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CROM VA HOP CHAT CUA CROM

CROM
I. VI TRi VA CAU TAO
Crom I3 kim loai chuyén tiép, thuéc nhém VIB, chu ki 4, sé hiéu nguyén tir la 24.
Sy phan bé electron vao cac mic ning lugng: 1s225°2p°3s23p®4s'3d®
C4u hinh electron nguyén tir: 1522s°2p°3s23p®3d°4s™ hay [Ar] 3d°4s*
Biéu dién c4u hinh electron qua & lwong ti:

[

KK

[ OO LA
1]

Crom cé sé oxi héa +1 dén +6. Phé bién hon ca la cac s6 oxi hoa +2, +3 va +6.
D6 am dién: 1,61
Ban kinh nguyén t&r Cr 0,23 nm (1 nm = 1x10™° m = 1102 pm)
Ban kinh ion Cr?* 13 0,084 nm va Cr** 12 0,069 nm.
I. TINH CHAT VAT Li

Crom cé mau trdng anh bac, rét cing (cing nhat trong s6 cac kim loai), khé néng chay (1890°C).
Crom I3 kim loai nang, cé khéi lugng riéng 7,2 g/cm®.
I11. TINH CHAT HOA HQC
1. Tac dung vai phi kim
O nhiét d6 cao, crom tac dung dwoc vai nhiéu phi kim
4Cr+30,—252Cr,0,
2Cr+3Cl, —»2CrCl,

2. Tac dung véi nuéc.
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Crom c6 thé dién cyc chuan nhé (EOCMCr =-0,74V ) am hon so véi thé dién cuc hidro &
pH=7 (E"HZO,Hz =-0,74V). Tuy nhién, trong thyc té crom khong phan &ng véi nuéc.
3. Tac dung véi axit
Khi tac dung véi dung dich HCI, H,SO4 loang tao ra mudi Cr(ll).
Cr+2HCI——CrCl, + H,
Cr+H,S0,——CrSO, +H,
Cr khoéng phan &ng véi HNO3 va H,SO,4 dac nguéi.
IV. UNG DUNG
Thép chra 2,8-3,8% crom cé dé cirng cao, bén, cé kha nang chéng gi.
Thép chira 18% crom la thép khong gi (thép inox).
Thép chira 25-30% crom siéu cing du & nhiét do cao.
Crom dung d& ma thép. Thép ma crom bao vé kim loai khdi bi &n moén va tao vé dep cho d6 vat.
V. SAN XUAT
Phuwong phap nhiét nhom: Cr,O3; duoc tach ra tir quang cromit FeO.Cr,0s.
4 FeCry04 + 8 Na;CO3 + 7 Oz > 8 NaCrO4 + 2 Fe,03 + 8 CO;
2 Na,CrOy4 + H,SO,4 - NayCr,07 + Na,SO,4 + H,0
Na,Cr,0;7 + 2 C - Cr,03 + Na,CO3 + CO
Cr,0, +2Al—"—2Cr +Al,0,
MOT S6 HQP CHAT CUA CROM
I. HOP CHAT CROM (I1)
1.CrO
CrO la mot oxit bazo.
CrO+2HCI——CrCl, +H,0
CrO+H,S0,——CrSO, +H,0
CrO cé tinh kht, trong khéng khi CrO dé bj oxi héa thanh Cr,0s.
2. Cr(OH);
Cr(OH); la chat ran, mau vang.
Cr(OH); ¢ tinh khtr, trong khong khi oxi héa thanh Cr(OH);
4Cr(OH), + O, + 2H,0—4Cr(OH),
Cr(OH); Ia mét bazo.
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Cr(OH), + 2HCI——CrCl, + 2H,0
3. Muéi crom (1)
Mudi crom (I1) cé tinh khir manh.
2CrCl, + Cl,—>2CrCl,
I11. HOP CHAT CROM (111)
1. Cr,03
Cr,03 la oxit lwgng tinh, tan trong axit va kiém dac.
Cr,0, + 6HCl—— 2CrCl, +3H,0
Cr,0, +2NaOH——>2NaCrO, + H,0
Cr,0, +2NaOH +3H,0——2Na[Cr(OH), ]
Cr,03 dwoc dung tao mau lyc cho d6 si, d6 thay tinh.
2. Cr(OH),
Cr(OH)s la hiroxit lwéng tinh, tan duoc trong dung dich axit va dung dich kiém.
Cr(OH), +3HCI——CrCl, +3H,0
Cr(OH), + NaOH—— Na[Cr(OH),]
Cr(OH), + NaOH—— NaCrO, + 2H,0
3. Muéi crom (I11)

Mudi crom (I11) cé tinh khir va tinh oxi héa.

Trong méi trwong axit, mudi crom (111) ¢é tinh oxi héa bi Zn khdr thanh muéi crom (I1)

2CrCl, + Zn——2CrCl, + ZnCl,
Cr,(S0,); + Zn——2CrSO, + ZnSO,

Trong méi trweong kiém, muéi crom (I11) ¢é tinh khir va bi chat oxi héa manh oxi hoéa thanh

muéi crom (V1).
2CrBr, +3Br, +16KOH — 2K,CrO, +12KBr +8H,0
2CrCl, +3Br, +16KOH — 2K,CrO, + 6KBr +6KCl +8H,0
Cr,(SO,), +3Br, +16KOH — 2K,CrO, + 6KBr +3K,SO, +8H,0

2Cr(NO,), +3Br, +16KOH — 2K,CrO, + 6KBr +6KNO, +8H,0 Phwong trinh ion:

2Cr* +3Br, +160H” ——2CrO’” +6Br~ +8H,0

Pheén crom-kali K,S04.Cry(S04)3.24H,0 ¢6 mau xanh tinh, dwoc dung dé thudc da, lam

chat cam mau trong nganh nhuém vai.
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I11. HOP CHAT CROM (VI)

1. CrOs

CrO; la chat oxi hoa rat manh. Mot sé chat vo co va hivu co nhu S, P, C, NH3, CoHsOH ...
béc chay khi tiép xuc véi CrOs, CrOs bi khir thanh Cr,0s.

ACrO, +35——>3S0, + 2Cr,0,

10CrO, + 6P—3P,0, +5Cr,0,

ACrO, +3C——»3CO0, +2Cr,0,

C,H.OH +4Cr0,—2CO0, +3H,0+ 2Cr,0,
2Cr0, + 2NH,——>Cr,0, + N, +3H,0

CrOz I3 oxit axit, khi tac dung véi nuéc tao thanh hén hgp axit cromic H,CrOy4 va axit
dicromic H,Cr,07. Hai axit nay khéng thé tach ra & dang ty do, chi tén tai trong dung dich.
Né&u tach ra khoi dung dich, chang bi phan hay thanh CrOs.

2. Muéi cromat va dicromat

2— 2—
lon cromat Cro; €6 mau vang. lon d‘icromatCr207 c6 mau da cam.
Trong maéi truwdng axit, cromat chuyén héa thanh dicromat.
2K,CrO, +H,S0, — K,Cr,0, +K,SO, +H,0
Trong méi trweng kiém dicromat chuyén héa thanh cromat.

K,Cr,0, + 2KOH—>2K,CrO, + H,0
Téng quat: 2070 +2H' &=Cr,07 +H,0
Muéi cromat va dicromat cé tinh oxi héa manh, chang bi khir thanh muai Cr(l11).
K,Cr,O, +6FeSO, +7H,SO, — Cr,(SO,), +3Fe,(SO,), +K,SO, + 7H,0
K,Cr,0, +6KI+7H,S0, — Cr,(SO,), +4K,SO, +3I,+7H,0
K,Cr,O, +14HCIl — 2KCI +3CrCl, +3Cl, + 7TH,0
K,Cr,0, +3H,5+4H,S0, — Cr,(S0,), + K,SO, + 7TH,0+3S
(NH4)2Cr,07 bi nhiét phan theo phan &ng:
(NH,),Cr,0, —“»N, +Cr,0, +4H,0

BAI TAP VAN DUNG

Cau 1: Nguyén tlr cia nguyén t& X ¢ téng sé hat cac loai 13 60, s6 hat mang dién trong hat nhan bang sé hat
khéng mang dién. Nguyén tir cdia nguyén té Y ¢o 11 electron p. Nguyén tir nguyén té Z cé 4 1ép electron va 6
electron doc than. Chat nao khéng ton tai:

A. XY, B. XY3 C. ZY, D. ZY5
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Cau 2: lon X' ¢6 phan lép electron I&p ngoai cung la 3d°. X c6 s6 electron doc than la:

A.6 B.1 C.4 D.5
Cau 3: Trong s6 5 kim loai: Cu, Fe, Al, Ag, Cr. Nhan dinh nao sau day KHONG dung?
A. Kim loai ¢6 tinh khir manh nhat Ia D. Kim loai ¢6 d6 cirng cao nhat I3 Cr.
Al

B. Kim loai dan dién tét nhat 1a Cu
C. Kim loai khéng phan &ng véi oxi la Ag.
Cau 4: Cac hop chat trong day chat nao duwdi day déu co tinh ludng tinh?
A. Cr(OH),, Fe(OH),, Mg(OH),. C. Cr(OH),, Zn(OH),, Pb(OH),.
B. Cr(OH),, Zn(OH),, Mg(OH),. D. Cr(OH),, Pb(OH),, Mg(OH),.
Cau 5: Khi cho dung dich H,SO, loang vao céc X dung dung dich K,CrO, thi mau cta dung dich trong coc
X s& doi tir mau
A. Xanh sang mau héng. C. Mau da cam sang mau vang.
B. Mau da cam sang mau héng. D. Mau vang sang mau da cam.
Cau 6: Phat biéu khéng dung la:
A. Hop chat Cr(ll) cé tinh khir d3c trueng con hop chat Cr(V1) ¢é tinh oxi hoa manh.

B. Céc hop chat CrO, Cr(OH), tac dung dugc véi dung dich HCI con CrO, tac dung duec véi dung dich
NaOH.

C. Thém dung dich kiém vao mugi dicromat, mudi nay chuyén thanh muéi cromat.
D. Cac hgp chat Cr,0O,, Cr(OH),, CrO, Cr(OH), déu cé tinh chat ludng tinh.

Cau 7: Cho hén hop X gém Cr va Fe vao dung dich HCI 156M dén khi cac phan &ng xay ra hoan toan, thu
duoc dung dich Y. Chat tan cé trong dung dich Y la:

A. CI’C|2, FeC|2. B. CI’C'Q, CI’C|3. C. CI’C|3, F9C|2 D. CfClg, FeCI3

Cau 8: Luong kim loai k&m can thiét dé khir hét ion Cr** trong dung dich chira 0,02 mol CrCls trong méi
trwong axit la :

A. 0,325 gam B. 0,650 gam C. 0,975 gam D. 1,300 gam
Cau 9: Xét hai phan &ng:
2Cr** + Zn - 2Cr** + zn*
2Cr** + 3Br, + 160H — 2CrO,* + 6Br + 8H,0
Nhan xét nao sau day la dung:
A. Cr¥" chi cé tinh oxi hoa

B. Cr’* chi ¢6 tinh khir
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C. Cr® c6" tinh khir manh hon tinh oxi héa.

D. Trong méi truwong kiém Cr® ¢6 tinh khir va bi Br, oxi héa thanh mudi crom (V1)
Cau 10: Cho day cac chat: Cr(OH),, Al(SO,),, Cr, Cr(OH),, CrCl; va CrO,. S6 chat trong day cé tinh chat
lwdng tinh la
A. 5. B. 4. C.2 D. 3.

Cau 11: X la mét kim loai. Hoa tan hét 3,24 gam X trong 100 ml dung dich NaOH 1,5M, thu duoc 4,032
lit H, (dktc) va dung dich D. X la:

A. Zn. B. Al D. K.
C.Cr.

Cau 12: Thém 0,02 mol NaOH vao dung dich chira 0,01 mol CrCl; réi dé trong khéng khi dén phan &ng
hoan toan. Khai lwgng két tda thu duoc la

A. 0,86 gam. B. 1,03 gam. C. 1,72 gam. D. 2,06 gam.

Cau 13: Khi hoa tan cung 1 lwgng kim loai R vao dung dich HNOj3; lodng va vao dung dich H,SO, loang
thi thu dwoc khi NO va H, cé thé tich bang nhau (do & cung dk). Biét khai lugng mudi nitrat thu duec
bang 159,21% khéi lwgng mudi sunphat. Kim loai R 1a:

A. Al B. Fe. D. Mg.
C.Cr.

Cau 14: Khi 101,05 gam hop kim gém cé Fe, Cr va Al tac dung véi mét lvong duw dung dich kiém, thu
duwoc 5,04 L (dktc) khi. L&y ba ran khéng tan cho tac dung véi mét lwgng du axit clohidric (khi khéng cé
khang khi) thu dwoc 39,2 L (dktc) khi. Thanh phan phan trdm khéi lwgng Cr trong hgp kim bang

A. 77,19% B. 12,86% C.7,72% D. 6,43%

Cau 15: Luong H,0, va KOH tuong &ng dugc st dung dé oxi héa hoan toan 0,01 mol KCr(OH)4 thanh
KszO4 la:

A. 0,015 mol va 0,01 mol C. 0,015 mol va 0,04 mol

B. 0,030 mol va 0,04 mol D. 0,030 mol va 0,04 mol
Cau 16: Day nao dudi day chi gom cac phan t&r va ion vira ¢ tinh oxi héa, vira cé tinh khir ?
A. HCI, SO,, HNO3, COs. C. Cly, H,0, HNO,, Cr¥,
B. F,, SOs%, NO,, Fe?*. D. Br,, H,S, H3PO,, Ca.

Cau 17: Day so sanh tinh chat vat li cda kim loai nao dudi day 1a KHONG dung ?
A. Kha nang dan dién va nhiét cia Ag > Cu > Au > Al > Fe
B. Ti khai cda Li < Fe < Os.
C. Nhiét d6 néng chay cua Hg < Al <W
D. Tinh cang cua Cs > Fe > Cr *
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Cau 18: Luong Cl, va NaOH tuong ing dugc st dung dé oxi héa hoan toan 0,01 mol CrCl; thanh
Cro; la:

A.0,015 mol va 0,10 mol C. 0,015 mol va 0,08 mol

B. 0,030 mol va 0,16 mol D. 0,030 mol va 0,14 mol
Cau 19: Nhan dinh nao duéi day KHONG dung ?

A. San xuat CuSO, bang cach ngam Cu trong dung dich H,SO4 lodng cé théi khéng khi lién tyc, thi
¢é loi hon la cho Cu tac dung véi dung dich H,SO,4 dac néng.

B. San xuat HaPO4 tir P thi sdn pham cé d6 tinh khiét cao hon la san xuét tir quang photphorit qua
phan &rng gitta Cag(PO,), va H,SO,.

C. Diéu ché Cr tlr Cr,03 thi nén dung phan &ng nhiét nhém hon la dung céc phan &ng nhiét phi
kim khac.

D. Tuy cung duoc diéu ché tir quang photphorit, nhung suppephotphat don cé d6 tinh khiét cao
hon so véi suppephotphat kép.

Cau 20: Cho kim loai M tac dung véi Cl, dugc mudi X; cho kim loai M tac dung véi dd HCI dwec mudi
Y. Néu dung dich X va dung dich Y tac dung vé&i Bro/NaOH déu tao thanh dung dich Z. Kim loai M cé thé
Ia

A. Cr. B. Fe. C. Zn. D. Al.

Cau 21: Cho day cac chat: Na,S, KHCO3, KOH, Ca(NO,),, SO,, NaHSO,, Na,SO,, K,CrO,. Sé chat trong
day tao thanh két ta khi phan &ng véi dung dich BaCl, la

A. 6. B. 5. C. 4. D. 3.

Cau 22: Thé tich dung dich NaOH 0,1M t&i thiéu can cho vao dung dich hén hep chira 0,03 mol HCI va
0,02 mol CrBr, dé luong két tha thu dwoc |a cyc dai bang.

A. 900 ml B. 600 ml C. 800 ml D. 300 ml

Cau 23: Thém KOH vao dung dich hén hep chira 0,02 mol HCI, 0,01 mol NiCl, va 0,01 mol CrCl,. S6
mol NaOH t8i thiéu da dung dé két tha thu dugc 1a nhé nhat va Ién nhat [an lugt bang.

A. 0,05 mol va 0,06 mol. C. 0,03 mol va 0,04 mol.
B. 0,07 mol va 0,08 mol. D. 0,07 mol va 0,10 mol.
Cau 24: Hién tugng nao dugi day da dugc mo ta khong dang ?
A. Thém du NaOH va Cl, vao dung dich CrClz thi dung dich tir mau xanh chuyén thanh mau vang.

B. Thém ttr tir dung dich HCI vao dung dich K[Cr(OH),] thay xuat hién két tda luc xam, sau d6 tan
lai.

C. Thém du KOH vao dung dich K,Cr,07 thi dung dich chuyén tlr mau vang thanh mau da cam. *
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D. Thém tir tir dung dich NaOH vao dung dich CrCl; thay xuat hién két taa luc xam va két tda nay
tan lai trong NaOH du.

Cau 25: Khi cho dd NaOH du vao cac dung dich cho duwéi day, treong hgp nao tao ra két taa khéng mau:
A. CuSO, B. CrCl; C. Fe(NO3)3 D. MgSO,
Cau 26: Phan &ng héa hoc trong pin dién héa. 2Cr + NI~ - 2cr + 3Ni, Biét . E’ cla pin dién héa la:
A 10V B.0,78V C.0,96V D.0,48V
Cau 27: Hién twong nao dudi day da duwgc mé ta KHONG dung ?

A. &t CrO trong khéng khi thay chat ran chuyén tir mau den sang mau luc thdm

B. Bun néng S véi K,Cr,0; thay chat ran chuyén tir mau da cam sang mau luc tham.

C. Thai khi NH3 qua CrO3z dun néng thay chat ran chuyén tir mau dé sang mau luc thAm.

D. Nung Cr(OH); trong khéng khi thay chat ran chuyén tir mau vang nau sang mau den. *
Cau 28: Khi cho 41,4 gam hén hop X gom Fe,O,, Cr,0, va Al,O, tac dung véi dung dich NaOH ddc (du),
sau phan &ng thu dwoc chat ran cé khéi lvong 16 gam. Bé& khir hoan toan 41,4 gam X bang ph;én ang
nhiét nhém, phai dung 10,8 gam Al. Thanh phan phan tram theo khéi lueng cta Cr,O, trong hon hop X Ia
(Cho. hiéu suat cua cac phan &ng la 100%)
A. 20,33%. B. 66,67%. D. 36,71%.

C. 50,67%.

Cau 29: Khi cho dung dich H,SO, loang vao céc X duwng dung dich K,CrO, thi mau cia dung dich trong
coc X sé déi tir mau

A. xanh sang mau héng. C. mau da cam sang mau vang.

B. mau da cam sang mau héng. D. mau vang sang mau da cam.

Cau 30: D3y nao cho dudi day ma tat ca cac chat déu phan &ng véi dung dich H,SO4 loang:

A. Mg, Na,S03, AI(OH)3, Fe30,4 C. MgCl,, BaCl,, Cr, Cu(OH),.

B. Cu, NaHCOg3, Fe(OH),, CuO. D. FeO, Na,S, NaOH, C.
Cau 31: Thém KOH vao dung dich hén hop chira 0,02 mol HCI, 0,01 mol NiCl, va 0,01 mol CrCl,. S6
mol NaOH t8i thiéu da dung dé két tda thu dwoc |a nhé nhat va Ién nhat [an lwot bang.

A. 0,05 mol va 0,06 mol. C. 0,03 mol va 0,04 mol.

B. 0,07 mol va 0,08 mol. D. 0,07 mol va 0,10 mol.
Cau 32: Cho kim loai M tac dung véi Cl, duoc mudi X; cho kim loai M tac dung véi dd HCI duoc muoi
Y. Néu dung dich X va dung dich Y tac dung vé&i Bro/NaOH déu tao thanh dung dich Z. Kim loai M cé thé
la
A. Cr. B. Fe. C. Zn. D. Al
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Cau 33: Cho hén hgp X gém Cr va Fe vao dung dich HCI 15M dén khi c4c phan &ng xay ra hoan toan, thu
duwoc dung dich Y. Chat tan cé trong dung dich Y la:

A. CrCly, FeCl,. C. CrCls, FeCl,

B. CrCly, CrCls. D. CrCls, FeCls
Cau 34: D€ oxi hoa hoan toan 0,01 mol CrCl, thanh K,CrO, bang Cl, khi c6 mit KOH, luvong t&i thiéu Cl,
va KOH twong ang la

A. 0,015 mol va 0,04 mol C. 0,03 mol va 0,08 mol

D. 0,015 mol va 0,08 mol
B. 0,03 mol va 0,04 mol
Cau 35: Luong H,0, va KOH tuong ing dugc st dung dé oxi héa hoan toan 0,01 mol KCr(OH)4 thanh
K>CrOg4 la:

A. 0,015 mol va 0,01 mol C. 0,015 mol va 0,04 mol
B. 0,030 mol va 0,04 mol D. 0,030 mol va 0,04 mol
Cau 36: Luong Cl, ,NaOH tuong &ng dugc si dung dé€ oxi hda hoan toan 0,01 mol CrCls thanh CrOi‘ la:
A.0,015 mol va 0,10 mol C. 0,015 mol va 0,08 mol
B. 0,030 mol va 0,16 mol D. 0,030 mol va 0,14 mol

Cau 37: Nung hén hgp bat gém 15,2 gam Cr,03 va m gam Al & nhiét a6 cao. Sau khi phan &ng hoan toan,
thu dwoc 23,3 gam hén hop ran X. Cho toan bd hon hop X phan &ng véi axit HCI (dw) thoat ra V lit khi
H2 (& dktc). Gia tri cia V la (cho O = 16, Al = 27, Cr = 52)

A. 7,84. B. 4.48. C. 3,36. D. 10,08.
Cau 38: Luong kim loai k&m can thiét dé khir hét dd chira 0,02 mol CrCl; trong méi truéng axit la:
A. 0,325 gam B. 0,650 gam C. 0,975 gam D. 1,300 gam

Cau 39: Théi khi NH3 dw qua 1 gam CrO3 dét néng dén phan &ng hoan toan thi thu duwoc lwgng chat ran
bang:

A. 0,52 gam. B. 0,68 gam. C. 0,76 gam. D. 1,52 gam.

Cau 40: Hoa tan hét 1,08 gam hén hgp Cr va Fe trong dung dich HCI long, néng thu dwoc 448 mL khi
(dktc). Khéi lwgng crom cé trong hén hop 1a :

A. 0,065 B. 0,520 gam. D. 1,015 gam.
gam. C. 0,560 gam.

Cau 41: Tinh khéi luvgng bot nhém can dung dé cé thé diéu ché dugc 78 gam crom bang phuong phap
nhiét nhém.

A. 20,250 B.  35,695gam D. 81,000 gam
gam C. 40,500 gam
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Cau 42: Cho lwgng du Cl, va NaOH vao dung dich mau thir chi chira mét cation kim loai. Dung dich sau
phan rng cé mau vang, vay mau thir dé chira ion :

A. Fe+ B. Fed+ C. Cr+ D. AR+

Trén con dwéng thanh céng khéng cé ddu chédn ké lwei biéng!!!
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