TAI LIEU 9

Chuong XXIL. SAT VA MOT SO KIM LOAI QUAN TRONG
Muc tiéu
Sau khi nghién ciru xong chwong nay, hoc sinh c6 thé:

- Trinh bay dwoc vi tri cua sat va mét s6 kim logi quan trong khdc (crom, déng, niken,
kém, chi, thiec) trong bang tudn hoan.

- Gidi thich dwoc tinh chat vat li, tinh chdt héa hoc, cdc ung dung va diéu ché cua sat va
cdac hop chat quan trong cua sat.

- Viét dwoc cdc phiwong trinh héa hoc va gidi cac badi tdp lién quan dén kim logi sdt va
cdac hop chat quan trong cua sat.

- Say mé tim hiéu cdc hop chat cua kim logi.

Bai 82 SAT VA HQP CHAT CUA SAT
1. Sit
1.1. Vi tri ciia sit trong bang tuin hoan, ciu hinh electron nguyén tir

Sit (Z = 26) la nguyén t6 d, thuoc nhom IIIB, chu ki 4, ¢6 cAu hinh electron la
[Ar]4s23d°. Ban kinh nguyén tir cta sat la 0,13 nm.

1.2. Tinh chat vat li

Sét nguyén chit 1a kimrloai cO mau tréng hoi xém, déo, dé rén, nQng chay g"r 1540°C. Sé:,t
la kim loai ning, c6 khoi luong riéng 7,9g/cm®. Sit dan nhiét va dan nhiét tot c6 tinh chat
nhiém tur.

1.3. Tinh chat hoa hoc

1.3.1. Tac dung voi phi kim

O nhiét d6 cao, sit khir manh mé nguyén tir phi kim thanh anion, sat bi oxi hoa thanh ion
Fe?* hodc ion Fe®*,

Fe + S— FeS
3Fe + 20, — Fe304 (hdon hop ctia FeO va Fe20s)
2Fe + 3Cl. —» 2FeCls
1.3.2. Tac dung vdi axit
HCI, H2SO4 lodng: Fe khir cac ion H* ctia nhitng dung dich axit nay thanh khi H»
Fe + H.SO4 — FeSO4 + H>
Fe + 2HCI| — FeCl2 + Hz

HNO3, H2SO4 dic: sit khong tac dung vai cac dung dich axit HNOs, H2SO4 dac va ngudi,
vi cac axit nay lam cho sat trd nén thy dong.
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HNOs, H2SO4 dic va noéng, HNOs lodng oxi hoa sit thanh Fe®* va Fe s& khtr N°* hoac S
trong c4c axit nay dén murc oxi hoa thap hon.

Fe + 6HNO3 4, — Fe(NO3)3 + 3H20 + 3NO2
Fe + 4HNOs3 joang — Fe(NO3)z + 2H.0 + NO
2Fe + 6H2S04 4 — Fe2(SO4)3 + 6H20 + 3SO2
1.3.3. Tdc dung véi muoi
Sét 6 thé khir duoc ion cua cac kim loai dig sau n6 trong day kim loai tu do.
Fe + CuSO4 — FeSO4 + Cu
2. Hop chit ciia sit
2.1. Hop chit sit (II)
Hop chat sat (1) gdom nhitng mudi, hidroxit, oxit cia Fe?*
2.1.1. Tinh chdt hda hec chung ciia hep chat sat (11)

Tinh chat héa hoc chung ctia hop chat sat (IT) 1a tinh khir. Hop chat sat (II) tac dung véi
chat oxi hoa s€ bi oxi hoa thanh hgp chat sat (III). Trong cac phan tng hoa hoc nay, ion
Fe?* ¢6 kha nidng cho 1 electron : Fe?" - e = Fe®*

4Fe(OH), + 2H,0 + 02 — 4Fe(OH)s

(tring xanh) (nau do)

FeO + 4HNOsqn — Fe(NO3)s + 2H20 + NO2
2.1.2. Diéu ché mét sé hop chit st (II)

Fe(OH). 1a chétv ran mau luc nhat, khong tan trong nude. Fe(OH)2 dugce diéu ché bang
phan ung trao doi ion gitra dung dich muoi sat (II) va dung dich kiém.

FeCl, + 2NaOH — Fe(OH); + 2NaCl

FeO lél,chét rin mau den, khong c6 trong tu nhién, c6 thé diéu ché bang cach phan huy
hop chat khong bén cua sat (IT) ¢ nhiét d§ cao, khong c6 khong khi.

Fe(OH), —%— FeO + H20

Mudi sat (IT) duoc diéu ché b'fmg cach cho Fe hodc FeO hodc Fe(OH) tac dung véi axit
HCI hoac H2SO..

FeO + H,SO4 — FeSO4 + H20O
Fe(OH)2 + 2HCI — FeCl, + 2H20

Mubi sat (IT) dugc diéu ché can dung ngay vi trong khong khi s& chuyén thanh mubi sat

(1.

2FeCly + Clo,— 2FeCls
2.2. Hop chit sit (I11)

Hop chat sat (II) gdm nhitng mudi, hidroxit, oxit cia ion Fe®*.
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2.2.1. Tinh chit héa hoc chung ciia hop chit sit (II1)

Tinh chét hoa hoc chung ctia hop chat sat (III) 1a tinh oxi héa. Hop chat sat (I1I) tac dung
voi chat khir, ching s€ bi khir thanh hop chat sat (II) hodc sat tu do. Trong cac phan Uing
hoa hoc, ion Fe** ¢ kha ning nhan 1 hoic 3 electron :

Fe** + le — Fe® hoic Fe** + 3e — Fe.
Fe;Oz3+ 3H2 — 2Fe +3H20
Fe2(SO4)z +Fe — 3FeSOs

2.2.2. Diéu ché mt sé hop chit sdt (I11)

Fg(O H)s 13 chét rin mau nau do, khong tan trong nudc, dugc diéu ché bang phan tmg trao
do6i ion gitra dung dich mudi sat (III) véi dung dich kiém.

FeCls + 3NaOH — Fe(OH)s | + 3NaCl

Fe203 1a chit rin mau nau do, dugce diéu ché béng cach phan huy Fe(OH)sz ¢ nhi¢t do
cao.

2Fe(OH); —"—5 Fe,03 + 3H20

Muéi sat (IIT) duoc diéu ché bang cach cho Fe hodc FeO tac dung véi HNOs, H2SO; dic
noéng, hoac Fe(OH): tac dung véi axit HCl hoac H2SOa.

Fe2O3 + 6HCI — 2FeClz + 3H.0
Fe(OH)3 + 3HNO3 — Fe(NO)s; + 3H.0
Mudi sat (III) c6 tinh oxi hoa, d& bi khtr thanh mudi sét (1I).
Fe + 2FeCl; — 3FeCl;
BAI TAP
1. Tir Fe hdy viét 3 phuong trinh hoa hoc diéu ché truc tiép ra FeSOa.

2. Cho mét 14 sit 1an luot vao cac dung’dich chtra mot trong céc chét sau: CuSO4; AICI3;
Pb(NOs)2; ZnCl2; KNOs; AgNOz. Viét phuong trinh héa hoc.

3. Viét phuong trinh hoa hoc theo so dod sau:
a) FeS — % Fe,03 —2— FeCls —25 Fe(OH)s —2— Fe;03 —2— Fe

b) Fe —2— FeCl, —2— Fe(OH), —&— Fe(OH); —“— Fey(S04)3 —&—
Fe(NO3z)s —2— Fe203
c) Fe —2—» FeS —2 Fe;,03 —&2— FeCl;—“— FeCl,

4. Bbt nong kim loai §ét trong binh dung khi oxi, dé ngudi va cho vao binh mot luong du
dung dich HCI. Viét phuong trinh hoa hoc cua cac phan ting c6 thé xay ra.

5. Khir m gam hon hop cac oxit CuO, FeO, Fe.03, Fes04 béng CO 6 nhiét 3o cao thu
dugc 40 gam chat ran X va 13,2 gam CO. Tim gia tri m.

6. Hoa tan 3,040 gam hon hop bot sat va dong trong dung dich HNOgs loang thu dugc
0,896 lit khi NO (duy nhat) (di€u kién ti€u chuén). Xac dinh thanh phan phan tram vé
khoi luong cia moi kim loai trong hon hop.



7. Cho 0,784 gam Fe tac dyng 100ml dung dich chira AgNOs 0,3M. Sau khi phan tng
hoan toan thu dung dich X chtra chat tan nao, nong d6 bao nhiéu?

an

Bai 83 CROM VA HQP CHAT CUA CROM
1. Crom
1.1. Vi tri cua crom trong bang tuin hoan, céu hinh electron nguyén tir
Crom la kim loai chuyén tiép, thuoc chu ki 4, nhom VIB, c¢6 cAu hinh electron 1a
1522522p®3s23p83d°4s?
1.2. Tinh chat vat li
Crom c6 mau tréng bac, rat cing, kho néng chay, 1a kim loai ning, d = 7,2 g/cm?,
1.3. Tinh chét héa hoc
1.3.1. Tac dung voi phi kim
4Cr + 302 —» 2Cr03
2Cr + 3Cl; —» 2CrCls
1.3.2. Tac dung vdi axit
Cr + 2HCI — CrCl, + H>
Cr + HSOs4 — CrSO4 + H>
Crom thu dong trong axit HoSOs va HNO3 dac, ngudi.
2. Hop chét cia crom
2.1. Hop chit crom (I1I)

2.1.1. Crom (I11) oxit

Cr,03 12 oxit ludng tinh, tan trong axit va kiém dic.
Cr,03 + 6HCI — 2CrClz + 3H20
Cr,03 + 2NaOH — 2NaCrO: + H.0

2.1.2. Crom (111) hidroxit

Cr(OH)s 14 hidroxit ludng tinh, vira tac dung duoc véi dung dich bazo kiém manh, dung
dich axit manh.

Cr(OH)z + NaOH — NaCrO; + H20

] Cr(OH); + 3HCI — CrCls + 3H20
2.2. Hop chat crom (VI)

2.2.1. Crom (VI) oxit
CrOs 1a chét oxi hoa rat manh
2CrOs + 2NHs3; —» Cr203 + N2 + 3H20

CrOs la mot oxit axit, tac dung véi H20 tao ra hon hop 2 axit.



CrOs + H20 — H2CrOg4: axit cromic
2CrO3 + H20 — H2Cr207: axit dicromic
2.2.2. Muéi crom (149

Mudi dicromat: K2Cr.07 12 mudi ¢6 mau da cam cua ion Cr207%. lon CrO42 va ion

Cr07% ¢6 sy chuyén hoa 1an nhau theo can bang.
Cr,07% + H:O S 2CrO4# + 2H*
(da cam) (vang)

BAI TAP

. Hoan thanh cac phan tng sau va cho biét vai trd ciia cac chat tham gia phan ng:

a) K2Cr207 + HaS + HaSO4 — Cra(S04)3 + KoSO4 + H2O + S

b) Ko.Cr.0O7 + HCl — CrCl3z + Cl2 + KCI + H.0

) K2Cr207 + FeSO4 + H2SO4 — Cra(S04)3 + KaSO4 + H20 + Fex(S0a4)3

. Viét phuong trinh hoa hoc theo so dd sau:

a) Cr —2— Cr03—“— Cr2(S04)3 —&— Cr(OH); —“— NaCrO-

b) Cr —2— CrCl,—2— CrCls—&— Cr(OH); —%—» NaCrO, —&— NaxCrO4
—& 5 Na,Cr,07 —2— Cr,03

. Tinh khéi lwong bot nhém can dung trong phong thi nghiém dé diéu ché dugc 78 gam
crom tur crom (I1I) oxit.

. Tinh khéi luong K2Cr207 can liy dé tac dung vira du véi 0,6 mol FeSO4 trong dung
dich H2SO4

. Mudn diéu ché dugc 6,72 lit khi clo (diéu kién tiéu chuan) thi khéi lvgng K>Cr207 can
dé tac dung voi dung dich HCI 1a bao nhiéu?

. Cho tir tir dung dich NaOH vao dung dich chira 9,02 gam hon hop mudi AI(NO3)s va
Cr(NOs)s cho dén khi thu duoc két taa 16n nhat. Tach két tua ra khoi dung dich, rira va
nung dén khi khéi luong khong doi thu duoc 2,54 gam chat ran. Tinh thanh phan phan
tram vé khoi lugng cia cdc mudi co trong hdn hop ban dau.

. Hoa tan 58,4 gam hdn hop mudi khan AICIz va CrClz vao nuéc, thém dung dich
NaOH dén du vao sau dé cho thém nudce clo, rdi lai thém dung dich BaClz dén du thu
dugc 50,6 gam két tiia. Tinh thanh phan phan trim vé khdi luong ctia cac chat trong
hdn hop ban dau.

. Cho céc chat sau day: Cu, H2SO4 loang, H2SO4 déc, CuO, Fez(SOq)s. Viét cac phuong
trinh hoa hoc di€u ché dung dich CuSOa..

. Cho mot 1a déng lan luot vao cac dung dicl} chira mdt trong cac chat sau: CuSOq;
FeCls; Hg(NO3)2; AuClsz; NaNOs; AgNO:s. Viét phuong trinh hoa hoc.

10. Nhén biét cac dung dich sau : HC1, HNO3, NaOH, AgNOs, NaNOs (chi dung 1 thudc
thir).



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Co cac glung dich: HCI, HNO3, NaOH, AgNO3s, NaNOs. Dung kim loai déng co thé
nhan biét dugc cac dung dich trén dugc hay khong?

Viét phuong trinh hoa hoc.

Viét phuong trinh hoa hoc theo so do:
a) Cu —2— CuS —2— Cu(NO3); —2— Cu(OH); —2— CuCl; —®— Cu
b) Cu0 —2— Cu —2— CuCl; —2— Cu(OH); —%— Cu(NO3), —&— CuS

Cho V lit khi hidro di qua bot CuO (du) dun néng, thu duoc 32 gam Cu. Néu cho V
lit hidro di qua bot FeO (du) dun ndng thi khéi luong Fe thu duge 1a bao nhiéu? (cac
thé tich khi déu dugc do & diéu kién tiéu chuén)
Cho 19,2 gam Cu tac dung hét véi dung dich HNOs, khi NO thu duoc dem hap thy
vao nude cung dong oxi dé chuyén hét thanh HNOs, thé tich khi oxi (diéu kién tiéu
chuan) da tham gia qua trinh trén 13 bao nhiéu?

Dot 12,8 gam dong trong khong khi, hoa tan chat ran thu dugc vao dung dich HNOs
0,5 M thoat ra 448 ml khi NO duy nhat (dktc). Tinh thé tich dung dich HNOs can
dung t61 thicu.

Cho mot 14 kém lan luot vao cac dung di(;h chtra mot trong cac chit sau: CuSOq;
AICl3; Pb(NO3)2; FeCl2; KNOs; AgNOs. Viét phuong trinh hoa hoc.

Lam thé nao dé lam sach mot loai thuy ngéan co lan tap chit 1a Zn, Sn, Pb. Viét
phuong trinh hoa hoc.

Cho hdn hop bot kim loai Zn va Al Trinh bay phuong phap hoa hoc tach riéng tirng
kim loai va viét phuong trinh hoa hoc cua cac phan Ung.

Ngam mot ban kém vao 0,2 lit dung dich AgNOs. Sau khi phan tmg }(ét thiic 1y ban
kém ra, say kho, thay khoi lugng ban kém tang 15,1 gam. Tinh ndéng d§ mol cua
dung dich AgNOsa.

Nhung kém vao dung dich chtra 14,64 gam CdClz khéi luong tdm kém tang 3,29
gam. Xdac dinh khoi lugng Cd tach ra khdi dung dich.

Hai mau kém c6 k,héi lu:c_)’ng bang nhau. Cho mot mau hoa tan trong dung dich HCI
tao ra 6,8 gam 1,nu6i. Cho mau con lai hoa tan hoan toan trong dung dich H.SOa4. Tinh
khoi lugng muoi thu duogc.

Hoa tan 100 gam hop kim Zn-Cu trong dung dich HCI du, khi sinh ra trong phan tng
da khu hoan toan mét lugng Fe203 1am giam 9,6 gam so voi ban dau. Tinh thanh
phan phan tram cua hop kim.

Hoa tan hét 3 gam hop kim cua dong va bac trong dung dich HNO3z loang thu duoc

7,34 gam hdn hgp mudi. Tinh thanh phan phan trim vé khéi lugng ciia cac kim loai
trong hon hop ban dau.

i



