit
yéu bi thuy phan, mdi trudong cua dung dich 1a kiém (pH >7). Thi du CH;COONa, K,S,

N32CO3.

Thi dy, dung dich CH3;COONa c6 pH > 7 dugc giai thich nhu sau:



CH;COONa — CH;COO™ + Na*
CH3;COO" + H,O = CH3;COOH + OH’
Céc anion OH™ duogc giai phéng sau phan ing thiy phan, nén moi truong c6 pH > 7
+ Mudi trung hoa tao béi cation cta bazo yéu va gbe axit manh, khi tan trong nudc, cation
ctia bazo yéu bi thuy phan 1am cho dung dich c¢6 tinh axit (pH <7). Thi du NH4Cl, FeCls,
ZnBr;.
Thi dy, dung dich NH4ClI ¢6 pH < 7 dugc giai thich nhu sau:
NH4CI — NH4" + CI
NH4" + H,O= NH; + H;0"
Céc cation H" dugc gidi phéng sau phan ng thay phan, nén mdi truong ¢6 pH < 7
+ Mudi trung hoa tao bdi cation ctia bazo manh va gdc axit manh, khi tan trong nuéc khong
bi thuy phan, méi truong cua dung dich van trung tinh (pH = 7). Thi du, NaCl, KNOs, KI.
+ Mudi trung hoa tao béi cation cia bazo yéu va gbc axit yéu, khi tan trong nudc, cation cua
bazo yéu va axit yéu déu bi thuy phan. Moéi trudng 12 axit hay kiém phu thudc vao do thuy
phan ctia 2 mudi d6. Thi dy, (NH,),CO3, ALS;.

+ Mudi axit nhu NaHCO;, KH,PO,, KoHPO, khi hoa tan vao nudc phan li ra cdc anion
HCOy5', H,POy,, HPO42', céc ion nay la ludng tinh, ching phan rng v6i nudc nén moi trudong

cua dung dich tuy thudc vao ban chat cta anion.

B. Cdc dang bai tdp va phwong phdp gidi
Dang 1: Viét phwong trinh ion thu gon
Phuong phéap giai
+ Viét phan tmg dang phén tir, phin tich dang phan tir thanh dang ion. Rit gon nhimng ion
gidng nhau & hai vé, cin bang dién tich va nguyén tir & hai vé, thu duoc phuong trinh io rit
gon.
Cic chét két tua, chat khi va chét dién li yéu van giit ¢ dang phan tu.
Vi du 1: Viét phuong trinh ion riit gon (néu c6) xay ra trong dung dich trong cic trudng hop
sau:
1. Fe;(SO4); + NaOH — ; 2.Cu(OH); + NH;+ H,0 —
3. KNO; + NaCl — ;4. FeS + HCl —



5.NaHCO3 + Ba(OH), — ; 6. Ba(HSO4), + KOH —

7. KH,PO,4 + HCI — ; 8. NH4Cl + NaOH —
9. CaCO3+ CO,; + H,O — : 10. FCC13 + Na2C03 + H,O —
Loi giai

1. Fes(SO4); + 6NaOH — 2Fe(OH)s + 3Na,SOy; Fe’™ + 30H — Fe(OH); |
2. Cu(OH), +4NH;3; + H,0O —[Cu(NH3)4](OH), (phtrc tan);
Cu(OH), + 4NH; — [Cu(NH3),]** + 20H
3. KNO; + NaCl — khong phan tng
4.FeS +2HCl —»FeClL + H,ST; FeS +2H" — Fe** +H,ST
5.2NaHCO; + Ba(OH), —» BaCOj; + Na,CO5; +2H,0

HCO3+ Ba> + OH — BaCOs3| +H,0
6. Ba(HSO,), +2KOH — BaSO, + K,S0, + 2H,0

Ba® + HSO4 + OH — BaSO,+ H,0
7. KH,PO4 + HCl — KCI + HsPO, ; HPO4” +2H' — H3PO,
8. NH4Cl + NaOH —NH; + NaCl + H,0 ; NH,* + OH — NH; + H,0
9. CaCOs+ CO, + H,0 — Ca(HCO3),; CaCOs+ CO, + H,0 — Ca* + 2HCOj.
10. 2FeCl; + 3Na,COs + 3H,0 — 2Fe(OH)3 + 6NaCl + 3CO,.
2Fe™ +3C05” + 3H,0 — 2Fe(OH); + 3CO,.

Dang 2: Xac dinh méi trwong dung dich

Phuong phap giai

+ Viét phuong trinh dién 1i cdc chét tao thanh ion, nhan xét kha ning thuy phan trong nudc
cua cac ion vura tao thanh.

+ Ton gbc cua axit yéu thuy phan trong nudc tao méi trudng bazo: CO;™; SO5™; S7, PO,
CH3COO' ...

+ Ton gbc ciia bazo yéu thily phan trong nudc tao méi trudng axit: Cu®*, Fe’*; Zn**, NH,*..

+ Ion géc cua axit manh (vi du: SO42', Br, CI', NOj5, ClOy4...) va ion géc cua bazo manh (vi

du: Na*; K*, Ba®*, Ca®*, Mg”*...) khong bi thuy phan trong nudc, déng vai trd trung tinh.



Vi du 1. Panh gid mdi truong axit, bazo, trung tinh ctiia cac dung dich thu duoc khi hoa tan
céc chét sau vao cdc coc nude riéng biét: CuCl,; Na,COs; NaClOy; K,S; NH4Cl; Fe(NOs3)s;
Na3PO4 5 KQSO3, KZSO4 .

Loi giai
- Céc chat hoa tan trong nudc cho mdi truong bazo, pH>7 la: Na,COs; K»S; KySO3, NasPO,.
Na,CO; — 2Na’ +CO;” ; COs> + H,0 = HCO; +OH
K,S — 2K'+ S§* . S +H,0 = HS +OH
K;SO; — 2K' + SO3* ; SO3* + H,O = HSO;  +OH
Na;PO; — 3Na* + PO, ; PO, +H,0 = HPO,” +OH
- C4c chit hoa tan trong nudc cho mdi truong axit, pH<7 1a: NH4Cl; Fe(NO3)3; CuCly;
NH,Cl - NH4* + CI; NH," + H,0= NH; + H;0"
Fe(NO3); — Fe™* + 3NO;; Fe* + H,0= Fe(OH)** + H'
CuCl, » Cu™ + 2CI ; Cu”* + H,0 = Cu(OH)" + H*
- Céc chat hoa tan trong nudc cho mdi truong pH=7 la: NaClOg4; K,SO,.
NaClO, — Na' + ClO,; H' + OH — H,0
K,SO, — 2K' + SO, ; H + OH — H,0

Vi du 2.Cho céc ion sau, ion nao déng vai trd axit, bazo, ludng tinh, trung tinh : Zn**, NH4*,
Fe**, SO5%, Na*; Ba**; C10,7; I'; CO5%, S*, PO, ; OH, SO4*, CI', NO5;

HCO;37; H,PO, ; HSO, ,Cu®*; Al ; HS, HSO5; H,PO, ™ ; CH3COO " ; CIO.
Loi giai
- Ton ¢6 tinh axit 1a: Zn**, NH,*, Fe’*, HSO4 , Cu™; A" .
NH,s + HLO = NH; + H;0"
Zn** + H,0 = Zn(OH)* + H'
HSO, — H' + SO~
- Ton ¢6 tinh bazo 1a: SOs*, COs™, $*, PO,> ; OH, CH;COO ; ClO".
SO;* + H,0 = HSO; +OH
S* + HbO = HS +O0H
PO, +H,0 = HPO,” +OH



CH;COO +H,0 = CH3;COOH + OH
ClIO+H,0 = HCIO+OH

- Ion c6 tinh ludng tinh la: HCOs'; HPO42' ; HS', HSO5'; HL,PO4 .

HCO; + H,0O = CO, +H;0" ;HCO; + H,0 = COs;” +OH.

HS + H,O = SO, +H;0* ; HS + H,O = S*+OH.

HPO,“+ H,0 = POs+ H;0" ; HPO,” + H,0 = H,POs+ +OH.
- Ton trung tinh 1a: SO4*, CI', NO3; Na*; Ba**; ClO4; I

Dang 3: Ap dung dinh ludt bdo toan dién tich (PLBTPT)

Phwong phap giai
+ Dinh luat bao toan di¢n tich: “ Trong mot dung dich, téng s6 mol cdc dién tich duong cua
ion duong va téng s mol cic dién tich 4m cta ion 4m ludn ludn bang nhau”.
+ Khi ¢6 can dung dich, khéi lwong chét ran tao ra bang khdi lugng cdc ion duong va ion 4m
c6 trong dung dich (trt H* + OH — H,0)
Mpyyéi = Meation/NH4+ + Manion.
Vi du 1. Mot dung dich chtra: a mol Na* ; b mol Ca®* ; ¢ mol AI**; d mol CI"; e mol NO5.
a- Lap biéu thic lién hé giita a, b, ¢, d, e.
b- Lap cong thuc tinh tong khdi luong cdc mudi trong dung dich theo a, b, ¢, d, e.
Loi giai
a. Lap biéu thirc lién hé gitra a, b, ¢, d, e.
ap dung dinh luét bao toan dién tich tac6: a+2b+3c=d + e
b.Tinh tong khéi lugng cdc mudi trong dung dich
Khdi lwong mudi = Tong khdi lugng céc ion = 23a + 40b + 27¢ + 35,5d + 62¢

Vi du 2. Dung dich A chira a mol Na*; b mol NH,"; ¢ mol HCO5'; d mol CO5> ; e mol SO4*
. Thém (c + d + ¢) mol Ba(OH), vao dung dich A, dun néng thu dugc két toa B, dung dich X
va khi Y duy nhit c6 miii khai. Tinh s6 mol ctia mdi chét trong két tia B, khi Y va mdi ion
trong dung dich X theo a, b, ¢, d, e. Néu co can dung dich thu dugc, lam khan dugc m gam

chét rén. Tinh m theo a,b,c,d,e?

Loi giai



Ba(OH), — Ba?*+ 20H; sé mol Ba** =c +d + e; s6 mol OH =2(c + d + ¢)
Cac phuong trinh héa hoc xay ra khi cho Ba(OH); vao dung dich A:
OH + NH,f - NH; + H,O (1); OH + HCO; — CO;” +H,0 (2)

b b mol C ¢ mol
Ba’* + COs> — BaCO; (3); Ba* + SO, — BaSO, 4)
(c+d) (c+d)mol e e mol

Két tia B: BaCO;3, BaSO,4

ap dung BPL BTDT cho dung dich Aca+b=c+2d+2e = a+b+c=2(c+d+e).
Tu (1) va(2) » OH du amol

Vay, tu (1): s6 mol NH; = b mol; $6 mol BaCOs; =c +d; s6 mol BaSO,=¢

Dung dich X gom a mol Na* khong tham gia phan tmg va a mol OH du.

C6 can, lam khan thu amol NaOH, khéi luvong NaOH = 40a (gam).

Dang 4: Bai tip nhdn biét

Phwong phap giai

+ Viét phuong trinh dién 1i, nhan xét kha ning thity phan trong nudc ciia céc ion , xdc dinh

mdi truong dung dich duogc tao thanh.

+ Hoa chat dung nhén biét can cé phan ing véi hién tuong (tao khi, tao két tua, d6i mau) voi

cac chat can nhan biét:

* Day chit cdn nhan biét ¢6 chira ion kim loai Fe**, Fe®*, Cu®*, AI’*, Zn**...hay ion

NH," thi nén dung NaOH, Ba(OH),, Ca(OH); ...

* Dy chit can nhan biét c6 chira ion CO3™; SO4™; SO5” ...thi nén sir dung céc chit

e p 2
cé chira ion Ba™, Ca™*, H" ...

Vi du 1. Chi ding thém mot thudc thir hdy trinh bay phwong phdp héa hoc phan biét cic
dung dich sau: NH4HSO4; HCI; H,SOy4; NaCl; CH;COONHy; BaCly; Ba(OH),. Viét céc

phuong trinh héa hoc cua phan ing xay ra.
Loi gidi
Diing gidy quy tim:
+ Dung dich Iam quy tim chuyén do: NH4HSO,; HCI; H,SO4 (nhém 1)



+ Dung dich khong 1am quy tim chuyén mau: NaCl; CH;COONH; BaCl, (nhém 2)
+ Dung dich 1am quy tim chuyén mau xanh: Ba(OH),.
- Lay dung dich Ba(OH); cho vao cdc nhém trén:
+Nhém 1:  * Vira ¢6 két tiia, ¢6 khi miii khai 12 NH;HSO,.
* Chi tao két tia 1a dung dich H,SO4
* Con lai 1a dung dich HCI.
+ Nhom 2: * Dung dich c6 khi mui khai thoét ra 1a CH;COONHL,.
* Lay dung dich HSO4 da nhéan biét ¢ trén dé nhan biét NaCl va BaCl,.
Vi du 2. C6 cac lo dung cac dung dich riéng biét mat nhan sau: AlCl;3; NaNOs; FeCly;
K>CO3; NH4NO3. (NHy)2CO3. Chi duge dung thém mdt dung dich lam thuoc thir d€ phan biét
cdc dung dich trén. Hay trinh bay phuong phap phan bié¢t tirng dung dich trén va viét phuong
trinh héa hoc dang phan tir va ion d€ minh hoa.
Loi giai
Chon dung dich Ba(OH), 1an lugt cho tic dung véi céc dung dich can phéan biét.
- Dung dich tao két tha sau d6 tan khi Ba(OH), du 12 dung dich AICls.
2AICl; + 3Ba(OH), —  2AI(OH); + 3BaCl,
A* + 30H — Al(OH)
Al(OH); + OH — AlO; + 2H,0.
- Dung dich tao két tia tring xanh, sau d6 chuyén sang mau nau do 12 dung dich FeCl,.
FeCl, + Ba(OH), — Fe(OH), + BaCl,
Fe’* + 20H — Fe(OH),
4Fe(OH), + O, + 2H,0 — 4Fe(OH);
- Dung dich tao két tia trang 1a dung dich K,COs.
K,COs; + Ba(OH), — BaCO; + 2NH; + 2H,0
CO;” +Ba”™ —  BaCO;+ 2H0.
- Dung dich tao Kkét tua tréng va c6 khi thodt ra l1a dung dich (NH4),COs.
(NH4),CO3 + Ba(OH), — BaCO; + 2NH; + 2H,0
2NH, "+ CO;” +Ba™ +20H — BaCO;+ 2NH; + 2H,0.
- Dung dich c6 khi thoéat ra 1a dung dich NH4NOs.



2NH4N03 + Ba(OH)2 4 Ba(N03)2 + 2NH3 +2H20
NH4+ +OH — NH3 + Hzo
- Dung dich khoéng ¢6 hién tugng gi 1a NaNO:s.

Dang 5: Bai tdp sw dung phwong trinh ion thu gon
+ V6i dung dich c6 chira nhiéu ion, xdc dinh kha ning phan tmg cta cdc ion tao két tua, tao
khi, tao chat dién li yéu hon, viét phuong trinh phan tng dang ion thu gon (chi nén viét
phuong trinh lién quan dén yéu ciu cia bai todn).
+ Biéu dién ndng d6 cic chat theo phuong trinh ion, dya trén dit kién va yéu cau dau bai.
+ Ap dung dinh luat bao toan dién tich (néu can).
Vidu 1. Mot dung dich X chira 0,15 mol Na*, 0,10 mol Mg2+, 0,05 mol CI', 0,10 mol HCOs~
va a mol SO,4*. Can thém V lit dung dich Ba(OH), 1M dé thu dwoc luong két tua 16n nhét.

a) Xdac dinh gid tri cua V?

b) Gia str thé tich dung dich thu dugc sau phan tng 12 1,0 lit, xdc dinh pH cta dung dich.

Loi giai
a) Ap dung PLBTDT: 0,15+ 0,1.2=0,05+0,1 +2a = a=0,1mol
Ba(OH), — Ba®* + 20H (1); Mg®* + 20H — Mg(OH),l (2)
xmol xmol 2xmol 0,1 0,2
HCO; +OH — COs> +H,0 (3); Ba® + SO, — BaSO4l (4)
0,1 0,1 0,1 0,1
Ba® + CO;"— BaCOil  (5).
0,1 0,1

Néu tinh theo OH™ thi s6 mol Ba(OH), 12 0,15mol, nhung tinh theo Ba®* thi cin 0,20mol. Dé
thu luong két tia 16n nhat cAn thoa man diéu kién két taa hét Mg(OH),, BaCO; va BaSO..

Luong két tua 16n nhét khi s6 mol Ba(OH),= s6 mol Ba®*= 0,1.2=0,2mol
0.2 oo
= VBa(OH)2 =T—0,2 lit

b) Tinh pH: S6 mol OH con du 1a (0,2.0,2) -0,3 = 0,1mol

-14
19 _10" hay pH = 13,

[OHT] = %= 0,iM=10"M = [H'] = 0



Vi du 2. Cho 500ml dung dich A chira cdc ion Na" 0,1mol, OH 0,25mol, CI" 0,15mol va a
mol Ba**. Hép thu hoan toan 4,48 lit CO, ¢ dktc vao dung dich A thi thu dugc bao nhiéu gam
mudi khong tan, tdch ra thanh ket tua?

Loi giai
Ap dung PLBTDT ta c6: 0,1 +2a=0,25+0,15=a=0,15 (mol)

S6 mol CO, = % = 0,2mol; Tuy theo $6 mol CO, vaOH co thé xay ra cac phuong trinh

>

héda hoc sau:
CO, + 20H —COs" +H,0 (1)
xmol 2xmol  xmol
CO, + OH — HCOs (2)
ymol ymol
Tacé x+y=0,2 @D
{ZX +y=025 dI) =x=0,05 vay=0,15
S6 mol BaCO; két tia = 0,05mol, m = 0,05.197 = 9,85g.
Vi du 3: Mot dung dich hdn hop A c6 chita AICI; va FeCls. Thém dung dich NaOH vao 100
ml dung dich A cho dén du. Loc lay két tua dem nung néng dén khoi lugng khdng doi dugce
2 gam chat ran. Mat khac phai dung hét véi 45 ml AgNOs 1,5M dé két tia hét ion CI' c6
trong 50 ml dung dich A. Tinh ndng d¢ hai mudi trong A?
Loi giai
Goi s6 mol AICI; va FeCls 1an luot 1a x va y mol (trong 100ml dung dich A)
A" — AI(OH);— AlO, ; Fe’* — Fe(OH);— Fe,0; ran.
X X X y y y/2
= Ny, o, =0,0125 mol=y/2 —y = 0,025 mol
Ag" + CI' - AgCl
3x +3y=2.0,045.1,5=0,135 — x=0,02 mol.
Vay: [AICl;] = 0,2M; [FeCls] = 0,25M



Vi du 4. Hoa tan a gam hdn hop Na,CO; va KHCO; vao nude thu duoc 400 ml dung dich A.
Cho tr tr 100 ml dung dich HCI 1,5 M vao dung dich A, thu dugc dung dich B va 1,008 lit
khi (dktc). Cho B tic dung v6i Ba(OH), du thu dugc 29,55 gam két tua. Tinh a va ndng do

mol cuia cdc ion trong dung dich A .

Loi giai

nper = 1,5 x 0,1 = 0,15mol = s6 mol H' = 0,15; s6 mol CO, = 1,008 _ 0,045mol

COs> + H' — HCO;5 (1)

HCO; + H* —» CO0,T +H,0 )

0,045 0,045 0,045
Do Ba(OH), tic dung véi dung dich B thu duoc két tha nén dung dich B ¢6 HCO; du; Sd
mol két tiia BaCO; = 29,55 _ 0,15 (mol).

197
HCO; + Ba™ +OH — BaCOs;! + H,0 (3)
0,15 0,15

S6 mol H' ¢ phan tmg (1) = 0,15 — 0,045 = 0,105mol;

Theo (1) s6 mol CO3* = 0,105 = s6 mol Na,COj3 = 0,105 va s6 mol Na* = 0,21 mol;
S6 mol HCO; sinh ra & phan tmg (1) = 0,105 mol.

Téng s6 mol HCOs™ = 0,045 + 0,15 = 0,195 mol,

= S6 mol HCO3™ ¢6 ban dau = 0,195 - 0,105 = 0,09 mol

= S6 mol KHCOj; = s6 mol K* = 0,09 mol.

Vay a= my, .o + Myeo, = (106 x 0,105) + (100 x 0,09) = 20,13 (gam)

Nong do céc ion trong dung dich A:
0,105

0.21 _ 0,525M; [CO3*] = =0,263M;
0,4 0,4

[Na'] =

0.09 =0,225M; [HCOs] = 0.09
0,4 0,4

[K'] = =0,225M



C. Bai tap on luyén
Bai 1. Trong phong thi nghiém c6 cic dung dich bi mat nhin: AlCls;, NaCl, KOH, Mg(NO3),,
Pb(NO3),, Zn(NOs),, AgNO;. Dung thém mot thude thtr, hdy nhin biét mdi dung dich. Viét
céc phuong trinh phan tng (néu c6).
Bai 2. Tron 3 dung dich H,SO,4 0,1M, HNO; 0,2M, HC1 0,3 M véi nhitng thé tich béng nhau
thu dugc dung dich A. Liy 300ml dung dich A cho tdc dung vdi dung dich B gdm NaOH
0,2M va KOH 0,29 M. Tinh thé tich dung dich B can ding dé sau khi tdc dung v&i 300ml
dung dich A thu duogc dung dich c6 pH=2.
Bai 3. Nho tir tir timg giot dung dich NaOH 2M vao 100ml dung dich X chira cdc ion Zn**,
Fe®*, SO4* cho dén khi két tia hoan toan ion Zn**, Fe’* thi dung hét 350 ml. Tiép tuc thém
dung dich NaOH 2M vao hé trén cho dén khi khéi lugng két tia khong thay dbi thi hét
200ml. Tinh Cy ctia m&i mudi trong dung dich X.
Bai 4. Thém m gam K vao 300 ml dung dich chira Ba(OH), 0,1M va NaOH 0,1M thu dugc
dung dich X . Cho tir ttr 200 ml dung dich Al;(SO4); 0,1M thu dugc kéttha Y . Xéc dinh gia
tri cia m 12 dé thu duoc luong két tha Y 16n nhét.
Bai 5. Cho 200 ml dung dich chira Fe,(SO4); 0,3M va H,SO4 0,5M tac dung véi 100 ml dung
dich NaOH 25% (d = 1,28 g/ml) thu duoc két tha C va dung dich B. Nung C ¢ nhiét do cao
dén khi thu duoc chit ran c6 khdi lwong khong d6i.Viét cic PTPU xdy ra. Tinh khéi luong
chat ran thu duoc sau khi nung va ndng do mol cta cdc ion trong dung dich B.
Bai 6. Cho 10,2g hdn hop A gdm Mg va Al tic dung véi dung dich HCI du ta thdy c6 11,2 lit
khi H; (dktc) thoét ra va dung dich B. Thém tu tir V lit dung dich NaOH 0,5M thi thu duogc
luong két tha 16n nhét ¢6 gid tri m gam.

1. Sau phan tng thu duoc bao nhiéu gam mubi clorua?

2. Tinh gid tri cia V vam?
Bai 7. Dung dich Xc6 chita cdc ion Ca®*, AI’*, CI" .Dé lam két tia hét ion CI trong 10 ml
dung dich phai ding hét 70 ml AgNO; 1M . Khi ¢6 can 100 ml dung dich X thu duogc 35,55
gam mudi khan. Tinh ndng d6 mol/l ciia Ca** trong X.
Bai 8. Dung dich A chira céc ion Mg**, Ca®*, HCO5 tdc dung vira du v6i 400 ml dung dich
Ca(OH), 1M . Sau phan tng chi thu dugc két tua va H,O .Tinh khéi lugng mudi ban dau.
Bai 9. Cho 100ml dung dich A gdm NaOH 0,1M va Ba(OH), 0,2M tic dung vira du v6i V
ml dung dich B chtra HCI1 0,1M va H,SO4 0,075 M, sau phan tng thu dugc m gam két tha



tréng. Loc bo két tia, ¢ can dung dich thi thu dugc m; gam chét ran. Xdc dinh gid tri V ml,

m (gam), m; (gam).
DAP AN VA HUONG DAN GIAI
Bai 1. C6 thé diung thém phenolphtalein nhin biét cic dung dich AICls;, NaCl, KOH,
Mg(NO3),, Pb(NO3),, Zn(NOs),, AgNOs.
# Lan luot nho vai giot phenolphtalein vao timg dung dich.
- Nhan ra dung dich KOH do xuét hién mau hong.
+ Lan lugt cho dung dich KOH vao mdi dung dich con lai:
- Dung dich AgNO3 c6 két tia mau nau
Agt + OH — AgOHJ ; (hoic 2Ag" + 20H — Ag,0 + H0)
- Dung dich Mg(NO3), c6 két tua tring, keo. Mg** + 20H — Mg(OH), |

- Céc dung dich AICl3, Pb(NO3),, Zn(NOs), déu c6 chung hién tugng tao ra két tha tréng, tan
trong dung dich KOH (du).

A’ + 30H — AIOH)! ; AI(OH);! + OH" — AI(OH),”
Pb>* + 20H — Pb(OH),{ ; Pb(OH),! + 20H — Pb(OH)4*
Zn** + 20H  — Zn(OH), ! ; Zn(OH), ! + 20H  — Zn(OH),*
- Dung dich NaCl khong c6 hién tuong gi
- Dung dung dich AgNO; nhan ra dung dich AICI; do tao ra két taa tring
Agt + CIT —  AgCll
- Dung dung dich NaCl nhén ra dung dich Pb(NOs), do tao ra Kkét tha tréng
Pb™ + 2CI° — PbClL{
- Con lai 1a dung dich Zn(NO3),.
Bai 2. Goi thé tich dung dich B 1a V(lit)
Thé tich mdi dung dich axit 1a: 300/3 = 100 ml
Tong s6 mol H: (0,1.2 + 0,2 + 0,3).0,1 = 0,07 mol
Tong s6 mol OH™: (0,2 + 0,29). V (mol)
H 4+ OH — H0 (1)
Vi pH = 2 —m0i trudng axit nén trong phan tmg (1) thi H" du, [H'] =0,01M
S6 mol H du=0,07 - (0,2 +0,29). V =0,01.(03+V) — V=0,08 lit.



Bai3. Zn** + 20H — Zn(OH), (1); Fe** + 30H —» Fe(OH); (2)
X 2x X y 3y y (mol)
Zn(OH), + 20H — 7ZnO,” +H,0 (3)
X 2 X

— 2x+3y=0352=0,7 va 2x=022=04

— x=0,2mol; y =0,1 mol. Vay Cy (ZnSO4) = 2M; Cpm(Fex(SO4)3) = 0,5M.
Bai 4. Khéi luong két tia 1on nhat khi AI** két tua hoan toan.
Goi $6 mol K 13 x mol — nop. = 0,03 +2.0,03 + x = 0,12— x = 0,03 mol
— m= 1,17 gam.
Bai 5. S5 mol Fe,(SO4); = 0,3 x 0,2 = 0,06 = s6 mol Fe** = 0,12; s6 mol SO4* = 0,18
S6 mol H,80,4 =0,5x 0,2 =0,1 = s6 mol H" = 0,2; s6 mol SO4* = 0,1.

S6 mol NaOH = 25.100.1,28 _ 0,8 = s mol OH = 0,8; s6 mol Na* = 0,8.
100.40

H'+ OH — H,0 : Fe’* + 30H — Fe(OH);

0,2 0,2mol 0,12 036 0,12mol

Téng s6 mol OH phan tig = 0,2 + 0,36 = 0,56 = s6 mol OH du = 0,8 - 0,56 = 0,24
Két tiia C: Fe(OH)s.
Dung dich B gém: SO42' (0,18 + 0,1 = 0,28mol), Na* (0,8mol), OH (0,24mol).

0
OFe(OH); —— TFe,0; + 3H,0

0,12 0,06
Chét rin thu duoc 12 Fe,03 c6 khdi luong = 0,06 x 160 = 9,6g.
Bai 6. a) Cdc phuong trinh héahoc Mg + 2HCI — MgCl, + H,T (1)
2A1 + 6HCI — 2AICl; + 3H,T 2)
4p dung phuong phép bao toan khéi lwong myuéi = Mxim loai + MGéc axit

$6 mol CI' = 2 1an s6 mol Hy = % 2= 1,0 mol; mys; = 10,2 + 35,5 = 45,7g.

]



a) Luong két taa 16n nhit khi
Mg** + 20H — Mg(OH), & (3); AI’* + 30H — AIOH);{  (4)
xmol  2xmol xmol ymol 3ymol ymol
Giai hé: 24x +27y=10,2 (I)
2x +3y =1,0 (II) =>x=0,2 vay=0,2=m=0,2(58 + 78)=27.2 (g)
V= % _21it; Néu lugng NaOH 16n hon s& hoa tan mot phin két tia AI(OH)s.
Bai 7. Goi s6 mol CaCl, va AICl; trong 10ml dung dich 1an luot 12 x va y mol.
S6 mol ion CI': 0,07 mol
{2){ +3y=0,07

— x =0,02 mol; y=0,01 m01—>CM(Ca2+) = 2M.
40x + 27y +0,07.35,5=3,555

Bai 8. Pap s6 m = 30,8 gam .

Bai9. H" +OH —» H,0O (1) :; Ba*®* + SO/ — BaSO; (2)

Ta c6: 0,1.0,5 = (0,1 +0,15).V.10° —  V=200ml

m = 0,015.233= 3,495 gam;

m; = Myl + My =0,01.58,5 +0,005.208 = 1,625 gam.

D. Bai tdp trdc nghiém

Cau 1. Tron 200 ml dung dich NaOH 1M véi 250 ml dung dich chira déng thoi NaHCO; 1M
va BaCl, xM thu dugc 31,52 gam két ta. Xac dinh x.

A. 0,6M B. 0,64 M C.0,65M D. 0,55M.

Cau 2. Puoc phép dun néng c6 thé nhan biét duoc bao nhiéu dung dich mét nhén trong sd
cac dung dich sau: BaCl, ; Ba(HCOs3), ; NaHSO, ; NaHCO; ; NaHSO3, NaOH.

A.2 B.3 C.4 D. 6
Cau 3. Phuong trinh phan ung: Fe,(SO4); + 3Ba(OH), — 3BaSO, + 2Fe(OH);
c6 phuong trinh ion thu gon la:

A. SO, +Ba** — BaSO,

B.Fe’* + 30H — Fe(OH)s

C.2Fe* +3Ba(OH), — 3Ba®" + 2Fe(OH);

D. 2Fe +3S0,” +3Ba** + 60H — 3BaSO, + 2Fe(OH);



Cau 4. Dung dich X chtra Na,SO, 0,05M, NaCl 0,05M va KCl1 0,IM. Phai dung hon hop
muoi nao dé pha ché dung dich X:
A. KCI va Na;SO4 B. NaCl va K,SO4
C. KCl va NaHSOg4 D. NaCl va KHSO4
Cau 5. Phuong trinh ion it gon sau: H™ + OH — H,0
c6 phuong trinh dang phan tur la:
A.3HNO; + Fe(OH); — Fe(NOj); + 3H,O
B. 2HCI + Ba(OH), — BaCl, + 2H;O
C. H,SO4 + Ba(OH), — BaSO, + 2H,0
D.2HNO; + Cu(OH), — Cu(NOs), + 2H,O

Cau 6(PH,B-2009). Hoa tan m gam hdn hop gdm Al, Fe vao dung dich H,SO, loang (du).
Sau khi cdc phan imgxdy ra hoan toan, thu dugc dung dich X. Cho dung dich Ba(OH), (du)
vao dung dich X, thu duoc kéttia Y. Nung Y trong khong khi dén khéi lwong khong doi, thu
dugc chét rin Z 1a

A. hdn hop gdm BaSO, va FeO B. hén hop gébm Al,O3 va Fe,0s.

C. hon hop gom BaSO, va Fe,0s. D. Fe,0s.
Cau 7. Cho céc cap dung dich sau:
1, BaCl, va Na,CO; 2, NaOH va AICI; 3, BaCl, va NaHSOy,
4, Ba(OH), va H,SO, 5, AICl; va K,COs 6, Pb(NO3), va Na,S

Tron cac dung dich trong tirng cap voi nhau, nhiing cdp nao xay ra phan trng?
A.1,2,3,45,6 B. 1,2,4,5,6 C.1,24.6. D. 1,2,4.

Cau 8(2007- Khéi B). Trong cic dung dich: HNO3, NaCl, Na,SO,, Ca(OH),, KHSO,,
Mg(NOs3),, day g@)m cdc chit déu tac dung dugc voi dung dich Ba(HCOs3), la:

A. HNO3, Ca(OH),, KHSO4, Na,SO4.  B. NaCl, Na;SOs, Ca(OH),.
C. HNOs, Ca(OH),, KHSO4, Mg(NO3),. D. HNO;, NaCl, Na,SOs.
Céu 9 (2009- Khéi B). Cho cdc phan trng héa hoc sau:
(1) (NH4),SO,4 + BaCl, — (2) CuSO,4 + Ba(NO3), —
(3) Na,SO4 + BaCl, — (4) H,SO4 + BaSO;  —
(5) (NH4)2SO,4 + Ba(OH), — (6) Fey(SO4); + Ba(NO3), —



Cic phan tng déu c6 cting mot phuong trinh ion rdt gon la:

A. (1), (2), (3), (6). B. (1), (3), (5), (6).
C.(2),(3), @), (6). D. (3), (4), (5), (6).
Cau 10. Cho so dd sau : Fex(SO4); + Xi —— KuSO4 + ...

Hay cho biét X, c6 thé 1a chét
A. KOH B. K,COs C. K D. KOH, K,COs, K.
Cau 11. Dung dich X ¢6 chira Na* 0,1 mol; AI’** 0,15 mol ; Fe** 0,1mol; SO,* 0,2 mol va

CI' x mol. Hay lya chon gia tri ding cua x.

A. x=0,25 B. x=0,35 C. x=0,45 D. x=0,55

Cau 12. Dung dich X ¢6 chira Ba** 0,1 mol , Mg”* 0,05 mol va Na* 0,15 mol va anion
A. OH 0,45 mol B. CI' 0,5 mol
C.NO7; 0,45 mol D. SO,* 0,225 mol

Cau 13. C5 can dung dich X chta AI** 0,1 mol ; Cu** 0,1 mol ; SO4* 0,2 mol va ion CI' thi
thu dugc bao nhiéu gam mubi khan ?

A. 28,3 gam B. 31,85 gam C. 34,5 gam D. 35,81gam.
Cau 14. Dung dich A ¢6 a mol NH4*, b mol Mg**, ¢ mol SO,* va d mol HCO5". Biéu thuc
biéu thi ding sy lién quan gitta a, b, ¢, d la

A.a+b=c+d B.a+b=2c+d

C.a+2b=c+d D.a+2b=2c+d
Cau 15. Mot dung dich ¢6 chira 2 cation 1a Fe** (0,1 mol) va AI*(0,2 mol)va 2 anion 1a CI
(x mol) , SO, (y mol). Khi ¢6 can dung dich thu duoc 46,9 gam mudi khan. Gi4 tri cia x va
y lan luot la:

A.0,3va0,2 B.0,2va 0,3 C.0,1va0,2 D. 0,2 va 0,1
Cau 16. Trong céc phan Ung sau, phan ung nao khong xay ra?

A. KHCO; + KOH — K,CO3 + H,0

B. H,ZnO; + 2NaOH — Na,ZnO; + 2H,0

C. Pb(NO3); + H,S — PbS + 2HNO:s.

D. BaCl, + SO, + H,O — BaSOs; + 2HC1



Cau 17. Tron dung dich chia Ba**; OH 0,06 mol va Na* 0,02 mol vé6i dung dich chua
HCO; 0,04mol ; CO*3 0,03 mol va Na* . Hay cho biét khdi luong két tua thu duge sau phan
ung.

A. 3,94 gam B. 5,91 gam C. 7,88 gam D. 9,85gam.

Cau 18. Mot dung dich X gdm NaHCO;, Na,CO;. Cho tir tir timg giot dung dich HCl vao
dung dich X cho dén khi bit dau c6 khi thodt ra thi ding lai thu duoc dung dich Y. trong

dung dich Y chira céc chit sau:

A. Na,CO3; va NaHCO; B. NaHCO; va NaCl

C. Na,CO3; NaHCO3 va NaCl. D. HCl va NaCl.
Cau 19. Cho 0,1 mol Ba vao 1lit dung dich chtra HC1 0,1M, FeCl, 0,1M va Na,SO, 0,1 M.
Hay cho biét khoi luong két tiia thu dugc sau phan tng ?

A. 23,3 gam B. 9 gam C. 32,3 gam D. 27,8 gam

CAu 20: Hon hop X chura Na,0, NH4Cl, NaHCOj; va BaCl, c6 $6 mol mdi chét déu béng
nhau. Cho hdn hop X vao H,O (du), dun néng, dung dich thu duoc chira

A. NaCl, NaOH, BaCl,. B. NaCl, NaOH.
C. NaCl, NaHCOs3, NH4Cl, BaCl.. D. NaCl.

DAP AN VA HUONG DAN GIAI

I.B |2.D 3.D 4.B 5B 6.C 7.B 8.B 9.A | 10.A

11.B|12.C |13B |14D |15B |16.A |[17.A |18B |19.D|20.D

Caul. HCO, + OH = H,0 + CO,” ; Ba* + CO,” — BaCoO,

025 > 0,2 - 02 0,16 0,16 0,16

S =016 x =210 0,64M B
b 0,25

b

Cau 8. Ba(OH), + 2HNO; — Ba(NOs), + 2H,0 + 2CO,
Ba(HCO3), + Ca(OH), — BaCO; + CaCOs + H,O
Ba(HCO3), + 2KHSO4 — BaSO4 + 2 H,O + 2CO; + K,SO4
Ba(HCO3), + Na,SO4 — BaSO,4 + 2NaHCO3



Cau 10. Fe,(SO04)3 + X; — KzS0y

Vé tréi chi ¢6 2 chat 1a Fex(SO4); va X; — X, 12 KOH vi

K,COj3 + Fey(SO4)3 + H,O — KySOy +..

6K + Fe,(SO4); + 6H,0 — 2Fe(OH), + 3H, T + 3K,S0,

Cau 15.Theo bao toan ion: 0,1.2 + 0,2.3=x.1 +2.y =x+2y=0,8 (1)

TOng Mpusi 46,9 = 56.0,1 + 27.0,2 +35,5.x + 96.y < 35,5x + 96y =359 (2)
Giaihé (1);(2) = x=0,2mol; y=0,3mol = (B)

Cau19. Ba+2 H,0 — Ba(OH), + H, T (1)
0,1 0,1 0,1
H'+ OH — H,0 ()
0,1 0,1
20H + Fe** — Fe(OH); (3)
0,1 0,05
Ba® +S04~ — Ba(SOy), 4)
01 0,1 0,1

= > m; =0,05.90 +233.0,1 =27,8 — (D)

Cau 20. Na,O + Hb O —2NaOH
a 2a
NaOH + NH,Cl —NaCl + NH; + H,0
a a
NaOH + NaHCO; — Na,COs + H,0
a a a
Na,CO; + BaCl, — BaCO; + 2NaCl
a a
NaOH hét , Na,COs duoc tao ra roi phan tmg hét , BaCOs 1a chat két taa , NH; 1a khi
Chét con lai trong dung dich sau phan tng 1a NaCl. — Chon D



§4. MOT SO PE TU KIEM TRA
DPE KIEM TRA SO 1
Thot gian 45 phiit
Cau 1. Trong cic phan ng dudi day, phan ing nao trong dé nudc dong vai tro 1a mot axit
Bronstet
A. AlO; +2H,0 — Al(OH); + OH B. HCOs™ + H,0 « H;0" + CO3*
C.CuSOy4 + 5SH,0 — CuS04.5H,0 D. HNO; + H,O — H;0" + NO5
Cau 2. Khi tron 1an tung cdp dung dich cic chat sau:Na,CO3;, CuSO4, Ca(NOs),, FeCls,
Al(NOs3)3, KOH, s0 cdp chat c6 phan tng v6i nhau la:
A7 B.8 C.6 D.9
Cau 3. (2007_khdi A): Cho diy cdc chat: Ca(HCO3),, NH4Cl, (NH.),CO3, ZnSO4, AI(OH);,
Zn(OH),. SO chat trong day c6 tinh chat ludng tinh 1a
A. 3. B.4. C.2. D.5.
Cau 4. Cho céc phan Gng sau :
(DCuCl, + HbS — CuSl +2HCI
(2)Fe  +2HCl — FeCl, + H,T
(3)Al + 4HNO; — AI(NO3); + NOT + 2H,0
(4)CaCO; + 2H" — Ca’ + H,0 + CO,T
(5)CuCl, +2NaOH — Cu(OH)! + 2NaCl

Nhitng phan tng trao doi ion 1a:

A (1),(2),0) B.(2),(3),(5)

C.3,#.0 D.(D,#,®)
Cau 5. Cho céc cap dung dich sau:
1, BaCl, va Na,CO; 2, NaOH va AICI; 3, Pb(NO3), va Na,S
4, Ba(OH), va H,SO4 5, AICl; va K,CO; 6, BaCl, va NaHSO,

Tron cac dung dich trong tirng cap voi nhau, nhiing cdp xay ra phan ung la
A.1,234)5 B. 1,2,4,5,6 C.1,2,34.6. D. 1,24,5.
Cau 6. Cho cédc phan tng sau:

(1)CaCOs3 + H,SO4 =CaSO4 + H,O + CO,



(2)Ca(HCO3), + NaHSO4 = CaSO4 + NaHCO; + CO, + H,0O
(3)Ba(HCO3), + 2NaHSO4 = BaSO,s + Na,SO4 + 2CO, + 2H,0
(4)3NH; + AICl; + 3H,O = AI(OH); + 3NH4Cl
Trong céc phan tng trén, phan tng nao khong phai phan ting axit- bazo
A.(1) B.(2) C.(3) D.(4)
Cau 7. Cho dung dich NaHCO; vao cdc dung dich sau : FeCl;, NaOH, BaCl, va NaHSOj,.
Hiy cho biét dung dich nao khéng c6 phan tng xdy ra ?
A. NaOH B. NaHSO, C. FeCls. D. BaCl, .
Cau 8 (2007_khdi A): Nho tir tir cho dén du dung dich NaOH vao dung dich AICl;. Hién
tuong xay ra la
A. Chi c6 két tia keo tring.
B. Khong c6 két tia, ¢6 khi bay 1én.
C. C6 két tua keo tréng , sau d6 két tua tan.
D. C6 két tua keo tring va c6 khi bay 1én.
Cau 9. Cho céc két luan sau :
(1) mubi axit 12 nhirg chat ma anion gdc axit c6 kha ning cho proton.
(2) mudi ma anion géc axit c6 chira H déu 1 cdc mudi axit.
(3) mubi c6 kha ning cho proton déu 1a mudi axit.
4) mudi axit khi tan vdo nudc tao moi truong axit.

Hay cho biét nhitng két luan nao ding ?

A (DHR)BG @ B. (1)) H) C.(HA) D. (1)
Cau 10. Cho céc cap chét (hoidc dd) sau day:
(1) dd Fe (NOs); + dd Nal; (2) dd FeCls + dd Na,COs;  (3) Al+dd NaOH ;
(4) dd AICl; + dd NaOH; (5) dd NH; + dung dich FeCls;

(6) dd NH4Cl + dd NaAlO; (t°); (7) dd Na,COs + dd FeCl,.
Hay cho biét ¢6 bao nhiéu cap chat khi phan ¢mg tao ra san pham khi.
A4 B. 5 C.3 D. 2

Cau 11. Thém 15ml dung dich NaOH 1M vao 15ml dung dich HCI chura biét ndng d6 thi thu
duoc 30ml dung dich c6 pH = 7. Nong d6 ciia dung dich HCI ban dau 1a:



A. 1M B. 1,5M C.2M D.2,5M
Céu 12 (2007_khdi A): Cho m gam hdn hop Mg, Al vao 250 ml dung dich X chtra hdn hop
axit HCI 1M va axit H,SO4 0,5M, thu dugc 5,32 lit H, (¢ dktc) va dung dich Y (coi thé tich
dung dich khong do6i). Dung dich Y ¢6 pH la

A. 1. B. 7. C.2. D. 6.
Cau 13. Cho cdc chét sau : Na,SO,, Na,COs, NaCl, H,SO,, BaCl,, NaOH. Chi dung thém
chat nao dudi day dé phan biét duogc cac chat trén

A. quy tim B. dung dich HC1

C. dung dich NaOH D. dung dich Ba(OH),

Cau 14. Cho dung dich Ba(OH), du vao 100 ml dung dich chira Fe** 0,5M, SO,* a M va
Na* 0,4M. Sau khi phan trng hoan toan thu dugc bao nhiéu gam két tia ?

A. 4,5 gam B. 16,31 gam C. 5,35 gam D. 20,81 gam

Cau 15. Cho rit tir tir timg giot 100 ml dung dich HCI 2M vao dung dich chtra Na,COs 0,1
mol va NaHCOj; 0,15 mol. Thé tich khi CO, thot ra (dktc) 1a

A. 2,24 1it. B. 2,8 lit. C. 3,92 lit D. 4,48 lit.

Cau 16. Cho 2,4 gam Mg vao 200 ml dung dich H,SO4 0,75M thu dugc dung dich A. Cho
200 ml dung dich B chtta Ba(OH); 0,3M va NaOH 0,5M vao dung dich A thi thu dugc khéi
luong két tha 1a

A. 3,48 gam B. 13,98 gam C. 17,45 gam D. 19,78 gam

Cau 17. Tron 100 ml dung dich chtra CaCl, 0,4M va BaCl, 0,2M véi 200 ml dung dich chira
K>COj3 0,3M va Na,COj5 0,1M. Khéi lwong két tua thu duoc 1a:

A. 4 gam B. 7,94 gam C. 15,76 gam D. 15,88gam.
Cau 18. Cho 4 phan ung:
(1) Fe + 2HCI — FeCl, + H;
(2) 2NaOH + (NH4),SO4 —Na,S0,4 + 2NH3 + 2H,0
(3) BaCl, + Na,CO3 —BaCO; + 2NaCl
(4) 2NH3 + 2H,0 + FeSO4 —Fe(OH), + (NH4)>SO4
Céc phan ung thudc loai phan ng axit - bazo la

A.(2),4). B.(3), 4. C.(2), (3). D. (1), (2).



Cau 19. Cho cac dung dich sau: Na,S, FeSO,, BaCl,, NH4sNO;, NaHSO,4, Na,CO;3 va
CH;COONa.Hay cho biét dung dich nao c¢6 pH > 7

A. Na,S, FeSO,, BaCl,, NH4NO3;, NaHSO4, Na,CO; va CH3;COONa.

B. Na,S, NH4sNO3, NaHSO4, Na,COs; .

C. Na,S, Na,CO; va CH3;COONa

D. Na,S, NH4NOs3, Na,CO3 va CH3COONa.
Céau 20. Tap hop nhitng ion ndo sau diy déu thé hién tinh bazo:

A. A", HS', SOs*, HPO,™ B. COs*,S*,PO,",OH

C. HSO, ,Cl™,CH;COO ", PO,~  D. SO,”, HSO4,NO’;5, NH",
Cau 21. Cho 11,15 gam hdn hgp X gom Na va Al vao nudc du thdy tan hoan toan thu dugc
9,52 lit khi H, (dktc) va dung dich Y. Khi thém 200 ml dung dich HCI 1M vao dung dich Y
thi thu duogc khoi luong két tua la

A. 10,92 gam B. 11,31 gam C. 12,48 gam D. 11,7 gam

Cau 22. Trong cac dung dich: HNOs3, NaCl, Na,SO4, Ca(OH),, KHSO,4, Mg(NO3),, day gém
céc chét déu tac dung dugc véi dung dich Ba(HCO3)2 la:

A. HNO;, NaCl, Na,SOy,. B. HNO3, Ca(OH),, KHSO,, Na,SO,.

C. NaCl, Na,SO,, Ca(OH),. D. HNO;, Ca(OH),, KHSO4, Mg(NO3),.

Cau 23 (2007_khoi A). C6 4 dung dich mudi riéng biét: CuCl,, ZnCl,, FeCls, AlCl;. Néu
thém dung dich KOH (du) r6i thém ti€p dung dich NH;3 (du) vao bon dung dich thi so6 chat
két tua thu duoc la

A. 3. B. 2. C. 4. D. 1.

Cau 24. Cho 40 ml dung dich HCI 0,85M vao 160 ml dung dich chira déng thoi Ba(OH),
0,08M va KOH 0,04M. Dung dich thu dugc c6 pH la:

A 2 B. 7 C. 12 D. 8.

Cau 25. Dung dich X chua HCl va HNO;3; pH=1 ; dung dich Y chtta Ba(OH), 0,04M va
NaOH 0,02M. Tron 2 dung dich trén véi nhau theo ty I¢ nao thi thu dugc dung dich c6 pH =
7.

A. Vx/Vy=1 B. Vx/Vy=2 C. Vx/Vy =112 D. Vx/Vy=3
Céu 26. Cho cdc dung dich trong dung mdi 12 nuéc, c6 cting ndng d6 0,1M sau:

X1 NH4Cl; X5: CH;COONa ; X3:Na,COs ;  Xu:NaHSO,; Xs:NaCl



Céc dung dich c6 pH 16n hon 7 la:
Al Xy, X3, Xy, X5 B. X, X3 C. Xy, X4, X5 D. X, X3, X4

Cau 27. Tron 200 ml dung dich NaOH 1,5M véi 150 ml dung dich H,SO4 aM thu dugc dung
dich X c6 thé hoa tan vira hét 2,34 gam AI(OH); . Tinha = ?

A.1,5M hoac 1,8M B. 0,.9M C.1.sM D. 1,5M hoéc 0,.9M

Cau 28. Tron 100 ml dung dich (gém Ba(OH)20,1M va NaOH 0,1M) vai 400 ml dung dich (gém
H2S040,0375M va HC1 0,0125M), thu duoc dung dich X. Gia tri pH cta dung dich X 1a

A.7. B.2. C. 1. D.é6.

Cau 29. Cho céc dung dich cung néng dé mol/lit: KHS, NaOH, K,CO;,Ca(OH),, NaCl. Hay
sap x€p cac dung dich d6 theo chiéu pH cua dung dich tang dan

A. NaCl<KHS< K,CO3;< NaOH<Ca(OH),.

B. NaClI<K,CO;3;<KHS<NaOH<Ca(OH);.

C. KHS<K,COs;<NaCl<Ca(OH),<NaOH.

D. KHS<NaCl<K,CO3;<Ca(OH),<NaOH.
Cau 30. Chi st dung mdt hod chit nao sau day c6 thé phén bi¢t dugc cac dung dich mét nhan
sau bang phuong phdp hod hoc: NaCl ; AICl; ; CuCl, ; FeCls ; FeCl, ; NH4sNO; ;
(NH4),CO3?

A. quy tim B.dd Ba(OH), C.dd NaOH D. dd NH;3

Pap an trac nghiém

1.A 2.B 3.B 4.D 5.A 6.A 7.D 8.C 9.D 10.C

11.A 12.A 13.A 14.D 15.A 16.C 17.B 18.A 19.C 20.B

21.D 22.B 23.D 24.A 25.B 26.D 27.D 28.B 29.A 30.B

Cau 12. 2H+ — H2
0,475 0,2375mol — n,.dipuao H, = 0,475

n,.va=0251++0,252.05=0,5 = n. a=0,5-0475=0,025 mol

[H" Jau= %02255:0,1 —>pH=1 > A

Cau 15. 2H'+CO;* — HCOs ; H' + HCO; — H,0 +CO, 7T
0,1 0,1 ;0,1 0,1 0,1




> V=2241it 5> A
Cau 16. Mg + H,SO4 — MgSO4+ HzT (1)

01 0,1 0,1 — Ny g0, ar = 0,05 mol
H" + OH — H,0 )
0,05.2 = N, du(saupu2)= 0,2(2.0,3+0,5)-0,05.2 = 0,12 mol

Mg”* + 20H — Mg(OH),
bd 01 0112 006 = My o, V=348 ¢
pu 006 0,12 0,06
Ba’" + SO,> — BaSO,
0,06 0,1 0,06  — myg, =1398 — > m=1746 - C
Cau 18. Phan ng axit 1a phan ung trong d6 ¢6 su cho va nhan proton H+
Cé4c phan ung (2) , (4) .
(2) 2NaOH + (NH4),SO4 — Na,SO, + 2NH;3 + 2H,0

Bazo Axit
(4) 2NH;3 + 2H,0 + FeSO4 —Fe(OH); + (NH4),SO4
Bazo Axit
— Chon A

Cau 22. 2HNO; + Ba(HCOs3), — Ba(NOs3), + CO;, + 2H,0

Na;S04 + Ba(HCO3), — BaS0O4 + 2NaHCO;

Ca(OH), + Ba(HCOs3), — BaCO3 + CaCOs + H,O

KHSO, + Ba(HCO3), —BaSO, + 2CO, + 2H,0

— Chon B

NaCl + Ba(HCO3), — Khong phan tng vi NaHCO; , BaCl, khong két tia .
Mg(NOs3), + Ba(HCO3), — Khong phan tng vi Mg(HCO3), tan , Ba(NO3), tan
Cau 23. Thém KOH gy

Cu** +20H — Cu(OH),; Zn** +40H — ZnO,” +2H,0

Fe’* +30H — Fe(OH); ; Al +40H — AlO; +2H,0



—s6 4 thu dugc 12 : Cu(OH), ; Fe(OH);
Thém NHj g, : Cu(OH), + 4NH; — Cu(NH;),(OH),
Vay | con lai 1a Fe(OH); — D
Cau 27. OH +H' - H,0 (1)
+)THI: 6 pu (1) duOH : > n_ 4, =02.15-2.2.0,15

=0,3 - 0,3a (mol)
OH + AI(OH); — AlO; +2H,0
0,03 0,03 - n, =003 —-03-032=003 >a=09M
+TH2: ¢ pu (1) du H : n,, gu =2a.0,15-0,2.1,5=0,32-0,3
3H* + AI(OH); — AI’* + 3H,0
0,09 0,03 —n,.=009 - 03a-03=009 - a=13M

Vay chon dép an D.

Cau 28. n Ba(OH), =0,1.0,1 = 0,01 mol , n NaOH =0,1.0,1 = 0,01 mol ,
n H,SO, = 0,4.0,0375 = 0,015 mol , n HCI =0,0125.0,4 = 0,025 mol
Ba(OH), —Ba®* + 20H ; NaOH — Na' +OH

0,01 0,02 ; 0,01 0,01

—Tbng s6 mol OH : 0,02 + 0,01 = 0,03 mol

H,SO, —»2H" + SO,~; HCl - H' + CI

0,015 0,03 ; 0,005 0,005

—Tbng s6 mol cua H' : 0,035 mol

Phiantmg: H* + OH — _H,O

Bandau 0,035 0,03

Phan tmg 0,03 0,03

Két thic 0,005 0

— Sau phan tng du 0,005 mol H' , Tong thé tich 12 0,5 lit

—[H*] = 0,005/0,05 = 0,01 —PH = -Lg[H"] =-1g0,01 =2

—Chon B



PE KIEM TRA SO 2
Thot gian 45 phiit

Cau 1. Can bang sau ton tai trong dung dich: CH;COOH S CH;COO™ + HY
O nhiét d6 khong d6i, do dién li o cia CH3COOH sé& bién d6i nhu thé nao khi pha loang
dung dich?

A.otang B. o gidam C. o khong do6i D. o tang sau d6 giam.
Céau 2. Diy chat nao duéi ddy gdm tat ca cdc mudi déu bi thay phan khi tan trong nudc?

A. NazPOy, FeCl,, KNO; B. Mg(NOs),, BaCl,, NaNO,

C. AIClI3, NazPO4, K,SO; D. K;S, Na,SOu, KsPOy4,
Cau 3. Két qua phan tich cho thdy mot dung dich ¢6 [OH] = 10~ M thi mdi trudng cua dung
dich la:

A. Bazo B. Ludng tinh C. Trung tinh D. Axit
Céu 4 (2007_khdi A): Bé nhan biét 3 axit dic, ngudi: HCI, H,SO,4, HNO; dung riéng biét
trong 3 lo mat nhan, ta dung thudc thur 1a

A. AL B. Fe. C.CuO. D. Cu.

Cau 5. Cho 4,6 gam Na vao 100 ml dung dich HCI aM thu dugc dung dich A. Cho dung dich
A vao 100 ml dung dich AICl; 0,8M thi thu dyoc 0,78 gam két tia. Tinh a

A. 1,1IM B. 1,7M C.2,4M D. 2M.
Cau 6 (2007_khoi A): Tron dung dich chtra a mol AICl; v6i dung dich chira bmol NaOH.
bé thu duogc két tua thi can co ti 1€

A.a:b=1:5. B.ab>1:4. C.a:b=1:4. D.a:b<1:4.
Cau 7. Cho dung dich chira cdc ion: Na*, Ca®*, H', CI', Ba®*, Mg**. Néu khong dua ion la
vao dung dich, dung chat nao sau day dé tach nhi€u ion nhat ra khdi dung dich?

A. dung dich Na,SO;, vira du. B. dung dich NaOH vtra du.

C. dung dich Na,S vtra du. D. dung dich Na,COs5 vira du.

Cau 8(2007_kh6i A): Hoa tan hoan toan 2,81gam hon hop gém Fe;0s3, MgO, ZnO trong
500ml axit H,SO4 0,IM (vtra du). Sau phan tng, hon hop mudi sunfat khan thu duoc khi co
can dung dich c6 khdi lugng la

A. 6,81 gam. B. 4,81 gam. C. 3,81 gam. D. 5,81 gam



Cau 9. Tap hop céc ion ndo sau day thé hién tinh chat bazo :
A. CO;%, S*, PO,>, CH;COO B.Fe**.S*, SOs>, OH
C. HSO, ,Br,CH;COO",PO,* D.SO,*, HSNO;,0H

Cau 10. Dung dich thu dugc khi tron 1an 200 ml dung dich NaCl 0,2M va 300 ml dung dich
Na,S0,4 0,2M ¢6 ndng d6 [Na'] 1a

A. 0,23M B. 32M C.0,2M D.0,IM

Cau 11. Tron dung dich chira Ba**; OH 0,06 mol va Na* 0,02 mol v6i dung dich chira HCO®
3 0,04mol ; CO*5 0,03 mol va Na* . Hay cho biét khdi lwong két tua thu dugc sau phan tng.

A. 3,94 gam B. 5,91 gam C. 7,88 gam D. 9,85gam.

Céu 12. Céc chit ndo vira tic dung véi dung dich HCI vira tac dung v6i dung dich NaOH?
A. Pb(OH),, ZnO, Fe,0; B. Al(OH)3, Al,O3, Na,CO3
C. NaxSO4, HNO3, Al,O3 D. Na,HPOy,, ZnO, Zn(OH),

Cau 13(PH,2009-A). X 1a dung dich AICl;, Y la dung dich NaOH 2M. Thém 250 ml dung
dich Y vao coc chtta 100 ml dd X, khudy déu thi trong coc tao ra 10,92 gam két tua. Cac
phan tng déu xdy ra hoan toan. Hay xac dinh nong d¢ mol cia dung dich X.

A. 1,4M B. 1,6M C. 1,8sM D. 1,5M
Cau 14. Cho diy cic chat: KHCOs, Pb(OH),, NH;NOs, CH;COONa, (NH,4),COs, AICI;,
Zn0O, Al(OH);. SO chat trong day c6 tinh chat ludng tinh la

A.S B.6 C.7 D.4
Cau 15 (2009- Khéi B). Tron 100 ml dung dich hén hop gém H,SO,4 0,05M va HCI 0,1M
v6i 100 ml dung dich hon hop gom NaOH 0,2M va Ba(OH), 0,1M, thu dugc dung dich X.
Dung dich X c6 pH 1a

A. 13,0. B.1,2 C. 1,0. D. 12,8.
Cau 16. Dung dich A chtra a mol NH,*, b mol Na*, ¢ mol SO,*, d mol HCO5™ va e mol
COs> khong ké cdc ion H" va OH ctia nudc). Thém (c+d+e) mol Ba(OH), vao dung dich A,
dun néng thu dugc két tua B, dung dich X va khi Y duy nhat c6 mui khai. SO mol moi chat
trong két tua B la:

A. c mol BaSQy, (e+d) mol BaCOs. B. (e+d) mol BaCOs.

C. (c+d) mol BaSO,. D. e mol BaSQy, (c+d) mol BaCOs.



Cau 17 (PH, CP Khéi A-2004). Cho 40ml dung dich HCI 0,75M vao 160ml dung dich
chira ddng thoi Ba(OH), 0,08M va KOH 0,04M. (cho biét [H*].[OH] = 10™*). Gid tri pH cua
dung dich thu duogc la:

A. 10. B.11. C.12. D. 13.

Céu 18 (PH SPHN-2001). Thé tich dung dich Ba(OH), 0,025M can cho vao 100ml dung
dich gom HNO3 va HC1 ¢6 pH = 1,0 dé pH cua hon hop thu dugc bang 2,0 la:

A. 110 ml. B. 150 ml. C. 250 ml. D. 200 ml.
Cau 19. Nhiing mau gidy quy tim vao dung dich CH;COOH lodng, quy chuyén mau hdng.
Mau hong cua quy dam dan 1én trong trudng hop nao sau day?

A. Dun néng B. Thém Na,CO;

C. Thém NH4Cl D. Thém NaCl
Cau 20(PH,2007-B) Trong cic dung dich: HNO;, NaCl, Na,SOs;, Ca(OH)2, KHSOy,,
Mg(NOs),, ddy gom céc chat déu tac dung dugc véi dung dich Ba(HCO3), la:
A. HNO3, NaCl, Na,SOs. B. HNOs3, Ca(OH),, KHSOy4, Na,;SOs.
C. NaCl, Na,S0Oy4, Ca(OH),. D. HNO3, Ca(OH),, KHSO4, Mg(NO3),.
Céu 21. C6 bdn lo mat nhan dung bdn dung dich: HCI, H,SO4, Na,COs, BaCl,. Thude thir
nao sau day c6 thé nhan biét dugc ca bon dung dich trén:

A. Dung dich NHj. B. Quy tim.

C. Dung dich NaCl. D. Dung dich NaOH.
Cau 22(PH,2009-A). Cho 3,68 gam hdn hop gdm Al va Zn tic dung véi mot luong vira du
dung dich H,SO4 10%, thu dugc 2,24 lit khi H, (¢ dktc). Khoi lugng dung dich thu dugc sau
phan g l1a

A. 101,48 gam. B. 101,68 gam. C. 88,20 gam. D. 97,80 gam.
Cau 23. Cin tron dung dich X chira HCI1 0,1M va H,SO4 0,1M véi dung dich Y chtta NaOH
0,3M va Ba(OH), 0,1M theo ty 1¢ thé tich nhu thé nao dé thu dugc dung dich c6 pH = 13?

A. Vx/Vy=1/1 B.Vx/Vy=1/2 C.Vx/Vy=1/3 D. Vx/Vy =3/1
Cau 24(PH,2007-B). Cho 200 ml dung dich AICI3 1,5M tac dung véi V lit dung dich NaOH
0,5M, lugng ket tia thu dugce 1a 15,6 gam. Gid tri I6n nhat cia V 1a

A.1,2. B. 1.8. C.24. D.2.

Cau 25. Cho cac dung dich Ba(NOs3),; Al(SO4)3; ZnCly; Mg(NOs3),; CuSOy; FeCls. bé nhan

biét dugc cdc dung dich trén c6 thé dung thudc thir 1a dung dich



A. Ca(OH),. B. KOH. C. HS. D. NHj.
Cau 26. Chi st dung mdt hoa chét nao sau day c6 thé phan biét dugc cac dung dich mét nhan
sau bang phuong phédp hod hoc: NaCl ; AICl; ; NaAlO; ; Na,CO3; Na,S?

A. H;O. B. quy tim.

C. Dung dich HCL D. Dung dich NaOH.
Cau 27. Mudi trung hoa 12

A. Mudi khong con hidro c¢6 kha ning thay thé boi kim loai.

B. Mubi ma dung dich c6 pH =7

C. Mudi khong con c6 hidro trong phan tir

D. Mudi khong c6 kha nang phan tmg véi axit va bazo.
Cau 28(PH,2009-A). Day gém cdc chét déu tac dung duoc voi dung dich HCI loang la:

A. AgNOs3, (NHy),COs, CuS. B. FeS, BaSO,4, KOH.

C. Mg(HCOs3),, HCOONa, CuO. D. KNOs3, CaCOs, Fe(OH)s.
Cau 29(PH,2009-A). Cho bén hdn hop, mdi hdn hop gdm hai chit rin ¢6 sé mol bang nhau:
Na,0O va Al,O3; Cu va FeCls; BaCl, va CuSO4; Ba va NaHCO;. S6 hon hgp ¢6 thé tan hoan

toan trong nudc (du) chi tao ra dung dich 1a

A1, B.3. C.2. D. 4.
Cau 30. Nong d6 OH ciia dung dich NH,OH 0,1M c6 1% bazo bi phén 1i 1a:
A. 10°M B.10° M C.10*M D. 10" M.

Pap an va huong din giai

1.A 2.C 3.A 4.D 5B 6.B 7.D 8.A 9.A 10.D

11.D 12.D 13.B 14.A 15.C 16.A 17.C 18.B 19.C 20.B

21.B 22.A 23.A 24.D 25.D 26.C 27.A 28.C 29.A 30.B

Cau 6. AICl; + 3NaOH— Al(OH); + 3NaCl (1)
a 3a a
NaOH + Al(OH); — NaAlO, + 2H,O 2)

a a




= Y Ny,on =4a=b.d¢ thuduge 4 thi ny.,<a = Y 1y, =b<da
SN 1 - B)
b 4

Cau 7. Fe,03 Fe,SO4
MgO —22% 5 MgSO,
Zn0O ZnSOy
2,81gam m gam
Nhan xét : cdc nguyén tir oxi trong oxit da duogc thay bang (SO4)*

—>m=2,81+(96-16). N, »= 2,81+80.0,5.0,1=6,81 = (A)
Cau 13. AICl; + 3NaOH— AIl(OH); + 3NaCl (1)
NaOH + Al(OH); — NaAlO, +2H,0O (2)
* THI1: chicé pu (1) — Pyrcom), = 0,14 — Rycr, = 0,14 — loai
*TH2: tao pu (1) va (2): nyq, =0,1x = ny oy, 1) = 0,1x (mol)
M aom)y, dusau(2) =0,14 — a0y, puo@)= 0,1x-0,14= ny,oy puo )
Vay ZnNQOH 1+ =3.0,1x + 0,1x -0,14 =0,4x -0,14 =0,5 - x=1,6(M) — B
Cau 15. H"+ OH — H,0

n, = 0,1(2.0,05+0,1) =0,02

n, =002
n, = 0,1(0,2+0,12) :0,04} on ¢

— [0H|= 06012 =0,1— pOH=1 — pH=13—> chon A

Cau 20. 2HNOs; + Ba(HCOs3); — Ba(NO3), + CO, + 2H,0

Na;S04 + Ba(HCO3), — BaSO4 + 2NaHCO;

Ca(OH), + Ba(HCO3), — BaCOs; + CaCO; + H,O

KHSO, + Ba(HCO3), —BaSO, + 2CO, + 2H,0

— Chon B

NaCl + Ba(HCO3), — Khong phan tng vi NaHCO; , BaCl, khong két tia .
Mg(NOs3), + Ba(HCO3), — Khong phan tng vi Mg(HCO3), tan , Ba(NO3), tan



Cau 22. 2H" -» H,
0,2 0,1  —n,.=02->n,4 =01->m=938(g

— Myq :98(g), Myq = Mkloai FTMH2S04- I’l’lH2 =3,68+98-0,1.2=101,48 — Ch(_)n A.

Céu 24. n AICl; =0,2.1,5 = 0,3 mol , S6 mol két tiia n AI(OH); = 15,6/78 = 0,2 mol
* Trwong hop 1 : Chi c6 1 phan tng sau (sau phan tng (1) NaOH hét ) :
AlCl; + 3NaOH —AI(OH); + 3NaCl
Bandau 0,3mol 0,6
Phan tmg 0,2 0,6 0,2
Kétthae 0,1 0 0,2
n AICl; phan tng = 0,2 —AICl; du=0,3 - 0,2 = 0,1 mol
n NaOH phan tng = 0,6 mol —V NaOH = 0,6/0,5 = 1,2 lit
* Trwong hop 2 : C6 ca hai phan tng (trong phan tmg (1) NaOH du , AICI3 hét ) :
AlCl; + 3NaOH — Al(OH); + 3NaCl (1); AI(OH); + NaOH —NaAlO; + H,O (2)
0,3 0,9 0,3 ;X X

Sau (1), (2) thu dugc 0,2 mol chat két tia —0,3 —x = 0,2 [Jx = 0,1 mol [Jtong s6 mol
NaOH tham gia phan tmg 1a: 0,9 + 0,1 = 1 mol -V =1/0,5 =2 lit

—>Chon D.
Cau 28. Chon dép an C
Mg(HCO3), + 2HCl — MgCl, + 2H,0 + 2CO..
HCOONa + HCI — HCOOH + Na(Cl
CuO + 2HCI — CuCl, + H,O
Cau 29.
1) Na,O + H,O — 2NaOH; 2NaOH + Al,O; — 2NaAlO; + H,0.
2) Cu + 2FeCl; — CuCl, + 2FeCl, — du Cu — loai
3) BaCl, + CuSO4 —loai
4) Ba + 2H,0 —Ba(OH), + H; ;
Ba(OH), + 2NaHCO3; — BaCOs + Na,COs3 + 2H,O —loai
Vay c6 1 hdn hop théa man — Chon ddp 4n A



CHUONG 2. NHOM NITO

§1. NITO' VA HOP CHAT CUA NITO
A. Huéng din tw én tp i thuyét
I. KHAT QUAT VE NHOM NITO

Nhém nito gdm céc nguyén t6 N, P, As, Sb, Bi. Ching déu thudc nguyén té p va & nhém
VA.

I.1. Sw bién ddi tinh chit ciia cic don chat

Trong diéu kién thudng, nito 1a chit khi, cdc don chat con lai 1 chat ran.

— Trong cdc hop chit cdc nguyén td nhém nito c6 s6 oxi hod cao nhét 12 +5, ngoai ra con
¢6 céc sb oxi hod +3 va —3. Riéng N con ¢6 thém céc s6 oxi ho4 +1, +2, +4.

— Céc nguyén t6 nhém nito c6 thé thé hién ca tinh oxi hod va tinh khtr va kha ning oxi
hod giam dén tir nito dén bitmut.

L.2. Su bién doi tinh chit ciia cac hop chit

— Hidrua cta cdc nguyén té nhém nito c¢6 cong thirc chung RH; v6i d6 bén nhiét giam
dan tir NH; dén BiH;. Dung dich cta nhitng chét nay trong nuéc c6 tinh bazo.

— Tu nito dén bitmut, tinh axit cia cdc oxit va hidroxit twong tmg giam dan dong thoi
tinh bazo tang dan.
II. NITO VA HOP CHAT CUA NITO

I1.1. Nito

— Tinh chat: C6 cong thire cdu tao N = N. Do phén tir ¢6 lién két 3 nén & diéu kién thudng
kh tro v& mat hod hoc (chi tac dung vé6i Li). O nhiét d6 cao né hoat dong hon do N ¢6 do 4m

dién kha 16n va thé hién tinh oxi hoa tri hon tinh khir.
xt, 400°C

+ Tinh oxi hod: N, + 3H, —=—= "~ 2NHj;
. 3000°C .
N, + 6Li — 2L13N
+ Tinh khuw: N, + Oz — 2NO

Ngay & diéu kién thuong, NO két hop véi O, (khong khi) — NO, mau do ndu
— Diéu ché:

+ Trong phong thi nghiém: NH;NO, —Y— N, +2H,0

+ Trong cong nghiép: Chung ct phén doan khong khi 16ng.



IL.2. Amoniac va mudi amoni
a. Amoniac
_ Tinh chdt ly hod: la chét khi khong mau, mui khai va xéc, tan nhiéu trong nudc.
+ Tinh bazo yéu: NH; + H,O <= NH,* +OH~ K, =18.10"

Do d6 NH; lam xanh gidy quy 4m

NH; + H" — NH,*

AP’* + 3NH; + 3H,0 — AI(OH)3 | + 3NH,*
+ Kha nang tao phirc: - Cu(OH), + 4 NH3 — [Cu(NH3)4](OH),

AgCl + 2 NH; — [Ag(NH;),]Cl

+ Tinh khi: 4ANH; +30, — 2N, +6H,0
ANH; + 505 g9 —32SP 5 4NO + 6H,0

2NHj; + 3Cl, — N, + 6HCI
(san pham sinh ra khéi tring 12 do khi HCI vira tao thanh hod hop voi NH3)
3CuO + 2NH; —— 3Cu + N, + 3H,0
— Diéu ché:
+ Trong phong thi nghiém: 2NH4Cl + Ca(OH), — 2 NH;3 T + CaCl, + 2H,0
+ Trong cong nghiép: N, + 3H, ‘FL’_ti 2NH;

b. Muoi amoni: Tat ca cdic mudi amoni déu tan trong nudc va khi tan di¢n li hoan toan

thanh céc ion.
+ Phan img trao doi ion:
NH,CI + NaOH — NaCl + NH; T + H,O (phan tig nhén biét mudi amoni)
Hay: NH;" + OH" — NH; T + H,O
+ Phdn img nhi¢t phan: NH,Cl 55 NH;+HCl;  NHyNO; -5 NoO + 2H,0
IL.3. Axit nitric va muéi nitrat
a. Axit nitric
— Tinh chét vat Ii: 12 chat 16ng, béc khéi manh trong khong khi, khi dun néng né bi phan huy
mot phén theo phuong trinh: 4HNO3; — 4NO; + O, + 2H,0
- Tinh chét héa hoc



+ Tinh axit manh: Mang diy du tinh chat chung ctia mot axit.
Lwu y : HNO; tac dung véi kim loai khong giai phong Hs.
+ Tinh oxi hod manh: Tuy thudc vao néng dd axit va va ban chét cta chat khir ma HNOs

c6 the bi khur dén mot s6 sdn pham khac nhau cia nito nhu:

-:3 0 +I1 +2 +4 +5
NH,, NH; N, N,O NO  NO,
+ Dung dich HNOs dic c6 thé oxi hod hau hét kim loai (trir Pt, Au) ¢ nhiét do thuong,
hoic Fe, Al, Cr & nhiét d6 cao, trong d6 N** chuyén thanh N** (NO,).
+ Vi kim loai yéu thi HNOs dic tao thanh NO,, con lodng cho san pham NO.
+ V6i kim loai manh HNO; lodng c6 thé bj khir dén N*, N” hodc N™°.
+ Dung dich HNO; dac, ngudi 1am thu dong hod mot 6 kim loai nhu Al, Fe, Cr...Ngoai
ra dung dich HNO; dac con oxi hod dugc mdt $6 phi kim nhu C, S va nhiéu hop chit vo co

va htru co khac.

+ Dung dich HNO; dac khong bén, & nhiét dd cao hodc khi ¢6 4nh sang, mot phﬁn axit
HNOj3 bi phan huy tao thanh NO,, O, va nudc.

4HNO; dac — 4NO; + O, + 2H,0
— Diéu ché:
+ Trong PTN: NaNO3 ginh ¢ + HoSO4 g5c = NaHSO4 + HNO3 T
+ Trong cong nghiép: 4NH3 + 50, k) = 4NO + 6H,0; NO + O, — NO,
4NO, + O, + 2H,O — 4HNO;
b. Mudi nitrat: TAt ca cdc mudi nitrat déu tan nhiéu trong nudc va la chét dién 1i manh.
Chiing kém bén voi nhiét va d& bi phan huy khi nung néng.
— Mubi nitrat cia kim loai manh phan huy thanh mudi nitrit va oxi:
2KNO; —— 2KNO, + 0,
— Mubi nitrat ctia da s6 kim loai nhu Mg, Zn, Fe, Cu... phan huy thanh oxit + nito dioxit
VA Oxi: 2Cu(NOs); —"— 2Cu0 +4NO; + O;
Luu y: 4Fe(NO3), —— 2Fe,0; + 8NO, + O,
B. Cdc dang bai tdp va phwong phdp gidi
Dang 1: Bai tdp vé N, va NH;



* Cdch thiét 1ap cong thiic phan tir A, By C, D, (X,y,zt 14 cdc s6 nguyén duong)
Xiy:z:t= Ma s :&:ﬂ hodc x:y:z:t = %A %B %C %D

A B C D A B C D

* Tinh hiéu suét:
+ Biéu dién s6 mol cdc chat (da cho va can tim) theo phuong trinh phén tig
+ Xéc dinh téng s6 mol cac chat ban dau va sau phan tng

mol(thucte)
mol(lithuyet)

+ Hiéu suat phan tmg: H = .100%

Hl=a% B H?2=b% C H3=c% D H4=d % E

+ Hiéu sut cua ca qué trinh: A
H =H,. H,. H. Hy = a%.b%.c%.d%.
Vi du 1: Mot oxit A cia nito c6 chira 30,43% vé khi luong nito. Ti khéi cia A véi khong

khi 1a 1,59. Tim cOng thirc phan tur cua A.

Loi giai:
Dit A 1a N,O,. Theo dau bai: %N = 30,43%; — %0 = 69,57%
y= 3?’j3 : 691’657 =1:2 — A c6 cong thiic (NO;)n
Mj =46.n =46 — n = 1. Vay cong thirc phan tir cua A 1a NO,.
Vidu 2. Trong mot binh kin dung tich 56 lit chita N, va H, theo ti 1& thé tich 1:4, & 0°C

va 200 atm va mot it chét xidc téc (thé tich chat xdc tic khong dang ké). Nung néng binh mot
thoi gian sau d6 dua nhiét do vé 0°C thdy 4p sudt trong binh giam 10% so véi so v6i dp sut

ban dau. Tinh hiéu suit phan tng diéu ché NHs.

Loi giai

Phuong trinh: N, + 3H, ¢ 2NH;j
Ban dau 100 400 0  (mol)
Phan g X 3x 2x  (mol)

Can bang sau p/u: 100-x 400-3x 2x  (mol)
S6 mol hén hop khi sau phan tng: ng = 100 - x + 400- 3x + 2x (mol) (D

PV 200.56
RT 22.4
273

=500mol

Téng s6 mol (N, va H») khi ban dau n =

273



Trongd6: ny, = % =400mol va ny, = % =100mol

Ap suat trong binh sau phéan tng P; = # = 180atm

O cling diéu kién nhiét do ap suét ap sudt ti 18 thuan véi sd mol khi chira trong binh:

n_ P n = 500.180
ng P 200

S

=450 mol (2)

Tu (1) va (2) ta c6: ng =100 - x + 400- 3x + 2x =450— x =25 mol.

n
N
VayH = —2 =23 100%=25%
N g 0

Vi du 3. Hon hop A gdm ba khi NH3, N, va H,. Dan A vao binh c6 nhiét d6 cao. Sau phan
tmg phan huy NHj (coi nhur hoan toan) thu dugce hdn hop B ¢6 thé tich ting 25% so voi A.
Dan B di qua 6ng dung CuO nung néng sau d6 loai nudc thi chi con lai mot chat khi c6 thé
tich gidm 75% so voi B.
Tinh thanh phan % theo thé tich cta cdc khi trong hdn hop A.

Loi giai
Goi x, y va z 1a thanh phan % theo thé tich ctia ba khi NH,, H, va N, trong hdn hop A.  —
Tacéo:x+y+z=1 (1)

Phuong trinh phan rng phan huy NH,: 2NH; > N>, +3 Hy

3x

X —_—
2
Sau phan g hdn hop B gdom (y + 1,5x) hidro va (z + 0,5x) nito.

B c6 thé tich tang 25% so voi A tic 1a Vg = 1,25V, = 1,25. do d6:

y+1,5x)+(z+0,5x :2X+y+z=g:1,25 2)
100

Tu (1) va(2), ritra: x =0,25
Khi B di qua éng dung CuO nung néng thi H, bj oxi hod : CuO + H, — Cu + H,0

Loai nudc thi chit khi con lai 12 N,. Thé tich giam 75% so véi B tic 1a con bang 25% cua B,
do do:



z+0,5x =£g =i =0,3125
100 100 16

Ritra: z=0,3125- (0,5 . 0,25) = 0,1875

Thay céc gia tri ciia x va z vao (1), ta dugc: 0,25 +y + 0,1875 =1, rit ra y = 0,5625
Thanh phan % theo thé tich cta cdc khi trong hdn hop A:

%VNu3 =25% ; %Vn2=18,75% ; %V = 56,25%

Dang 2: Bai tdp sir dung dinh ludt bdo toan sé mol electron
Phuong phép giai
+ Viét phuong trinh cho, nhén electron.
Luu §: 2N* + 10e = N, ; 2N*° + 8. = N,O; N* + 8.e - N* (NH,NO;)
+ Tinh tong s6 mol electron cho va nhan. Ap dung PLBTDT.

+ 86 mol HNO; phan ing = 7, + 1, (aokn ;

+ Cho muo6i M(NO3)y ; ny = My no,), 3 nNo; =X. My(no,), = X. ( mol)

Vi du 1 (PH 2002-A). Cho 18,5 gam hdn hop X gdm Fe, Fe;0; tic dung v6i 200 mL dung
dich HNOjs lodng, dun néng va khudy déu. Sau khi phan tmg xay ra hoan toan thu duoc 2,24
lit khi NO duy nhat ¢ dktc, dung dich Y va con lai 1,46 gam kim loai.
1. Tinh ndéng d6 mol/l cta dung dich HNO; .
2. Tinh khéi lwong mubi trong dung dich Y.

Loi giai:
Vi phan mg xdy ra hoan toan ma con du kim loai (Fe) = HNO; hét va mudi thu dugc chi
¢6 Fe(NOs),. Ap dung PLBT nguyén t6 v6i N :

Npno, = 2nFe(No3)2 + Ny = Doy, =N = 0,27 mol

Ap dung DLBT electron : Goi a, b 1a s6 mol Fe va Fe;04 phéan Ung.

Céc qua trinh nhuong, nhan electron :

Fe — Fe™ +2e; 3Fe*™’ +2e - 3Fe™; N” +3e - N*| _ .. 2a+2b=03 (1)
a a 2a 3b 2b  3b 03 0,1



a=0,18

Matkhdc: Y'n_, =a+3b=0,27 (2)—1—
' 20 @) {b=0,03

NO:

No-=2.n,, =2.027=0,54 mol

+S6 mol HNOj; phén ing = NO + N (aokhi) = 2.0,27 + 0,1 = 0,64 mol

— Cuy (HNO3) = 3,2M.
— m (Fe(NOs),) = 0,27.56 + 2.0,27.62 = 48,6 gam.

Vi du 2. Hoa tan hét m (g) hon hop gom FeO; Fe,0; va Fe;04 bang HNO; dic néng thu
duoc 4,48 (£) NO; (dktc), c6 can dung dich sau phan ung thu dugc 145,2(g) mudi khan. Tinh

gid tri m(g)?
Loi giai
. ‘s 4,48 _ . 1452 _
* Cach giai 1. Nyo, = 5’4— 0.2 npxo,), = - 0,6

Goia, b, c 1an Iuot s6 mol FeO, Fe,03 va Fe;04 da dung:

(" Fet?- le = Fe*

Fe ——e —2c+2b=04 — b+c=0,2
3 a+3c+2b=0,6

< 3¢

+3 3
Fe -o0.e=Fe"
2b

w83 1 :Fe+3_>{a+c=(),2

+5 _ A\+4
K%i +le=N

m=72a+160b +232c= 72 (a+c)+ 160 (b+c)=72x 02+ 160 x 0,2 = 46,4 (g).
* Cach giai 2. Quy ddi hdn hop FeO; Fe,03 va Fe;0, ban dau thanh hai chat Fe va Fe,0s,

. z z - 2 z A 5 M A 5 5
khi d6 ta ¢6: m = mg, +mg, o .- Mat khéc, ta ¢6 s6 mol e cua Fe cho bang s6 mol e cua N*

nhan dé thanh N** va bang s§ mol NO,.

4,48 0,2 0,2 0,2
Do d6 3ng = =——=0,2mol, nge =——=m = — 56 + (0,6-——)80 = 46,4
Ng, =Nyo, 4 mol, Ng 3 3 ( 3 ) (2)

Vi du 3. Cho 8,32 (g) Cu tac dung vira dui v6i 240 ml dung dich HNOj3 cho 4,928 (£) (dktc)
hdn hop gém 2 khi NO va NO, bay ra.

1. Tinh s6 mol cua moi khi d3 tao ra.



2. Tinh Cy; ctia dung dich axit ban dau.

Loi giai. Cu— Cu®* +2 *nyo= x (mol)

}x+y=0,22(1)

XN+ 3xe — xN*2 * Nyo,= Y (mol)

yNJr5 +ye > yN*  #ng, =%= 0,13 (mol)

Ap dung dinh luat bao toan electron = 3x +y = 0,26 (II)
a) S6 mol mdi khi 1a =[x =0,02 (mol) NO
y =0,2 (mol) NO,

048

2M
0,24 (M)

b) npnoy =x+Yy+(0,13x2)=0,48 (mol) va Cy o, =

Vi du 4. Hoa tan 4,59 (g) Al trong dung dich HNO3 1M nguoi ta thu dugc dung dich nhom
nitrat v mot hon hop gém 2 khi: NO; N>,O ¢6 ti khdi hoi so voi H,1a 16,75.

1. Tinh lugng mudi thu dugc, tinh thé tich cic khi do & dktc.

2. Tinh thé tich dung dich HNO; 1M can dung.

Loi giai. Al - AP*43e; NP +3e 5N ;  NY +4e - N

Nal = % = 0,17 (mol) = KL mudi = 0,17 x 213=36,21¢g

Al + 4HNO; — AI(NOs3); + NO + 2H,O (1)
8Al + 30HNOs; — 8AI(NOs); + 3N,O + I5H,O (2)

M=16,75.2 = 33,5, dp dung phuong phdp dudng chéo cho hdn hop khi ta c6

N,O 4 3,5
2 4\ /
M=33,5
e ~a
3,

NO 30 105 = N0 _ 35 _
nyo 10,5

W | =

Dé thoa man ty 1& 1: 3, can nhan (1) véi 9 va cong vai (2) ta duoc mot phuong trinh héa hoc
chung: 17A1 + 66HNO; — 17AI(NO3); + 3N,0 +9NO + 33H,0 (3)
Theo (3) 17mol Al tic dung 66mol HNO; — 3molN,O va 9mol NO

Vay 0,17mol Al tac dung 0,66mol HNO3; — 0,03mol N,O va 0,09mol NO



Vin,0 =0,03.22,4 0,672 lit; Vo =0,09.22,4= 2,016 1it; Vigno, :#: 0,66 lit

Dang 3: Bai tdp kim logi tdc dung véi hon hop axit HNO3; va H,SO, (hodc HCI,..)

Phuong phéap giai
+ Viét phuong trinh phan tmg dudi dang ion day du, biéu dién s6 mol céc chat theo phuong
trinh (dua trén dit kién bai toan).

+ Tinh téng s6 mol electron cho va nhan. Ap dung PLBTDT.

+ S6 mol HNO; phan img = n,

o5 T 1,5 (taokhi)

Vi du 1. Cho a mol Cu kim loai tic dung hét v6i 120 ml dung dich X gdbm HNO; 1M va
H,S04 0,3M (lodng) thu dugc V () khi NO (dktc). Tinh V?

Loi giai
NHNo; = 0,12 (mol); n.= 0,24 (mol); Nys0, = 0,06 (mol);

NNoy = 0,12 (mol);  n., =0,06 (mol)

03
3Cu +2NOj3 + 8H' — 3Cu** + 2NO T + 4H,0

Trudc phan tng:  a 0,12 0,24
Phan ung: 0,09 0,06 0,24 0,06
Tinh V: - Khi a>0,09 —» Vo = 0,06 x 22,4 = 1,34 (lit)

-Khia<0,09 = Vno = % x 22,4 =14,933a (lit)

Vi du 2. Hoa tan 1 mol Cu bang lugng HNO; vira di thu duge dung dich A. Thém tiép vao
A luong H,SO4 du thi dung dich dé cé thé hoa tan thém tbi da 12 bao nhiéu gam Cu? (gia su
phan ng khi x4y ra chi sinh ra khi NO, duy nhat).

Loi giai
Cu —=>=— Cu(NO3); = n =2 (mol)
1(mol) 1(mol)
2NO3 +4H" + Cu — Cu®™ +2NO, + 2H,0

2 (mol) 1 (mol)



= mc,=1X64=64(g)

C. Bai tdp on luyén
Bai 1. Mot binh phan mg dung tich khéng ddi chira hdn hop X gdm Ny; H, va chét xic tic
& nhiét d6 0°C va dp suat P, = latm. Nung néng binh mét thoi gian dé xay ra phan tng tong
hop NH;. Sau d6 dua binh vé 0°C ta dugc hdn hop Y. dp suat khi trong binh 1a P,. P 16n hon
hay nho hon 1atm, khdi lrgng mol trung binh cta Y so véi X nhu thé nao?
Bai 2. Mot oxit nito A ¢6 khéi luong 4,6 (g) cho qua vun déng nung d6, N, sinh ra duoc thu
trong mgt nghiém dp trén mdt chau nudc. Muc nudc trong chau thép hon so v61 muc nudc
6ng nghiém 3,0 cm. Thé tich N (do & 15°C; dp suit khi quyén 730mmHg) 1a 1,23 lit, 4p suét
hoi nudc bdo hoa 12,7 mmHg. D cia Hg = 13,6g.cm’. Xéc dinh cong thirc phan tir ciia A biét
rang ti khéi hoi ctia A so v&i khong khi 12 1,586.
Bai 3. Nung m gam bot Fe ngoai khong khi mot thoi gian thi thu dugc 14,4 gam hdn hop X
g6m Fe du va cdc oxit ctia né.

1. Hoa tan hoan toan X bﬁng dung dich HNO; déc thu dugc 4,48 lit NO; (dktc). Tinh m?

2. Hoa tan hoan toan X béng dung dich H,SO, dac thu dugc 0,1 mol chit Y (la san phém
khir duy nhat). Tim Y?
Bai 4. Cho 6,4 (g) Cu tan hoan toan vao 200 ml dung dich HNOj; thi giai phéng mét hon hop
khi gom NO va NO, ¢6 ti khdi hoi hdn hop so voi Hy 12 18. Tinh Cy ciia dung dich HNO;.
Bai 5. Hon hop X gém FeS, va MS (ti 16 mol 1:1, M ¢6 héa tri khong d6i). Cho 6,51 gam X
tdc dung hoan toan véi dung dich HNO; du dugc dung dich Y va 0,59 mol hdn hop khi Z
gém (NO, va NO) c6 khéi lugng 26,34 gam. Thém dung dich BaCl, du vao Y dugc m gam
két tia tring khong tan trong dung dich du axit trén. Xdc dinh kim loai M va gia tri cia
m(gam).
Bai 6. Nhiét phan hoan toan 9,4 (g) mot mudi nitrat kim loai héa tri II thu duoc 4,0 (g) mot
chit ran, hdn hop khi sau khi di qua dung dich NaOH loéng, du thi phan khi con lai mat mau
nu do, chiém thé tich 0,56 lit (dktc). Cong thirc mudi da dung 1a gi?
Bai 7. Hoa tan hoan toan 30,4 gam ran X gém Cu, CuS, Cu,S va S bang HNO; du, thodt ra
20,16 lit khi NO duy nhét (dktc) va dung dich Y. Thém Ba(OH); du vao Y thu dugc m gam

két ta. X4c dinh gid tri cia m.



Bai 8. Khi hoa tan cuing mét kim loai R vao dung dich HNOj3 loang va dung dich H,SO,
lodng thi thu dwoc khi NO va H, c6 thé tich bang nhau & ciing diéu kién va khdi lwong mubi
nitrat thu duoc bang 159,21% khéi lugng mubi sunphat. Xéc dinh kim loai R.

Bai 9. Cho m gam bot st vao 800 ml dung dich hdn hop gom Cu(NO3), 0,2M va H,SO4
0,25M. Sau khi phan ung xdy ra hoan toan, thu dugc 0,6m gam hon hop bot kim loai va V lit
khi NO (san pham khtr duy nhat ¢ dktc). Xdc dinh m va V.

Bai 10. Cho 61,2 gam hdn hop X gdm Cu va Fe;04 tic dung véi dung dich HNOj3 lodng, dun
néng va khudy déu. Sau khi phan tng xay ra hoan toan, thu duogc 3,36 lit khi NO (san pham
khtr duy nhét, & dktc), dung dich Y va con lai 2,4 gam kim loai. C6 can dung dich Y, thu
dugc m gam mudi khan. tinh gid tri ctia m?

HUONG DAN GIAI
Bai 1: Tir phuong trinh PV = nRT = Néu V, T khong di thi % = Irll_:
Phéan tmg: N, + 3H, — 2 NH;
* Phan ing lam giam 6 mol khi m<n) = % >1—P;>P; hay Py <1 (atm)
2
* Khbi luong hdn hgp P (m) trudc va sau phan tmg khong d6i trong khi s6 mol (ny) giam.
= My > Mx hay dyx>1. Témlai: Py<1vadyx> 1

m A NxOy ; h=5cm =50 mm; Py, quyén = PN2 + PHoi nue bao hoa + P cOt nude

=P, =750-12,7 - ﬂ =733,62 mmHg _ 733,62
" 136

2

atm = 0,9653 atm

ny =PV _ 09633123 _005(mol) = ny=2x0,05=0,1(mol)
RT %(273 +15)

Ma =29 x 1,386 =46 — ny, = % =0,1 (mol)

Ny

=% — trong 1 phan tu N;Oy chtra 1 nguyén tur N.

n
N,0,

= 16y=46-14=32 = y=2. Cong thuc N,Oy la NO,.
Bai 3: 1. Nhén théy Fe nhuong electron cho O, tao hdn hop X, sau d6 X nhuong electron
cho HNO; dé tao Fe**:



Fe - 3e — Fe**: 0, + de — 20~

m  3m 14,4 -m (14,4 - m)4
56 56 32 32

2H" + NO; + le = NO + H,0O

02 02

Theo dinh luat bao toan electron ta co: 35_m = (14’43—;11)4

2. Goi +n 12 s6 oxi héa ctia S trong chat Y, tacé: S +(6-n)e — S™
(6-n).0,1 0,1
Theo dinh luat bao toan electron ta c6: (6 - n).0,1 =0,2 = n=+4, vay Y l1a SO,.

+0,2= m=11,2 (gam)

Baid4.( ¢Cu= Cu*" + 2e = S6 mol electron nhuong 12 0,1.2 = 0,2mol
NP+ 1e = N™ = S§ mol electron thu 12 a + 3b = 0,2mol
bN+5 + 3e = N-'-2

* Hon hop khi gém: Ny, = a (mol); nno =b (mol) —» Mhh =46a—+§)0b =36 (D)
: a+

6,4
64

a=0,033
b =0,055

* neuy = =0,1 =a+3b=02 dD)Tu@Mvad)taco = {

= Moy =02 +a+b = nyyo; =0.288.VAy ¢ = 0;)2§8 = 1,44 (M)

. ny, =0,54
Bai S: Taco: ! = 120a+ (M +32)a=6,51(*)

Nyo ,

FeS, — Fe"™ +2S™ +15¢ ; N” +1e — N**

a 2a 15a 0,54 0,54
Qua4 trinh oxi hod — khur : ) p 5 2
MS 5>M™ +S" +8e; N” +3e - N*
a a &a 0,15 0,05

PLBT electron = 23a=0,69 = a=0,03 —2—>M =65 (Zn)
S mol S*® = 3a = 0,09 mol. Vay khdi luong m = 0,09. 233= 20,97 gam

Bai6. Vo, :%:0,0ZSmol; M(NOs), > MO+ 2NO, + %oz



0,05 0,05 0,1 0,025
myo=0,05xM+16)=4,0(g) > M =64, Mudi nitrat da cho 1a Cu(NO3),
Cu : x mol

Bai 7. Quy d6i hdn hop X thanh
CuS : y mol

Theo bao toan khdi lugng : 64x + 96y = 30,4 (5)

So dd héa bai todn :

s Khi NO
Ccy +HNO;du (2C,16 lit, dktc)
X 0 - 62 OH
cus Dung dich Y {Cu2+ + Ba(OH), du + u(OH),
30.4 ! T > '
o e 504 BaSO,
m gam

Céc qua trinh nhuong, nhan electron :

Cu’ > Cu™+2 : CuS > Cu” +S™ + 8 : N¥ +3¢ —» N*

X — 2Xx y 8y 2,7« 09

Theo bao toan electron : 2x + 8y = 2,7 (6)

. . x =-0,05 \ Cu:—-0,05mol
Tu (5) va (6) = = X gom
y =0,35 CuS:0,35 mol
. [Newon), = 21, =0,3 mol
Bao toan ng to: : = m=98.0,3 + 233.0,35= m =110,95
Ny, 50, = Ng = 0,35 mol

w Tuwong tw ¢é thé quy doi hon hop X thanh (Cu va CusS) hodc (CuS va CusS) ciing thu dieoc

két qua nhu trén.
Bai 8. 3R +4nHNO3; — 3R(NO3),, +nNO+2nH,O

2R + 1’1’1st04 — Rz(SO4)m + l'l'le
— Vi thé tich khi NO va H, thu duoc 1a nhu nhau nén ta cé : % = % D).
— Vi khéi luong mudbi nitrat bang 159,21% khéi luong mudi sunphat nén ta ¢6 :

15 9’021 %(2R +96m) (II)

R+n.62=



— Tu phuong trinh (I), ta ¢c6 n = 1,5.m ; thay vao phuong trinh (I) ta thu dugc : R =
28.m. Vay kim loai R 1a Fe.

oxi héa thanh Fe**. 0,6m gam hdn hop bot kim loai 12 ciia Fe va Cu. So d6 phan tng xay ra:

3Fe+8H" +2NO3 — 3Fe* +2NO+H,0 (1)

0,15 0,4 0,1 (mol) = m giam di 0,15.56 (g)
Fe + Cu** > Fe** + Cu )
0,16 0,16 0,16 (mol) = m tang Ién =0,16.8(g)

Khdi luong kim loai thay d6i m{ = m- 0,6m = 0,15.56 - 0,16.8
= 0,4m=7,12 hay m =17,8; V=0,1.22,4= 2,24 lit.
Bai 10. Sau phan Gmg cdn lai Cu chtng t6 mudi trong dung dich c¢6 Fe**, Cu**
—m chét rén phan tmg 12 61,2 -2,4 = 58,8 ().
Goi ng, = XN 0, =Y tdch CTPT cua Fe;O4= Fe,03.FeO

Qua trinh nhuong nhan electron: nyo= 0,15 mol
N* +3e— N (NO)
0,45 0,15 mol
(Fe,03) Fe + ¢ — Fe® N phan= 2y + 0,45
y 2y 2y 2y mol

Cu —Cu*t +2e > 1 cnhuing = 2X

X X 2x mol
o 12x=0,45+2y
Ta cé hé — x=0,375;y=0,15
64x +232y

Vay NoyNOy), = X3MEe(NOy), = 2y +y=3y. Do dé m=151,5 gam.

D. Bai tdp tréic nghi¢m
Céau 1. Dan khi NH; di qua 6ng dung bot CuO nung néng, hién twong xay ra 1a bot CuO tir
mau den:

A. chuyén sang mau tring. B. chuyén sang mau do.

C. chuyén sang mau nau D. chuyén sang mau xanh.



Cau 2. Chophanung: NH; + O, — NO +H;O
Heé s6 can bang cta phan (mg trén tir trdi sang phai 1a :

A.4,4,5,6 B.4,5,4,6 C.5,5,4.,6 D. 5,4,5,6
Cau 3. Mot dung dich c6 chura cdc ion sau: NHy*, AI**, NO'3, Ba**. C6 thé sir dung hod chét
nao sau day dé nhan biét duoc ion NH,* ¢6 trong dung dich do:

A. Na,SO4 B. HCl1

C. Na,CO; D. NaOH du, dun néng.
Céu 4 (PH 2007-khoi A). Tong hé sb (cdc sb nguyén tdi gian) cua tit ca cdc chit trong
phuong trinh phan tng gitta Cu véi dung dich HNO; déc, néng 1a

A. 10. B. 11. C. 8. D. 9.
Cau 5. Cho cdc phan tng sau: (A) T+ HO0 - dung dich (A) (D,
(A) + HCI - (B) (2); (B) + KOH dac — (A) + KC1 + H,O  (3);
(A) + HNO; (D) (4; (D) —— (M) (5)
A, B, D, M tuong trng 1a cac chét
A. N,, NH4NO;3;, HNO;3;, NH4NO;, B. NH;, NH4NO;3;, N>, N,O
C. NHi3, NH4Cl, N,, H,O D. NHj3, NH4Cl, NH4sNOs, N,O

Céu 6 (PH 2007-khdi A). Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ti 1é mol 1:1) bang
axit HNOs, thu dugc V it (¢ dktc) hdn hop khi X (gém NO va NO;) va dung dich Y (chi
chira 2 mudi va axit du). Ti khdi ctia X di voi H, bang 19. Gid tri cia V 1a

A.2,24. B. 4,48. C. 5,60. D. 3,36.
Cau 7. Hiy cho biét phan tmg nao sau ddy duoc ding dé diéu ché N, trong phong thi
nghi¢m.

A. NH4NO, —» N, + 2H,0 B. 2NH; —» N, + 3H;

C. 2NO - N; + O, D. 5Mg + 12HNO; —-5Mg(NO3), + N, + 6H,0

Cau 8. Cho so do phan tmg sau: X + HCl -> Y+ Z + NO, + H,0.Vé6i X, Y, Z1a3
mudi. Vay X, Y, Z c6 the 1a (theo thtr ty 1an luot):

A. Fe(NO3),, Fe(NOs3);, FeCls. B. FeSOy, Fe(NO3)s, Fes(SO4)3

C. FeS, Fe(NO3)3, Fex(SO4)3 D. Fe(NO3)s, FeCl;, Fe(NO3),

Céu 9. Pé hoa tan vira hét 8,4 gam Fe can dung tbi thiéu bao nhiéu ml dung dich HNO3 4M?
( biét NO 1a san pham khtr duy nhat cia HNO).



A. 150 ml B. 120 ml C.90 ml D. 100 ml
Cau 10. Cho kim loai M tan hoan toan trong dung dich HNO; loing néng du thu duoc hén
hop Y gom 2 khi khong mau trong dé c6 mét khi hod nau ngoai khong khi. Ty khoi cia Y
doi voi Hp 1a 14,3, Hay xdc dinh cac khi trong hon hop Y.

A.NOvaN,O B.NOvaN, C. N, vaN,O D. N; va H.
Cau 11. Cho céc oxit sau: FeO, CuO, MgO, Al,0;, PbO. Khi NH; khtr dugc oxit nao thanh
kim loai & nhiét o cao ?

A. FeO, CuO, MgO, Al,O3, PbO. B. FeO, CuO, Al,Os;, PbO.

C. FeO, CuO, PbO. D. FeO, CuO.
Cau 12 (DH2009-kh6i A). Cho hén hop gém 1,12 gam Fe va 1,92 gam Cu vao 400ml dung
dich chtra hon hop gom H,SO4 0,5M va NaNO; 0,2M. Sau khi cidc phan ng xay ra hoan
toan, thu dugc dung dich X va khi NO (san pham khtr duy nhat). Cho V ml dung dich NaOH
IM vao dung dich X thi lugng két tia thu dugc 1a 16n nhat. Gia tri toi thi€u cua V la

A. 360ml. B. 240ml. C. 400ml. D. 120ml.
Cau 13. Khi cho dung dich NH; dén du vao dung dich AICl; ¢6 nhitng hién twong nio sau
day:

A. C6 két tua tring xuat hién.

B. Két tia trang tan khi du NH; .

C. Khong c6 hién tuong gi.

D. Ban dau c6 két tua tring sau d6 két tua tring tan.
Cau 14. Khi NH; c6 1an hoi nudc. Hay cho biét, ho4 chit nao sau day c6 thé st dung dé lam
khd NHj;.

A. P,Os B. H,SO, dac C. CaO D. CuSOq4
Cau 15. Mot hon hop gdm N, va Hs ¢6 ty khdi ddi v6i Hs 12 4,9. Cho hdn hop qua chét xic
tdc nung néng thu dugc hon hop mai ¢ ty khoi doi véi Hy 1a 6,125.Tinh hi€u suat phan ung
cua N, thanh NH; .

A. 33,333%. B. 40% C.50% D. 66,667%
Cau 16. Khi cho 0,3 mol khi Cl, vao binh chira 0,8 mol khi NHj3, hay cho sau khi cdc phan

g xay ra hoan toan thu dwoc san phdm gdm nhimg gi? (Biét hiéu suat cdc phan tng dat
100%):
A. 0,1 mol N5, 0,6 mol HCI B. 0,1 mol N, va 0,4 mol NH4Cl



C. 0,1 mol N, va 0,6 mol NH,ClI D. 0,1 mol N, va 0,8 mol NH4CI.
Cau 17. Khi NH; trong cong nghiép c6 1an hoi nuéc bio hoa, mudn c6 NH; khan ta
c6 thé ding day céc chat dé loai nudc 1a:
A.P,0s,Na, CaO, NaOH rdn B. H,SO, dic , P,Os , Na, CaO
C. CaO, KOH rén, NaOH rén D. H,SO, ddc, CaO, KOH rin
Céau 18. Khir hoan toan m gam CuO bang NH; ¢ nhiét do cao, khi bay ra sau phan tmg duoc
cho vao dung dich H,SO4 dac, ngudi du thay van con 2,24 lit khi thoat ra (dktc). Gia tri cua
m la
A. 24 gam B. 16 gam C. 8 gam D. 12 gam
Cau 19. Tach roi khi N, ra khoi hdn hop gébm N», SO,, CO, chi can din hdn hop khi qua
mot trong cac dung dich sau:
A. HCl du B. nudc brom du
C. nudc voi trong du D. H,SO, dac
Cau 20 (PH2009-khdi A). Cho 3,024 gam mat kim loai M tan hét trong dung dich HNOj3
loang, thu dugc 940,8 ml khi NOy (la san pham khtr duy nhat, ¢ dktc) c6 ti khoi doi véi Hp
bang 22. Khi N,Oy va kim loai M Ia
A.NO va Mg. B. N>,O va Al C.NO, va Al D. N,O vaFe
DAP AN VA HUONG DAN GIAI

IB |[2B |3D |4A 5.D 6.C 1.A 8.A 9.D 10.C

11.C | 12.A | 13.A | 14C |15.A |16.C |[17.C |18.A |19.C |20.B

Cau 4. Cu + 4HNO3 d CU(N03)2 +2 N02 + 2H20
D hesd=1+4+1+2+2=10 — A

Cau 5.NH;T + H,0 < NH, +OH  (1); NH;T + HCl — NH,Cl (2);
NH4C1 + KOH dic — NH;T + KCI + H,O (3);

NH;T + HNO; —» NH,NO;  (4); NH,NO;—“— N,O +2H,0 (5).
Cau 6. nge = Ny = 0,1 mol; Goi nyo = X (mol); Nyo, =Y (mol)

Theo bao toan mol electron tacé: 0,1.2+0,1.3=3x+y



- 30x+46y

M. =38 ©8x=8y ©x=y
xX+y
3x+y=0,5 x=0,125 .
= = mol — V =(0,125.2).22,4=5,6 (lit)
xX=y y=0,125

Ciu 8. 3Fe(NO;), + GHCI — 2FeCl, + Fe(NO,), + 3NO, +3 H,0
Hay Fe’* + NO, +2H" — Fe’* +NO, +2H,0. — Chon A.

Caul12. Fe+4H'+NO; — Fe’* + NO + 2H,0 (1)
3Cu + 8H" +2NO5 — 3Cu®" + 2NO + 4H,0 )

ng. = 0,02 mol ; nc, = 0,03 mol; n, = 0,4 mol ; n., = 0,08 mol

=>n,..=40,02+008=0,16 = n_ 4 =024mol

OH + H' - H,0 3)
30H + Fe** — Fe(OH); 4)
20H + Cu** — Cu(OH), (5)

Son,  =024+3.002+2.0,03=036mol= V=360ml — A

Cau 15.Goi s6 mol ban diu nx, = x mol; nyp = y mol.
Taco 28x +2y =2.49(x+y) (1) — 18,2x=7,8y (1’)
N, + 3H, < 2NH; (%)
Ban dau  x y
phan tmg a 3a 2a
Canbang (x-a)  (y-3a) 2a
— 28(x-a) + 2(y-3a) + 17.2a = 2. 6,125( x-a+y-3a+2a)
— 28x +2y = 12,25(x+y) -24,5a (2)

X+
10

Tu (1), (2).a= u (2°). Két hop (1"); (2°) ta c6 a = 0,33333x mol

Vay hiéu suat H= <100 = 33,333% — Chon A
X

Cau20. ny,, =0,042mol; M, , =222=44 = N0



M — M™+ ne : NP+ 8 — N,'!

3,024 3,024
n. ;

M M

8.0,042 « 0,042

3,024

Theo bao toan mol electron : 0,042.8 =n. = M=9n = Mla AL

§2. PHOTPHO VA HOP CHAT CUA PHOTPHO
A. Huwéng dén tw on tdp li thuyét

L. PHOTPHO
1. Tinh chat vit Iy: P tn tai & mot sé dang thix hinh trong d6 quan trong nhat 1a P tring (Ps)
va P do (polime).
2. Tinh chit hod hoc: P tring hoat dong hon P do.

- Tinh oxi hoa: 2P + 3Ca — CazP,

- Tinh khu:
+ Téc dung voi oxi: 4P +30, (thiéu) — 2P,03; 4P +50, (du) — 2P,05
+ Téc dung voi clo:2P + 3Cl, — 2PCl; (Thiéu clo); 2P + 5Cl, — 2PCls (Duclo)
+ Photpho tic dung dé dang véi céc hop chét ¢6 tinh oxi hod manh nhu HNO; dac, KC10;,
KNOs3, KyCr,05,...Vidu: 6P + SKCIO3 — 3P,05 + 5KCl
3. Diéu ché

- Hai khodng vt chinh cua photpho 1a apatit 3Ca3(POs),.CaF, va photphorit Caz(POs),.

- Trong c6ng nghiép, photpho dugc san xuit bang cich nung hdn hop quing photphorit,
cét va than coc & 1200°C trong 10 dién :

Caz(POy), + 3SiO; + 5C — 3CaSiOs + 2P + 5CO

Hoi photpho thodt ra dugc ngung tu khi 1am lanh, thu duoc photpho tring & dang rin.

II. Axit photphoric va mudi photphat

1. Axit photphoric
— Tinh chadt Iy hod: Axit photphoric con goi 1a axit orthophotphoric (HsPO,), 1a chét rén,
khong mau, tan trong nudc theo bat cu ti 1€ nao.

- Tinh oxi hod khiwr: H3PO4 kho bi khir va khong ¢6 tinh oxi hoa.



+ T4c dung boi nhiét: HsPO, —2020°C¢ 5 H,p,0, —050¢ . HpO,

- Tinh axit: 1a axit 3 14n axit voi hing s phan 1li axit K, = 7,6.107,
K,=6,2.10" K;=4,4.10". Day 14 axit ¢6 d6 manh trung binh va sy phan li chu yéu xay ra
theo nic 1. HsPO, mang ddy du tinh chat chung cua axit.
— Piéu ché: + Trong PTN: P + SHNO; — H3PO, + 5NO, + H,0

+ Trong cong nghiép: Caz(POy), + 3H,SO4 — 3CaSOy | + 2H;3PO,4

hodc P — P,0s —-H;3PO4

2. Mudi photphat: Axit photphoric tao ra ba loai mudi: mudi photphat trung hoa
(NazPO,;) va hai mudi axit 12 mudi dihidrophotphat (NaH,PO,), mudi hidrophotphat
(Na;HPOy,).

I11. Phan bén

1. Phan dam amoni: NH4Cl, (NH4),SO4, NH4NOs;,...

2. Phan dam nitrat: NaNO;, Ca(NOs3),... Phan dam amoni va phan dam nitrat khi bao
quéan thudng dé hit nudc trong khong khi va chay rira.

3. Ure : Ure [(NH,),CO] la chét rdn mau tréng, tan tot trong nudc, chira khoang 46% N,
duoc diéu ché béng céch cho amoniac tiac dung véi CO, & nhiét @6 180 - 200°C, dudi dp sut
~ 200 atm : CO, + 2NH3 — (NH;),CO + H,O.

Trong dat, dudi tac dung cua cdc vi sinh vat ure bi phan huy cho thoat ra amoniac,
hodc chuyén dan thanh mudi amoni cacbonat khi tic dung voi nuéc
(NH,),CO + 2H,0 — (NH4),COs3

4. Phén ldn: Phan lan cung cdp photpho cho cdy dwéi dang ion photphat. D6 dinh dudng
ctia phan 1an dugc ddnh gid bang ham luong % P,Os tuong tng voi lugng photpho c6 trong
thanh phan cua né.Nguyén liéu dé san xuat phan lan la quang photphorit va apatit. Mot so
loai phan 1an chinh Ia supephotphat, phan lan nung chay...

a. Supephotphat:

C6 hai loai supephotphat 1a supephotphat don va supephotphat kép. Thanh phan chinh
cua ca hai loai 1a mudi tan canxi dihidrophotphat.

- Supephotphat don chira 14 - 20% P,0s, duoc san xut bang cach cho bot quang photphorit
hodc apatit tdc dung véi axit sunfuric dac :

Ca3(PO4)2 + 2H,SO4 — Ca(H2P04)2 + 2CaS0y4,



- Supephotphat kép chttra ham lugng P,Os cao hon (40-50% P,0s) vi chi c6 Ca(H,POy)s,.
Ca3(POy4)s + 3H2SO4 — 2H3PO4 + 3CaSOyy
Caz(POy), + 4H3PO4 — 3Ca(H,PO4),
b. Phan kali
Phan kali cung cdp cho cdy trong nguyén 16 kali duéi dang ion K*. D6 dinh dudng cua
phan kali dugc danh gid bang ham luong % K,O tuong tmg véi luong kali ¢6 trong thanh
phéan cua né.
5. Phdn hén hop va phdn phirc hop
e Phan hén hop: chita ca ba nguyén td N, P, K duoc goi 1a phdn NPK. Nitrophotka 12
hon hop cua (NH,),HPO, va KNO:s.
e Phén phitc hop:Amophot 12 hdn hop cdc mudi NH4H,PO, va (NH4),HPO,
B. Cdc dang bai tdp va phwong phdp gidi
Dang 1. Bai tdp xdc dinh cong thirc phan tr

Phuong phap giai

* Céch thiét 1ap cong thic phan tir Ay By C, Dy (x,y,z,tlacéac s6 nguyén duong)
my My Me m

P %A %B %C %D
: : :—= hodc x:y:z:it = : : :
A B C D A B C D

Xy:z:t=

Vi du 1. Phan khéi luong cta photpho trong mot oxit ciia né bang 56,36%. Ti khdi hoi caa
chat d6 so v6i khong khi 13 7,58. Xéc dinh cong thirc phan tir cta oxit.

Loi giai

Goi CTPT cua oxit 1a P,Oy. Theo dAu bai ta ¢6: Moy = 219,82 =220 (avC).
3lx _ 0,5636 N x_2 S xediy=6 — PiOg
16y 0,4364 y 3

Vi du 2. D6t chay hoan toan mot hop chét cua photpho thu dwoc 14,2g P,Os va 5,4g nudc.
Cho cac san pham vao 50g dung dich NaOH 32%

1. Xéc dinh cong thirc hoa hoc ctia hop chat.

2. Tinh néng dd % cua dung dich mubi thu duoc.



Loi giai
1. Tong khéi luong cua P va H: 6,2 + 0,6 = 6,8 (g) bang khéi lugng cua chat bi dbt
chay,hop chat khong c6 0.Cong thic don gian cia P.Hy, ta co ti 1¢:
6,2 06

: =0,2:0,6=1:3
31 1

Lay ti 1& don gian nhét ta c6 cong thirc hoa hoc ciia hop chét 1a: PH;
taco:  n,, =0,1mol va ny,,, =0,4mol

Céc pu c6 thé xay ra giita P,Os va NaOH:

P205 + 2 NaOH + HQO -2 NaH2P04 (1)
P205 + 4 NaOH — 2 NazHPO4 + HZO (2)
P,Os5 + 6 NaOH — 2 Na;PO, + 3 H,O 3)

Theo (2), ttr 1 mol P,Os va 4 mol NaOH tao ra 2 mol Na,HPOj,.
Vay tu 0,1 mol P,Os va 0,4 mol NaOH tao ra 0,2 mol Na,HPO,.
Khdi luong ciia Na,HPOy: My, o, =0,2.142=28,4gam

Khdi lugng cua dung dich: mgq =50 + 14,2 + 5,4 = 69,6 gam

Nong d6 % cua dung dich:  C% Na,HPO, = %

Dang 2. Axit H;PO, tic dung dung dich kiém.

=41%

Phuong phap giai

. n
+ GOl NaOH =a
Ry po,

H;PO4 + NaOH — NaH,PO, + H,O (1)

H;PO,4 + 2NaOH — Na,HPO, + 2H,0 (2)

H;PO,4 + 3NaOH — Na3PO4 + 3H,O  (3)

+Néua<l1 hay nnaon < npspos, Xay ra (1) chi tao mubi NaH,PO,.

+ Néu 1<a<2, xay ra (1) va (2), tao 2 mubi 12 NaH,PO4 va Na,HPO.
+ 2<a<3, xayra (2) va (3), tao mudi Na,HPO, va Na3zPOs,.

+ a=>3, xay ra (3) ,chi tao mudi Nas;PO,.



Vi du 1. Dt chdy a gam photpho ta duoc chit A, cho a tic dung véi dung dich chira b gam
NaOH. Hoi thu dugc nhitng chit gi ? Bao nhiéu mol ?

N __a _b
Loi giai .ny o =n, —i—a mol ; ny,on —4—0—b mol

Céc phan ung: 4P +50; = 2P,0s5 (1)
P,0Os+ 3 H,O — 2 H3PO4 (2)
H;PO4 + NaOH — NaH,PO, + H,O 3)
NaH,PO4 + NaOH — Na,HPO, + H,O 4)
Na,HPO,4 + NaOH — Na;PO, + H,O (5)

Ta xét cdc truong hop:
+b'<a': phan ing (3) chua hét, ta c6 b' mol NaH,PO4 va con (a' - b') mol H;PO,4
+b'=a': vira hét phan tng (3), Ta c6: a' = b' mol NaH,PO,
+a'<b'<2a': phan ung (3) két thiic va c6 mot phan phan tmg (4)
Ta cé: (2a' - b) mol NaH,PO,4 va (b'- a") mol Na,HPO,
+b'=2a': vira hét phan tng (3) va (4) , Ta c¢4: a' mol Na,HPO,4
+2a' <b' < 3a': phan tng (3, 4) két thic va mot phan phan tng (5) , Ta c6:
(3a' -b) mol Na,HPO, va (b'-2a") mol Na3;PO,
+b'=3a": vira két thdc ca 3 phan Umg (3,4, 5), Ta cé : a' mol NazPO,
+b'>3a': sau phan tng (5) con du NaOH,
Ta c6: a' mol NazPO4 va (b' - 3a") mol NaOH.

Vi du 2. Tron lan dung dich c6 chua 11,76 gam H3;PO4 vao dung dich cé chura 16,8 gam
KOH. Tinh khéi lwong céc mubi thu duoc khi 1am bay hoi dung dich?

Loi glél . H3PO4 + KOH — KH2P04 + HZO (1)
KH,PO4 + KOH — K,HPO, + H,0O (2)
K,;HPO,s + KOH — K3PO,4 + H,O 3)

npspos = 0,12 mol. ngey = 0,3 mol. — xay ra 3 phan ung trén.
Céc mudi thu duocla K,HPO,4 0,06mol va KsPO4 0,06mol.
Khéi luong K,HPO, = 10,44 gam.

Khéi luong KsPO, = 12,72 gam.



Vi du 3. Cho 100 ml dung dich H;PO,4 vao 100 ml dung dich KOH 2M thu dugc dung dich B
6 chtra 14,95 gam hdn hop 2 mudi. Xdc dinh ndng d6 mol/l cia dung dich Hs;PO, ban dau.

Loi glél . H3PO4 + KOH — KH2P04 + HZO (1)
KH2PO4 + KOH — KZHPO4 + Hzo (2)
K,HPO, + KOH — K3PO,4 + H,O 3)

TH1: Xay ra phan tng (1); (2) — hdn hop mubi 1a: KH,PO4 va K,HPO,
Goi s6 mol KH,PO4 va K,HPO, 14n luot 13: x va y (mol)

{x+2y=(),2 {x=—0,05

- mol — loai
136x+174y =14,95 y=0,125

TH2: X4y ra phan ung (2); (3) — hon hop mudi 13: K,HPO, va K3PO,
Goi s6 mol Ko,HPO, va K3PO4 1an luot 13: x va y (mol)
{2x+3y=0,2 {x=0,025

- mol —n =0,075mol —Cy =0,75M
174x+212y=14,95 | y=0,05 faros M

C. Bai tap on luyén
Bai 1. Cho 6,2 gam photpho vao binh 300ml, cho tiép 5,0 gam khi A vao binh va dun néng
t6i 300°C. Dé cb dinh duoc khi B tao thanh tir phan tng nay thi can phai cho di qua 40ml
dung dich HI 0,1M.

1. Xdc dinh khi A (12 don chat) va khi B (% vé khéi lugng P = 91,2%).

2. Tinh % thé tich caa B trong hdn hop khi.
Bai 2. Dbt chdy trong binh thuy tinh 6,8 gam mot hop chat khi X chua biét, thu duoc 14,2
gam P,Os va 5,4 gam H,0O. Cho thém vao binh d6 37 ml dung dich NaOH 32% (d = 1,35
g/ml). Xéc dinh cong thirc cuia hop chit khi va néng dd % cua cac mudi thu duge.
Bai 3. D6t chdy 16 gam photpho ki thuat (con 14n tap chét tro) trong lwong du oxi va hoa tan
san pham thu duoc vao nude. Mudn trung hoa dung dich axit d6 can dung 187,5ml dung dich
NaOH 25% (d= 1,28). Sau khi da trung hoa, thém du dung dich AgNO; thu dugc két tua
vang. Xac dinh ham luong photpho trong mau photpho ki thuat.
Bai 4. Dung dung dich axit HNO3 ddm dic 60% (d = 1,37) dé oxi héa photpho d6 thanh axit
photphoric. Mubn chuyén luong axit d6 thanh mudi natri dihidrophotphat cn ding 25ml
dung dich NaOH25% (d =1,28). Tinh s6 ml axit nitric d3 diing dé oxi héa photpho.



Bai 5. Can 14y bao nhiéu tin quing photphorit chita 65% Caz(POy), dé diéu ché duoc 250 kg
photpho, biét rang lwong photpho bi hao hut trong qua trinh san xuat 12 3%.

Bai 6. Hoa tan 14,2g photpho (V) oxit trong 250g dung dich axit photphoric ¢6 nong do
9,8%. Nong do % cua dung dich axit photphoric thu duoc 1a:

Bai 7. Nguoi ta thuc hién phan tng diéu ché supephotphat kép theo so do sau:

1 2
C&3(PO4)2 L’H3PO4 L’ Ca(H2P04)2

Tinh khéi lugng dung dich H,SO, 70% da ding dé diéu ché dugc 234 g Ca(H,PO,),
theo so d6 bién hoa trén. Biét hiéu suat ctia qud trinh 12 70%.
Bai 8. Hoa tan hoan toan m gam P vao 100 gam dung dich HNO; 63% thu dugc dung dich A
va khi NO, (duy nhat). Dé trung hoa axit trong dung dich A cin 400 ml dung dich NaOH
2M. Tinh thé tich khi thodt ra (dktc).
Bai 9. Tién hanh nung 1 loai quing chira 80% Cas(POy), theo khéi luong véi C va SiO, déu
ldy du ¢ 1000°C. Tinh luong quing can ldy dé c6 thé thu duoc 31 g P. Biét hiéu sudt phan
ung dat 80%.
Bai 10. Can 14y bao nhiéu tin quing photphorit chira 65% Ca3(PO,), dé diéu ché duoc 150
kg photpho, biét rang lugng photpho bi hao hut trong qu4 trinh san xuét 1a 3%.
Huéng dan giai

100

Bail 1.BlaPX,— 91,2=32x
31+nM,

2,99

n

2. NpH3 = NHI: 0,040,1 = 0,004 mol.

Mx = khin=3thiMx=1— XlaH; AlaH,; BlaPHs.

Ban dau: np = 0,2 mol; ny, = 2.5 mol.

P + 3H2 — 2PH3

0,2 2,5 0
0,002 0,006 0,004
0,198 2,494 0,004
nnusz = 0,004. 10 0,16%
0,004 + 2,494

Bai 2. Dt chdy khi X thu duoc P,Os va H,O — X chita nguyén td: P, H, c6 thé ¢6 O.



Np o, = 0,1mol , Nyo = 0,3mol —» np=0,1.2=0,2 mol; ng =0,3.2 =0,6 mol.

m, + my = 6,8 gam = mx — X khong chira Oxi.

Goi cong thirc don gian cua X 1a P,Hy, ta c6 ti 1¢: X :% . Vay CTPT cua X 1a PHs.
y
NNaOH = 0,4 mol.
P,Os5 + 2 NaOH + H,0O — 2 NaH,PO, (1)
P205 + 4 NaOH — 2 NazHPO4 + HZO (2)
P,0Os5 + 6 NaOH — 2 NasPO, + 3 H,O 3)

Ta c6: nNaon =2 p o, nén hai chit tac dung vira du theo (2) tao mubi Na,HPO.,.

Khéi luong cua Na,HPO4: m =0,2.142 =28,4gam

Na,HPO,
Khéi lugng cta dung dich: mgg = 50 + 14,2 + 5,4 = 69,6 gam

28,4.100

Nong d6 % cua dung dich: C%(Na,HPO,)= =41%

Bai3.4P + 50, > P,0s (1)
P,0s +3H,0 — 2H;PO, )
H;PO, + 3NaOH — Na;PO, + 3H,0 3)
NasPO, +3AgNO; — AgsPO, + 3NaNO; (4)

187,5.1,28.25

l . =0,5mol
3 100.40

Tu (1) va (3) np = %nna0H=

0,5.31

% m(P)trong P ki thuat: .100% =96,875% .

Bai4. P + S5HNO; — H3POs + 5NO, + H,O (1)
H;PO; + 2NaOH — Na,HPO, +2H,0 2)

1 1 25.1,28.25
np = nH3P04 :EnNuOH :E.WZO,IMOZ

NHNO3 = 5[1}) = 0,5 mol. VddHNO3 = % = 38,321711

Bai 5. Ddp s6: khéi luong quing = 1,919 tan
Bai 6. P205 + 3H20 —> 2H3PO4 (1)



Theo (1) Npros = 0,1 mol — NH3pPO4 = 0,2 mol — MmMy3po4 = 19,6 gam.
Ban dau c6: myspos = 24,5 gam.

Vay Nong d6 % dung dich axit méi 1a: MIOO =16,692%
250+14,2

<o 1 2
Bai7. Ca;(POy)y — 2 »HPO, — 2 5 Ca(H,POL)
Ca3(PO4)2 + 3HQSO4 —> 3C&SO4 1+ 2H3PO4 (1)
2H3PO4 + Ca(OH)z —> Ca(H2PO4)2 + 2H20 (2)

234

Reac po,), = >34 =1mol .Theo bao toan nguyén t6 P: n =1mol

Cay(P0,), = Mca(,ro,),

Vi hiéu suét qud trinh 12 70% nén s6 mol Cas(POy), thuc té Ia: %.1 mol

100

Cay(PO,), — 70

Theo (1), NH2504 = 3n .3 mol

Khdi lwong H,SO; 1a: %.3 98. = 420 gam.

Khéi lugng dung dich H,SO,4 70% 1a: 420. %: 600 gam.

Bai8. P + S5HNO; — H3;POs + 5NO, + H;O (1)
H;PO; + NaOH — NaH,PO; + H,O 2)
Theo dau bai: NuNo3 = 1mol.
Gia st ngno3 phéan Uing 12 x mol  — np3pos = 0,2X — nnoz = X mol
Theo (2); nnaon= 0,8 mol — nu3pos + NENO3dw = 0,2X + 1-x = 1-0,8x = 0,8
Vay: x = 0,25 mol —Vne2 = 5,6 lit.
Bai 9. Ca3(POy4), +5C +3Si0, — 3CaSiO; + 2P + 5CO (1)

np=1mol — R poy), = O,S,%: 0,625 mol.

Khdi luong quing can 14y 1a: 0,625. %. 310 = 242,1875 gam

Bai 10. Ca3(POy), + 5C +3Si0, — 3CaSiO; + 2P + 5CO.
Khdi lwong photpho theo 1f thuyét 1a: (150 + 150.0,03).10° = 154,5.10° gam



1 154,5

Ca3(PO4)2:2' 31

_154,5

np 10°mol — n 10° mol

100 | 1 154,5

Khéi luong quing can 14y 1a: = 310. —. .10° = 1188,5.10° gam= 1,1885 tin

2

D. Bai tdp tric nghi¢gm
Cau 1. Photpho c6 sb dang thil hinh quan trong 12 :

A.l B.2 C.3 D. 4

Cau 2. Dung dich axit H;PO, ¢6 chura cac ion ( khong ké H* va OH cta nudc )
A.H*, PO B. H', H,PO,, PO,”
C. H', HPO,”, PO,* D. H*, H,PO, ,HPO,*,PO,>

Cau 3. Cho 1,32g (NH4)>SOy4 tac dung v6i dung dich NaOH du, dun néng thu dugc mdt san
pham khi. Hap thy hoan toan lugng khi trén vao dung dich chtra 3,92g H3PO,. Mudi thu

duoc la:
A. NH H,POy,. B. (NH4),HPO,
C. (NHy);PO, D. NH,H,PO,va(NH4),HPO,

Cau 4. Cho (NHy4);PO,4 vao dung dich KOH, phan ung héa hoc xay ra dugc viét dudi dang

phuong trinh ion rit gon la:

A. 3NH, + 30H — 3NH;T + 3H,0

B. NH," + OH — NH;T + H,0

C. (NHy):PO4 + 30H — 3NH;T + PO," + 3H,0
D. (NH,):PO, +3K*+30H — 3NH;T +K3PO,4 + 3H,0

Cau 5. C6 2 dung dich NazPO4va H3PO, c6 ciing nong do mol/l. Hay cho biét can tron 2
dung dich trén theo ty 1¢ thé tich nhu thé nao dé thu duoc dung dich chi chira mudi Na,HPO,

A 1:2 B.2:1 C.1:1 D. 2: 3.
Cau 6. P chiém 11,56% khéi lugng trong tinh thé Na,HPO,4.nH,0. Cong thitc phan tu cua
tinh thé hidrat ngam nudc la:

A. Na,HPO4.2H,0 B. Na,HPO,.14H,0

C. Na,HPO,.7H,0O D. Na,HPO,. 5H,0



Cau 7. Cho 4 dung dich Na3PO,, Na,HPO,, NaH,PO, va H;PO, c6 cuing néng do mol/l. Hay
cho biét dung dich n2o ¢6 pH 16n nhét ?

A. dung dich NazPOy4 B. dung dich H3PO4

C. dung dich Na,HPO4 D. dung dich NaH,POy,
Cau 8. Cong thirc hod hoc ciia phan bén hdn hgp nitrophotka la:

A. (NH4),HPO, va KNO:s. B. (NH4),HPO, va Ca(NO3)s,.

C. NH4H,PO,4 va (NH4),HPOj,. D. NH4H,PO4 va KNO:s.

+Si0, +C,1200°C  Ca, t° HCI 0,  Ca4(P0O,),

Cau 9. Cay(POy), A B C D E
A, B, C, D tuong trng 1a

A. PH3, CasP,, P,Os, H;PO4 B. P, P,Os, CaCl,, CaO.

C. P, CasP,, PH3, H3PO4 D. P, Ca;P,, PH3, P,Os.

Cau 10. Can 1ay bao nhiéu gam NaOH cho vao dung dich H;PO4 dé thu dugc 2,84 gam
Na,HPO, va 6,56 gam Na3;PO4

A. 4,6 gam B.6,4gam C. 3,2 gam D.0,4 gam.
Cau 11. P,0s khéng thé sir dung dé 1am kho cht khi
A. NH;. B. N,. C. COa,. D. khi SO,.

Cau 12. Phan bén ure dugc diéu ché bang céch:

A. Cho axit nitric tdc dung voi canxicacbonat.

B. Cho amoniac tac dung CO; & nhiét 6 va ap suét cao.

C. Cho bdt quang photphorit hodc apatit tic dung axit sunfuric dac.

D. Nung hdn hop bot quing apatit voi dd xa van va than cdc & nhiét do cao.
Cau 13. Thém 0,25 mol KOH vao dung dich chira 0,1 mol H;PO,4. Sau phan ng, trong dung
dich ¢6 cdc mudi:

A. KH,PO, va K,HPO4 B. KH,PO, va K;PO4

C. K;HPO, va K5;PO4 D. KH,PO,, K,HPO, va K;PO4
Cau 14. Magie photphua c6 cong thic la:

A. Mg,P,0, B. Mg;P, C. Mg,Ps D.Mg3(POy)s

Cau 15. Trung hoa 100ml dung dich HiPO, 1M, can ding V ml dung dich NaOH 1M. V ¢6 gid
tri



A. 300 ml B. 200 ml C. 100 ml D.150 ml
Cau 16. D6t chdy 1 mol P, san pham cho tic dung v6i dung dich chira a mol NaOH. Dé tong
khoi lugng muoi cuc ti€u thi gid tri a la

A. 3. B.2. C.1. D. 2,5.
Cau 17 (PH2009-khoi A). Phat biéu ndo sau diy ding?

A. Phén l4n cung cip nito héa hop cho ciy duéi dang ion nitrat (NO3) va ion amoni

(NH4).

B. Amophot la hon hop céc mudi (NH4),HPO,4 va KNOs.

C. Phan hon hop chua nito, photpho, kali duoc goi chung 14 phan NPK.

D. Phan ure c6 cong thirc 1a (NH4),COs.
Cau 18. Cho 66 gam dung dich 10% NaOH tic dung véi 10g dung dich axit H3PO4 58,8%.
Muoi thu dugc sau phan ung la:

A. Na,HPO, va NaH,PO4 B. NaH,PO, va Naz;PO,

C. Naz;PO,4 va Na,HPO, D.Na,HPOy4
Cau 19. D6t chdy hoan toan 6,2 gam P, san pham thu duoc hoa tan tit ca vao 35ml dung
dich NaOH 25% (d=1,28g.ml). Dung dich thu dugc gém cic mudi va c6 C% la:

A. NaH,PO, 24,41% B. NaH,PO4 24,41% va Na,HPO4 19,25%

C. Na,HPO4 19,25% D. NaH,PO4 19,25% va Na,HPO, 24,41%
Cau 20. Cho 400 ml dung dich NaOH 2M vao 200ml dung dich H3POy4 1,5 M. Dung dich thu
dugc gdm cdc chat va nong dg twong ng la:

A. Na;PO, 0,333M B. Na;PO4 0,166 M va Na,HPO, 0,333M
C. Na,HPO, 0,166 M D. Na;PO4 0,333M va Na,HPO, 0,166 M

DAP AN VA HUONG DAN GIAI

IB |[2D |3B |4A 5.D 6.C 7.A 8.A 9.D 10.B

11.A|12B | 13.C|14B |15A |16.C |17.C |18.C |19.B |20.B

Cau 6. Jom —L.IOO=11,56 — n=7 = Na,HPO4.7H,0 — C

?142+18n



Cau 9. Ca3(POy), + 3Si0; + 5C —— 3CasiOs + 2P + 5CO.

2P +3Ca ——Ca;P;;

CasP, + 6HCl —~— 3CaCl, + 2PHs.

PH; + 20, —~— H;PO,.

Caul6. 4P + 50, —— 2P,0s; P,0s + 3H,0 — 2H;PO,
Theo bao toan nguyén t6 P thi Ny po,= 1 Mol = np

dé tong khéi lugng mudi 1a cuc tiéu thi 2 mubi tao thanh 1a NaH,PO, va Na,HPO,.
= H;PO4 + NaOH — NaH,PO, + H,0; H3PO, + 2NaOH — Na,HPO, + 2H,0
Vay nnaon = 3 Ny po, =3 = A
Cau 19. 4P +50, —— 2P,05s = ny,, =0,2mol
0,2 0,1
=M =Mp, + My p, = 14,2+ 1,28.35 =59 gam

oy 1283535 o Mo _ 028
40.100 Nypo, 0.2

L4

= san phém tao thanh 1a NaH,PO, : x mol
Na,HPOy : y mol
x+y=0,2 x=0,12
= =
x+2y=0,28 |y=0,08

14,4
59

C%( NaH,PO,)= 100=24,41%; C%(Na,HPO4)=19,25%



§3. Mot s6 dé tu kiém tra, danh gia
DPE KIEM TRA SO 1
Cau 1. Dé tich Zn nhanh ra khoi hdn hop véi ZnO ma khong 1am thay d6i khdi luong cua
no, c6 theé dung dung dich
A. amoniac. B. natri hidroxit.
C. axit clohidric. D. axit sunfuric dac.

Cau 2. Khi dé 1au ngay ngoai 4nh siang, HNOj; bj phan huy theo phuong trinh:

A. 4NO, + 2H,0 + O, — 4HNO; B. 4HNO; — 4NO, + 2H,0 + O,
C.2HNO; — N, + H, + 30, D. 3HNO3; — NH; + N»,O3 + 30,
Cau 3. Thé tich N, (dktc) thu dwoc khi nhiét phan 30g NH,NO; 1a
A. 112 1it B. 44,8 lit C. 10,5 lit D. 22,4 lit

Céu 4(PH,2007- B). Nung m gam bdt sit trong oxi, thu duoc 3 gam hdn hop chat rin X. Hoa
tan hét hon hop X trong dung dich HNOs (du), thodt ra 0,56 lit (¢ dktc) NO (1a san pham khir
duy nhat). Gid trj cia m la

A.2722. B. 2,52. C.2,32. D. 2,62.
Céu 5. Dau hiéu nao sau ddy khong dung dé nhan ra khi NH3?

A. Tan trong nudc.

B. Tao khéi trang véi khi HCI.

C. Mui khai, 1am xanh gidy quy am.

D. Tac dung véi dung dich CuSOy cho két tia xanh, roi két taa tan tao dung dich xanh

lam khi NHj3 du.

Céu 6. Cho so do phan tmg sau:
XT fH20 |y _Hs04 5 KOH XT HNO3 py mhigtphin g L By L0
X,Y,Z D,E, F lacac chét tuong tng

A. NHj; (khi), dung dich NHj3, (NH4),SO4, NH4sNO;3;, N,O, O,

B. NHj (khi), dung dich NH;, (NH4),SO4, NHsNO;, N,, O,

C. CO,, dungdich NHj, (NH4),SO4, NH4NO3, Nj, O,

D. NHj; (khi), dung dich NH3, (NH4),SO4, NH4sNO;3;, N, H,



Céau 7. Hoa tan a gam Cu trong luong du dung dich HNOs. Két thic phan tng thu duoc
9,856 lit hon hop A gém NO va NO, (dktc), dam = 225/11. Dung dich thu dugc c6 khéi

luong khong thay doi so v6i dung dich ban dau. Gid tri cia a Ia

A. 23,04 B.12,80. C.25,64. D. 19,20.
Cau 8. Axit nitric déu phan tng dugc véi nhém cdc chit

A. MgO, FeO, NHj3, FeCOs. B. KOH, MgO, NH4Cl.

C. NaCl, KOH, Na,COs. D. FeO, H,S, NH;, Pt.

Cau 9 (bH,2007- B). Khi cho Cu tic dung véi dung dich chira H,SO4 loang va NaNQOs, vai trd
cua NaNOs trong phan g la

A.chatoxihod.  B. chit khir. C. chét xc tac. D. mdi trudng.

Cau 10. Phan ting hoa hoc nao sau diy khong ding?
A.2KNO; —5—2KNO; + 0,
B. 2Cu(NO3), ——2Cu0 + 4NO, + O,
C.4AgNO; —“52Ag,0 +4NO, + 0,

D. 4Fe(NO;3); —— 2Fe,05 + 12NO; + 30,
Céu 11. Hon hop A gém N, va H; ¢6 ty 1é mol 1:3. Thuc hién phan tng tong hop NH;. Sau
phan ung thu dugc hon hop B. Ty khoi cua B doi véi A 1a dap = 0,6. Hay cho biét hi¢u suat
cua phan ung tong hgp NHs.

A. 60% B. 70% C. 80% D. 90%
Cau 12. Oxi hod chim m gam Fe ngoai khong khi thu dugc 12 gam hdn hop A gém FeO,
Fe,0s3, Fe;04 va Fe du. Hoa tan A vira du boi 200ml dung dich HNO3 ndng d§ x mol/I thu
duoc 2,24 1it NO duy nhat ( dktc). Gid tri m va x lan luot la:

A. 10,8 gam va 3M B. 10,8 gam va 2,3M

C. 10,08 gam va 2M D. 10,08 gam va 3,2 M
Cau 13. Khir hoan toan m gam CuO bing NH; & nhiét d6 cao, khi bay ra sau phan tng dugc
cho vao dung dich H,SO,4 dac, ngudi du thay van con 2,24 lit khi thoat ra (dktc). Hay lya
chon gid tri ding ctia m.

A. 8 gam B. 16 gam C. 24 gam D. 12 gam



Cau 14 (PH,2007- B). Cho hdn hop Fe, Cu phan tmng véi dung dich HNO; lodng. Sau khi
phan mg hoan toan, thu dwoc dung dich chi chira mot chat tan va kim loai du. Chét tan d6 la

A. Fe(NOs),. B. HNO:s. C. Fe(NO3)s. D. Cu(NOs),.
Cau 15(PH,2007- A). Thuc hién hai thi nghiém:
1, Cho 3,84g Cu phan ung véi 80ml dung dich HNO; 1M thodt ra V, 1it NO.

2, Cho 3,84g Cu phan tng v6i 80ml dung dich chirta HNO; 1M va H,SO4 0,5M thodt ra V;, lit
NO.
Biét NO Ia san pham khtr duy nhét, céc thé tich khi do & cling diéu kién. Quan hé giita V, va
V;la

A.V,=V, B.V, =2V, C. V=25V, D.V,=1,5V;
Cau 16. Cho 4,59 gam kim loai R tan hoan toan trong dung dich HNO; thu duoc 2,688 lit
hon hop khi Y gom 2 khi khong mau trong dé ¢6 mdt khi hod nau ngoai khong khi. Ty khoi
cua Y so voi Hy 1a 16,75. Xac dinh kim loai R .

A. Mg B. Al C.Ca D.Zn
Cau 17. Diy mudi nitrat vao duéi ddy khi bi nhiét phan cho san pham 12 oxit kim loai, NO,
va Oy:

A. AI(NO3)3 , Zn(NO3), , Ni(NO3), B. NaNO; , KNOs , LiNO3

C. Ca(NOs3), , Pb(NO3), , Fe(NOs), D. Hg(NO3), , AgNO3, Mn(NO3),.
Cau 18. Cho 1,32g (NH4),SO4 tic dung v6i dung dich NaOH du, dun néng thu dugc mat
sdn pham khi c6 thé tich la (dktc)

A. 0,36lit B. 4,48 lit C. 0,448lit D. 0,224 1it
Cau 19. Trong phan tng hod hoc: 2NO, + 2NaOH — NaNO; + NaNO, + H,0. NO,
doéng vai tro:

A. chat khur B. vira la chat khir vira 1a chat oxi hod

C. chat oxi hod D. khong phai chat khir hay chat oxi ho4.
Céu 20. Cho dung dich HNOj; lodng phan tng voi FeS, cdc san pham tao thanh 1a:

A. Fe(NO3)3, H,S. B. Fe,(S04)3, Fe(NOs3)3, NO, H,O.

C. Fe(NOs3),, H,S. D. FeSOs, Fe(NOs3),, NO, H,O0.



Cau 21. Khi ¢6 sét danh axit dugc tao thanh trong nudc mua voi cdc phan trng nao sau (theo

thtr tu)

4NH; + 50, — 4NO + 6H,O (1); 2NO + O, — 2NO, 2)

NO; + H,O — HNO3 3); N2+ 0,—2NO 4)

2NO + H,0 — 2HNO3 (5); 4NO;+2H,O + 0O, — 4HNO;  (6)
A. 1,5 B.1,3,6 C.1,2,6 D.4,2,6.

Céau 22. Trong cong nghiép, nguoi ta san xuat amoniac dya trén phuong trinh hod hoc sau:
N> +3H, _~ 2NH;  AH<O0; d qué trinh san xuat xay ra c6 loi (vé toc do, hiéu suat) ngudi ta
thuc hién ;En ung &

A. Ap suét cao, nhiét do thich hop, ding chat xic téc.

B. Ap suét cao, nhiét dJ cao, dung chét xc tac.

C. Ap sudt cao, nhiét do thip, ding chit xic tic.

D. Ap suét thap, nhiét do thap, diing chét xic tic.
Cau 23. D6t chdy 1 mol P, san pham cho tic dung v6i dung dich chira a mol NaOH. Dé tong
khéi luong mubi cuc dai thi gidtriala

Al B.2. C.3. D.2,5.
Cau 24 . Fe,Oy + HNO3 — Fe(NO3); + NO + NO, + H,0. Biét Vno: Vo= 2:1. Khi d6 hé
sO can bang cua H,O la (biét hé so can bang la toi gian):

A. 15x - 3y. B. 21x - 13y. C. 10x - 6y. D. 30x - 6y.
Cau 25 (PH2009-khdi A). Hoa tan hoan toan 12,42 gam Al bang dung dich HNO; lodng
(dw), thu dugc dung dich X va 1,344 lit (& dktc) hdn hop khi Y gém hai khi 1a N,O va N,. Ti
khoi ctia hon hop khi Y so véi khi H; 1a 18. Co6 can dung dich X, thu dugc m gam chat ran
khan. Gia tri ciia m la.

A. 38,34 gam. B. 34,08gam. C. 106,38gam. D. 97,98gam.
Cau 26. Thém 0,15 mol KOH vao dung dich chira 0,1 mol H3;PO,4. Sau phan ng, trong dung
dich ¢6 cac muoi:

A. KH,PO,4 va K,HPO, B. KH,PO4 va K3POy

C. K;HPO, va K5;POy D. KH,PO4 K,HPO,4 va K5;POy4



Cau 27. Hoa tan hoan toan 17,4 gam hon hop Al Fe,Cu trong dung dich HNOs. Sau khi Kkét
thic phan ung thu dugc 5,6 lit (dktc) khi NO (san pham khur duy nhat) va dung dich X. Lam
kho dung dich X thu dugc m gam muo6i khan. Gi4 tri cua m la:

A.6309. B. 67. C. 60,8. D. 70,1.
Cau 28 (PH,2007-A). C6 4 dung dich mubi riéng biét: CuCly; ZnCly; FeCls; AICls. Néu
thém dung dich KOH (du) r6i thém tiép dung dich NH; (du) vao 4 dung dich trén thi s chat
két taa thu duoc la

A. 3. B. 1. C.2. D. 4.
Cau 29 (PH, 2008-A). Cho 11,36 gam hdn hop gdom Fe, FeO, Fe,03 va Fe;04 phan tng hét
v6i dung dich HNOjs loang (du), thu dugc 1,344 lit khi NO (san pham khtr duy nhat, ¢ dktc) va
dung dich X. C6 can dung dich X thu dugc m gam mudi khan. Gi4 tri cia m la

A. 38,72. B. 35,50. C. 49,00. D. 34,36.
Cau 30 (PH, 2009-A). Cho 3,2 gam bot Cu tic dung véi 100 ml dung dich hdn hop gém
HNO; 0,8M va H,SO,4 0,2M. Sau khi cic phan ing xay ra hoan toan, sinh ra V lit khi NO (san
pham khtr duy nhat, ¢ dktc). Gia tri cia V la

A. 0,672. B. 0,448. C. 1,792. D. 0,746.
Pap an

1.A |2B 3.C 4.B 5.A 6.B T.A 8.A 9.A |10.C

11.C | 12D |13.C |14D |15B |16.B |17.A |18B. |19.B |20.B

21.D |22.A |23.C |24A |25C |26A |27.A |28B |[29.A|30.A

Cau 4. n (NO) = 0,56/22,5 = 0,025 mol

Khi nung néng Fe trong khong khi thi thu dugc X g@)m : Fe>O5 , Fe3s04 , FeO , Fe du
X +HNO; — Fe(NOs); + NO + H,O

Témtat: Fe + O, X (1)

X + HNO3; —Fe(NOs); + NO + H,0 (2)

Nhan thiy sb oxi hod ctia cdc nguyén tb thay ddi nhu sau :

Fe —Fe™+ 3e ; 02 + 4e 520" ;N + 3e—> N7

X 3x 5y 4y ; 0,075 0,025



Tong s e cho bang téng sb e nhan : 3x = 4y + 0,075
Bao toan khéi luong ¢ phan tng (1) : m Fe + mO, =m X
—56x+32y=3 —x=0,045,y=0,015mol —m=56.0,045=2,52 gam — Chgn A

Cau 9. H,SO; —2H" + SO,*

NaN03 —_>Na+ + NO3_

Cu c6 c4c phan ing sau :

3Cu + 8H' + 2 NO5” —3Cu** + 2NO + 8H,0

— NO;d6ng vai trd 12 chat oxi héa — NaNO; déng vai trd 12 chit oxi héa
— Chon A

Cau 11. Goi s6 mol ban dau ny, = x mol — nyp = 3x mol

s6 mol hdn hop A ban déu: n = 4x mol M_A:w
x

N, + 3H, < 2NH; (%)
Ban dau  x 3x
phantng a 3a 2a
Can béng (x-a) (3x-3a) 2a

Sé mol hdn hop B: ng = (4x -2a) mol; M , = 28(x—a)+2(3.x—3a)+17.2a

4dx—2a
M - ,
Suy ra: M_A - 4x4 24 0.6 — a=0.8x.Vay hiéu sudt H = £ 100 = 80% — Chon C
X X

B

Céau 14. Khi cho hdn hop kim loai gdm Fe , Cu vao dung dich HNOj theo tht tu thi Fe phan
ung trudc , néu hét thi dén Cu .

Fe + HNO; — Fe(NOs); + NO + H,O (1)

Néu Fe du : Fe + 2Fe(NOs); — 3Fe(NO;), (2)

Vi thu dugc mot chit tan sau phan img nén & phan ung (2) Fe(NO3); hét va Cu khong tham
gia phan tng véi bat ki chat nao.

Vi HNO; va Fe(NOs); hét nén khong c6 cdc phan tng

Cu + HNO; — Cu(NOs), + NO + H,O

Cu + Fe(NO3); — Cu(NO3); + Fe(NOs),

— Chét tan duy nhat 12 Fe(NO3); — Chon C

Cau 15.1) nc, = 0,06 mol ; nyno3 = 0,08 mol



3Cu + 8H" + 2NO; — 3Cu™ + 2NO + 4H0.
0,08 0,06

<Ngy =

Xét ny,= . Vay tinh theo ny,. = nxo = 0,02 mol - V| = 0,448 lit.

2)3Cu + 8H' + O2NO; — 3Cu** + 2NO + 4H0.
0,06 0,16 0,08

0,16 0,06 y 0,08
-8 3

nno = 0,04 mol — V, =0,896 lit

Xét tinh theo ny, hodc ncy .

Vay chon dép 4n B
CAu 20. 12HNO; + 3FeS — Fes(SO4); + Fe(NO3); + ONO + H,O. Chon B
Cau24. Vi Vao:Vnoo=2:1. 2N* +6e — 2N N™ +1le — N*™.

+2y

Vay: 3N* +7e — 2N+ N*.  xFe * — xFe’* + (-2y+3x)e

TFexOy + (30x-6y)HNO; — 7xFe(NOs)3 + (6x-4y) NO +(3x-2y) NO, +(15x-3y)H>0.
Cau 25.A1 —™%— AI(NOs); + N,O + No.

Goi nn2o = X mol; nyp =y mol.Ta ¢cé: x + y = 0,06 mol

44x +28y =2.18.(x+y) — 8x =8y—=x=y. = x=y =0,03 mol

S6 mol electron cho: n; = 0,46.3 = 1,38 mol

S mol electron N*° nhan tao khi: 8x + 10y = 18x = 0,54 mol <1,38 mol

Vay san pham tao thanh con ¢6 NHyNO3.

S6 mol electron N*° nhan tao N™ (NHsNO3): 1.38- 0,54 = 0,84 mol

— n(NH4NO3) = 0,84/8 = 0,105 mol — m(NH4NO3)= 8,4 gam
m(AI(NO3)3)=0,46.213 = 97,98 gam.

Vay khdi lugng chét ran 1a: 8,4 +97,98 = 106,38 gam — Chon C

Cau 28.

CuCl, + 2KOH — Cu(OH);, + 2KCl; Cu(OH),+ 4NH3 — [Cu(NH3)4]J(OH), tan
ZnCl, + 2KOH —Zn(OH), + 2KCl; Zn(OH)»+ 4NH; — [Zn(NH;).](OH), tan
FeCl; + 3KOH —Fe(OH); + 3KCl ;

AlCI; + 3KOH — AI(OH); + 3KCl; AI(OH); + KOH —KAIO, +2H,0 tan
Chon dép an B.



Cau30. 3Cu + 8H" + O2NO; — 3Cu™ + 2NO + 4H,0.

0,05 0,12 0,08
Xét ti 1é: O,;Z < 0’35 < 0’38 nén tinh theo sé mol H*

Vay nno = 0,03 mol vaVno = 0,672 1lit — Chon A

DPE KIEM TRA SO 2
Cau 1: Nhiét phan hoan toan Fe(NOs), trong khong khi thu dugc:
A. Fe, NO,, O, B. FeO, NO,, O,
C. Fe;03, NO, D. Fe;03, NO,, O,

Céu 2 (DH2009-khdi A).
Cho phuong trinh héa hoc: Fe;04 + HNO; — Fe(NOs); + N,Oy + HxO.
Sau khi cin bang phuong trinh héa hoc trén véi hé s6 clia cdc chat 1a nhitng s6 nguyén, tdi
gian thi hé s6 cia HNO;s la
A. 13x-9y. B. 46x-18y. C. 45x — 18y. D. 23x - 9y.

Cau 3 (PH2009-khdi A). Nung 6,58 gam Cu(NOs), trong binh kin khong chira khéng khi,
sau mot thoi gian thu duoc 4,96 gam chét rin va hdn hop khi X. Hap thu hoan toan khi X vao
nude dé duoc 300ml dung dich Y. Dung dich Y ¢6 pH bang

A. 4. B. 2. C. 1. D.5.
Cau 4. Day chét ndo sau ddy trong d6 nito c6 sb oxi héa ting dan?
A. NH3, N,, NO, N,O, AIN B. NH4Cl, N,Os, HNO3;, CazN,, NO
C. NH4CI, NO, NO,, N,O3, HNO; D. NH4CI, N>O, N»,O3, NO,, HNO3
C&u 5. Xdc dinh chét (A) va (B) trong chudi sau :

N2 +H, (xt, t%, p) NH3 +0, (Pt, t%) (A) +0, (B) HNO3
A. (A) IaNO, (B) 1a N,Os B. (A) 1a Ny, (B) 1a N,Os
C.(A) 1aNO, (B) 1aNO, D.(A)1a N, (B) 1aNO;

Cau 6 (PH2009-khdi A). Cho 6,72 gam Fe vao 400ml dung dich HNOs1M, dén khi phan
{(mg xay ra hoan toan, thu duoc khi NO (san pham khtr duy nhét) va dung dich X. Dung dich

X ¢6 thé hoa tan toi da m gam Cu. Gid tri cia m 12

A. 1,92 gam. B. 3,20gam. C. 0,64 gam. D. 3,84 gam.



Cau 7. Axit HNOj; loang tac dung v6i kim loai giai phong khi NO, con axit HNOj déc tac
dung vé61 kim loai giai phong khi NO..
Diéu nhan dinh khéng ding la:

A. Axit HNOj dac tac dung véi kim loai, san phém NO, thoét ra nhanh nhat

B. Axit HNO; dac c6 tinh chét oxi hod manh hon axit HNOj loang

C. Yéu td toc do phan ing hod hoc tao nén sy khéc biét gilra hai truong hop

D. Axit HNOs dic c6 tinh chit oxi hod yéu hon axit HNOs lodng
Cau 8 (PH 2009-khdi A). Mot binh phan tmg dung tich khong d6i, chtra hdn hop khi N, va
H, véi ndng do twong tmg 12 0,3M va 0,7M. Sau khi phan tmg tong hop NH; dat trang thdi
can bang & t°C, H, chiém 50% thé tich hdn hop thu dugc. Hang sb can bang K ¢ t°C cua
phan tng c6 gid tri la

A. 2,500. B. 3,125. C. 0,609. D. 0,500.

Céau 9 (PH 2007-khdi A). Hoa tan hoan toan hon hop gom 0,12 mol FeS, va a mol Cu,S
vao axit HNO; (vira du), thu dugc dung dich X (chi chira hai mubi sunfat) va khi duy nhét
NO. Giatricuaala

A. 0,04. B. 0,075. C.0,12. D. 0,06.
Cau 10. NH; c6 thé phan tmg duoc véi tit ca cdc chat trong nhém nao sau ddy (cic dk coi
nhu ¢6 du ):

A. HC1,0,, Cl, ,CuO ,dd AICl;, B. H,SOy4 , PbO, FeO ,NaOH .

C. HC1, KOH, FeCl;, Cl, . D. KOH , HNO;, CuO, CuCl, .

Cau 11. Cho céc oxit : Li,O, MgO, Al,03, CuO, PbO, FeO. C6 bao nhiéu oxit bi khi NH;
khir & nhiét d6 cao ?
Al B.2 C3 D.4

Cau 12 (PH 2007-khdi A). Trong phong thi nghiém dé diéu ché mot lugng nho khi X tinh
khiét, nguoi ta dun néng dung dich amoni nitrit bdo hoa. Khi X 1a

A.NO. B. NO,. C. NO. D. N,.
Cau 13. Cho so d6: (NH4),S0, +X . NH,Cl  +Y . NH4NO;
Trong so do X,Y lan Iuot 1a cac chét:

A. HCI, HNOg B. CaClz, HNO3 C. BaClz, AgNO3 D. HCI . AgN03



Céu 14(PH 2007-B). Trong phong thi nghiém, nguoi ta thudng diéu ché HNO; tir
A. NaNO; va HCl dic. B. NaNO; va H,SO, déc.
C.NH; va O,. D. NaNO; va H,SO, dac.
Cau 15. Cho 1,725g NH4HSO, tac dung v6i dung dich KOH du, dun néng thu dugc mét san
pham khi c6 thé tich la (dktc)
A. 0,336lit B. 4,48 lit C. 0,448lit D. 0,224 1it
Cau 16. Cho cédc phan tng sau:
(1) NH; + H,SO, —» NH4HSO,
(2) NH,Cl + KOH — NH;T + H,O + NaCl
(3) 2NO, + 2NaOH —  NaNO, + NaNO; + H)O
(4) 3NH; + 3H,0 + AICl; — AI(OH); { + 3NH,CI
Phén (mg khéng la phan tmg oxi hod - khir trong s6 cdc phan tmg trén la:
A.(2);3); @ B.(1):03) C.2;@ D. (1); (2); 4)
Cau 17. Phan ung gitta FeCO;3 va dung dich HNOs tao ra hdn hop khi khéng mau, mot phan
hod nau trong khong khi, hon hgp khi dé gom

A. CO,vaNO, B.COvaNO C.CO, vaNO D. CO, va N,
Cau 18. Nhiét phan hoan toan KNOs thu dugc cic san pham 1a

A. KNO,, NO, va O, B. KNO, va O,

C. KNO,, NO, D. K,0, NO, va O,

Céu 19 (PH 2007-khéi A). Dé thu 1dy Ag tinh khiét tir hdn hop (gdm a mol Al,O3, b mol
CuO, ¢ mol Ag,O), nguoi ta hoa tan X bdi dung dich chira (6a + 2b + 2¢) mol HNO3 duogc
dung dich Y, sau d6 thém (gia thict hi¢u suat cac phan ung déu la 100%)

A.cmol bot Al vao Y. B.cmol bot Cuvao Y.

C.2cmol bot Al vao Y. D. 2c mol b6t Cu vao Y.
Céau 20. T4ch riéng NH; ra khoi hdn hop khi gdm N,, H, va NH; trong cong nghiép, nguoi ta
da st dung phuong phéap cho hon hop qua:

A. CuO nung néng B. dung dich nudc voi trong

C. thiét bi nén va 1am lanh hon hop. D. dung dich H,SO, dac



Cau 21(CP, 2007-B). Cho phuong trinh: Nok) + 3Haa = 2NHjg). Khi tdng néng do cua
hidro 1€n 2 lan, toc d0 phan Gng thudn

A. giam di 2 lan. B. ting 1én 2 lan.

C. tang 1én 8 lan. D. tang 1én 6 lan.
Cau 22. D6t chay hét 31gam phdt pho rdi hoa tan san pham vao nudc duge 200 gam dung
dich X. Nong d¢ % cua X 1a :

A. 49% B. 98 % C.24,5 % D. 2,45 %

Cau 23(PH,2009-B). Cho 61,2 gam hdn hop X gém Cu va Fe;04 tic dung véi dung dich
HNO; loang, dun néng va khudy déu. Sau khi cic phan tng xdy ra hoan toan, thu dugc 3,36 lit
khi NO (san pham khtr duy nhat, ¢ dktc), dung dich Y va con lai 2,4 gam kim loai. C6 can
dung dich Y, thu dugc m gam mudi khan. Gié tri cia m la

A. 151,5. B. 137,1. C.975. D. 108,9.
Cau 24. Cho so d6 phan tng sau:

hiét pha 02 02 H20 c hiét pha
NH,NO, ™ Ay 277 Ay 77 L A3 T AL T A TR AL

Ay, Az, Asz, A4, Astuong ing la cic chét sau:

A. NO,, NO, NO, HNO;, Cu(NO3), ,NO

B. N2,Os, NO, NOs, HNO;3, Cu(NO3),, NOs

C. N, NO, NO;, HNO;3;, Cu(NOs):, NO,

D. N,, NO, NO;3, HNO;3;, Cu(NOs3),,NO;
Cau 25. Nhan dinh sai la:

A. Phan kali cung cap K cho cdy B. Phén phirc hop cung cip O cho ciy

C. Phan dam cung cap N cho cay D. Phén 14n cung cép P cho ciy
Cau 26(PH,2008-A). Cho Cu va dung dich H,SO, loang tac dung véi chit X (mét loai phan
bon hoéa hoc), thay thodt ra khi khong mau héa nau trong khong khi. Mat khéc, khi X tdc dung
v6i dung dich NaOH thi ¢6 khi mui khai thoat ra. Chat X la

A. ure. B. amoni nitrat. C. amophot. D. natri nitrat.

Cau 27. Cho 5,6 gam Fe vao 200 ml dung dich chta HNO3 4M va H,SO,4 2M thu dugc khi
NO va dung dich X. Dung dich X c6 thé hoa tan tdi da m gam Cu, biét phan tng tao ra khi
NO Ia san pham khir duy nhét, m c6 gi4 tri

A. 12,8 gam B. 19,2 gam C. 25,6 gam D. 32 gam



Cau 28. Hoa tan 5,76 g Mg trong dung dich HNO; loang néng du thi thu dugc dung dich B
va 0,896 [it khi X duy nhat. C6 can can than dung dich B thu dugc 37,12 gam chat ran . Xac
dinh s0 mol HNOj da tham gia phan Ung.
A. 1,0 mol B. 0,8 mol C. 0,6 mol D. 1,2 mol
Cau 29. Axit H;PO, va HNOjs ciing ¢6 phan tmg voi cdc chit:
A. NaCl, KOH, Na,COs, NH; B. KOH, Na,COs, NH3, Na,S
C. MgO, KOH, CuSO,, NH; D. CuCl,, KOH, Na,COs, NH;
Cau 30. Trong nudc udng ndng d6 ion NO;  téi da cho phép 12 9 ppm. Néu thira ion NO53™ s&
gay ra mot loai bénh thiéu méu hodc tao thanh nitrosamin - m¢t hop chat gay ung thu trong
duong tiéu hod. Nhan bi€t ion NO3™ nguoi ta dung:
A.Cu va NaOH B. Cu va H,SO,4
C. CuSO4 va NaOH D. CuSO,4 va H,SOq4
DAP AN VA HUONG DAN GIAI

1D |2B 3.C 4.D 5.C 6.A 7.D 8.B 9D |10.A

11.C (12D |13.C |14A |15A |16 |17.C |18B |19.B |20.C

21.C |22.A |23.A |24C |25B |26B |27.D |28.A |29.B |30.B

Cau 2. Chon B
(5x-2y)Fe30, + (46x-18y)HNO; — (15x-6y) Fe(NO3); + N,O, +(23x-9y)H,0.
Cau 3.s6 mol(Cu(NO3), )= 0,035 mol
2Cu(NO;3), — 2Cu0 +4NO, + O,.
4x X

1,62
myo2 + Mo = 6,58-4,96 = 1,62 gam —npy=x= ————=0,0075 mol
oz o g o2 4.46 +32

4NO; + O, + 2H,O — 4HNOs.

Vay npnosz = 4x = 0,03 mol — [H'] =0,03/0,3=0,IM — pH=1.
Cau 6.

Fe + 4HNO; — Fe(NOs3); + NO + 2H,O (1)

0,12 0,4 — tinh theo HNO;3. s6 mol(Fe(NOs)3) (1) = 0,1 mol.



Fe + 2Fe(NO3); — 3Fe(NO3), (2)
0,02 0,04 — sb mol(Fe(NOs)s3)du sau (2) = 0,06 mol.
2Fe(NO3); + Cu  — Cu(NOs), +2Fe(NOs),

0,06 0,03

Vay khéi lugng Cu 12 1,92 gam. Chon A

Cau 9.Theo d& bai dung dich X chi chira 2 mudi sunphat nén theo bao toan nguyén td S, ta
c6: 2FeS, —Fey(S0y); ; CuS; - CuSOy

0,12 0,06 ;oa 2a
— 0,122 +a=0,06.3+2a — a=0,06 mol— chonD
Cau 17. 3FeCO;3 + 10HNO3; — 3Fe(NO3); + 3CO; + NO + 5SH,0. Chon C
Cau 19.
ALO; + 6HNO3; — 2AI(NOs3); + 3H,0 ; CuO + 2HNO3; — Cu(NOs), + 3H,0

a 6a 2a :b 2b b
AgQO + 2HN03 — 2AgNO3 + Hzo .
c 2c 2c

Dé thu duoc Ag tir dung dich Y, phai thém ¢ mol bot Cu vao Y vi:
Cu+2Ag" — Cu™ +2Ag

Néu thém Al vao thi Al + Cu®* — AI’* +Cu; Al+2Ag" — A’ +2Ag
khong thu dugce Ag tinh khiét ma c¢6 13n Cu. Chon B

Cau 23. 3Fe;04 +28HNO3;— 9Fe(NOs); + NO + 14H,0 (1)
3Cu+ 8HNO;— 3Cu(NO;3), +2NO +4H,0 (2)

Cu+ 2Fe(NO;3); — Cu(NOs), +2Fe(NO3),  (3)

Goi s6 mol Fe;0, = x mol; ngy pu2) =y mMol; ney pu3) = 2 mol;
x/3+2y/3=0,15 5x+2y =0,45 (*) ; (3) >z =3x/2;

ta co: 232x + 64 (y+z) = 232x + 64y+ 64.3x/2 =61,2- 2,4 = 58,8
hay: 328x +64y = 58,8 (¥*)

Giai h¢ (*), (**)tacé x =y =0,15 mol.

n(Cu(NOs)2) 3y =3x/2=0,225 = m(Cu(NOs3),) (3)=42,3 gam.
téng m(Cu(NOs),) (2) ,(3)= 42,3 + 188.0,15 = 70,5 gam



m(Fe(NO3), )=3.0,15.180 =81 gam.

Téng khdi lwong chat ran 1a: 151,5 gam — Chon A

Cau 26.Cu + H,SO4 + X —NO ; — X phai chira ion NOs'.
X + NaOH —NHj; ; — X phai chtra ion NH,".

Vay X 1a NH4NO; — chon B.

CHUONG 3. NHOM CACBON
A. Huéng dén tw on tdp li thuyét
- Nhém cacbon gém cic nguyén to cacbon (C), silic (Si), gemani (Ge), thiéc (Sn) va chi (Pb)

- L6p electron ngoai cing ciia nguyén tir (ns? npz) c6 4 electron:

Awuu :AW

ns’ np’ ns' np’

(Trang théi co ban) (Trang théi kich thich)

1&

- Bé dat duoc ciu hinh electron bén cua khi hiém, cdc nguyén tir nguyén tb nhém cacbon tao
nén nhitng cdp electron chung véi cdc nguyén tir khic, trong cic hop chat ching c6 céc sb
oxi hod +4, +2 va c6 thé 1a -4 tuy thudc vao d6 4m dién cia cdc nguyén t6 lién két v6i ching.
- Ttr C— Pb, tinh phi kim giam dan, tinh kim loai ting dan

- Céc nguyén tb nhém cacbon tao duoc hop chit voi hidro c6 cong thirc chung 13 RHy, tao
duoc 2 loai oxit 1a RO va RO,.

- Nguyén tir cacbon c¢6 thé lién két voi nhau tao thanh mach, mach cacbon ¢ thé gdm hang
chuc, hang trim nguyén tir cacbon (trong céc hop chét hiru co).

I. CACBON

- Cac dang thu hinh thuong gdp cua cacbon: kim cuong, than chi, cacbon v6 dinh hinh,

fuleren.

- O nhiét do thuong, cacbon kha tro vé& mit hod hoc, khi dun néng cacbon phan tng dugc voi
nhiéu chit.

- Cacbon thé hién tinh khir va tinh oxi ho4.

1. Tinh khir

- Téc dung v6i oxi:  2C + O, (thiéu Oxi) —— 2CO .C + 0, —— CO,

- Téc dung v6i hop chat:



+ Tdc dung véi oxit: C + Si0, —~— Si + 2CO ;C + CO, —~— 2CO

3C + Ca0 —“— CaC, + CO; 3C + Fe,03 —~— 2Fe + 3CO

+ Téc dung v6i cdc hop chat oxi hod manh:
C + 4HNO; (dic) —— CO, + 2NO, + 2H,0

C + 2H,SO0. (dic) —=— CO, + 2SO, + 2H,0

+ O nhiét do cao, C tic dung véi hoi nudc: C + H, 0 —*Y 5 CO + H,

2. Tinh oxi hoa C + 2H, —=* 5 CH,

3C + 4A1 —— ALCs; 2C + Ca —— CaC,
Luu y: - Cacbon khong tac dung dugc voi halogen.
- Céc cacbua dé bi thuy phan hoic tac dung véi axit:
CaC, + 2H,0 — CH, 1 + Ca(OH),
AlC; + 12 HCl — 3CH4 1 + 4AIC];
3. Trang thai tw nhién, diéu ché
Trong tu nhién kim cuong va than chi la cacbon tu do gan nhu tinh khiét. Ngoai ra,

cacbon con c6 trong céc khoang vat nhu canxit (da voi, da phan, da hoa, ching déu chita CaCO,),
magiezit MgCQO,), dolomit (CaCO;. MgCO,)....

II. CACBON MONOXIT (CO)

1. CAu tao va tinh chat vat Ii

C: 2s%2p* aE
O: 2522p4 A¢ A ﬂr

- CO 1a khi khdong mau, khong mui, hoi nhe hon khong khi, tan it trong nudc , rat bén véi

:C::0: — :C=0: hay :C=0:

nhiét va rat doc.

2. Tinh chét hoa hoc

- Trong phén tir cacbon monooxit c6 lién két ba giéng phan tir nito nén CO rat kém hoat
dong ¢ nhiét do thuong va tré nén hoat dong hon khi dun ndéng.

- CO 1a oxit trung tinh va Ia chat khir manh:

+ CO chdy trong khong khi cho ngon ltra mau lam nhat va toa nhiéu nhiét



2CO + 0, —— 2CO,
+ CO khtr dugc nhiéu oxit kim loai (dung sau Al trong day hoat dong cua kim loai) &
nhiét do cao:
CO + CuO —— Cu + CO, ; 3CO + Fe,03 —— 2Fe + 3CO;
+ Khi c6 than hoat tinh lam xuc tac, CO Kkét hop dugc véi clo
CO + Cl, —*— COCl, (photgen: rat doc)
+ Nhan biét khi CO bang phan tmg véi dung dich PdCl,
PdCl, + CO + H,O — Pd | + 2HCI + CO,
3. Diéu ché
- Trong cdng nghiép
+ Cho hoi nuéc qua than nung d6, hdn hop khi tao thanh goi 1a khi than wét chia 44%
CO: C + HHO —— CO + H,
+ Cho khong khi qua than nung dd, thu dugc khi 10 gas (khi than khd) chtra 25% CO:
C +0, —“> CO, ; C+ CO, —— 2CO0

- Trong phong thi nghiém: HCOOH —22% 5 O + H,0

ITII. CACBON DPIOXIT (CO»)

-Cong thic cdu tao: 0=C=0

- CO, 1a khi khong mau, ning gap 1,5 lan khong khi, tan khéng nhiéu trong nudc, khéng duy
tri su chdy

- Khi 1am lanh dot ngdt & -76°C, khi CO, hod rin goi 1a “nudc d4 kho“ (bang kho) d& thing
hoa tao mdi trudng lanh va kho nén dung dé€ bao quan thuc pham.

1. Tinh chit hoa hoc

- COs, 1a oxit axit.

- Tac dung v6i kim loai c6 tinh khir manh (Mg, Al, Zn,...)

CO, + 2Mg —“— 2MgO + C
= khong ding CO, dé dap tit cic ddm chdy c6 Mg, Al



2. Piéu ché
- Khi CO, chiém khoang 0,03% thé tich khong khi, 1a san pham cua qué trinh hd hip caa
nguoi va dong vat.
+ Phuong trinh quang hop cua cay xanh: CgH;,0¢ + 60, — 6CO, + 6H,0
- Trong phong thi nghiém: CaCO; + 2HCI — CaCl, + CO; + H,O

- Trong cong nghiép: C + 0, —— CO; ; CaCO; —“— CaO + CO,
IV. AXIT CACBONIC- MUOI CACBONAT
1. Axit cacbonic (H,CO3)
- AXxit cacbonic la mot diaxit yéu, kém bén, dé bi phan huy thanh CO, va H,O
- Trong dung dich H,COs phan 1i theo 2 nic:
H,CO; =  H' + HCO; ; K;=45.10"
HCO;” =H" + COy"; K,=48.10"

2. Mudi cacbonat
* Mudi trung hoa (COs%).
+ Mudi trung hoa cua kim loai kiém (trir Li,CO5), amoni tan duoc, cdn lai khong tan hodc it
tan trong nudc.
+ Mudi trung hod cta kim loai kiém bi thuy phdn manh trong nudc tao méi trudng kiém:
COs” + H,0 = HCO; + OH
- Téac dyng véi axit: Na,COs; + 2HCI — 2NaCl + CO, + H,O
Khi ¢6 du khi CO,, mudi trung hoa chuyén thanh mudi axit

CaCOs3 + CO; + H,O — Ca(HCO:s3),
- Mubi trung hoa cua kim loai kiém bén véi nhiét, cic mudi khic bi nhiét phan huy:
MgC0O; —“— MgO + CO,; CaCO; —“— CaO + CO,
- Mudi cacbonat ctia kim loai hod tri III khong tdn tai trong dung dich :

Al(CO3); + 3H,0 = 2AI(0OH); | + 3COy?
* Muéi hidrocacbonat (HCO3™)
- HAu hét tan duoc trir NaHCO; hoi it tan.

+ Phan trng nhiét phan: Ca(HCO;), —“— CaCO; + CO, + H,0O
+ Téc dung véi dung dich kiém: NaHCO; + NaOH — Na,CO; + H,O



+ Tac dung véi dung dich axit: NaHCO; + HCl — NaCl + CO, + H,O
V. SILIC VA HQP CHAT CUA SILIC
1. Silic
a, Thi hinh
- Silic tinh thé ¢6 ciu tric gidng kim cuong, mau xdm, 4nh kim, c¢6 tinh ban dan (& nhiét do
thudng d6 dan dién thip, nhung khi nhiét d6 ting thi d6 dan dién ting 1én).
- Silic v6 dinh hinh 1 chat bot mau nau.
b, Tinh chdt hod hoc: Silic thé hién tinh khir va tinh oxi hod
- Tinh khtr
+ Téc dung voi phi kim:  Si + 2F, — SiF, (diéu kién thuong);

Si + 2Cl, —— SiCly; Si + 0, —— SiO, ;
3Si + 2N, —— Si3Ny ; Si + C —— SiC
+ Téc dung vai hop chit: Si + 2KOH + H,O — K5SiO; + 2H,

Si + 4HF — SiFs + 2H,

3Si + 18HF + 4HNO; — 3H,SiFs + 4NO + 8H,0
- Tinh oxi hoa: tdc dung véi kim loai (Ca, Mg, Fe...) & nhiét d0 cao — Silixua kim loai.
Si + 2Mg —“— MgSi
¢, Diéu ché
-Trong phong thi nghiém: SiO, + 2Mg ——> Si + 2MgO

-Trong cong nghiép: Si0, + 2C —“— Si + 2CO
2. Silic dioxit ( SiO,)

- Silic dioxit 1a chat ¢ dang tinh thé, khong tan trong
nudc.

- Trong tu nhién, silic dioxit tinh thé chu yéu ¢ dang

khoédng vat thach anh (tinh thé 16n, khong mau, trong

sudt). Cit 1a silic dioxit c6 chira nhiéu tap chat.
- Si0, 12 oxit axit, tan chdm trong dung dich kiém Cac tinh thé thach anh

dic néng, tan d& trong kiém néng chay hodc cacbonat ctia kim loai kiém néng chay.

SiO, + 2NaOH —“— Na,SiO; + H,O



SiO, + Na,CO; —— Na,SiO; + CO,
- Si0; tan dugc trong axit HF: SiO, + 4HF — SiFs + 2H,0
= dung dung dich HF dé khac chit va hinh trén thuy tinh
3. Axit silixic (H,SiO3)

- Axit silixic 12 chat két tia keo, khong tan trong nuée. Khi dun néng, dé mit nudc

H,Si0; —“— SiO, + H,0
+ Khi sdy kho axit silixic mat 1 phan nuéc tao vat liéu xp silicagen- 12 chat ¢6 tic dung hit
am, hap phu.
-Téc dung voi dung dich kiém:
H,Si0; + 2NaOH — Na,SiO; + 2H,0
- Axit silixic 12 axit rat yéu (yéu hon axit cacbonic):
Na,Si03 + CO, + H,O — 2NaCl + H,SiO3]
- Si0; khéng tan trong nudc nén H,SiO3 dugc diéu ché bang céch gidn tiép:
Na,SiO3; + 2HCl — 2NaCl + H,SiOs|
SiCly + 3H,O — 4HCI + H,SiO; |
4. Mui silicat
- Mubi silicat ctia kim loai kiém tan dugc trong nudc, bi thuy phan manh cho méi truong
kiém: Na,Si0; + H,0 = 2NaOH + H,SiO;
- Dung dich dam dac ctia Na,Si0; va K;,SiO3 goi 1a thuy tinh long.
5. Cong nghiép silicat
* Thuy tinh
- Thanh phan: Na,0.Ca0.6Si0, 1a chat v6 dinh hinh, khong c6 nhiét d6 néng chay xéic
dinh.
- San xuat: 6Si0, + CaCO; + Na,CO; —**“— Na,0.Ca0.6Si0, + 2CO,
* Pd gbm
* Xi mang 3Ca0.Si0, — Ca3SiOs
- Thanh phén chinh gém canxi silicat va canxi aluminat: § 2Ca0.Si10, — Ca,SiOq4

Ca0.ALO3— Caz(AlO3),



- San xudt: P4 voi + Dat sét nhiéu SiO, + it quing sit —2"9C 5 Clanhke + 5% thach

cao, phu gia —""_5xi ming
- Qud trinh dong cling cua xi mang
3Ca0.Si0; + 5H,O — Ca,Si04.4H,0 + Ca(OH),
2Ca0.Si0; + 4H,0 — Ca,Si04.4H,0

CaO.A1203 + 6H20 — Ca3(A103)2.6H20

B. Cdc dang bai tap va phwong phdp gidi
Dang 1: Bai tdp vé nguyén to cacbon
Phuong phap giai:
Dbt chdy Cacbon béi oxi: C6 2 trudng hop nhu sau:
+) Néu thira oxi: C + O, — COs.
Hdn hop khi sau phan tmg gdm CO, va O, (du).
+) Néu thiéu oxi: C + 0, — CO,;CO, +C — 2CO
Hdn hop khi sau phan ing gdm CO, va CO du.
Vi du 1. a. Khi d6t chdy hoan toan 3,6g C trong binh chtra 4,48 lit khi O, (dktc) sinh ra mot
hon hgp gdém hai khi. Xac dinh thanh phan % ctia moi khi d6.
b. Dt chdy hoan toan 8 kg than d4 (chira tap chat khong chdy) thdy thodt ra 0,5 m’

cacbonic. Tinh % cacbon trong than.

N 3,6 _ 4,48
Loi gidi. a. nc= E: 0,3mol; no, =m— 0,2mol.
2C + 0, —»2CO (1) C + O, - CO (2
X 0,5x  x mol y y y mol

Theo dé bai ta ¢6 x + y=03 (I) va0,5x + y=0,2 = x=0,2mol vay = 0,Imol

%CO, = %100% =33.3)%: %CO = %100% = 66.7%.

) )

b. C+02—)C02

Veor =0,5m” =500 lit = nc = % mol = mc = 267,857 gam



Vay % me = 225857 100 = 33489
8000

Vi du 2. C6 18 gam hdn hop 2 khi CO va CO, chiém thé tich 11,2 lit (dktc). Xé4c dinh thé
tich khi CO sau khi cho 18 gam hon hop khi nay qua than néng d6 (phan tng hoan toan).
Goi nco, ncoz ban diu 1an luot 1a x, y (mol), ta c6 2 phuong trinh
x+y=0,5va30x +46y=18 — x=0,25 mol; y =0,25mol.
Pthh: CO, + C —» 2CO (%) Suy ra nco(s+ = 2ncoz2 = 2x = 0,5 mol.
Vay. téng nco=0,25+0,5=0,75mol — Vco=16,8lit
Vi du 3. Viét phuong trinh héa hoc thuc hién diy chuyén hod sau:
Al — AI(NOs3); — Al(OH); — ALO; — Al - Al4C; — CHy — CO,; — NaHCO; —
Na,CO3 — CO, — Ca(HCO3), — CaCO; — CaCl,

Al + 6HNO; — AI(NO3); +3NO, + 3H,O (1)
AI(NOs3); +3NH3 +3H,O — Al(OH); + 3NH4NO; 2)
Al(OH); — ALOs;+ H,O (3); 2A1LOs; — 4Al + 30, 4)
Al+C — ALGCs (5); AlLC; + H,O — AI(OH); + CHj4 (6)
CHy — CO, + H,O (7); CO, + NaOH — NaHCO3 (8)
NaHCO3; + NaOH — Na,COs; + H,O C))
Na,CO; + 2HCI — CO, + NaCl + H,O (10)
2CO; + Ca(OH), — Ca(HCO3), (1)

Ca(HCO3), — CaCO3; + H,O + CO, (12)

CaCO; + 2HCI — CO, + CaCl, + H,O (13)

Dang 2: Khi CO, tdc dung véi dung dich kiém

Phuong phéap giai

1) Khi CO, phéan rng v6i dung dich NaOH, KOH. Dét nx,on /ncoz = a.
+ a<1 hay nNaon < ncoz ¢6 phan tng CO, + NaOH — NaHCO;

Mudi tao thanh 12 mudi axit (HCOy).



+ 1<a<2 hay ncoz <nnaou < 2ncez thi xay ra 2 phan img va tao thanh 2 loai mudi
CO; + NaOH — NaHCO;3; CO;+2NaOH — Na,CO; + H,0O
+ a=>2 hay nNaon = 2nco ¢6 phan ing CO; + 2NaOH — Na,CO; + H,0O
Mubi tao thanh 12 mubi trung hda (COs%).
2) Khi CO, téc dung véi dung dich Ba(OH),, Ca(OH),. Dat ncoz / ncaonp=b
+Néub<l hay ncaomy2 = ncoz: Tao mudi trung hoa (két taa).
Phan tng: CO, + Ca(OH), — CaCO; + H;O.
+) Néu 1<b<2 hay ncyomy <ncoz <2ncaomy: Tao 2 mudi CO5* va HCO3.
Phéan tng: 2CO, + Ca(OH), — Ca(HCO3), ; CO, + Ca(OH), — CaCOs; + H;O.
+) Néu b>2 hay ncoz >2ncq0my: Tao mudi axit HCO3'.
Phan tng: 2CO, + Ca(OH), — Ca(HCO3),
Vidu 1. a. Suc 4,48 1it khi CO, (dktc) vao V lit dung dich NaOH 1M, ¢6 can dung dich sau

phan tng thu duge 19 gam hdn hgp mudi khan. Néu nung néng hdn hop mudi trén thi thu

duoc m gam mot mudi duy nhat. Tinh V,m?

b. Hép thu hoan toan 2,688 lit khi CO, (dktc) vao 2,5 lit dung dich Ba(OH), a mol/l
thu duoc 15,76 gam két taa. Tinh gid tri cta a ?

Loi giai.

a. CO, + NaOH — NaHCO; (1); CO, + NaOH — Na,CO;+ H,O (2)
(mol) X X X y y y

NaHCO; — Na,CO; +H,0 +CO, (3)
(mol) x X
Hé¢ phuong trinh:  x+y=0,2 x = 0,1 mol

{ —1
84x + 106y = 19 y =0,1 mol

Nnaon =X +y=0,2mol —» Vyyon =0,2 lit
NNa2coz =X + Yy =0,2 mol —» mnpco3z =21,2 gam

b. * THI: nco2 < n , Chi xay ra phan ting

Ba(OH ),

CO, + Ba(OH), —»BaCO; + H,0O
0,08 mole—— 0,08 mol

ngaony = 0,08 mol < ncop = 0,12 mol — khong thdéa man, loai.



* TH2: % Nco2 < nm < Nco2 s 2C02 + Ba(OH)z — Ba(HCO3)2 (1)

Ba(OH ),

CO, + Ba(OH), — BaCO3;+H,O (2)

ngacos = 0,08 mol —p Myacom, P-U 0 (2) =0,08 mol

nco2 = 0,12 mol — 4 puo(l) =(0,12—0,08)% = 0,02 mol

Ba(OH ),

VAY 1y, PUO (1) V2 (2) =01 mol —>a=0,1/25=0,04M

Vi du 2. a. Suc V lit (dktc) khi CO, vao 150 ml dung dich Ba(OH), 1M, sau phan Gng thu
dugc 19,7 gam két tua. Xdc dinh gid tri ciia V?

b. Khi cho 3,36 lit CO, (dktc) vao 200 ml dung dich chira NaOH 1M va Ba(OH),
0,5M. Tinh khéi lwong két tua thu dugc sau phan tng.

Loi giai.

a.* THI: ncoz < npaony2 » Chi xay ra phan tng sau
CO, + Ba(OH), —» BaCO; + H,O
0,1 mol 0,1 mol «— 0,1 mol

NC02 = 11y, 0y, PU= 0,1 MOl < 1 ban dau = 0,15 — théa midn —>V = 2,24 lit

Ba(OH ),

1
*TH2: ) Nco2 < NBaoH)R2 < Nco2

2C0O, + Ba(OH), —» Ba(HCOs), (D)
CO, + Ba(OH), —» BaCO; + H,O )
NRaco3 = 0,1 mol —» NBa(OH)2 p-u o (2) = 0,1 mol

ban diu = 0,15 mol —» Nyuomy, P-U 6(1) =0,15-0,1 =0,05mol

Npacom,

Suy ra: nco, =2.0,05 + 0,1 =0,2 mol — thbaman —> V =448 lit
Vay V=2241it hodc V=448lit

b. NaOH —> Na* + OH (1) ; Ba(OH), —»Ba** + 2O0H (2)

0,2 mol 0,2 mol ;0,1 mol 0,1 mol 0,2 mol

Téng nop- = 0,4 mol; ncozx =0,15 mol



Tacotilé: noy. / ncor = 0,4/0,15= 2,666 >2 — Chi xay ra phan ing sau
CO, + 20H — COy" + H0 (3)
0,15mol 0,4 mol —> 1 COs” =nce, = 0,15 mol .
Ba® + CO;” — BaCO; (4)
0,1 mol 0,15 mol — npyco3=0,1 mol. Vay m gyco3 =19,7 gam.
Dang 3: Bai todn vé muoi cacbonat, hidrocacbonat

Phuong phép giai

n .
* Tac dung véi axit (HY). Goi ——=x, ta c6:
coy

+Néux <1 hay Moo < n,. thi ¢6 phan ung: CO32' + H'— HCOy

San phém khong c6 khi COs.
+ Néu 1< x <2 hay N, <N, <2n, Xayra2 phan ung: COs* + H - HCO;™ (1);

va HCO; + H"— CO,+ H,0 (2). San pham c¢6 CO,, HCO;'.

<
0% =n

+Néu 2< x hay 2nC ¢6 phan ung: CO32' + 2H" — CO, + H,0.

-
- Néu cho tir tir dung dich axit H* vao dung dich HCO5", CO5> thi th{r tw phan (mg xay ra la:
COs* + H'— HCOy (D); Néu sau (1) H" du thi xdy ra (2)
HCO; + H'— CO, + H,0 (2).

- Néu cho tir tir CO3” vao axit thi do ti 16 H* 16n hon COs> nhiéu nén chi ¢6 phan tng

2H" + CO;” — H,O + CO;
* Tac dyng v6i OH: HCO; + OH — C032' + H,O.
Vi du 1.a. Cho rat tir tir dung dich chira 0,015 mol HCI vao dung dich chira 0,01 mol K,COs
thu dugc dung dich A. Tinh s6 mol cédc chat c6 trong A.

b. Néu thi nghiém trén dugc tién hanh nguoc lai (cho tir tr K,CO;3 vao dung dich

HCI) thi thé tich (dktc) khi CO, thu duoc bang bao nhiéu?

Loigidi. a. Vi n » <N, <2n

co? nén xday ra 2 phan ing

coi”
H* + CO> —»HCO;5 (1); 2H" + COs"—H,0 + CO, (2)

x mol x mol x mol ; 2ymol ymol y mol y mol



Taco hé{x+y=0,01 { x = 0,005 mol
—>
x+2y=0,015 y = 0,005mol
Trong dung dich A cé: s6 mol HCO3 =0,005 mol va ngro = ncoz = 0,005 mol
b. Khi cho tir tir dung dich K,COs vao dung dich HCI thi ban dau sé mol H' 16n hon s mol
COs” nhiéu 14n, do d6 xdy ra phan (g
2H" + COs¥ ——» H,0 + CO, (2
0,015mol 0,01 mol —» 0,0075mol 0,0075mol. — Vo, = 0,168 lit.

Vi du 2. C6 mot hon hop gém 3 mudi NH4HCO3;, NaHCO;, Ca(HCO3),. Khi nung 40,6 gam
hdn hop dé dén khéi luong khdng ddi, thu duoc 20,3 gam hén hop ran. Cho hdn hop ran tic
dung v6i dung dich HCI du, thu duoc 4,48 lit khi (dktc). Xdc dinh thanh phan % khdi lugng

céc chit trong hdn hop dau.

Loi gisi. NHHCO; —“— NH; + H,0 + CO, (1)
2NaHCO; —“— Na,CO; +H,0 + CO, (2)
Ca(HCO3), —%— CaCO; + H,0 + CO, (3)

Hdn hop ran gdm Na,COs3, CaCOs.

Na,COs; + 2 HCl — 2NaCl +H,0 + CO, (4)

CaCO; + 2HCI — CaCl, +H,0 + CO, (5)
Goi s6 mol ciia cdc chat NH;HCO3, NaHCO3, Ca(HCO3), lan luot 12 x, y, z mol.

79x + 84y + 162z = 40,6 x= 0,1 mol
Ta c6 h¢ phuong trinh: 1106.5 + 100z = 20,3 —» sy= 0,1 mol
L 4+2=02 z= 0,15 mol

Vay % NH4HCO; =19,458% ; %NaHCO;3 = 20,69% ; % Ca(HCOs), = 59,852%.
Dang 4: CO khir oxit kim loai
Phuong phéap giai
+ CO chi khtr dugc oxit cua kim loai diing sau Al trong day hoat dong héa hoc: ZnO, CuO,
Ag0.... Luuy: Fe,03 —2 5 Fe30, —2 > FeO—2— Fe.

+ Phan ung tong quit: yCO + M,0, — yCO; +xM
Theo dinh luat bao toan khéi lugng — n., =n, = Neo,

+ Moxit = Mkimloai + Mngtu oxi



Vi du 1. Cho ludng khi CO di qua hdn hop X gdm cdc oxit: Fe;04, Al,O3, MgO, ZnO, CuO
nung néng, sau mat thoi gian thu dugce hon hgp khi Y va 23,6 gam chat ran Z. Cho Y 16i
chdm qua binh dung dung dich nudc voi trong du, thay cé 40 gam két tia xuat hi¢n. Xdac
dinh khoi lugng cta X ?

Loi giai.

Cichgiail. CO, + Ca(OH), —» CaCO;{ + H,O (1)

X + CO, t" ALOs, MgO khong bj khir

[0

CuO+ CO s Cu + COy (2) ; FesO4 + CO 5 FeO + CO, 3)

t0

FeO + CO —SFe + CO, (4) ZnO + CO = Zn + CO, (5)
Phuong phép bao toan khdi luong:  (2)(3)(4)(5) — nco = nco, = 0,4 mol

Theo dinh luat bao toan khoi lugng: mx + mco = mz + mco,

— mx =mz +Mco,-Mco = 23,6 +44.0,4 - 28.0,4 =30 gam
Cach giai 2. Bai todn trén c6 thé giai nhanh bang phwong phép ting giam khéi luong nhu
sau: Ctr Imol CO phan {ng s& tao ra 1 mol CO, lam khdi lwong chit ran giam 16 gam. Vay
néu c¢6 0,4 mol CO, tao ra thi khéi luong chit ran giam 0,4.16 = 6,4 gam .

— Khdi lugng chat rdn ban dau 13 23.6 + 6,4 = 30 gam.
Vi du 2. Khtr hoan toan 4,06 gam mot oxit kim loai bﬁng CO 6 nhiét do cao thanh kim loai.
Dan toan bd khi sinh ra vao binh dung dung dich Ca(OH), du, thay tao thanh 7 gam két tua.
Néu lay lugng kim loai sinh ra hoa tan hét vao dung dich HCI du thi thu dugc 1,176 lit khi
H; (dktc). Xac dinh cong thure oxit kim loai trén?
Loi giai.  Goi cong thue oxit 1a MOy ¢6 sé mol 12 a (mol) — a(Mx + 16y) = 4,06.

MOy + yCO — xM + yCO,7; CO, + Ca(OH), — CaCO; + H,
(mol): a ax ay ; ay ay

Ta cé: ay =7/100=0,07. — Max =2,94.

2M + 2nHCI — 2MCI, + nH,t
(mol): ax 0,5nax

Ta c6: 0,5nax = 0,0525 hay nax = 0,105.

M M
Lap ti 1§: —=——
n nax

=28. Vay M = 28n.

Thayn=1,2,3ta théy n=2 va M = 56 thoa man. Vay kim loai M 1la Fe.



3 )
Lap ti 1¢: r_oE_2 . Vay cong thurc oxit 1a Fe;Oy.

y ay

Dang 5: Bai tap silic va hop chit ciia silic
+ Dé tim cong thirc héa hoc cuia thuy tinh xA.yB.zC.AD(x,y,z,t 12 cdc sb nguyén
duong; A,B,C,D la céc oxit).

Xy:z:it= My My e My hoac x:y:z:t = %A : L : %€ : %D

A B C D A B C D
Vi dul. Mot loai thuy tinh chira 13% Na,O ; 11,7% CaO va 75,3% SiO, vé khéi luong. Hay

biéu dién thanh phan cta loai thuy tinh nay dudi dang hop chét cia céc oxit.

Loi gidi. Gia st cong thirc héa hoc cua thuy tinh 1a xNa;0.yCaO0.zSi0; .
Khéi lugng phan tir cia thuy tinh 1a M (dvC), ta c6:

02x _0.13: 2% _o117 . 99% 0753
M M

—» 62x: 56y :60z=0,13:0,117:0,753 — x=1;y=1; z=6.

Vay cong thuc héa hoc cua thuy tinh 1a: Na,O. Ca0.6Si0; .

Vi du 2. Mot loai silicat ¢c6 dang xNa,0.yAl,03.zSi0,, biét silicat d6 ¢6 chia 32,06% Si,
48,85% O. Tim cong thuc cua silicat.

16x+48y+16z2 46x+54y

=0,4885; =0,1909.

Loi giai: Ta cé % =0,3206 ;

287 10,3206
16x+48y+16z  0,4885

Suy ra (1

46x+54y  0,1909 @) : 46x+54y  0,1909

= = 3
l16x+48y+16z 0,4885 28z 0,3206 ©)

Giaihé (1); 2); 3)taco:x=1; y=1;z=6.
Vay cong thuc cua silicat 1a  Na;0.Al,03.6S10,



C. Bai tap on luyén

Bai 1. Hap thu hoan toan V 1it CO, (dktc) vao dung dich nudc voi trong c¢6 chira 0,050 mol
Ca(OH), thu dugc 2,000g két tia. Gia tri cta V (lit) 1a bao nhiéu?

Bai 2. Cho m gam hdn hop Ba - Na (dugc tron theo ty 18 mol 1:1) vao nudc thu duoc 3,36 lit
H, ¢ dktc va dung dich A. Cho CO, hap thy tir tir vao dung dich A. V& db thi biéu dién su
phu thudc cua s6 mol két tia theo sd mol CO, duoc hép thu.

Bai 3. Suc khi CO; vao 100 ml dung dich X chira déng thoi Ba(OH), 0,5M va NaOH 0,8M.
Xéc dinh thé tich khi CO, (dktc) hap thu vao dung dich X dé thu duogc két taa cyc dai.

Bai 4. Hoa tan a gam hdn hop Na,CO; va KHCO; vao nudc duoc 400ml dung dich A .Cho
tur tir 100ml dung dich HCI 1,5M vao 400 ml dung dich A, thu dugc dung dich B va 1,008 lit
khi (dktc). Cho B tac dung v6i Ba(OH), du thu dugc 23,64 gam két taa. Xdc dinh gid tri cua
a (gam)?

Bai 5. Hoa tan hoan toan 4,68g hdn hop mudi cacbonat ciia hai kim loai A va B ké tiép trong
nhém ITA vao dung dich HCI thu duogc 1,12 lit CO, ¢ dktc. Xéc dinh té€n hai kim loai A va B.
Bai 6. Hoa tan hoan toan 10,0g hdon hop 2 mubi XCO; va Y,CO; bﬁng dung dich HCI ta thu
dugc dung dich A; 0,672 lit khi bay ra (dktc). C6 can dung dich A thu dugc m gam mubi
khan. Hoi m c6 gi4 tri bang bao nhiéu gam?

Bai 7. C6 1 lit dung dich hdn hop Na,CO; 0,1 M va (NH4),COs 0,25 M. Cho 43 gam hén
hop BaCl, va CaCl, va dung dich d6. Sau khi phan tng két thic ta thu duoc 39,7 g két tia A
va dung dich B. Tinh % khdi lugng céc chét trong A?

Bai 8. D4t néng 4,16 gam hdn hop A gdm MgO, FeO, Fe rdi cho mot ludng khi CO du di
qua, sau khi phan ing xay ra hoan toan thu duoc 3,84 gam hdn hop chét rin B.

Mit khdc, néu cho 4,16 gam hdn hop A phan ng hoan toan véi dung dich CuSO, thi thu
dugc 4,32 gam hdn hop chit ran D. Hoa tan hoan toan 4,16 gam hdn hop A bang mot lugng
vira du dung dich HC1 7,3% (d = 1,05 g/ml) thi thu dugc dung dich E va khi H,. Tinh thé
tich dung dich HCI1 7,3% ?

Bai 9. Natri silicat (Na,Si03) c¢6 thé dugc diéu ché bang cich ndu néng chay NaOH ran véi
cat. Hay x4c dinh ham lugng SiO, trong cat, biét rang tir 25 kg cdt kho san xuit duoc 48,8 kg
Na,SiOs.

Bai 10. Tinh ham luong % CaF, trong florit, biét rang khi cho 80g khodng vt florit tic dung
voi HpSO4 thu dugc 1 lugng khi ¢ thé tac dung v6i SiO, tao thanh 5,6 lit (dktc) khi SiF,.



HUONG DAN GIAI
Bai 1. Céc phan tng:

Ba + 2H,0 — Ba®* + 20H + H, (1)
2Na +2H,0 —»2Na*+20H +H, (2
CO, +20H — CO;* + H,0 (3)
COs> + Ba**—BaCOs (4)
COs> + CO,+H,0— 2HCO; (5)

BaCOs + CO, + H,O —Ba**+ 2HCO;  (6)

-Theo (1), (2) ny, +%nNa =ny =0155n,, =ny,=> ng, =ny, =0,1Imol

- Theo (1), (2) n, = ZnH,2 = 0,3mol

- Theo (3), (4), (5). (6) n,, dung dich A hép thu t6i da bang s6 n,_ = 0,3 mol
- Theo (3), (4) khi n,, <ny, =0, thi nge, =ne,

-Khi 01< g, <0,2 thi ng,e, =0,

- Theo (5), (6) khi n, >n,, =0, thi:

asco, = O = (e, =1, =1y,) =031y
Lap bang:
ncox |0 | 0025|005 0075 |01 [02 [0225 [025 027503
ngcos | 0 | 0,025 | 0,05 0,075 |01 [0, |0075 |005[0,025 |0

b0 thi

A
Naco,

0,1

0,075

0,05

0,025

0 0,05 0,1 0,15 0,2 0,25 0,3 ncp,




Bai 2

CO; + Ca(OH), — CaCO; + H,O (D
0,02 0,02 0,02mol
2CO, + Ca(OH), — Ca(HCOs3);, + H,O 2)
0,01 0,005mol
nCaCO3 = %: 0,02m01

Truong hop 1. chi xay ra phan tmg (1) nc,co, =nco, = 0,02mol;

= Veo, =0,02x 22,4 = 0,448lit.

Truong hop 2. xay ra phan tmg (1) va (2) nco, ) +co, (2) =0,03mol
= Vo, = 0,03x 22,4 = 0,672lit.
Bai 3.
NaOH — Na* + OH (1) ; Ba(OH), —®Ba®* + 20H (2)
0,08 mol 0,08mol ; 0,01 mol 0,01l mol 0,02 mol
—’Téng nog- = 0,1 mol
Ba** + CO;>¥ —»BaCO; (3)
Vi ngar+ = 0,01 mol nén ngacos cuc dai 1a 0,01 mol.

Vay yéu cdu ctia bai todn trd thanh tim thé tich CO, hép thu vao 0,1 mol OH™ dé thu duoc

n > 0,01 mol. Ta xét khi N, = 0,01 mol.

co¥
*THI: 2n.,, < non. , Chi xay ra phan ng sau
+) Khi OH chua phan tng hét
CO, + 20H — CO; + H,0

0,01 mol 0,02 mol<+— 0,01 mol
Neo, = 0,01 mol < nog. ban dau = 0,1 thoa man = V=0,224lit.
+) Khi OH phan tmg hét
CO, + 20H — COs* + H0

0,05mol 0,1 mol —* =0,05 mol >0,0l mol = V=1,121it

n
cor



Vaydé n_, > 0,01 molthi 0,224 lit <V, < 1,12lit.

*TH2: nco2 < nog-< 2nco. Phan tng theo thir ty
CO, + 20H —> CO;* + H,0 (1)
CO, + CO;” + H,0 —> 2HCO; (2
Theo (1) Pogr = 0,05 mol —» V,, (1)=1,121it

Khi ting dan khi CO, thi xay ra phan tng (2) 1am giam ndng d6 ion CO3>.
Khi N du (sau p.u 2) = 0,01 mol thi n.. p.u 6(2)=0,05-0,01 =0,04 mol.

Vay tong s6 mol CO, p.wr & (1) va (2) 1a: 0,05 + 0,04 = 0,09 mol—» V., =2,016 lit.
Néu thé tich CO, > 2,016 lit thi n_, <0,01 mol.

Vay n_, 200l molthi 1,121t < V., <2,016 lit.

3 02

Két luadn: Dé khéi luong dat dwoc 1a cuc dai thi 0,224 1it < V., < 2,016 lit.

co, =

Bai 4.
Goi s6 mol Na,CO; , KHCO; trong 400 ml dung dich A la x, y mol.
Cos® + H' —» HCOy (1)
x mol x mol X mol
HCO; + H' — CcO,T + H0 ()

(x + y)mol 0,045 mol «— 0,045 mol
HCO; + Ba® + OH — BaCO; + H,0 (3)
(x+y — 0,045) 0,12 mol

L . [x+0,045=0,15
Theo dau bai ta c6 hé —»  x=0,105 mol; y= 0,06 mol
(x+y - 0,045) = 0,12

Vay a=0,105. 106 + 0,06.100 = 17,13 gam
Bai 5. Pat M 1a NTK trung binh cua 2 kim loai A va B
M CO; + 2HCl — M Cl, + CO,T + H,0

1,12
22,4

0,05

=0,05 mol



v _ 4,68

CO; =936 =M =93,6-60=33,6
0,05

Bién luan: A<33,6>AlaMg=24
B > 33,6 — B la Ca =40.
Bai 6. Ap dung phuong phép ting giam khdi lwong, ta c6
1 mol CO§’ —2mol CI' + Imol CO; = mpyéigng =71-60=11¢
x mol 0,03mol 11.0,03 =0,33¢g
Khéi lugng mudi clorua = Khéi lugng mudi ban dau + Khdi luong mudi ting
> m,,; =10+0,33=10,33 (gam)

Bai 7.

Vi ca CaCl, va BaCl, déu tao két tua dugc véi Na,CO5 va (NH,),CO; nén két tua
sinh ra 1a gdbm CaCO; va BaCOs;. Do d6, khong biét BaCl, va CaCl, phan tng hét hay
Na,CO; va (NH4),COs phan tng hét. Néu giai bién luan tung truong hgp thi rat mat thoi
gian. C6 thé gai quyét bai todn theo phuong phédp tdng giam khoi lugng nhu sau:

Trong hén hop Na,CO; va (NH,4),CO; ¢6 céc ion: Na*, NH,*, va CO5*
Hdn hop BaCl, va CaCl, ¢6 cdc ion Ba**, Ca®*, va CI'. Céc phan tmg:
Ba™ + CO;” — BaCO;! (1); Ca® +CO;” —CaCO;{ (2)

Theo (1) va (2) ctr 1 mol BaCl, hodc CaCl, bién thanh BaCOj3 hodc CaCOs thi khdi
lwong giam 71 — 60 =11(g) (2CI" chuyén thanh COs>). Do d6 tdng sé mol 2 mudi BaCOs va

43-39,7

CaCOj; bang = 0,3 (mol) ma téng s6 mol ion COs* = 0,1 + 0,25 = 0,35. Piéu d6

ching to du C032'. Goix,yla s6 mol BaCOj; va CaCOj; trong A

|lx+y=03 x=0,1
Ta cé: = mol
197x+100y = 39,7 y=0,2

0,1.197

% BaCOs = .100 = 49,62 %, % CaCO3 = 100 — 49,62 = 50,38 %

Bai 8. Goi s6 mol trong 4,16 gam hdn hop: MgO = x; FeO =y va Fe = z.
Taco: 40x + 72y + 56z = 4,16 1)
Khi cho CO du di qua A dun néng, CO khtr dugc FeO thanh Fe theo phuong trinh:



CO + FeO—"-> Fp 4+ CO,
Chét rin B gém: MgO = x(mol).; Fe = y + z (mol).
nén ta c6 phuong trinh: 40x + 56(y + z) = 3,84 (2)
Khi cho A tic dung véi dung dich CuSOy du, Fe tan hét theo pt:
Fe + CuSO,; — FeSO, + Cu
Chét ran D gém: MgO = x(mol), FeO =y (mol)va Cu = z(mol).
Tacé: 40x + 72y + 647 = 4,32 3)
Giai hé 3 phuong trinh 3 4n ta im duoc: x=0,04 ; y =0,02; z = 0,02.(mol)
Hoa tan A trong HC1: MgO + 2HCl — MgCl, + H,O
FeO + 2HCl —FeCl, + HO; Fe +2HCI —FeCl, +H,1
S6 mol HC1 d3 diing = 2(x + y + z) = 0,16 mol.

Khdi luvong dung dich HCI d3 diing = %,35.100: 80 (gam)

Thé tich dung dich HCI d3 ding = %: 76,1( ml)

Bai9. SiO, + 2NaOH — Na,SiO; + H,O
1mol 1mol

0,4.10°mol <« 0.4.10°mol

3
SiO, chiém MJOO% =96%
25.10

Bai 10. CaF, + H,SO4 — CaSO4 + 2HF (1)
4HF + SiO, —»SiF, + 2H,0 (2)

ngip4 = 0,25 mol— nygg = 1 mol— ncup = 0,5 mol— mc,rp = 39 gam
Vay % CaF, = 39/80 .100 = 48,75%.
D. Bai tdp trdc nghiém
Cau 1. Cho 115g hdn hop ACOs3, B,COs, R,CO;5 tac dung v6i dung dich HCI du thu dugc
0,896 lit CO»(dke).Cd can dung dich sau phan tng thu dugc chat ran c6 khoi lugng

A.120g B. 115,44¢ C. 110g D.116,22¢g



Cau 2. Hon hop X gdm sit va oxit sit c¢6 khdi lwong 5,92gam. Cho khi CO du di qua hon
hop X dun néng thu dugc m gam sat va khi Y. Khi Y tdc dung véi Ca(OH), du dugc 9gam
két tia. Khoi lugng sat thu dugc la

A.4,48¢g B. 3,48g C.4,84¢ D.5,48¢
Cau 3. Bé khtr hoan toan hdn hop FeO, CuO can 4,48 lit Hy(dke). Néu ciing khtr hoan toan
hon hop dé bang CO thi lugng CO, thu dugc khi cho qua dung dich nudc voi trong du tao ra
m gam két tia. m c6 gid tri 1a

A.1,0g B.2,0g C. 20g D.10g
Cau 4 (PH 2008-A): Cho V lit khi CO (¢ dktc) phan tmg véi mot lwong du hdn hop ran gém
CuO va Fe304 nung néng. Sau khi cdc phan tng xay ra hoan toan, khoi lugng hon hop ran
giam 0,32 gam. Gid tricua V la

A. 0,448. B.0,112. C. 0,224. D. 0,560.
Cau 5. Dé hoa tan cit, ¢6 thé ding dung dich

A.HBr B. NaOH dac néng C. HCl dac néng D. H,SO4 loang
Cau 6. Cho V lit CO, (dktc) hép thu hét vao 20 lit dung dich Ca(OH), 0,01M thu dugc 10

gam két tia .V ¢6 gid tri 12

A. 2,24 lit hodc 4,48 lit B. 4,48 lit
C. 6,72 lit D. 2,24 lit hodc 6,72 lit.
Cau 7. Khi CO c6 thé khir nhiéu oxit kim loai thanh kim loai ¢ nhiét 46 cao. Phuwong trinh
ding la
A. CO + Nay,0O > 2Na + CO, B. CO +MgO > Mg + CO,
C. 3CO + Fe,03 > 2Fe + 3CO, D.3CO + ALL,O3 > 2A1 +3CO,

Cau 8. C6 céc chat rin mau tréng, dung trong cdc lo riéng biét mat nhan CaCO;, Na,COs,
NaNOs. Néu chi ding quy tim va nudc thi c¢6 thé nhan biét

A. 1 chit B. 2 chét C. 3 chat D. 0 chit
Cau 9. Khi cho Na vao dung dich Ba(HCOs),. Hién tugng xay ra la

A. c6 két tha va khi CO, bay 1én B. c¢6 két tia va khi H, bay 1én.

C. chi ¢6 két tua. D. chi ¢6 khi H, bay Ién.



Cau 10. Bé tiach CO, ra khoi hon hop voi HCI va hoi nuée, c6 thé cho hdn hop lan lugt qua
cdc binh dung

A. NaOH va H,SO, dac B. Na,CO; va P,Os
C. H,SO,4 dac va KOH D. NaHCO;3; va P,0Os
CAu 11. Dan luéng khi CO qua hon hop Al,O3, CuO, MgO, Fe,03, dun néng, sau khi phan

{rmg xdy ra hoan toan thu duoc chét ran 1a
A. AL,Os3, Fe, Cu, MgO B. Al, Fe, Cu, Mg
C. AL,Os3, Fe, Cu, Mg D. AL,O3, Fe,03, Cu, MgO
Cau 12. Thudc mudi nabica dé chita bénh dau da day c6 chura mubi
A. Na,COs. B. (NH4),COs. C. NaHCO:s. D. NH4HCO:;.

Cau 13. Thé tich tbi thiéu dung dich NaOH 8% (D = 1,2 g/ml) can dé hip thu hoan toan 33,6
lit CO, (dktc)la :
A. 0,375 it B. 0,625 lit C. 1,25 1it D. 2,5 1it
Cau 14: Ngudi ta thuong ding cit (Si0,) 1am khudn diic kim loai. D& 1am sach hoan toan
nhitng hat cit bam trén bé mat vat dung Iam bang kim loai c6 thé dung dung dich:
A. Dung dich H,SOg4 B. Dung dich HCI
C. Dung dich HF D. Dung dich NaOH loang
Cau 15. Thuy tinh 13 chit ran c6 cau trdc vo dinh hinh. Thuy tinh khong ¢4 tinh chét:
A. rén, déo
B. trong subt
C. khong c6 diém néng chay cb dinh
D. cho 4nh sdng mit troi di qua, nhung giir lai birc xa hdng ngoai.
Cau 16. Nhiét phan hoan toan hon hop MgCOs3, CaCO; roi cho toan bd khi thoat ra (khi A)
hap thu hét bang dung dich nudc voi trong thu dugc két tua B va dung dich X. Pun néng
dung dich X lai thu dugc két tia B. A, B, X 1a
A. CO, CaCOs3, Ca(HCO3), B. CO,, BaCO3, Ba(HCO3),
C. CO,, Ca(HCO3),, CaCOs3 D. CO,, CaCO3, Ca(HCOs3),

Cau 17(bH 2006-A): Cho 2,688 lit CO, (dktc) hép thu hoan toan boi 200ml dung dich
NaOH 0,1M va Ca(OH), 0,01M. Téng khdi lwong mudi thu duoc 1a

A. 1,06 gam B. 2,004 gam C.0,2 gam D. 1,26 gam



Cau 18. Cho 0,15mol hén hop NaHCO; va MgCO; tic dung hét voi dung dich HCL. Khi
thodt ra duogc dan vao dung dich Ca(OH), du thu dugc a gam két tha. Gia tri ctia a la

A. 5¢g B. 25¢g C.15¢g D. 35¢
Cau 19. Khi nung hon hgp CaCO; va MgCOj thi khéi lwong chat rén thu dugc sau phan tng
chi bang mot ntra khéi lugng ban dau.Thanh phan % khoi lugng céc chat trong hon hop dau
la

A.27,41% va 72,59% B. 28,41% va 71,59%

C.28% va 72% D. 40% va 60%
Cau 20. Silic dioxit khong tan dugc trong dung dich

A. Dung dich NaOH dic, néng B. Dung dich HF

C. Dung dich HCI D. Na,CO3 néng chay

DAP AN VA HUONG DAN GIAI

IB | 2A | 3.C 4.A 5B 6.D 7.C 8.C 9B | 10.D

11LA|12C| 13.B | 14C | 15A | 16.D | 17.B | 18.C | 19.B | 20.C

Huéng dan gidi
Cau 1. 1 mol COs* —#%— 2 mol CI" nén khéi lugng mudi ting 1én 71-60 =11 gam
x mol CO5> —#< 5 2x mol CI” nén khéi luong mubi ting 1én  11.x (gam)
Theo dau bai: ncoz = 0,04 mol — x =0,04 mol
Vay khéi luong mudi 1a 115 +0,04.11 = 11544 — B
CAu 2. no= ncoy = Neacos = 0,09 mol . Khdi lugng hon hop my, = mpe +mg
— Khéi lugng sit thu duoc 12 5,92- 0,09.16= 4,48 gam — A.
Cau 3.
Vai tro cia H, va CO la nhu nhau (la chét khtr).
NH2 = No= Nco2 = Neaco3 = 0,2mol.
Vay khéi luong két tna 12 0,2.100 =20 gam — C
Cau 4. Khoi lugng hdn hop rén giam chinh 1 khdi lugng oxi trong oxit bi khir
mo = 0,32 gam — ngp = 0,02mol.
Vi np=ncoz = nco = 0,02 mol nén Vo =0,448 1it — A



Cau 13. S6 mol nco, = 1,5 mol;  NaOH + CO, — NaHCOs ;

— Nnaon = 1,5mol; — Vwwon = 0,6251it — B

Cau 17. ncor =0,12 mol; téng s6 mol OH™ 12 0,024 mol

xét ti 1€: noy./ncor = 0,024/0,12 <1 —> Chi tao mudi axit HCO;5

CO, + OH — HCOs5'. $6 mol HCO3; =npy = 0,024 mol.

gy = 0,02 mol; neyp, =0,002 mol — Mudi thu duoc la NaHCO;, Ca(HCO3),
Tong khdi lvong mubi thu duoc 1a: 23.0,02 + 40.0,002 +0,024.61 = 2,004 gam

Cau 18. Theo bdo toan nguyén td Cacbon ta ¢6: ncop = npcos. = n ‘ =0,15 mol.

03

— Nco2 = Ncaco3 = 0,15 mol — Mcaco3 = 15 gam — C
E. Mot s6 bai tu kiém tra, danh gia

BAI KIEM TRA SO 1
Thoi gian 45 phiit
Cau 1(CP, 2007-A). Cho so dd phan tng: NaCl — (X) — NaHCO; — (Y) — NaNO;. X va
Y c6 thé la

A. NaClO; va Na,COs. B. NaOH va Na,COs.

C. NaOH va NaClO. D. Na,CO; va NaClO.
Cau 2. Khi cho NaOH vao cbc dung dung dich Ca(HCOs3), trong sudt, hién tuong quan sat
duoc la

A. c6 két tua tring B. c6 két tua trang, c6 sui bot

C. c6 két tia mau xanh, sui bot khi D. c6 sui bot khi

Cau 3. Cho toan bg 0,448 lit khi CO, (dktc) héip thu hoan toan boi 200 ml dung dich
Ba(OH), thu duoc 1,97 gam Kkét tua. N@)ng dd mol/l cua dung dich Ba(OH), 1a

A. 0,05M B.0,1M C. 0,075M D. 0,15M
Cau 4 (PH 2009-A): Cho ludng khi CO (du) di qua 9,1 gam hdn hop gdm CuO va AI203
nung néng dén khi phan tng hoan toan, thu dugc 8,3 gam chét ran. Khdi lugng CuO c6 trong
hén hop ban dau 1a

A. 0,8 gam. B. 8,3 gam. C. 2,0 gam. D. 4,0 gam.



Cau 5. Hon hop Si va Al ¢6 thé phan tng dugc voi ddy gdm céc dung dich
A. HCI va HF B. NaOH va KOH
C. Na,CO3 va KHCO; D. BaCl, va AgNO;

Cau 6. Cho rat tur tir tung giot 100 ml dung dich HC1 2M vao dung dich chira Na,CO; 0,1
mol va NaHCOj; 0,15mol. Thé tich khi CO, thodt ra (dktc) 1a

A. 2,24 it B. 2,8 it C. 3,92 lit D. 2,688 lit

Cau 7 (PH 2008-A). Hép thu hoan toan 4,48 lit khi CO, (¢ dktc) vao 500 ml dung dich hén
hop gém NaOH 0,1M va Ba(OH), 0,2M, sinh ra m gam két tha. Gid tricutam la

A. 19,70. B. 17,73. C.9,85. D. 11,82.

Cau 8. Cho V lit khi CO; (6 54,6°C, 2,4atm) hép thu hoan toan vio 200ml dung dich hon hop
KOH 1M va Ba(OH), 0,75M thu duoc 23,64 g két tia. Gid trj ctia V 1a:

A.2,688 lit va 1,343 lit B. 2,688 lit va 4,253 lit

C. 1,343 lit va 4,253 lit D. 1.008 1it va 6,72 lit
Cau 9. Nung hén hop X gém FeCOs va Fe(NOs), trong binh kin khong chira khong khi. Sau
khi phan ung xong thu dugc mdt chat ran duy nhat va hon hop A chtra 2 chat khi. % khoi
luong cua FeCO; trong hon hop trude khi nung va ti khoi ciia A (so véi khong khi) 1a:

A.39,19% va 1,563. B. 60,81% va 1,551.

C. 50% va 1,402. D. Thiéu dit kién dé xdc dinh.

Cau 10. Tron dung dich chura Ba2+; OH 0,06 mol va Na* 0,02 mol vé6i dung dich chira HCO;
0,04mol ; CO*5 0,03 mol va Na* . Khéi luong két tia thu dugc 1a

A. 9,85gam B. 5,91 gam C. 7,88 gam D. 3,94 gam.
Cau 11. Suc 4,48 lit CO; (dktc) vao 100 ml dung dich chtra déng thoi BaCl, 0,5M va NaOH
xM. Xdc dinh x dé€ két tia thu duogc c6 khoi lugng cuc dai.
A. x=0,5M B.x=1M C.x=2,5M D.x >2,5M.
Cau 12. Phan tng khong xay ra ¢ nhi¢t do thuong la
A. CaCl, + NaHCO; — CaCOs + NaCl + HCl
B. Mg(HCO3), + 2Ca(OH), — 2CaCO; + 2H,0 + Mg(OH),
C. Ca(OH), + NaHCO3; — CaCOs + NaOH + H,O
D. Ca(OH); + 2NH4C1 — CaCl, + 2H,0 + 2NH3



Cau 13. O nhiét do cao, CO khur dugc bao nhiéu oxit trong s cdc oxit sau: Na,O, CuO,
Al O3, Fe,03, MgO. Fe;0y4, FeO.

A.3 B.4 C.5 D.6
Cau 14. Cho mdt ludng khi CO di qua dng st dung m(g) Fe,O nung néng, mot thoi gian thu
duoc 13,92g chat ran X gdm Fe, Fe;04, FeO va Fe,03. Cho X téc dung voi dung dich HNO;
dac néng thu duoc 5,824 lit NO; (dkc).

a) Thé tich khi CO da dung (dktc) va m c6 gid tri la

A.3.21it va 16 gam B. 3,2 1it va 15 gam

C.29121it va 16 gam D.2,912 it va 15 gam
Cau 15. Théi 1 ludng khi CO du di qua dng dung hdn hop 2 oxit Fe;04 va CuO nung néng
dén khi phan tng xay ra hoan toan thu duoc 2,32 gam hdn hop kim loai. Khi thoét ra dugc
dua vao binh dung dung dich Ca(OH), du thay c6 5 gam két tua trang. Khoéi lugng hon hop 2
oxit kim loai ban dau la:

A. 3,12gam B. 3,21gam C.4gam D. 4,2 gam
Cau 16. Diéu khang dinh nao sau day diing khi néi vé axit silixic?

A. Axit silixic ¢6 tinh axit yéu hon axit cacbonic

B. Mudi cua axit silixic 1a silicat. Pa sé mudi silicat tan trong nudc

C. Khi siy khd, axit silixic bj mat nudc hoan toan tao silicagen

D. Dung dich axit silixic 1am quy tim chuyén do.
Cau 17. Nung 100 gam hdn hop gom Na,CO; va NaHCOs cho dén khi khéi lugng hdn hop
khung d6i thu duoc 69 gam chét rin. % khdi luong Na,CO53 va NaHCOs trong hdn hop tuong

ung la
A. 84% va 16%. B.16% va 84%.
C.26% va 74%. D. 74% va 26%.
Cau 18. Si phan tmg duoc véi tit ca céc chat trong diy nao sau day?
A. C, F,, Mg, HCI, NaOH C. N,, C, Fe, CuSOg4
B. O,, F,, Mg, NaOH D. O,, Ca, Cl,, NaCl

Cau 19. Pé diéu ché kim cuong nhén tao, ngudi ta thuc hién phuong phép:
A. Nung than chi & 2000°C, ap suét 50-100 nghin atm, xuc tac Fe, Cr, Ni
B. Nung than cbc ¢ 2500-3000°C trong 16 dién, khong c6 khong khi



C. Nung than m& ¢ 1000°C, trong 10 cdc, khong c6 khong khi
D. Nhiét phan metan c6 xuc tac Fe

Cau 20. Cho cdc chat (1) Mg, (2) C, (3) KOHg,, , (4)axit HF, (5)axit HCI. Silic dioxit phan

ung voi cac chat la

A.1,2345 B. 1,2,3,5 C. 1,345 D. 1,234
Cau 21. Dé khéc chir va hinh trén thuy tinh nguoi ta ding dung dich

A. Dung dich HCI. B. Dung dich HBr.

C. Dung dich HI. D. Dung dich HF.

Cau 22. CO, khong chdy va khong duy tri sy chdy ciia nhiéu chat nén dwoc ding dé dap tat
cdc dam chdy. Tuy nhién CO, khong dung dé dap tat

A. ddm chdy xang dau. B. dam chay nha cira, quan 4o.

C. ddm chdy magie hoac nhom. D. dam chdy khi ga
Cau 23. Nhiét phan hoan toan hdn hop MgCOs, CaCOs thy thoét ra khi A, hap thu hét khi A
bang dung dich Ca(OH), thu dugc két tia B va dung dich C. Pun néng dung dich C thu dugc két
tia B. Cac chat A, B, C lan luot 1a

A. CO, CaCOs3, Ca(HCO3)s,. B. CO,, Ca(HCOs3), CaCO:s.

C. CO, Ca(HCOs3), CaCOs. D. CO,, CaCO3, Ca(HCO3),.
Cau 24. Trong mot binh kin dung tich 15 lit, chtra déy dung dich Ca(OH), 0,01M. Suc vao
binh mét s6 mol CO, ¢6 gid tri bién thién 0,12mol < ncep < 0,26mol thi khéi lvong m gam
chét rin thu duoc s& ¢6 gid trj trong khoang 1a:

A.12g <mgp < 15¢g B.4g <mgp < 12¢g

C.0,12g <mgy, £0,24¢g D.4g <mgp < 15¢g
Cau 25. Khi cho CaCOs vao dung dich HNOs lodng néng du, hdy cho biét ¢6 nhitng khi nio
thoatra ?

A. CO, B. CO, va NO

C. CO,, NO, D. CO,, NO,, NO, N,O va N,

Cau 26 (PH 2007-A). Cho tur tor dung dich chta a mol HCI vao dung dich chta b mol
Na,CO; khqu déu, thu duge V lit khi (dktc) va dung dich X. Khi cho du nudc voi trong vao
dung dich X thay c6 két tia. Biéu thuc lién hé gitta V, a, b, 1a



A. V=22 4(a+b). B. V =224(a-b).

C.V =11,2(a+b). D. V=11,2(a-b).
Cau 27. Cho cac oxit: Si0,, CaO, Fe,03, CuO, ALO;. pé phan biét tirng oxit trén, chi dugc
dung mot thudc thur trong s6 cac chat sau:

A. Dung dich NaOH. B. H,O.

C. Dung dich HCI. D. Dung dich Ba(OH),.

Cau 28. A, B, D lan Iuot 1a chét ndo trong so do sau?

Si — Na,Si0; —~— H,Si0; —— Si0, —2—SiF,

A. Na, HCI, F, B. NaOH, (CO; +H,0), CaF,

C. NaCl, HCI, HF D. NaOH, (CO; +H,0), HF
Cau 29. Nung 13,4g hdn hop hai mudi cacbonat ciia hai kim loai héa tri II, thu duoc 6,8g
chat ran va khi X. Lugng khi X dugc hap thy hoan toan vao 75ml dung dich NaOH 1M, khoi
luong mudi khan thu dugc sau phan rng 1a bao nhiéu gam?

A. 3,1gam B. 12,6 gam. C. 6,3 gam. D. 15,7 gam.
Cau 30. Mot loai thuy tinh khé néng chay chira 18,43% K,0, 10,98% CaO , 70,59% SiO, vé
khoi lugng. Thanh phan cua thuy tinh nay bi€u dién dudi dang céc oxit la:

A.K,0.Ca0.45i0; C. K»0.2Ca0.6Si0,

B.K,0.Ca0.6Si0O, D. K,0.3Ca0.8Si0,

DAP AN BAI KIEM TRA SO 1

IB | 2A | 3.C 4.D 5.B 6.A 7.A 8C | 9.A | 10.D

11.D | 12A| 13.B | 14C | 15A | 16.A | 17.B | 18.B | 19.A | 20.D

21D |22C| 23D | 24B | 25A | 26.B | 27.A | 28.D | 29.C | 30.B

Hudng dan giai

Caul. 2NaCl +2H,0 —&¥masnse y 9NaOH + H, + Cl, — X 1a NaOH
NaOH + CO, —NaHCO:;
2NaHCO; — Na,COs3 + H,0 + CO;, — Y 1a Na,COs
Na,CO; + Ca(NO3), — CaCOs + 2NaNO;

Chon dap 4n B

Cau 4. mapos + Mcyo = Mapo3 + My +mo =9,1 (1)



Al,0; khong bi khir nén mapos + mey = 8,3 (2)
Tu (1) va (2) ta céd mp = 0,8 gam— np = 0,05 mol - mcyo =0,05.80 =4 gam
Cau 7.T6ng $6 mol noy. = 0,25 mol; nceo = 0,2 mol — tao 2 mudi
CO,+ OH — HCOs (1); HCO; + OH — COs* +H,0.Q2)
02 0,2 0,2 ;0,15 0,05 — 0,05
Ba®* + COs> — BaCOs(3) VAy mpacos = 297.0,05 = 9,85 gam — C

CAu9.FeCO; —~— FeO+ CO; (1) ; 2Fe(NO;), ——— 2FeO + 4NO; + 0 (2)
X X X ;Y y 2y y/2

4FeO + 0, ——— 2Fe,0; (3)

(xX+y) y/2
Vi hdn hop A chi chira 2 chit khi, san pham 12 1 chat rdn duy nhét nén phan tng (3) xay
ra vua du. — 4(y/2) =x+y > y =X.
nex oo 116.x

%m(FeCO3) = 100 =
116x+180y 116.x+180.x

.100 =39,19%

44x+46.2y 44.x+46.2x 45,33

=45733: Ti khbi 1a
x+2y x+2x

M, = =1,5632. —A

Cau 11. Phan tng tao két tia: Ba>* + CO3> — BaCO; (1)

Vi nga. = 0,05 mol ¢ dinh nén ng,co3z(max) = ngy, = 0,05 mol— n cor 2 0,05 mol.

03

Bai toén tro thanh xdc dinh ndng d6 mol NaOH dé n_,, > 0,05 mol.

+THI1: Néu nom. >2ncos : COs + 20H — CO5> + H,O(*)

Moo =0,05 mol — non. =0,1; ncoz ¢+y = 0,05 mol # 0,2 mol — loai

+ Néu Ncoz < Nop-<2nco2

CO, + OH — HCO5 (1); HCO3 + OH — CO3* +H,0.(2)
02 02 02 ; 015 0,05 « 0,05

— 1oy = 0,25mol —Thoa man dk.

O (2) noy. cang 16n thi n,, cang 16n. Vay dé n,, 2 0,05 mol thi x 2 2,5M.



Cau 23. Chon dap an D

MgCO; , CaCO; ——— CO, —%9: 5 CaCO; + Ca(HCO3), ——s CaCOs
(khi A) (B) (©) (B)
Cau 24. S6 mol Ca(OH), 1a 0,15 mol; non. = 0,3 mol.

+ ncoz = 0,12 mol thi chi tao CO32' va N, = Ncoz = 0,12 mol

03
Khdi Iwong chét rin 1a 40.0,12+60.0,12 = 12 gam.

+ ncor = 0,26 mol, 1< nppy ncoz <2 nén tao 2 mudi HCO;™ va C032'.

OH +CO, —» HCOs; ; OH + HCO;y — CO3* +H,0
026 026 ; 0,04 0,04
Khdi luong chét rin 12 40.0,04+60.0,04 = 4 gam.
Chon dap an B

Cau 26.Cho tir tir axit vao dung dich Na,COs c6 thé xay ra cic phan ung theo thr tu sau:
COs> +H"— HCO;5 (1); HCOs +H" — H,0 +CO, (2)
Vi san pham c6 V 1it khi nén phan tng (2) da xay ra,hay ¢ p.u (1) thi H' con du
Suy ra a>b va s6 mol HCO5;™ = b mol, 6 mol H du (1) = (a-b) mol
Cho Ca(OH), vao dung dich X thiy c6 két tia, nén dung dich X chira HCO5™ ,c6 nghia & p.u
(2) H' hét. Suy ra ncos = ny, = (a-b) mol
Vay V =224.(a-b)lit — B

PE KIEM TRA SO 2

Thoi gian 45 phut

Céu 1. Cho céc phan trng:

a/ NaHCO; + KOH b/ KHCOs; + NaOH ¢/ NH4HCO; + KOH
d/ KHCO; + Ba(OH), e/ Ca(HCOs), + KOH f/ Ba(HCO3); + NaOH
S6 phan tmg cho phuong trinh ion thu gon HCO3 + OH = CO*; + H,Ola

A 2 B. 3 C. 4 D. 5

Cau 2. Bé dé phong nhidm doc CO, ngudi ta sir dung mit na phong doc ¢ chira céc hoat
chat

A. CuO va MnO, C. CuO va than hoat tinh

B. CuO va MgO D. Than hoat tinh



Cau 3. (PH 2009-A). Cho 0,448 lit khi CO, (& dktc) hdp thu hét vao 100 ml dung dich chira
hdn hop NaOH 0,06M va Ba(OH)2 0,12M, thu dugc m gam két tha. Gia tri ctia m 12

A.1,182. B. 3,940. C. 1,970. D. 2,364.
Cau 4. Phuong trinh ion thu gon: Ba®* + OH + HCO3 = BaCO; + H,O tng véi
phuong trinh phan ing dang phan tir nao sau day ?

A. Ba(OH), + Ba(HCO3), = 2BaCOs + 2H,0

B. Ba(HCOs3),+ 2NaOHdu =BaCOs3 + Na,COs + 2H,0

C. Ba(OH); +2NaHCO;3; =BaCOs3 +Na,COs + 2H,0

D. Ba(OH), +2KHCO; =BaCOs3 +K,COs + 2H,0

Cau 5. Cho rét tir tir tirng giot 100 ml dung dich HC1 2M vao dung dich chira Na,COs 0,1
mol va NaHCOs 0,15M. Hiy cho biét thé tich khi CO, thodt ra & diéu kién tiéu chuén.

A. 2,24 lit B. 2,8 lit C. 3,92 it D. 2,688 lit
Céau 6. Khi cho CaCO; vao dung dich HNO; loang néng du, khi nao thoat ra ?
A.CO, B. CO,, NO C. CO,, NO,N,0O, N, D. CO,, N,0O, N,

Cau 7. Cho tu tu tung giot dung dich chira 0,1 mol HCI vao dung dich chira 0,06 mol
Na,COs. Khi CO, thoit ra dwoc hip thy hét vao dung dich Ca(OH), loang du thiy xuat hién
a gam két tia. Gid tri cia a la

A. 4,00. B. 7,88. C. 6,00. D. 5,00.
Cau 8. Hoa tan hoan toan 4 gam hdn hop ACO; va BCO; vao dung dich HCI thdy thodt ra V
lit khi (dktc). Dung dich thu dugc dem c6 can thu dugc 5,1 gam mubi khan. Gi4 tri ciia V 1a

A. 1,12 1it B. 1,68 lit C. 2,24 1it D. 3,36 lit
Cau 9. C phén g véi tat ca cdc chat trong diy nao sau day:

A. Na,O, NaOH, HCl C. Ba(OH),, Na,COs3, CaCOs

B. Al, HNO; dac, KC10; D. NH4Cl, KOH, AgNO;

Cau 10. Trong mot binh kin dung tich 16 lit chura hon hop CO, CO; va O, du. Thé tich O,
nhiéu gip doi thé tich CO. Bat tia lira dién dé ddt chdy hoan toan hdn hop, thé tich khi trong
binh giam 2 lit (c4c thé tich khi trong binh dwoc do ¢ cling diéu kién nhiét do va 4p suét).
Thanh phan % theo thé tich ctia O, CO, CO, trong hdn hop ban dau 1a

A. 40%; 30%; 30% B. 30%; 40%:; 30%

C.50%; 25%; 25% D. 25%; 25%; 50%



Cau 11. Hoa tan a gam hdn hop K>CO3 vi NaHCOj3 vao nudc duge 400 ml dung dich X. Cho
tur tir 100 ml dung dich HCI 1,5M vao 200ml dung dich A thu dugc dung dich Y va 1,008 lit
khi(dktc). Cho Y téc dung véi Ba(OH), thu dugc 23,64 gam két tia. Gid trj cia a gam 1a

A. 19,53 gam. B.39,06 gam. C. 36,09 gam. D. 15,39 gam.

Cau 12. Cho khi CO du di qua 6ng su chira 5,64gam hon hop: Fe, FeO , Fe,03, Fe;04 (dun
néng) khi thodt ra sau phan ung dugc dan vao dung dich Ca(OH), du thay tao thanh 6,25
gam két tua. Khoi lugng cua Fe thu duogc 1a
A. 4,63gam B. 4,36gam C. 4,46gam D. 4,64gam

Cau 13. C6 céc mudi sau: CaCOs; MgCOs; NayCO3; Ca(HCOs3),; K,CO3; KHCOs3; Lip,COs;
Mg(HCO:s3), ; NaHCO;. Nhiing mubi khong bi nhi¢t phan tich ¢ nhiét do0 < 1000°C 1a:

A.CaCOs; MgCOs3; NayCO3; KHCO3  B. Na,COs; K,COs; LipCOs

C. K,CO3; KHCO3; LixCO3; NaHCO3;  D. Ca(HCO3),; Mg(HCOs3), ; KHCO;

Cau 14. Cho cac phuong trinh hod hoc sau

NaOH + NaHCO; ——> Na,COs + H,O (1)
NaCl + H,O —> HCI + NaOH (2)
NaHCO; + CaCl, ——> CaCOs; + NaCl+ HCI  (3)
Na,CO;3 + Ca(OH), ——> CaCOs + 2NaOH 4)

Céc pthh sai la:
A 1,23 B. 2,3,4 C. 23 D. 1,3

Cau 15. Dung dich A ¢6 chira 5 ion : Mg**, Ba®*, Ca**, 0,1 mol CI” va 0,2mol NO;3 . Thém
dan V lit dung dich K,CO; 1M vao A dén khi duoc lugng két tiia 16n nhat. V ¢6 gid tri 1a

A. 150 ml B. 300 ml C. 200 ml D. 250 ml

Cau 16. C6 5 lo mat nhan dyng 5 chit bot mau tring: NaCl, Na,COs, Na,SO,, BaCOs,
BaSO,. Chi ding nudc va khi CO, thi ¢6 thé nhan biét dugc

A. 2 chét B. 3 chit C.4 chét D.5 chét

Cau 17. Cho hdn hop gdm 0,1mol BaO; 0,1mol NaHCO3; 0,1mol NH4Cl vao nuéc. khdi
luong két ta thu dugc 1a

A. 9,85 gam B. 14,775 gam C. 19,7 gam D. 24,625 gam.
Cau 18. Mot loai thuy tinh pha 1€ c6 thanh phf‘?m: 7,123% Na; 32,093% Pb; con lai la silic va

oxi. Cong thurc hda hoc cua loai thuy tinh nay dudi dang cac oxit la:



A. Na,0.2Pb0.6Si0, B. Na,0.Pb0.6Si0,

C. Na,0.Pb0.5Si0, D. 2Na,0.Pb0.6Si0,

Cau 19. Trong cic phan tng hod hoc sau day, phan Gng nao sai
A. SiO, +4HF — SiF, +2H,0 B. SiO, +4HCI — SiCl, +2H,0
C.Si0, +2C—"Si +2CO D.SiO, +2Mg—"—Si+2MgO

Cau 20. Khir hét 3 gam mét oxi kim loai X bang CO du thi ¢6 2,4 gam kim loai tao thanh.
Cong thuc cua X 1a
A. 7ZnO. B. AgO. C. Fe;04 D. CuO.

Cau 21. Suc CO; du vao dung dich X thu dugc dung dich Y, dun néng dung dich Y dén
phan rng hoan toan thu dugc dung dich Z. Cho dung dich X phan tng vitra du v6i dung dich
Y thu duoc dung dich Z. Suc CO, du vao Z thu dugc dung dich Y. C6 can dung dich Z thu

dugc chat rin 1a soda khan. X, Y, Z 1an luogt la:
A. NaOH, NaHCO;, Na,COs. B. Na,CO3, NaHCO5, NaOH.
C. KOH, KHCO;3, K,CO:s. D. KOH, K,CO3, KHCO:s.
Cau 22. Cho céc chit sau:(1): MgO (2): Cacbon (3): axit flohidric  (4): Na,COs  (5):
MgCOs (6): NaOH (7): Mg. Silic phan ing dugc véi tat ca céc chat
A.1,2345 B. 2,6,7 C.23,6,7 D. 1,2,4,6
Cau 23. Khi thém rat tir tir dung dich chtra 0,3 mol HCI vao 500 ml dung dich Na,CO3 0,4 M

dén két thic phan tng thu dugc dung dich X va khi Y. Thém nudc véi trong du vao dung
dich X thi ¢6 bao nhiéu gam két tia tao thanh

A. 5 gam. B. 8 gam. C. 10 gam. D. 15 gam.
Cau 24. Dung dich X chtra 0,01 mol Ba2+, 0,02 mol Mg2+, 0,02 mol CI', y mol HCOs5". Khi

c0 can dung dich X ta thu dugc lugng mubi khan 12

A. 3,76 gam. B. 5,00 gam C. 4,96 gam. D. 3,17 gam.
Cau 25. Dun sbi bdn dung dich, mdi dung dich chtra 1 mol mdi chét sau: Ba(HCO3),,
Ca(HCOs3),, NaHCO3;, NH4HCOs. Khi phan ung xay ra hoan toan, trudong hop nao khoi
lugng dung dich giam nhiéu nhat (gia st nudc bay hoi khong dang ké):

A.Ba(HCO3), B. Ca(HCO3), C. NH,HCOs D.NaHCO;
Cau 26. Khtr hoan toan m gam hdn hop gém CuO, Fe;04, FeO va ZnO béng khi CO , khi
CO, thu dugc sau phan tng cho hap thu hét bang dung dich nudc voéi trong du thu dugc 14



gam két tia. Hiy cho biét thé tich dung dich H,SO4 0,5M can diing dé hoa tan vira hét m gam
hon hop dé6.

A. 70 ml B. 140 ml C. 280 ml D. 560 ml
Cau 27: Hép thu hoan toan x lit CO; (dktc) vao dung dich chtra 0,02 mol Ca(OH), thi thu

duoc 1,0 gam két tia. Gid tri cia x 12
A. 0,224 lit va 0,672 lit. B. 0,224 lit va 0,336 lit.
C. 0,224 1it va 0,896 lit. D. 2,24 lit va 3,36 lit
Cau 28. Mot dung dich X c¢6 chira HCI 0,5M va BaCl, 0,4M. Cho tu tr 200 ml dung dich X
vao V ml dung dich chira Na,CO; 1M. Gid tri V(ml) toi thiéu dé két tua thu dugc 16n nhat la
A. 130 ml B. 140 ml C. 180 ml D. 200 ml
Cau 29. Dan 4,48 lit khi CO (dktc) qua 10,8 g FeO nung néng. Sau mot thdi gian, ding phan
ung thu dugc khi X c6 ti khoi so v6i hidro bang 18. Hi¢u suat ctia qué trinh khur oxit la:
A. 66,67%. B. 50%. C. 33,33%. D. 75%.

Cau 30. Suc 1,568 lit khi CO, (dktc) vao 500ml dung dich NaOH 0,16M. Sau thi nghi¢m
dugc dung dich A. R6t 250ml dung dich B gém BaCl, 0,16M va Ba(OH), xM vao dung dich
A thu duoc 3,94 gam két tiia va dung dich C. Gid trj ctia x 1a

A. 0,020M B. 0,015M. C. 0,025M. D. 0,030M.

DAP AN BAI KIEM TRA SO 2

1.A | 2D 3.C 4.A 5.A 6.A 7.D 8.C 9B | 10.C

11.B | 12D | 13.B | 14.C | 15A | 16.D | 17.C | 18.B | 19.B | 20.D

21.LA | 22D | 23.C | 24A | 25A | 26.B | 27.C | 28.C | 29.A | 30.A

Huéng dan giai

Cau 3.nog. = 0,03mol; ncox =0,02 mol suy ra phan ung tao 2 mudi
CO,+ OH — HCO;5 (1); HCO;3 + OH — CO:;* +H,0.(2)
0,02 0,02 0,02 ;0,01 0,01 0,01

Vay ngcos- = 0,01 mol; Mo = 0,01 mol — m gyco3 = 1,97 gam—C

3

Cau 15. MgCl,; CaCl, ; BaCl, —£% 5 MgCOs ; CaCOs3 ; BaCOs.

ion COs> thay thé cho ion CI' nén dung dinh ludt bao toan di¢n tich ta c6 :



n =nc. +nno3-=0,3mol. Vay V=300ml — B

coi”
Cau 23. nnaoco3 = 0,2 mol ; ng, = 0,3 mol.

H* + COs* — HCOs; (1) ; H' + HCOs; H,0 +CO, (2)
02 02 0,2 . 0,1 0,1 0,1 0,1
Vay n(HCO3') du sau (2) 1a 0,2 -0,1 = 0,1 mol.

HCO; +OH — COs5> +H,0 (3)

0,1 0,1 mol — mkéttiala 10 gam — C
Cau 28. ny, =0,1 mol ; ngpy = 0,08 mol — npaco3 max = 0,08 mol.

H' + COs¥ — HCO;5 (1);COs* + Ba®™ — BaCO; (2)
0,1 0,1 ; 0,08 0,08 0,08

Vay ng,, =0,1+0,08=0,18mol - V=180 ml — C

Cau 29. FeO + CO —2 Fe+CO,.
Ban dau : 0,15 0,2
Du o 0,15-x 0,2- x X X

Hon hop khi X gom CO (0,2 — x) mol ; CO, x mol.

28(02-x)+44x 1
02-x+x) 2

Ti khéi : =18 — x=0,1 mol.

n .. 01
Theo (1) ; ngeo <nco nén tinh todn theo ng.o. Vay hi¢u suat la 100 = 66,67%

Cau 30. ncop = 0,07 mol ;n nyon = 0,08 mol ; nyonp = 0,25.X ; nycp = 0,04 mol.
Ba™" +CO;” —BaCOs.

npacos = 0,02 — npypy =0,02 < 0,04 + 0,25.x (mol).

Vay néng d6 BaCO5 do C032' quy dinh va n o= 0,02 mol.

Bai toén tro thanh tim s6 mol OH" dé n_, = 0,02 mol.

+THI1: Néu nom. >2ncos : COs + 20H — CO5> + H,O(*)

oo =0,02 mol — non. = 0,1; ncoz (+) = 0,02 mol # 0,07 mol — loai

+ Neéu ncor < Nop-<2ncoz



CO,+ OH — HCO; (1); HCO; + OH — COs;” +H0.2)
0,07 0,07 0,07 ;0,05 0,02 « 0,02

— nop- = 0,07 + 0,02 = 0,09mol —Thda man dk.

Mat khac: noyg. =2.0,25.x+ 0,08 - x=0,02M — A

PE KIEM TRA SO 3
Thoi gian 45 phuit
Cau 1 Céu hinh electron 16p ngoai ciing cuia céc nguyén té nhém cacbon
A. ns’ np2 B. ns’ np'
C. ns? np3 D. ns’ np4

Cau 2 Céu hinh electron 16p ngoai cling clia nguyén tir cic nguyén td tir cacbon dén chi
trong nhém IVA cia bang tuan hoan 1a:
A. 68 6p%; 587 5p”; 4s4p’ 3s73p’; 287 2p°
B. 25’ 2p2; 4s* 4p2; 6s” 6p2; 55° 5p2; 3s23p2
C. 6s° 6p2; 4s* 4p2; 2s* 2p2; 557 5p2 ; 3s23p2
D. 28 2p% 3s¥3p” ; 4s” 4p* 587 5p°; 65 6p°
Cau 3 Tinh phi kim cta cdc nguyén té trong nhém cacbon duoc xép theo thir tir ting dan
A. Ge; Sn; Si; Pb; C
B. Ge; Pb; Sn; Si; C
C. Pb; Sn; Ge; Si; C
D. C; Si; Ge; Sn; Pb
Cau 4 Khai niém nao sau day la khong cung nhém véi cac khai ni¢m con 1ai?
A. Cong thirc phan tu
B. Don chat
C. Pong vi
D. Thu hinh
Cau 5 Trong sb cdc nguyén t& nhém cacbon, cdc kim loai 1a:
A. Cacbon va silic B. Silic va gecmani

C. Thiéc va chi D. Silic va thiéc



Cau 6 Kim cuong va than chi 12 cdc dang thi hinh cta nguyén t6 cacbon. Kim cuong cting
nhét trong ty nhién, con than chi mém dén muc c6 thé ding dé san xuat 15i but chi 6B, ding
dé ké mit. Piéu d6 duoc giai thich do:

A. Kim cuong c6 lién két cong hod trj bén, than chi thi khong

B. Dt chdy kim cuwong hay than chi & nhiét do cao déu tao thanh khi cacbonic

C. Kim cuong c6 ciu triic tinh thé dang t&r dién déu, than chi ¢6 céu tric 16p

trong d6 khoang cach gitra cac 16p kha 16n

D. Mot nguyén nhéan khac
Cau 7 Nhiét phan hoan toan 25,9 gam mubi hidrocacbonnat ctia mot kim loai R ¢6 héa tri IT
khong d6i. Khi thoét ra dwoc hip thy hét vao binh dung dung dich nudc véi trong du thu
duoc 20 gam két ta. Kim loai R 12:

A. Cu B. Ca

C. Mg D. Ba

Cau 8 Cho 11,6 gam hdn hop gdm oxit va mudi cacbonat ctia kim loai kiém R. Hoa tan hét
hdn hop trén bang mot lwong vira du dung dich HCI ¢6 chtra 0,2 mol HCI. Kim loai R 1a:

A. Na B. K

C. Li D. Cs
Cau 9 Khutr hoan toan 14 gam hdn hop X gém CuO va mot oxit sit bﬁng CO thu duoc 10,32
gam hon hop Y goém 2 kim loai.Thé tich CO (dktc) da dung cho qua trinh trén la:

A. 51,521t B. 10,304 lit

C. 5,1521it D. 1.0304 lit
Cau 10 Trong mot binh kin dung tich 16 lit chira hon hop CO, CO; va O, du. Thé tich O,
nhic¢u gap doi thé tich CO. Bat tia Itra dién d€ dot chdy hoan toan hon hop, thé tich khi trong
binh giam 2 lit (c4c thé tich khi trong binh dugc do ¢ cung dicu ki¢n nhiét d§ va dp suat).
Thanh phan % theo thé tich cua CO, CO, va O, trong hon hgp ban dau 1a :

A. 10%, 20% va 40%. B. 25%, 25% va 50%.

C. 25%, 50% va 25%. D. 15%, 450% va 60%.
Cau 11 Chét nao sau khong phai 1a mét dang thu hinh cia cacbon?

A. Than chi B. Thach anh

C. Kim cuong D. Fuleren



Cau 12 Khi dbt cung mdt luong than nhu nhau, loai toa nhiéu nhiét nhat, trong cac loai than
mo va than gb a:

A. Than gb B. Than bun

C. Than antraxit D. Than non
Cau 13 Kim cuong duoc ding 1am d6 trang sirc quy, 1am miii khoan 1am dao cit kim loai va
thuy tinh. Kim cuong khong dan dién. Than chi dan dién, dan nhiét nén dugc dung lam dién
cuc. Kim cuong va than chi ¢6 tinh chat khdc nhau vi:

A. Ching c6 céu trdc tinh thé khdc nhau.

B. Kim cwong cting con than chi thi mém.

C. Chung c6 thanh phan nguyén t6 cau tao khic nhau.

D. Kim cuong la kim loai con than chi 1a phi kim.
Cau 14 Khi dbt chay hdn hop khi SiH, va CH, thu dwgc mdt san pham rin cin ning 6,0 gam
va san pham khi A. Cho san pham khi d6 di qua dung dich NaOH lay du thu duoc 31,8 gam
mubi khan. Thanh phan % thé tich cua A Ia:

A. 66,67% SiH4 va 33,33% CHy

B. 75% SiH4 va 25% CHy

C. 33,33% SiH4 va 66,67% CH,4

D. 25% SiH4 va 75%CH4
Cau 15 Kim cuong duogc str dung lam dd trang strc, mii khoan, dao cit, thuy tinh va bot mai
12 vi kim cuong 1a chit cing nhét trong tit ca cdc chit. C6 tinh chat trén 13 do tinh thé kim
cuong thudc loai tinh thé:

A. Kim loai dién hinh B. Phan tt dién hinh

C. Ion dién hinh D. Nguyén tir dién hinh
Cau 16 Nung 20g hdn hop gdm CaCOs va NaCl thu duogc 2,24 1it khi & dktc. Khéi luong cia
CaCO; trong hon hop 1a:

A. 10g B. 15¢g

C. llg D. 12¢g



Cau 17 Nung néng hoan toan 20g hon hop 2 mudi NaHCO; va Na,COs3 thu duoc 2,24 lit CO,
(dktc). Thanh phan % theo khéi lugng ctia Na,CO; trong hdn hop 1a:

A. 10% B.21%

C. 16% D. 22,5%
Cau 18 Hiéu ung nha kinh Ia hién tugng Trai dat dang 4m dan 1én, do cdc bic xa c6 budc
song dai trong vung hong ngoai bi giir lai, ma khong birc xa ra ngoai vii try. Chat khi nao sau
day la nguyén nhan chinh gay ra hiéu tng nha kinh?

A.H, B. N;

C.CO, D. O,
Cau 19 Cho 24,4¢g hdn hop Na,COs3, K,COj tac dung vua du véi dung dich BaCl, . Sau phan
ung thu dugc 39,4¢g két tua. Loc tach két tua, c6 can dung dich thu dugc m (g) mudi clorua.
Vay m c6 gid tri la:

A. 26,62 B. 6,26¢g

C. 2,66g D. 22,6g
Céu 20 Cho 50,0 gam hén hop gém 2 mudi cacbonat cia 2 kim loai X, Y (c¢6 hod tri II duy
nhat) tan hét trong dung dich HCI thay thodt ra 2,24 it khi ¢ di€u kién ti€u chuan. Khoi
lwgng muodi thu duogc la:

A. 54,8 gam B. 45,6 gam

C. 58,4 gam D. Khong xéc dinh duoc vi thiéu gia thiét
Cau 21 Nhiét phan hoan toan hon hop MgCO3;, CaCO; 101 cho toan bd khi thodt ra (khi A) hép
thu hét bang dung dich Ca(OH), thu dugc két tia B va dung dich C. Pun néng dung dich C thu
dugc ket tua B. Héi A, B, C lan luot 1a nhitng chat nao?

A. CO, CaCOs, Ca(HCO3), B. CO,, CaCO3, Ca(HCO3),

C. CO;,, Ca(HCOs3),, CaCOs D. CO, Ca(HCO3),, CaCOs
Cau 22 Cho 11,6 gam FeCOj tan hoan toan trong dung dich axit HNO; du thu dugc hon hop
khi A gom CO; va mot khi khong mau dé héa nau ngoai khong khi. Khoi lugng cua A la:

A. 4,5 gam B. 5,4 gam

C. 14,5 gam D. 16,2 gam.



Cau 23 “Nudc d4 khd khong néng chay ma thing hoa, duoc diing dé tao moi truong lanh va kho rat
tién cho viéc bao quan thuc pham. Thanh phan ctia nudc dd khé 1a:

A. CO; rin. B. SO, rén.

C. HyO rin. D. CO rin.
Cau 24 Cong thire phan tir CaCOj5 twong (g v6i thanh phan hoa hoc chinh cia loai d4 nao
sau day?

A.biddo B. ba voi

C. ba mai D. P4 ong

Cau 25 Cacbon vo dinh hinh duoc diéu ché tir than g0 hay gdo dira c6 tén 1a than hoat tinh.
Dung than hoat tinh dé ché tao céc thiét bi phong ddc, loc nudc do tinh chit nao?

A. Hap phu céc chat khi, chat tan trong nudc

B. Khir cdc chét khi doc, cac chét tan trong nudc

C. D6t chdy than sinh ra khi cacbonic

D. Tét ca cic phuong 4n A, B, C
Cau 26 Giai thich ding cho hién tugng: "Khi mé binh nudc ngot cé gas lai c6 nhiéu béng
khi thoat ra" 1a vi:

A. khi san xuét da nén CO, vao nudc ngot.

B. trong qud trinh san xuat cdc khi trong khong khi da hoa tan vio nudc ngot.

C. CO, tan trong nudc, khi san xuit nudc ngot thi khi CO, trong khong khi tan vao

nudc ngot.
D. Vi cdc chat trong nudc ngot phan tng voi nhau sinh ra CO,.

Cau 27 Thé tich NaOH 2M tbi thiéu cAn dé hép thy hét 2 lit CO, & 27,3°C va 1,232 atm la:
A. 100 ml B. 75 ml C. 50 ml D. 150 ml

Cau 28 Dén khi CO, vao dung dich Ba(OH), thu dugc 19,7 gam két tua. Loc bo két tia, rdi

dem nudc loc cho tic dung voi mot luwong du dung dich H,SOy4 thu dugce 23,3 gam két tua
nita. Thé tich khi CO, d3 dung (dktc) la:

A. 4,48 lit hodc 6,72 lit B. 2,24 lit hoac 4,48 lit
C. 6,721it D. 4,48 lit

Cau 29 Dan khi CO du qua ng st dung a gam hdn hop gdm Al,O3 va Fe;0, nung néng.Sau
mot thoi gian thi ngimg phan tng, thy khdi luong chét ran trong éng con lai 1a 14,14 gam.



Khi thodt ra khoi dng st dugc hap thu hét bang dung dich nudc véi trong du, thu dugc 16
gam két tia. Gid tri ciia a la:

A. 17,6 gam B.16,7 gam C.12,88 gam D.18,82 gam
Cau 30 Dung CO dé khir hoan toan 2,88g hon hop gdm Fe, FeO, Fe,05 thu dugc 2,24¢g chét
ran. Mat khac cung luong hon hop trén tac dung vira du voi 100ml dung dich HCI thu duogc
224 ml khi (dktc). Nong ¢ mol.l cua dung dich HCI la:

A. 1,3M B.2M C. 1,5M D. 1,0M

Pap an bai kiém tra so 3

1. A|2. D|3 C |4 C |5 C|6. C|7. D|8 B |9 C |10.B

11.B [12.C |13.A |(14.D |15.D |16.A |17.C |18.C |19. A |20.D

21.C |22.D |23. A |24.B |25. A |26. A [27.C |28.C [29.D |30.D

Huéng dan giai
Cau 19 NBaco3 = 0,2 mol —> N+ = O,2—)nBaC12 = 0,2
Véy IMNaCl, KC1 :24,4 + 0,2208 -39,4: 26,6 gam

*Cach 2: NBaco3 = 0,2 mol — ncoz, = 0,2 mol

— MmNyt + Mgy = 24,4 -60.0,2 = 12,4 gam.

Na,CO; = 2NaCl =~
Nhan xét; nci. = 2nc02, = 0,2 mol

K,CO, = 2KCI
— ncr. = 0,4 mol khdi lvong mubi clorua la: 12,4 + 35,5.0,4 = 26,6 gam
Cau20. MCO; + 2HCI — MCl, +H,0O +CO,.
1mol CO5> phan tng tao 2 mol CI, khéi luong mubi ting 1én 11 gam
x mol COs* phan trng tao 2x mol CI, khéi luong mudi tang Ién (11.x) gam

Theo du bai: ncon = Moo =0,1 mol. —» x =0,1 mol

Vay khéi lwvong mudi clorua 1a: 50+ 11.0,1=51,1 gam —D

Cau 22. 3FeCO; + 10HNO3; — 3Fe(NOs); + NO +3CO, + 5H,O (¥)
0,1 0,1 0,3
mp =44.0,3 +30.0,1 =16,2 gam. - D



Cau 28 . Nudc loc ¢6 chua Ba(HCOs3),: 2CO, + Ba(OH),— Ba(HCOs), (1)
CO, +Ba(OH),—» BaCOs; + H,O (2)

0,1 0,1 <« 0,1

Ba(HCO3), + H,SO4 — BaSO4 + 2H,0 +2CO; (3)

0,1 0,1 0,1
2CO, +Ba(OH), — Ba(HCO3),
0,2 0,1

Véy ncox =0,3mol — Ve =6,721it — C
Céu 29. Vi ALO; khong bi khirnénm,, , +m,, =14,14 gam.

Ncoz = Neacos = 0,16 mol — ng = 0,16 mol

Vay mp, = 14,14+ 0,16.16 = 16,7 gam. —B
Cau 30
Goi s6 mol Fe, FeO, Fe,0s 1an luot 1a x, y, z (mol): 56x+ 72y + 160z = 2,88 (1)
+ Trong phan tng khtr CO: mp = 2,88 — 2,24 = 0,64 gam np = 0,04 mol

Vingo =np =0,04 mol ; — y+3z=0,04 mol (2)
+ Trong phan tng v6i HCI; npp =0,0l mol —  x=0,01 (3)
Vay tu (1); (2); (3) tacé x =0,01 mol; y = 0,01 mol ; z=0,01 mol;
ny, = 2.0,01 +2.0,04 =0,1 — CyH")=1M

Fe — FeCl,

*Cach 2: < FeO — FeCl, Nhan xét: cir 2 ngtir Clo thay thé cho 1 ngtir Oxi
2Fe,0, — 2FeCl,

Vﬁ_y Ny = 2.111-[2 + Nc. = 2.111-[2 + 2.1’10 = 20,01 + 20,04 = 0,1m01—>CM =1M



