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TONG HOP KIEN THUC VE CROM VA HOP CHAT

A. CROM (Cr)

I. Vi tri trong bang tuan hoan va cau hinh electron

Vi tri: O s6 24, chu ki 4, nhém VIB.

Cau hinh electron:[Ar]3d>4sl. Day |3 cau hinh dac biét, cé 1 electron &
phan I6p 4s va 5 electron ¢ phan I6p 3d (ban bao hoa), gitp cau hinh bén

virng hon so véi cdu hinh [Ar]3d%4s2.

S0 oxi héa: Crom c6 nhiéu s6 oxi hda, phé bién nhat la +2, +3, +6. Ngoai ra
con cé cac soO oxi héa it gap hon nhu +1, +4, +5.

Tinh chat vat ly

La kim loai mau trang bac, cé anh kim.

Cung nhat trong tat ca cac kim loai (c6 thé rach dugc thuy tinh).

Khéi luong riéng 16n (d = 7,2 g/cm3), la kim loai nang.

Nhiét d néng chay rat cao (1890°C).

Bén véi nudc va khéng khi do cé 16p mang oxit mong, bén chac bao vé.

IIl. Tinh chat héa hoc

Crom la kim loai ¢6 tinh kh&t manh han sat nhung yéu hon kém. Trong cac phan

ing héa hoc, crom tao ra cac hgp chat véi sé oxi hda tir +1 dén +6 (phd bién la

+2, +3, +6).
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1. Tac dung véi phi kim
O nhiét d6 cao, crom tac dung véi nhiéu phi kim.

e Vi du 1 (véi Oxi): Dot crom trong oxi tao ra crom(lll) oxit.

o
4Cr + 302 - (t%) 2Cr203

e Vi du 2 (vaéi Clo): Crom tac dung vai clo tao ra crom(lll) clorua.

2Cr + 3CI2 - (t°) 2CrCI3
2. Tac dung v@i nudc

Crom khoéng tac dung véi nudc 6 diéu kién thuong do cé I6p mang oxit Cr203

rat bén bao vé.
3. Tac dung vaéi axit

e V@i dung dich axit HCI, H2504 loang: Crom phan (ng tao ra mudi
Crom(ll) va giai phéng khi hidro.
Cr + 2HCI - CrCI2 + H2T

Cr + H2504 (loang) - CrSO4 + HZT

e V6i dung dich axit HNO, va H,SO, dac, néng: Crom bj oxi h6a dén sob
oxi hda +3, tao mudi Crom(lll).

Cr + 6HNO, (d3c, néng) - Cr(NO,), + 3NO, 1 + 3H,0

3)3
2Cr + 6H2504 (dac, nong) - Cr2(504)3 + 3502T + 6H20

e Luu y: Crom bi thu dong héa (khéng phan (ng) trong dung dich HNO3 dac,

ngudi hoac HZSO4 dac, ngudi, tuong tu nhu Al va Fe.

B. HOP CHAT CUA CROM

Crom tao ra ba loai hgp chat chinh tuong ing véi cac so oxi héa +2, +3, +6.
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I. Hop chat Crom(ll) - Tinh chat dac trung: TINH KHU MANH

1. Crom(Il) oxit (CrO)
e Cong thuc:CrO
e Tinh chat: La chat ran, mau den, cé tinh chat ciia mét oxit bazo.

e Vi du 1 (Tac dung véi axit): Dé dang tac dung véi cac axit nhu HCI, H,SO,
loang.

CrO + 2HCI - CrCI2 + H20

e Vi du 2 (Tinh khtr): Trong khdng khi, CrO dé bj oxi héa thanh Cr203.

4CrO + 02 - (t°) 2Cr203
2. Crom(ll) hidroxit (Cr(OH)Z)
e Cong thL'rc:Cr(OH)2
e Tinh chat: La chat ran, mau vang, cé tinh chat cia mét bazo.

e Vidu 1 (Tac dung véi axit):

Cr(OH)2 + HZSO4 - CrSO4 + 2H20

e Vi du 2 (Tinh kh&): Trong khong khi, Cr(OH)2 dé bj oxi hda thanh Cr(OH)3
(mau luc xam).

4Cr(0H)2 + 02 + 2H20 - 4Cr(OH)3
3. Muéi Crom(ll) (ion Cr2%t)

e Tinh chat: Dung dich mudi crom(ll) c6 mau xanh lam. lon Cr2* c6 tinh khir

rat manh.
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e Vi du 1: D& bj oxi héa thanh ion Cr3* bai oxi khdng khi.

4CrC|2 + 02 + 4HCI - 4CrC|3 + 2H20

e Vi du 2: C6 thé khir dugc nhiéu ion kim loai khéc.
2Ccr2* + 2H* - 2cr3t + H, T (phan tng véi ion H+ cla nudc)

Il. Hop chat Crom(lll) - Tinh chat dac trung: LUONG TiNH

1. Crom(lll) oxit (Cr203)

e Cong thuc:Cr203

e Tinh chat: La chat ran, mau luc thdm, khéng tan trong nudc. La mét oxit
ludng tinh, tan dugc trong dung dich axit va kiém dac.

e Vidu 1 (Tac dung véi axit):

Cr,0; + 6HCI - 2CrCl; + 3H,0
e Vi du 2 (Tac dung véi kiém dac):
Cr203 + 2NaOH (dac, nong) - 2NaCr02 + H20 (natri cromit)
2. Crom(lll) hidroxit (Cr(OH)3)
e COng thl]’c:Cr(OH)3
e Tinh chat: La chat ran, dang keo, mau luc xdm, khong tan trong nudc. La
mot hidroxit luéng tinh, tan trong cd dung dich axit va dung dich kiém.
e Vidu 1 (Tac dung véi axit):
Cr(OH)3 + 3HN03 - Cr(NO3)3 + 3H20
e Vi du 2 (Tac dung véi kiém):

Cr(OH)3 + NaOH - Na[Cr(OH)4] (natri tetrahidroxocromat)
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3. Muéi Crom(lll) (ion Cr3t)

e Tinh chat: Dung dich mudi crom(lll) thudng c6 mau xanh tim. lon cr3t viua
c6 tinh oxi héa (trong moéi truong axit), vua co tinh khir (trong méi truong
kiém).

e Vi du 1 (Tinh oxi héa): lon Cr3% bj khir thanh Cr2* béi kim loai manh hon
nhu Zn.

2CrCI3 + Zn - 2CrCI2 + ZnCI2

e Vi du 2 (Tinh khtr): lon Cr3* bj oxi héa thanh Cr*® (trong Cr042') bdi chat
oxi héa manh trong moi truong kiém.

2CrCI3 + 3Br2 + 16NaOH - 2Na2Cr04 + 6NaBr + 6NacCl + 8H20

I1l. Hop chat Crom(VI) - Tinh chat dic trung: TINH OXI HOA RAT MANH

1. Crom(VI) oxit (Cr03)
e COng tht’rc:CrO3

e Tinh chat: La chat ran, két tinh, mau dé tham. La mot oxit axit, cé tinh oxi

hda rat manh.

e Vidu 1 (Tac dung v@i nudc): Tao ra hai axit tuong Ung.
Cr03 + H20 - H2Cr04 (axit cromic)

2Cr03 + HZO - H,Cr,0, (axit dicromic)

2 27
e Vi du 2 (Tinh oxi héa manh): B6c chay khi ti€p xuc véi cac chat h(tu co
nhu etanol, hoac cac chat vo co nhu' S, P.

2Cr03 + 2NH3 - Cr203 + N2 + 3H20
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2. Mudi Cromat va DPicromat
Day la hai dang mubi quan trong ctiia Crom(VI).
e Muodi cromat (chira ion Cr042') cd mau vang.

e Muoi dicromat (ch(ra ion Cr2072') cd mau da cam.
a. Su chuyén héa giita cromat va dicromat
Trong dung dich, gi(ra ion cromat va dicromat cé mét can bang déng:
2Cr0, %" (vang) + 2H* = Cr,0.% (da cam) + H,0
e Khi thém axit (tdng H), cAn bang chuyén dich sang phai, dung dich chuyén
tU mau vang sang mau da cam.
e Khi thém bazo (OH™ [am gidm H™), cAn bang chuyén dich sang trai, dung dich
chuyén tir mau da cam sang mau vang.
b. Tinh oxi héa manh
Cac muodi nay cé tinh oxi héa rat manh, dac biét trong mdi trudong axit, ching
dé dang bi khr vé muéi Cr3+.
o Vi du 1 (Oxi héa Fe?™):
K,Cr,0, + 6FesO, + 7H,SO, - Cr,(SO,); + 3Fe,(SO,); + K,SO, +
7H20
(Mau da cam cua Cr2072' chuyén thanh mau xanh cta cr3¥)

e Vi du 2 (Oxi hoa ion CI’):

K2Cr207 + 14HCI (dac) -» 2KCI + 2CrCI3 + 3C|2T + 7H20
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e Vi du 3 (Oxi hda etanol):
K,Cr,0, + 3C,H_OH + 4H,SO, -» 3CH;CHO + Cr2(504)3 + K,SO, +

7H20

BANG TOM TAT TiNH CHAT CAC HOP CHAT CUA CROM

Tinh chat Mau sac ion/hop

Hidroxit .
dac trung chat

CrO (Oxit Dung dich muéi Cr
+2 Cr(OH)2 (Bazo) Tinh khu
bazo) 2+, xanh lam
Cr,04 Cr(OH)5 (Ludng Dung dich muéi Cr
+3 Ludng tinh
(Ludng tinh) tinh) 3+ xanh tim

. ; - 2-. o »
e CrO3 (Oxit H2Cr04, H2Cr2 Tinh oxi hoa CrO4 : vang, Cr20

axit) O7 (Axit) manh 72': da cam
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