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CROM VA HOP CHAT CUA CROM
1. Tom tat ly thuyét
1.1. Crom
a. Vi tri trong Bang tuan hoan, cau hinh electron nguyén tcr
- CAu hinh electron: 1s22s522pf3s23p®3d°4s! hay [Ar]3d®4st.
- O 24, nhém VIB, chu ki 4.
b. Tinh chéat vat Ii
- Crom | kim loai mau tréng bac, c6 khéi lwong riéng 1&n (d = 7,2g/cmd), t%c = 1890°C
- La kim loai cirng nhét, c6 thé rach dwoc thuy tinh.
c. Tinh chat hoéa hoc
Trong cac hop chéat crom cé sb oxi hoa tir +1 — +6 (hay gdp +2, +3 va +6).
- Tac dung v&i Phi kim:

2Cr +30, — 2Cr,0,
2Cr +3Cl, - 2CrCl,
2Cr +3S —Cr,S,

- Tac dung v&i nudc:

Cr bén v&i nwée va khdng khi do cd I&p mang oxit rat méng, bén bao vé = Ma crom |én sét

dé bao vé sat va dung Cr dé ché tao thép khéng gi.
- Tac dung vai Axit:

Cr+2HCI - CrCl, + H,
Cr+H,SO, »CrSO, +H,

- Cha y: Cr khéng tac dung v&i dung dich HNO3 hoac H2SO4 dac, ngubi.
1.2. Hop chét cha Crom

a. Hop chat Crom (Il

- Crom (lll) oxit — Cr,03

+ Tinh ch4t vat ly: Cr20z 1a chat rén, mau luc thdm, khéng tan trong nuwéc.
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+ Tinh ch4t héa hoc: Cr20s |4 oxit lwéng tinh:

Cr203+ 2NaOH (dac) — 2NaCrO2 + H20

Cr203 + 6HCI — 2CrCls + 3H>

- Crom (lll) hidroxit — Cr(OH)3

+ Tinh chét vat ly: Cr(OH)s |a chét rdn, mau luc xam, khéng tan trong nwéc
+ Tinh chat héa hoc:

- Cr(OH)3 la mét hidroxit lwéng tinh:

Cr(OH)s + NaOH — NaCrO; + 2H,0

Cr(OH)z+ 3HCI — CrCl3z + 3H20

- Tinh khtr va tinh oxi hoa:

2CrCl3 + Zn — 2CrCl2 + ZnCl2

2NaCrO: + 3Br2+ 8NaOH — 2Na2CrO4 + 6NaBr + 4H.0
b. Hop chat Crom (VI)

- Crom (VI) oxit = CrO3

+ Tinh chét vat Ii: CrOz 1a chat ran mau dd tham.

+ Tinh chét héa hoc: La mot oxit axit:

CrOz + H20 — H2CrOg4 (axit cromic)

2CrO3 + H2O — H2Cr207 (axit dicromic)

Cé tinh oxi hoa manh: Mét sb chéat hivu co va vd co (S, P, C, C2HsOH) bdc chay khi tiép

xuc voi CrOs.

- Mudi crom (VI):

+ Tinh ch4t vat ly: La nhitng hop chat bén.

Na,CrO4 va Ko.CrO4 c6 mau vang (mau cla ion CrO?%)

Na>Cr.07 va K2Cr,0O7 c6 mau da cam (mau cta ion Cr,07%)

+ Tinh chéat héa hoc: Cac mudi cromat va dicromat cé tinh oxi hod manh:

K,Cr,0, +6FeSO, + 7H,S0, — 3Fe(S0,), +Cr,(S0,), + K,S0, + 7H,0
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Trong dung dich cta ion CrO42- ludn c6 ca ion Cr2072-& trang thai can bang véi nhau:
Cr,0” +H,0 < 2CrO; +2H"

2. Bai tap minh hoa

2.1. Dang 1: Phwong trinh phan rng

Bai 1: Cho so db phan tng:

Cr(+Cl,) — X (+KOH,+Cl,) > Y

Biét Y 1a hop chét clia crom. Hai chat X va Y 1an lwot 14

Hwéng dan giai

Cr+Cl, —» CrCl,(X)
CrCl, +Zn — CrCl, + ZnCl,
CrCl, + KOH +Cl, - K,CrO,(Y) +KCI +H,O

Bai 2: Cho so db chuyén héa sau:

K,Cr,0, (+FeSO, + H,50,) — X (+NaOH) — Y (+Br, + NaOH) — Z

Biét X, Y va Z 1a cac hop chat ciia crom. Hai chat Y va Z 1an lwot 1a
Hwéng dan gidi

- Cac phan &rng xay ra la:

FeS04 + KoCra07 + HaSO4 . Fea(S0a)s + K2S04 + Cra(SO4)s (X) + Ha0
Cr2(S04)3 + NaOH du— NaCrO2 (Y) + NaxSO4 + H20

NaCrOz + Bro+ NaOH — NazCrO4 (Z) + NaBr + H20

2.2. Dang 2: Xac dinh lwong chat sau phan rng

Bai 1: Cho m gam b6t crom phan (rng hoan toan v&i dung dich HCI (dw) thu dwoc V lit khi
H> (dktc). Mat khac cling m gam bét crom trén phan (rng hoan toan véi khi O2 (dw) thu

duwoc 15,2 gam oxit duy nhat. Gia tri cta V 1a

Hwéng dan giai
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4Cr +30, - 2Cr, 0,

0,2 <01
Cr+2HCI - CrCl, + H,
0,2 0,2
V,, =4,48(1)

Bai 2: Hoa tan hoan toan 11,15 gam hén hop X gdm crom va thiéc vao dung dich HCI dw
thu dwoc 3,36 lit Hz (dktc). S6 mol Oz can dung dé dbt chay hoan toan 11,15 gam X |a:

Hwéng dan giai

X gdbm x mol Cr va y mol Sn
Phan &ng v&i HCI:
Cr + HCl — CrCl2 + Hz
Sn + HCl — SnClz + H2
x+y=n, =0,15mol
H
52x+119y =11,15¢
= x=0,1 mol; y = 0,05 mol
Khi phan (rng v&i oxi:
3
2Cr +EOZ — Cr,0,

Sn+0, - SnO,
—n0, =0,75.0,1+0,05=0,125mol

2.3. Dang 3: Hiéu suéat caa phan (rng

Thwe hién phan ¢ng nhiét nhdm hdn hop X gdm Al va Cr20s, thu dwoc hén hop Y. Chia

hén hop Y thanh hai phan bang nhau.
+ Phan 1 phan &ng vira dd 2,5 lit dung dich H2SO4 0,5M, ndng (khéng c6 khéng khi).

+ Phan 2 phan &ng vira da 3,2 lit dung dich HNO3 1M, thu dwoc 11,2 lit khi NO (do & dktc,

san pham khir duy nhéat).
Hiéu suéat cla phan (rng nhiét nhém la:

Hwéng dan giai
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Ny so, = 2,5.0,5=1,25mol
Nino, = 3:2.1=3,2 mol

nNO = 0,5mol
nNos, =3,2-0,5=2,7mol
”sog- =1,25mol

Ta théy cO sw chénh léch dién tich NOsz~ va SO42-, chinh la do Cr sinh ra
=>nc=1,7-1,25.2=0,2 mol

Cr + 4HNO3 — Cr(NO3)3 + NO + 2H20

0,2 0,8 0,2 0,2

Al + 4HNO3 — AI(NOs3)z + NO + 2H>0

03 1,2 0,3

2Al + Cr203 — Al203 + 2Cr

0,2 0,1 0,1 0,2

= N0, = 0,1

Al203 + 6HNO3 — 2AI(NO3)3 + 3H20
0,1 0,6
Cr203 + 6HNO3z — 2Cr(NO3)3 + 3H20

0,1 — 32-08-12-0,6

= Z Neropd = 0,2

znAlbd =0,5

= Hiéu suat tinh theo Cr»03

> H%=—"="=50%

0,1
0,

N

4. Két luan
Sau bai hoc can nédm:

e Vi tri cia Crom trong Bang hé théng tuan hoan cac nguyén td hda hoc

e CAu tao nguyeén tl, tinh chat vat li - hda hoc va phuwong phap diéu ché.
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e Tinh chét va (rng dung ctia mét s6 hop chat quan trong ctia Crom nhw oxit va mudi
Crom (lIT), Crom (VI).
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