CHUYEN PE 13 LY THUYET SAT VA MOT SO KIM LOAI QUAN TRONG
Van dé 3: SAT VA MOT SO KIM LOAI QUAN TRONG

Cr. Cu, Ag, Au, Ni, Zn, Sn, Pb

A. KIEN THU'C CO BAN CAN NAM VUNG VA LUU Y QUAN TRONG

e

. g585 2
14
SAT Eé:e%
Vi tri trong bang tuan hodn - cau tao — tinh chat vat ly
a) Sat thudc phan nham phu nham VI (VIIB), chu ki 4, s6 higu 26, D = 7.9 gfcm? |, dé

dat mang, kéo sai, co tinh nhiém tir. Dan dién, dan nhiét déu tét (nhung kém nhém).
Kim loai Fe mau trang hoi xam, déo.

b) Céu hinh electron: [Ar] 3d® 45? Céu tao don chat mang tinh thé 1&p phuong tém
khdi (Feq] hay l4p phurong tam dién (FeB)

¢) Cac quang chira sat quan trong:
Manhetit (F9304) Hematit dd (Fezng

Hident Fet’:D3 F:'irit:FeS2
Hematit nau: FeEDE.nHED

. Tinh chat héa hoc cta sat

a) Tac dung vai phi kim: ?
o Trong khéng khi am, Fe khdng nguyén chat bi &n mén (tao gi sét)
dFe + 302 + EnHzD — E(FezDS.nHEDJ
Khi dun néng s&t tac dung trirc tiép voi nhigu phi kim nhu O, Cl, S tao thanh s&t
oxit, s&t clorua, sat sunfua (Fe 0, | FeCl, FeS)
0
Thidu 3Fe+ QDEtHFeSD4 (oot St o).
b) Tac dung v nudc

n
3Fe+aH.0—210C sro o 4y
2 34 2

0
Fe+H.0 UG eepn

¢) Tac dung wai dung dich axit:

2

Wil cac dung dich HCI wa H2804 loang, chi tao khi H2 va mudi cla ion Fe?* (do trung
tam ox hoa cla cac axit nay la H+]|:
Fe+2H" — Fe’" +H,
Wi cac dung dich axit co tinh oxi hda manh nhe HND3 YW H2804 dac nong khdng tao
H, ma la céc sén pham khtr clia gdc axit (do trung tAm oxi héa cla cac axit nay 1a
+5 +6i
NO™ va S077)
3 4
0
2Fe+ 6H25O4[d,t ) —}I:ez(SO4 )3 + 3502 + BHED

Fe+ 4HN03—}FE(NO3)3 + MO+ ZHEO
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CHUYEN PE 13 LY THUYET SAT VA MOT SO KIM LOAI QUAN TRONG
Lwu y: Néu 1ay Fe dur s& cé phan trng:
Fe+2Fe™ — 3Fe®
o Fe khdng tac dung v HND3 d&c ngudi, H2804 dac ngudi thién tuegng thu ddng)

d} Tac dung vai dung dich mudi: ,
SEt day dugc cac kim loai ding sau (trong déy dién héa ) khdi dung dich mudi (tuong
tr nhur phéan didu ché kim loai bang phiong phap thivy luyén)

Thidy Fe + CUSD4 »CUl o+ FeSO4

Luruy: Fe + EﬂagNDE L Fe(r\JDE)2 + 28g] (1), Néu AQNDE lZy dur c6 thém phan crng:
Fe{MO,), + ﬂgNOg » Fe(N03j3 + Agl (3)

Do E“

AT

. Hop chat cua sat
a) Hop chat cha sat (1)

- Tinh chét héa hoc chung clia hop chéat Fe™ Ia tinh khir.
4Fe(OH), | +2H,0 + O, — 4Fe(OH),]

(luc nhat) (30 ndu)

Mudi Fe?™ lam phai mau thude tim trong mai treeéng axit
10FeS0, + 2KMNO, + 8H,S0, — 5Fe (SO,), + 2MnS0, +K,S0, + 8H.0

DFeCl, + Cl, — 2FeCl,
3Fe0 + 10HNO, — 3Fe(NO,), + NO +5H,0

Tuy nhién khi gap chat cé tinh khir manh han thi Fel™ thé hign tinh oxi hoa:
Zn+ Fezfr »Fel + Zn**
b) Hop chat cla sat (1)

Fe?+ cé cu hinh electron: 15° 27 Epﬁ 352_3;:::5 3d5, ion Fe®™ cé mirc oxi hoa cao
nhat nén trong cac phan trng hda hoc, chi thé hién tinh oxi hoa:
U+ QFeCIS > CuCI + 2FeCl, (1)

2
Fe+Fe, (30,);, — ?:-FeSD (2)
Fe + 2Fe(NO,), — 3Fe|[NO I (3)
DFeCl, +2KI — 2FeCl, + 2KCl + 1, (4)
» Biéu ché Fe(OH),
Fe®™ + 30H — Fe{OH), |
s Biéuché Fe O,
JFe(CH), —— Fe,0,+3H,0

o Biéu ché mudi st (111: Co thé diéu ché truec tiép tr S8t v cac chat oxi hda manh
nhLy CIE, HNDE, HESD4 dac, néng.

BlogHoaHoc.Com -2-




CHUYEN PE 13 LY THUYET SAT VA MOT SO KIM LOAI QUAN TRONG
4. Hop kim ctia sat
a) Gang: gang la hop kim st — cacbon {2 - 5%) va mdt s6 nguyén t khac nhu Si, Mn,
PS5 : . )
b} Thep: thép la hgp kim sat — cacbon (0,01 - 2%) va mdt long rat it cac nguyén to
Si, M.
o MNhikng phan dng hoa hocf}céy ra trong qua trinh luyén quang thanh gang:
+ Phan rng tao thanh chat khir CO:
C+0, — CO,
CO,+C — 2C0

+ Phan tng khir oxit sat;
3FeED3 + CO — EFeSD4 o CD2
F9304 +(C0 —» 3Fe0 + COE“
FeO + CO —Fe + CDE*

+ Phan rng tao xi:
CaCDE » Cad + CDE
Ca0 +Si0, — CaSio,

51.995:113
Il.CROM _ Crg
24 5
1. Vi tri trong bang tuan hoan - Cau tao
a) Crom l& kim loai chuyén tiép, & & s& 24 thuc nhém VB, chu ki 4 clia béng
tuan hoan .
b) Cau hinh electron nguyén tlr:
152 252 2pP 357 3pP 34 4 f , o f
- 30 od hoa Trong céac hop chat, crom co 50 ox hoa bién doi tr +1 dén +6,
Pho bién hon ca la cac 56 ox hoa +2,+3, +6 .
- Cau tao cla don chat kim loai crom co c&u tao mang tinh thé luc phuwong
2. Tinh chat héa hoc:

CJ{ nhiét d& thuweéng, trong khéng khi kim loai crom tao ra mang méng crom {111} oxit cé
cau tao min, dac chac va bén ving bao vé

a) Tac dung wéi phi kim: O nhiét d& cao, crom khir duwerc nhigu phi kim
Thidu: 4Cr + 302 > ECrzD3
b) Tac dung wé&i nweéc: Crom co thé dign cwc chuan nhd (E?ZrSWCr: - 0,86}, nhung
khdng tac dung v&i nudc do cd mang oxit bao vé.
¢} Tac dung wii axit:
Cr+ 2HC| — r:rfCI2 +H2 t
Cr+ HESD4 ong Cr804 + H2 T
_r khéng tac dung wéi axit dac wa ngudi nhi HI\ID3 , H2804
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CHUYEN PE 13 LY THUYET SAT VA MOT SO KIM LOAI QUAN TRONG
3. Hop chat ctia Crom
a) Hop chat crom (11): )
o Crom {Il) oxit CrQO: CrO 14 mdt oxit bazo va cd tinh khir, trong khdng khi de bi oxi hoa
thanh cromilll) oxit.
o Crom(ll) hidroxit Cr(DH)2 ; Cr(DH)2 la mét baza va co tinh khir, trong khéng khi bi oxi
hda thanh CriOHj],.
4CrOH), + O, + 2H,0 — 4Cr{0OH),
o Mudi crom (11 Mudi crom (11} ¢6 tinh khtr manh, dé& bi axi héa thanh mudi crom (1)
Thidu: 2CrCl, + Cl, — 2CrCl,
b) Hap chét Crom (1I1); \
o Crom (I} oxit Cr203: CrzD3 la cxit Idng tinh, tan trong axit wa kieém Jdac .
o Crom (Il hidroxit Cr(DH)E: Cr(DH)3 la hidrosxit Iedng tinh, tan trong dung dich axit va
dung dich bazc .
Cr{OH), + 3HCI—CrCl, +3H,0
Cr{OH), + NaOH — Na[Cr{OH],]

? ? MNatr cromit
» MuGi Crom (1) Wudi crom {111 ¢d tinh oxi hda va tinh khir
3+ 2+ 2+
2Cr+in—=>2Cr+4n

3+ £+ -1

2Cr+ E)Br2 —2Cr+6Br

¢) Hop chéat crom (V1) ? ? ?
o Crom (V1) oxit Ii:riZZIS: t’:rt’;‘l3 cd kha nadng oxi hda rat manh mdt s0 hop chat v co va
hituco (5, C, P, NH,, C,H.OH. )

ECrD3 + ENH3 > CrzD3 + N2 + SHED
Cr03 l& oxit axit, tac dung w&i nwdc tao thanh hdn hop axit cromic HECde wa axit
dicromic HECrEDT.

CrD3 + HED . HECrD4

Crliil3 + HECI > HECrED?
o Mudi cromat va dicromat: Cac mudi cromat va dicromat co tinh ox hda manh, dac
biét trong mai triedng axit,  mudi CriVI) bi khir thanh mudi Crilll}.

K, Cry0, + 550, + H30, — Cr(50,), + K,50, + H,0
4. Diéu ché Crom

Tl phan trng nhiét nhdém:

CrzD3 +2A LMEDE + 2Cr

, 63,54 1
. BONG _cCuy®
29

2
1.Vi tri trong bang tuan hoan - Cau tao
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‘ CHUYEN DE 13 LY THUYET SAT VA MOT SO KIM LOAI QUAN TRONG
a) Bdng la nguyén td kim loai chuyen tiep, & & 50 29, nhom 1B, chu ki 4 cla béng
tuan hoan.
b) Cau tao cla ddng:
- CAu hinh electron nguyén t: 15? 252 2p° 352 3pf 3910 45!
- 50 0xi hoa: Trong cac hep chat Cu cod 56 oxi hoa +1 hoac +2 )
- Cau tao cla don chat: kim loai dong cd cau tao kiéu mang tinh thé 1ap phuong
tam dién
2. Tinh chat héa hoc:
Brdng la kim loai co tinh khir yéu.
_u khéng tac dung i dung dich HCI, HESD4 lodng. Tuy vay vai su cd mat cla Dz-
ddng bi oxi héa thanh mudi déng (11
2Cu+4HCH+ O, — 2CuCl, + H,O
3. Hop chat ctia dong
a) Bdng (1) oxit Cu®: Cud cd tinh oxi hoa

]
CuD+CDt—}Cu+CDE

3CUO + ENHa LNE T+ 3cu +3H2D

b) Bang (1) hidroxit Cu{CH)

o CLIOH]

. Cul[liZJHj2 tan dé dang trong dung dich NH3
CulOH], + dhH, =[CuiNH,),TIOH),

2

2 cotinh lweéng tinh, nhuwng tinh bazo trdi hon

c) Béng (I1) sunfat CusO,

1]
CUSD4.5H th—,\»CUSD4 + 5HEO

Mau xanh Mau trang
d) Béng cacbonat bazo: CuCDE.Cu(DH]l2

IV. SO LU'Q'C VE MOT SO KIM LOAI KHAC

1. Bac: Ag (107.87) ) ) ?
- Bac la nguyén to kim loai chuyen tiep, & & 50 47, nhom B, chu ki 5 cla bang
tuan hoan. J J o J
- Trong cac hgp chat, bac co s6 oxi hda phd bién la +1, ngoai ra bac co sd oxi hoa la +2
WE +3.
- Kim loai Ag co tinh khir v&u, ion Ag+ co tinh oxi hda manh.
- Ag khdng bi oxd héa trong khéng khi di & nhiét dé cao.
- Cac dd dang bang bac dé [au trong khéng khi thudng cd mau den do tac dung wéi Dz
wa khi HES cé trong khang khi.
Ah0 + EHES + Clz —_;»2;5@25 + EHEO

mau den
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CHUYEN PE 13 LY THUYET SAT VA MOT SO KIM LOAI QUAN TRONG
2. Vang: Au(196.97)
-Vang la nguyén td kim loai chuyen tiép, & 6 79, nhom 1B, chu ki 6 cla bang tuan hoan
- Trong cac hop chat vang cd 50 ox hoa phé b|en l& +3, ngoai ra con cd s ox hoa +1
_Vang co tinh kher rat yéu, vang khong bi oxi hoa trong l{hong khi di & nhiét dd nao va
khdng bi hoa tan trong axit, ké ca HNDE.

- Wéng bi hoa tan trong nuéc cudng toan (hon hop 1 thé tich HNO, v& 3 thé tich

HCI d&c)
A+ H[\JD3 + 3HCI —_>~ﬁhuf$|3 + MNOT+ ZHED

- Vang tan trong dung dich xianua kim loai kiém do tao ion phic [ﬁu(CN)E]'_

3. Niken: Ni(58.71)
- Niken la nguyén t& kim loai chuyén tiép, & & 56 28, nhom VIIB, chu ki 4 clia béang
tuan hoan. ) : e :
- Trong cac hgp chat, Ni cd g6 ox hoa phd bién la +2, ngoai ra con co sd oxi hda +3.
- Niken cd tinh khir yéu han sat, niken khang tac dung vai khang khi, nwedc va mot 50
dung dich axit 14 do trén bé mat cd mét [&p mang oxit bao vé.

4. Kém: Zn(65.38)
- Kém la nguyén td kim loai chuyén tiép, & 6 56 30, nhém 1B, chu ki 4 cla béang
tuan hoan. ) f
- Trong cac hop chat, kém cd sd oxl hoa +2
-Keém la kim loai hoat 3dng, ¢od tinh khir manh. Tuy nhién kém khdng bi oxi hda trong
khdng khi, trong nudc la do cd mang oxit hodc cacbonat bazo bao vé.

5. Thiéc: Sn(118.69)
- Thiéc & kim loai, nhém WA, & & 56 50,chu ki 5 cla bang tuan hoan.
Thigc co hai dang thu hinh lathiéc trang va thiec xam.
- Trong cac hep chéat, thiec co 50 oxi hda +2 va +4.
- Thigc |& kim loai co tinh khir yvéu hon kém va niken. Trong khédng khi & nhiét thudng
thigc khdng bi oxi hoa.

6. Chi: Pb(207.20)
- Chi la kim loai thudc nhém VA, & 6 56 82, chu ki 6 clia bang tuan hoan.
- Trong céc hop chét, chicd s6 oxi hda +2 va +4. Hop chét co 56 oxi hoa +2 phd bién
hian wa ben hon.
- Chi ¢6 tinh khir y&u. Trong khéng khi, chi duac bao phll bang mang oxit bao vé.

B. MOT SO DANG BAI TAP VE CAC KIM LOAI SAT - DPONG - CROM
Dang 1: ‘ __
Viét phuong trinh phan umg va hoan thanh so d6 chuyén hoa
Mo ta va giai thich hién tugng.
Dang 2:
Piéu ché - Tach Tinh ché cac kim loai sat, dong. crom va hop chét.
Dang 3: Xac dinh nguyén t6 kim loai Fe
Tim cdéng thirc phan tr oxit sat Fexoy
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CHUYEN })1?:_ 13 LY THUYET SAT VA MOQT SO KIM LOAI QUAN TRONG
l. PHUONG PHAP GiAl VA LU'U Y QUAN TRONG

1. Dé xac dinh nguyén té kim loai s&t phwong phap gidi teong tw phieong phap tim
nguyén to kim loai khi bigt dang cong thire tong quat cla hgp chat chira kim loai dé { xem
dang 2, Phan 1 —bai curang kim loai).

2.Dé xac dinh céng thirc clia mét oxit sat (thureng gép 1a Fe, O
nguyén tr 3 y

) €O thé chi can tim i 16 sd

Ta o

716 tim duoc 14 3 4

Y 4 2
CTPT oxit Fe, Oy la | Fel | FesOy | Feals

N

3. Mét 56 phan trng cla Fe}{@}r witl cac axit thdng dung thuding gap trong bai toéan:

Fex% + 2yHCI — (3x = 2ylFeCl, + {2y — 2 FeCl; + yH,0 (1)

(thay Fe}{DElr + 2yHC| — FeCIEYh{ + yHEDj

0
2Fe O +(6x-2yH S0 dac %}{Fe (SO +{3- 250 T +(Bx- 29 )H.0
oy 24 2 4'3 2 2

FeHOF + (6% — 2~_ﬂ.f]|H|\JO3 — }{Fe(NOSjS + (3% — ZyjNOE P+ (33— g.f]leO
Luu y: ? ‘
Y FezD3 phan ng véi H2804 dac néng hay HNIC‘J3 khdng giai phong khi, nén néu dé bai
cho Feny tac dung wii HESCJ4 dac nong hay HND3 co gidi phong khi, thi chac chan
Fe,0, khtng thé 14 Fe, 0, ma chi cé thé I1a FeO hay Fe,O,.

Dang 4: Tinh khoi lwgng, nong dg dung dich. Xac dinh thanh phan hén
hop cua crom, sat, dong va hop chat cua chung.

I. Phuong phap giai va luu y quan trong

1. St & kim loai c6 tinh khir trung binh, c6 thé tac dung vi nhidu phi kim, axit va mét s6

dung dich mudi. Trong cac phan rng hda hoc, tiy thudc vao ban chat cla chat phan ng,

didu kién phan trng ma sét c6 thé bi o hoa dén Fe™ hodc Fe®
Viidu Fe tac dung vai Cla cho mudi FeCly, nhung khi tac dung wéi dung dich HCI lai

cho mudi FeCl,. Sat bi thu déng trong axit HNO, dc ngudi va HaS0, dac ngudi

2. Hop chét sat (11} co khé nang thé hién tinh oxi hoa vé tinh khir, nhung dac treng  cla
hop chat sat (1) 14 tinh khir manh. Chang han: & ngay nhiét dd thudng Fe{OH), (két tla

trang hai xanh) d& ngoai khéng khi chuyén ngay thanh Fe(OH); (két tha nau dd)
4Fe{OH); + O, + 2H,0—=4Fe(OH); L
Lis
Mung néng Fe(OH)s cd mat khéng khi sé thu dugc FeaOy
4Fe(OH), + O, L}EFeEC‘J3 +4H,0
(MNéu nung trong méi trudng khéng ¢é Oy 58 thu ducc Fed)
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CHUYEN PE 13 LY THUYET SAT VA MOT SO KIM LOAI QUAN TRONG

3. Hop chét sat {IIl) chi c6 tinh oxi hda, dé bi khir thanh Fe** hay Fe
4. Khi tinh todn dua vao phuang trinh phan tng phai leu v d&n dok kién bai cho wé dd tinh
khiét clia hoa chat ban dau, hiéu suat phan ong, ..
5. Khi xac dinh thanh phan hén hop thudng qua cac buéc
- Wiét cac phuong trinh phéan drng x@y ra.
- Bt an s6 ( thudng 1a s6 mol cac chat thanh phan).
- Lap hé phuong trinh dai s6 dé giai.
6. CO va H, chi khir duwroc oxit cla cac kim loai ding sau Al trong déy dién hoa & nhiét dé

cao.
7. Théing thuding wéi axit HNOs va HyS0,4 ndng dd Gy 26M (hay C%=75%) thi duac coi

& dam dac. f f
8. Tinh chat cla hop chat vdi 56 oxi hoa twong tng cla crom:

+2
a.Cr: (CrO,Cr(OH),}: cé tinh baze, trong phan rng oxi héa - khir, Cr** dong vai tro
chét khit.

+3 -
b.Cr {Cr,0,,Cr{OH),1:c6 tinh Iwéng tinh trong phan tng od hoa - khir, Cr* co thé
ddng ca vai trd chat khlr hay chéat oxi hoa.

+i
¢.Cr (CrO, HCrO, H,Cr,O-):cd tinh axit, trong phén Ung oxi hoa - khiy, CrOi™,
Cr,0% dong vai trd chéat oxi hda manh.

9. Quang ddng quan trong; malachit CuCO Cu{OHY,, cancopirit (pirit ddng) CuFesS, |

cuprit Cu,O . Luyén déng:

2CuFeS, + 50, + 2510, L}ECU +2FeSio, +450,
o CuQ cé tinh khir, dé& bi CO, C, Hy khi & nhiét cao:
0
3CUO+2NH, ——5N, +3Cu+3H.0
o CU{OH) hdatan trong dung dich MH5 tao phirc xanh lam.

CUu{OH})z + 4MH; = [CufMNH;z), ] (OH);
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