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CHUYEN DPE 21: SO LUQC VE DAY KIM LOAI CHUYEN TIEP THU NHAT
Phin I: HE THONG LY THUYET CO BAN VA NANG CAO
I. CHROMIUM VA HQP CHAT CUA CHROMIUM
1. Chromium
Chromium c¢6 ciu tao mang tinh thé 1ap phuong tam khdi.

Cr(Z=24):[Ar]3d 4s'

DB

45'

CAu hinh electron:

3d°
Chromium 13 nguyén t6 nhém d, & trang thai co ban ¢é 6 electron doc than. Trong cac hop chat, Chromium
c6 sb oxi hoa bién d6i tir +1 dén +6. Phd bién hon ca 1a s6 oxygen hoa +2, +3, +6.
Chromium 1a kim loai cting nhat trong tit ca cac kim loai.
Thé dién cuc chuén:

AP Cr*t Zn? crtt Fe?t o Ni*t sn®t pb?*t 2H!

LT R

Al S CS NI O R - O N ST P
E°(V): -1.66 -0.9] -0.76 -0,74 -0,44 -0,40 -0,26 -0,14 -0,13 0,00
Ban kinh: ro=013nmj = I =0,054(nm) = I =0,009{nm)
a) Tinh chét héa hoc
» Tac dung voi phi kim
Giéng nhu kim loai Al, ¢ nhiét d thuong trong khong khi, kim loai Chromium tao mang méng Cr,Os co
cAu tao min, ddc chic va bén virng bao vé. O nhiét d6 cao, Chromium khir duoc nhiéu phi kim. Thi du:

40T 430, — 52010,

2Cr+ 38 ——CrS,
2Cr +3C1, ——20rCl

201+ N, —— 20N

* Tdac dung vdi nwoc
E' =04V <E| ,, =-0.4IV(pH=7)

t nén Cr c6 thé khir duoc H,O. Tuy nhién trong thuc té

Chromium khong tdc dung dugc voi nude ¢ nhiét thuong do c6 mang oxide bao v¢. Khi nung dén nhiét do
néng do, Chromium khtr dugc nudc tao ra khi Ho.

20T+ 3H. O ——Cr, 0, +3H, T
Khac voi Al thi Cr khéng tan trong dung dich kiém.
» Tdac dung voi acid

Trong dung dich lodng noéng, mang oxide bi pha huy, Chromium khir dwoc H' tao ra mubi Cr (II) mau
xanh lam va khi H,.

Cre2H »Cr +H, T E' . =-0091V

Vi acid ¢6 tinh oxi hoa manh thi Chromium bi oxi hoa thanh mudi Cr(III)

Cr+6HNO, .. —~ 5 Cr(NO.) +3NO. T +3H.0
; dac ) 2 2

2Cr +0H 80, dic — > Cr(80.), + 380, T+oH.O
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Cr+ HNO, + 3HCl—— CrCl, + NO T +2H,0
Tuong tu nhu Al, Chromium khong tac dung véi HNOs va H,SO, dac, ngudi ma bi “thu dong hod” boi
céc acid nay do di tao ra 16p oxide bén bao vé bé mit Chromium.
b) San xuét
Quing Chromium c6 ¥ nghia thuc tién chi yéu 1a Chromite ¢6 thanh phan FeO.Cr,0; hay FeCr,04 (13n
mot it ALO; va Si0;). Nudce ta ¢6 mé Chromite 16n & C6 Dinh (Nong Cong - Thanh Hod).
Tir quing ngudi ta khong luyén ra chromium nguyén chit ma luyén ra ferrochrome 1a mot trong nhiing
hop kim quan trong nhat ctia Iron chira trén 60% Chromium.
FeOCr0, +4C %004 Fe +4C0
Mubn diéu ché Chromium nguyén chit, ngudi ta nung quing Chromite véi K,CO; trong khong khi &
nhiét do cao.

2
2FeO.Cr.O, + 4K.CO .+ ;—'i:}f[kk] — 4K CrO, +  Fe.O, + 4C0

tan trong nudc khong tan
K,CrO, dé hoa tan trong nudc con Fe,Os thi khong tan nén dugce tach ra. Khir K,CrO, thanh Cr,O bang
cacbon.

2K.CrO, + 20— Cr,0, + K.CO, 1 K.0+ CO

Cubi cung dung phuong phap nhiét nhém dé khir Cr,0s.
Cr,0, + 2Al—— ALO, +2Cr
2. Chromium (II) oxide, CrO.
CrO 1a mot base oxide, tac dung véi dung dich HCI, H,SO, lodng tao thanh mudi Chromium(II):
CrO+ 2HCl - CrClL+ H.0
Cro c6 tinh khir, trong khong khi dé bi oxygen hoa thanh Cr,0O;.
400+ 0. 52010,
3. Chromium (II) hidroxide, Cr(OH),
Cr(OH), 12 mot chét rin mau Gold, khong tan trong nudc, duoc didu ché bang phan tng (mdi trudng
khong c6 khong khi):
CrCl, + 2NaOH — Cr(OH), 4 +2NaC]
Cr(OH), c6 tinh khir, trong khong khi Cr(OH), dé bi oxi hoa thanh Cr(OH);:
ACHOH), +2H.0 + 0, 5 4Cr(OH).
Cr(OH), 1a mét base, tac dung v6i dung dich acid tao thanh mudi Chromium(II):
Cr(OH), + 2HCI - CrCl +2H.0
4. Mudi Chromium (II)
Mudi Chromium (II) ¢6 tinh khtr manh. Thi du:
201CL 4+ ClL = 200C]
ACICL + 0, +4HCl »4CHCl +2H.0
4C1I80, + 0+ 2H 80, Jodng — 2Cr, (80, ), + 2H O
Trong phong thi nghiém, dé diéu ché mudi Chromium (II), cho Zn tac dung véi mudi Chromium (I11)
trong moi truong acid. Diéu kién can thiét cia phan tng 14 dong hidrogen thoat ra lién tuc, tranh oxygen tiép
xuc v6i mudi Chromium (II).
20" +Zn —» 20" +Zn™
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5. Chromium (III) oxide, Cr,0;
Cr,0s 1 chat bot mau luc thdm. Cr,Os khé néng chay va cing nhu ALO;.
Cr,0; khong tan trong nudc. N6 c6 tinh chit ludng tinh, tan trong dung dich acid va base dic.

T
Cr.0, +3H.50, (@50)
O AN

Cr.0, + 2NaOH (d10)

——Cr, (SO, ) +3H O
F3IH,0——2Na[Cr(OH).]
Sodium tetrahydroxycromate (I1I)
Khi nung véi kiém trong khong khi hodc véi chat oxi hoa khac nhu KNO; tao ra chromate.
2000, + 8NaOH + 30, ——4Na .CrO, + 4H O

; . . x OO, NH.C
Dicu ché trong phong thi nghiém, nhiét phdn mudi ammonium dichromate (hay hon hop KL H.Cl)

(NH.), Cr,0, ——N_T+Cr0, + 4H,0
Trong cong nghi¢p:
K.CrO, +8 ——Cr.0, + K.50,
< K.CrO, + 20 ——Cr,0, + K.CO, +CO
HO@C: 2 2 2 2
Cr,05 dugc dung dé tao mau luc cho dd st, dd thuy tinh.
6. Chromium (II) hydroxide, Cr(OH);

Cr(OH); 1a mot chat két tiia keo, mau luc xam, khong tan trong nude. Chat nay c6 tinh ludng tinh nhu

Al(OH)s:

Cr{OH), + 3HC| - CrCl, +3H.0

Cr(OH), + NaOH — Na[Cr(OH). |

Cr(OH); cling bi oxi ho4 tao ra chromate mau Gold khi tdc dung véi Na,O,, Br, trong dung dich kiém,
bot téy, nude Gia - ven, PbO; ...

2Cr(OH), +3Na 0, — 2Na 10, + 2NaOH + 2H.0
2Cr{OH), + 3Br. + 10NaOH > 2Na.C1O, + 6NaBr + 8H .0
2Cr(OH), +3NaCl0 + 4NaOH — 2Na €10+ 3NaCl+5H.0
2CH{OH), 3P0 + 4NaOH — 2Na €10, 1 3Ph0 + 5H.0

Cr(OH); duoc diéu ché bang phan tmg trao doi gitra mudi chromium (III) véi dung dich base:

CrCl, +3NaOH — Cr{OH). 4 +3NaC]l

(thiéu)
CrCl, + 3NH, + 3H,0 = Cr(OH), L +3NH,C]

(thiéu)

Hoac

Neéu NH; du thi tao ion phirc hexaamminechromium(I1I) [L FNHL), ]

CriOH), + 6NH, (léng)%[c'[-m}l.}__] . 30H

7. Mudi Chromium (III)
Mubi Chromium (IIT), két tinh dang tinh thé hidrat, c6 mau. Mudi Chromium (III) ¢6 tinh oxi hoa va tinh
khur.
Trong mdi trudng acid, mudi Chromium (III) c6 tinh oxi hoa va dé bi nhitng chat khir nhu Zn khir thanh
mudi Chromium (II).
20 +Zn —» 2017 + Zn”
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Trong mdi truong kiém, mudi Chromium (III) c6 tinh khir va bi nhimng chat oxi hoa manh oxi hoa thanh
muodi Chromium (IV).
2Cr" +3Br. +160H —2Cr0> +6Br +8H.0
Mudi Chromium (IIT) duoc didu ché bang cach cho Cr,0; hay Cr(OH); tic dung v6i dung dich acid.
Cr,0. +0H —2Cr" +3H.0
CriOH), +3H > Cr + 3H.0

Mudi Chromium (III) ¢é ¥ nghia quan trong trong thuc té 1a mubi sulfate kép Chromium - Potassium hay

SO -Cr (SO ) -24H.O (80 ). 12H.O .
phén Chromium-Potassium K.50,-Cr,(50,),-24H, (viét gon la KCr(s '}-‘- |2H, ). Phén Chromium

- Potassium c6 mau xanh tim, duoc ding dé 1am chat cAm mau trong nganh nhudém vai. Phén Chromium -
Potassium dugc diéu ché bang cach khir K,Cr,0O; trong dung dich da duoc acid hoa bang H,SO,. Tac nhan
khir tot nhat 1a SO, hodic CHsOH.

K.Cr0. +380, +H SO, —[K SO, -Cr (SO,) |+HO

K.CrO. +3C.H.OH +4H S0, - [K SO, -Cr (S0,) |+3CH CHO + TH O

8. Chromium (VI) oxide, CrQO;
CrOs 12 mot chét ran, tinh thé mau doé thdm. La mot oxide acid, CrO; rat dé tan trong nudc tao ra hon hop
cac chromic acid va dichromic acid

Cr0, + H.O0 + H,Cr0,
2Cr0, +H,0 - H,Cr0,

(chromic acid)

(dichromic acid)

Céc acid nay chi tdn tai trong dung dich, khong tach ra dugc & dang tu do.

CrO;s ¢6 tinh oxi hoa rat manh. Mot sb chit vo co va hitu co nhu S, P, C, NH3, C,H;OH, .... boc chay khi
tiép xuc voi CrOs, Copper thoi CrOs bi khir thanh Cr,0s. Thi du:

2010, +2NH, - Cr,0, + N, T 43H.0
2 K.CrO. +2HS0, =200, + 2KHSO  +H.O
Piéuché: - - S 1 3
9. Mubi chromate va dichromate

. CrO; , Cr,0: N C s N y o
Mudi chromate ( + ) va dichromate ( - ) la nhitng hop chat bén hon nhiéu so voi chromic acid

va dichromic acid.

BaCrO, va PhCrO

Muoi chromate va dichromate ctia kim loai kiém tan trong nudc. - két tua mau Gold.

Cr0O° va jon Cr,0.

Gitra ion , trong nude co cin bang:
Cr,O + HOZ=—=2CrO; +2H"
(mau da cam) (mau Gold)
Do do:

* Trong moi trudng acid, cn bang chuyén doi theo chidu nghich, tao thanh dichromate mau da cam:
2Na.CrO, + H,50, ——Na.Cr,0. + Na .50, +H.,O

* Trong moi truong base, can bang chuyén dich theo chiéu thuén, tao thanh chromate c6 mau Gold:
Na.CLO. + 2NaOH — 2Na Cr0, + H.0
Na.Cr.0. + Na.CO, - 2Na.Cr0, + €O,

Trong cong nghiép thi Na,CrO, dugc didu ché bang cach nung hdn hop gdom FeO.Cr,0; véi Na,COs
trong khong khi.
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4Fe0.Cr,0, +8Na,CO, +70. - 8Na (10, + 2F¢.0, +8CO, T

2

Dung dich mubi Ba>" tic dung vé6i dung dich Cr0; s& tao két tia mau Gold BaCrO,:
Ba(NO, ).+ K,Cr,0. - BaCrO, L +2KNO .
(mau Gold)
Cac mudi chromate va dichromate déu 1 nhimg chit oxygen hda manh
« Trong mdi truong acid, mudi Chromium (VI) bi khir thanh mubi Chromium (III):

K.Cr.O. + 4HC .. - 52K+ 2CrCL +3CL T H7HL0

K.CrO. + 6KI + TH.SO, —Cr, (SO, ) +4K SO, +31, + TH.O
K.Cr,0, + 6FeSO, + TH,80, - Cr,(SO. ). + 3Fe. (SO, ) + K.SO. + TH,0O
K.CrO. +3H.S+4H.80, »Cr,(S0.). +38 4 +K. SO +TH.0

* Trong moi trudong trung tinh tao ra Cr(OH)s:

K.CrO. +3(NH.), S +H.,0 —»2Cr(OH), +38 4 +ONH, T +2KOH
« Trong mdi trudng kiém tao ra ion phtrc [Cr{ OH), ] :

K.CrO, +3(NH,) S +4KOH +H.O — 2K, [Cr(OH), ]+ 384 10NH, T
IL. IRON VA HQP CHAT CUA IRON
1. Iron, Fe

[Ar]3d°4s’

Iron 13 nguyén t6 d, c6 ciu hinh electron viét gon 14
Trong hop chat, Fe ¢6 s6 oxygen hod +2 hoic +3.
Tuy vao nhiét d9, kim loai Iron c6 thé ton tai & cac mang ludi tinh thé 1ap phuong tam khdi (Fe a ) hoac
1ap phuong tam dién (F ey).
Iron c6 tinh dan dién, dan nhiét tot, dic biét la c6 tinh nhiém tur.
a) Tinh chét hoa hoc
Tinh chat ho4 hoc co ban cia Iron 1a tinh khir trung binh.
Fe »Fe™ +2¢
Fe —» Fe' +3¢
» Tac dung voi phi kim
Khi dun néng trong khong khi kho 130 — 200°C Tron bi oxi hoa tao mang méng ngin su oxi hoa sau
hon. Tuy nhién trong khong khi 4m Iron bi gi d& dang theo phwong trinh:
4Fe+30, +nH.0 = 2Fe O, .nH.O
Dbt chay Iron trong oxygen sé tao ra ferrous ferric oxide.

3Fe+ 20, ——Fe O,

4 e B 1 AT [
Néu dung du O thi: 4Fe + 30, —— IF¢c 0,
Iron tac dung dugc véi céc phi kim khac nhu Cl,, S, ... khi dun néng.

2Fe + 3Cl, —— 2FeC].
Fe+8——Fcs

* Tac dung voi nuwoc

Iron chi tac dung véi H>O ¢ nhiét do cao:

Fe+H,O—"" 3FeO+H, T
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e 4H,0— " 5 Fe O, +4H, T
» Tac dung voi acid
Iron tac dung v6i dung dich HCI va H,SO, lodng tao ra mudi Fe?'

Fe+2H —Fe” +H, T

Iron bi thu dong hoa trong HNO; dac ngudi va H,SO, dac ngudi.
Iron tac dung v6i HoSO4 dic, nong va HNO; lodng va HNO; dic nong cho mubi Fe*':

2Fe + 6H.50 ——Fe.(S0.). +380.T +oH.O

~ (déc)
Fe+ 6HNO, (dac)_-;}'u[jw::}. ). +3NO, T+3H.0
Fe+4HNO, . . —Fe(NO,) + NOT +2H.0
* (loang) : :

Néu acid hét, Fe con thi ¢6 phan tng khir ion Fe** thanh ion Fe*".
Fe+2Fe"" —3Fc™
» Tdc dung véi dung dich muéi
Iron khir duwoc nhitng ion kim loai dimg sau nd trong day dién hoa (c6 thé dién cuc chuan 16n hon
—0.44 V).
Fe+ CuSO, — FeSO, ¢ Cud
Fe+2AgNO, - Fe(NO, ), +2Ag |
Néu Fe hét, AgNO; hét thi:
Fe(NO,), + AgNO, - Fe(NO, ). + Ag !
b) Trang thai ty nhién
Trong tu nhién, Iron ¢ trang thai tu do trong cadc manh thién thach. Mot ) quéng Iron quan trong la:
Quing hematite do chtra Fe,O; khan.
Quéng hematite nau chtra Fe,O3;.nH,O
Quing magnetite chita Fe;O., 1 quang giau Iron nhat, nhung hiém cé trong tu nhién.
Ngoai ra con c6 quang Siderite chira FeCOs, quang iron pyrite chira FeS..
Dé san xuét gang ngudi ta thuong ding magnetite va hematite.
¢) Piéu ché
Iron tinh khiét dugc diéu ché bang cach dién phan dung dich mubi Iron (IT) hodc dung H, hay Al dé khir
F€203.

FeSO, + H.O—2% 3 Fe %cj},_ T+H.S0,

K) (A)
Fe O, +3H, ——2Fe¢+3H.0
Fe,0,+2A1— 5 ALO, +2Fe

2. Iron (II) oxide, FeO
La chat ran mau den, khong tan trong nudc.
FeO 1a oxide base: tic dung dé dang vé6i dung dich acid

FeO+2H —Fe” +H.O
FeO thé hién tinh khir: Tac dung voi cac chat oxi hoéa manh nhu H,SO, dic, H,SO, lodng hodc dic.

2Fe0 +4H.50, (déc)—>h,_(_bt_}_}_ SO. T+4H.0

FeO +4HNO. (déc)—'ﬁc[ﬂiﬁ}. ).+ NO, T+2H.O
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3FeO + IOHNO. ( lodng }——3Fe(NO. ). + NO T +5H.0
FeO thé hién tinh oxi hoa: Téc dung vdi céc chit khr nhu Al, Ha, CO, ...
3FeO+ 2Al—— AL O, + 3Fe
FeO+H, ——Fe+ HO
FeO+ CO——Fe+ CO,
Diéu ché FeO:
Fe(OH), — S8t s Fe(y + H.O
Fe.0,+ CO—""° 4 2FcO+ CO,
3. Iroy (I,I) hydroxide,, Fe(OH), ‘ w o
La chat két tia mua trang xanh, khong bén, d€ bi oxygen hoa trong khong khi am chuyén vé Fe(OH); mau
nau do:
4Fe(OH), + 0, + 2H,0 —» 4Fe(OH),
Nhi¢t phan Fe(OH), theo hai truong hop:
+ Khong c6 O, (khong khi):
Fe(OH), ——FcO + H.O
+ C6 O, (khong khi):
4Fe(OH), + O, ——2Fc .0, +4H.O
Fe(OH), thé hién tinh base: Tac dung v6i dung dich acid
Fe(OH), + ZH — Fe™ + 2H.0
Fe(OH), thé hién tinh khu: tac dung véi oxygen khong khi, H,SO, dic, HNOs, ..
2Fe(OH), + 4H .80, ——Fe,(80,), +80, T +6H,0

Fe(OH), + 4HNO.

(dac)

(dac)—’h[-””'}- NO, T 43H,0

3Fe(OH), + IOHNO.{ lodng )—— 3Fe(NO.) + NOT +8H.O
Diéu ché Fe(OH), bang cach cho mudi Iron (IT) tic dung v6i dung dich kiém manh:

FeCl, + 2NaOH — Fe(OH), 4 +2NaC|
Két tﬁe} Fe(OH), tinh khiét chi duoc tao nén ¢ trong khi quyén va dung dich hoan toan khéng c6 oxygen.
4. Muoi Iron (IT)

; ; : ¢80 -TH.0, FeCl, -6H,0.
Muoi Iron (IT) két tinh tir dung dich thuong dudi dang tinh thé hidrat nhu keSO, - 7H,0, Fel ]- J I- O

FeiClo, ), -0H, O, ...
Mudi Iron (IT) d& bi oxi hoa boi oxygen khong khi va cac chét oxi héa manh dé chuyén thanh mudi Iron
(I10):

2FeCl, + €l —2FeCl,

(luc nhat) (Gold nau)
[0FeS0, + 2ZKMnO, + 8H.80, — 5Fe (80,) + 2MnSO, + K.80, + SH.O
(dung dich mau tim hong) (dung dich mau Gold)

4FeS0, + 0, +2H.0 - 4Fe(OH)SO,

Iron(II) carbonate FeCOs
FeCO. + 2HC - FeCl,+ CO, T+H.0
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FeCO. + H.80 ( lodng ) —» FeSO, + €O, T+H.0O
2FeCO, +4H.80, Fe,(S0.) +S0, T +2C0, T +4H.0

(dic) ™
FeCO, +4HNO, = Fe(NO,) +NO,T+CO, T +2H.0
(dac) - 2 ) ,

3FeCO, + IOHNO,( lodng ) — 3Fe(NO,) + NOT +3C0O, T +5H.O
Nung FeCOs:
Trong khong khi:

AFeC O, ':}_3.11_'.:(*} —1':_':}

Trong chan khong: FeCO, ——FeO+ CO,

5. Iron (I1I) oxide, Fe,Os.
Fe,0; 1a chat rin mau do nau, khong tan trong nudc, bi nhiét phan thanh Iron(IL, III) oxide Fe;0,

0Fe, 0, ——4Fc.0.+ 0,
Fe,O; ¢o tinh base: Tac dung voi dung dich acid
Fe,0,+ 0H" —2F¢’ + 3H,0
Fe,O; ¢6 tinh oxi hoa yéu: Téac dung vai cac chit khir nhu H,, CO, Al ... &. nhiét do cao
Fe.0, + 2Al—— 2Fe + ALO,

Fe,0, —~—Fe 0, —“—FeO—"—Fe

Fe,0; ¢6 san trong thién nhién dudi dang quing hematite, Fe,05 dugc diéu ché bang cach nhiét phan
FG(OH)3Z

2Fe(OH ), ——Fe. 0, + 3H.0
6. Iron (III) hydroxide, Fe(OH);
Fe(OH); két tia mau ndu d6, khong tan trong nudc va co tinh base tan dé trong dung dich acid

Fe(OH), +3HCI - FeCl, +3H.0
Fe(OH); duoc diéu ché bang cach cho mudi Iron (IIT) phan tmg v6i dung dich kiém:
Fe' +30H —Fe(OH),
7. Mudi Iron (III)
Mubi Iron (ITT) két tinh tir dung dich thudng & dang tinh thé hidrat: F“F'J- 0H.0, Fe. (SO, ) 9H.0....
Muoi Iron (IIT) dé bi thuy phan twong ty muoi Aluminium (III) va muoi Chromium (III).
Dung dich Fe,(COs), khong ton tai trong dung dich do bi thiy phan:
Fe,(CO.). +3H.0 - Fe(OH), 4 +3C0. T
Mubi Iron (IIT) thé hién tinh oxi héa:
2FeCl, + Fe - 3FeCl,
2FeCl. + 2KI - 2FeCl, + I, + 2KC|
2FeCl + HS - 2FeCl + S+ 2HCI
Nhan biét mudi Iron gIII) nh(‘),téc dung véi dung dich mubi Potassium hoic Ammonium thiocyanate
(KSCN, NH4SCN) dé tao muoi Iron (III) thiocyanate mau dé mau.
FeCl, + AKECN e—=Fe(SCN), + 3KC]
Ung dung ciia hop chdt Iron (I,H) ,
Muodi FeCls dugce dung lam chat xtc tac trong mot s6 phan ung hiru co.
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Fe,(SO,); ¢ trong phén Iron - Ammonium, tirc mudi kép Iron (III) Ammonium sulfate.
(NH. ), 80. -Fe, (SO, ), -24H.0

Fe,0; dugc dung dé pha ché son chdng gi.
8. Gang
Gang 14 hop kim Iron - Carbon (2 - 5%) va mét sb nguyén t6 khac:
- 4% 81:0,3-5%Mn:0,1-2%P:0,01 - 1748
Phan loai: c6 hai loai gang 14 gang tring (chira it carbon va silicon) va gang xam (chira nhiéu cacbon va
silic)
San xuat gang:
- Nguyén liéu: Quing Iron; than cdc; chat chay CaCO;
- Cac phan rng hoda hoc xdy ra trong qua trinh luyén gang:
+ Phan tng tao thanh chat khir CO:
Ct+ 0O, ——CO,
CO, +C——=2C0
+ Phan ung khur Fe, Oy
3Fe.0, + CO—"C2Fc.0, +CO, T
Fe.0, + CO— 53Fc0+ CO, T
FeO+ CO— s Fey CO, T
+ Phan ng tao xi.
CaCO, " 5 Ca0+ CO, T
Ca0+ 810, ———— CaS10, (Calcium silicate)
9. Thép
Thép 1a hop kim Iron - carbon (0,01 - 2%) va mot luong rat it cic nguyén td Si, Mn,...
Phan loai:
+ Thép thuong (hay thép cacbon) chira it carbon, silicon, Manganeseese va rét it sulfur, phosphorus.
+ Thép dac biét 1a thép co chira thém cac nguyén t6 khac nhu: Si, Mn, Cr, Ni, W, ...
San xuét thép
+ Nguyén liéu: Gang tring hodc gang xam, thép phé liéu; chat chay 1a calcium oxide; nhién liéu 1a dau ma-
dut hodc khi ddt; khi oxygen.
+ Nhitng phan Uing hda hoc xay ra trong qué trinh luyén gang thanh thép:
* Carbon va sulfur bi oxygen hoa thanh nhiing hop chét khi tach ra khoi gang:
C+0, - 0,
S+ Oz g SOz
* Silicon va phosphorus bi oxi héa thanh nhiing oxide kho bay hoi:
Sl + 02 — SlOz
4P + 502 — 2P205
Nhing oxide nay héa hop véi chat chay 1a CaO tao thanh xi ndi trén bé mat thép long:
3Ca0 + PzOs —> Ca3(PO4)2
CaO + SiO, — CaSiO;
Céc phuong phap luyén thép: Phuong phap thdi oxygen; phuong phép 16 bang; phwong phap 16 hd quang
dién.
III. COPPER VA HQOP CHAT CUA COPPER
1. Copper, Cu
Kim loai Copper c6 cau tao kiéu mang tinh thé 1ap phuwong tam dién.
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Copper c6 do dan dién, dan nhiét rat cao, chi thua Silver.
a) Tinh chét héa hoc
Copper la kim loai kém hoat dong, c6 tinh khir yéu.
Cu—Cu +le
Cu—Cu™ +2e
e Tac dung voi phi kim
Khi d6t néng, Cu khong chay trong khi oxygen, ma tao thanh 16p mang CuO mau den bao vé Cu khong bi
oxi hoa tiép tyc.
2Cu+ 0, ——2Cu0
Néu tiép tuc ddt & nhiét d6 cao hon (800 — 1000°C), mot phan CuO & 16p bén trong oxygen héa Cu thanh
Cu,0 c6 mau do.
CuO+ Cu——Cu 0
Trong khong khi kho, Cu khong bi oxi hoa vi ¢6 16p mang oxide bao vé. Nhung trong khong khi am, véi sur
c6 mat cua khi CO,, Copper bi bao phu béi 16p mang mau xanh CuCOs;.Cu(OH),.
O nhiét d6 thuong hodc khi dun nong, Copper c6 thé tac dung truc tiép véi Cl,, Br,, S,...
Cu+ ClL — CuCl,

Cu+S——Cus

* Tac dung voi acid

Copper khong tac dung véi dung dich HCI, H,SO4 loang. Tuy vay véi su c6 mat cia oxygen khong khi,
Cu bi oxi héa thanh mubi Copper (H)'

2Cu+4HCl+ 0, - 2CuCL + 2H.O

2Cu+ 2H.SO ( lodng )+ 0, —»2CuSO, + 2H.O
Vi acid H,SO, dac, nong va HNO;:

H i o - i
Cu+2H.SO, (dacy—— CUSO.+ 80, T+H,0

Cu+4HNO; ey ——>Cu(NO,), +2NO, T +2H.0

3Cu+ SHNO, ( lodng )——3Cu(NO,), + 2NOT +4H.0
Luu y: Khi phan tmg voi H,SO, dic, néng thi mot lwong nho Cu bi oxygen hod thanh Cu,S & dang chét bot
mau den.

5Cu +4H.S0, (daey > 3CuSO. 4 Cu,S4 +4H,0

Trong dung dich kiém Cu bi oxi hoa khi c6 mit ctia oxygen nén Cu phan tmg véi dung dich NH; tao ra
[CU(NH3)4]2+.

2Cu+ 0, +8NH, +2H,0 > 2[Cu(NH, ), |{OH),
Cu ciing phan tmg v6i dung dich KCN khi ¢6 mét oxygen vi tao ra phirc chét:

2Cu+ 0, + 8KCN+ 2H,0 — 2K, [Cu(CN), |+ 4KOH
« Téc dung véi dung dich mudi
Copper khir duoc ion ctia nhitng kim loai dimg sau né trong dy dién hoa & dung dich mudi.

Cu+ 2AgNO, — Cu(NO, ), + 2Ag

b) Ung dung ciia Copper

- Pong thau 14 hop kim Cu-Zn (45% Zn) c6 tinh cimg va bén hon Copper, dung ché tao cc chi tiét may,
ché tao cac thiét bi trong cong nghiép déng tau bién.

- Pong Silverh 1a hop kim Cu-Ni (25% Ni), dung trong céng nghiép tau thuy, dtc tién, ...
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- Pong thanh 1 hop kim Cu-Sn, ding ché tao may méc, thiét bi
2. Copper (II) oxide, CuO
CuO la chit rin mau den, khong tan trong nudc
O 1000°C bi nhiét phan:
4Cu0 ————2Cu. 0+ 0,
CuO c6 tinh base va tinh oxi hoa

CuO+ 2HCI — CuCl, + H.O
CuO+H, ——Cu+H.,O
Cu0+ CO——Cu+ CO,
Bidu ché; CU(OH), ——CuO+H,0
CuCO, - Cu{OH), —— 2Cu0 +CO, T+H.0

Cu(NO,) ——CuO+2NO, T ]c:}f_T

:
3. Copper (II) hidroxide, Cu(OH),
Cu(OH); 1a chat két tia keo mau xanh. Khi dun néng dé bj loai nudc thu dugc oxide.
Cu(OH), c6 tinh base, khong tan trong nudc nhung tan dé dang trong dung dich acid.

Cu(OH), + HNO, - Cu(NO, ), + H.0
Cu{OH). + 2CH,COOH — (CH,C0O0)_Cu + 2H.0

Cu(OH);, tan dé dang trong dung dich NH; do tao phirc c6 mau xanh lam goi 1a nuéc Svayde c6 kha ning
hoa tan cellulose:
Cu(OH), +4NH, —[Cu(NH, ) |(OH),
Cu(OH), duoc diéu ché:
Cu™ +20H —Cu(OH), }
IV. SILVER

Co6 tinh mém, déo (d& kéo soi va dat mong), mau trang, dan nhiét va dan nhiét tot nhat trong cac kim loai.
La kim loai ning (khéi lugng riéng 13 10,5 gam/cm?), nong chay & 960,5°C.

. E' = 40,80V
Co tinh khir yéu, nhung ion Ag" ¢ tinh oxi hdéa manh [ '
Khoéng bi oxi hoa trong khong khi, du ¢ nhiét 0 cao nhung tac dung véi ozone ngay & nhiét do thuong.
2Ag+0, 5> Ag,0+0, 7T
Khoéng tac dung véi HCL, H,SO4 loang, nhung tac dung véi acid c6 tinh oxygen héa manh nhu HNO;,
H,SO, dac nong.

Ag+ 2HNO, — AgNO, + NO, T+H.0

(dac)
3Ag+4HNO.( lodng ) - 3AgNO, + NO T +2H,0

2AL+2H SO, o

Luu y: Ag c6 kha nang phan ung véi acid HI giai phong H,
2Ag +2HI - 2Agl +H, T
Ag bi hoa tan trong dung dich KCN khi ¢6 mit clia oxygen vi tao ra phirc chat:
4Ag+0, +8KON + 2H.0 — 4K [Ag(CN), ]+ 4KOH

Khi tiép xuc voi khong khi hodc hoi nude co mit H,S thi Silver c6 mau den.

— 5 Ag.80,+80. T+2H.0
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4Ag+2H,5+0, 5 2Ag.S L +2H,0

-

mau den

Aok A28 10, ——2Ag4 80,
Didu ché: MES U = 2AL 50,

4AgNO, 4 2H 0 —Shadidh , gag |0, T4HNO,

Ag.S+4NaCN - 2Na [Ag(CN),]+ Na 8

Ttr dung dich phtrc trén ngudi ta khir Silver bang bot Zinc hodc Aluminium:
Zn+ INa[Ag(CN).] = Na,[Zn(CN), ]+ 2Agd

IV. NICKEL , ’

La kim loai mau trang Silver, rat cung.

. E' =—0.20V = E" = 0,44V
Co tinh khtr yéu hon Iron i Fe™ e )

Nickel c6 thé tac dung duoc v6i nhiéu don chit va hop chat: Khi dun néng c6 thé phan tng véi mot sb
phi kim nhur oxygen, Chlorine, ...; phan g duoc véi mot sé dung dich acid, dac biét tan dé dang trong
dung dich acid HNO; dac nong.

Vi du:

2Ni +0, — 32Ni0
Ni+ ClL—— NICL
O nhiét do thuong Ni bén véi khong khi, nudc va mdot sb dung dich acid do trén bé mit Ni c6 mot 16p mang
oxide bao v€. Khi cho H,O qua Ni nung dé tao ra NiO.
Ni+ HO——>Ni0+H, T
Ni tac dung v6i dung dich HCI cham hon Fe.
N1+ 2HCl — NIiCl, + H, T
Nhung dé tan trong dung dich HNOj; lodng.
3N+ SHNO,( lodng ) —3Ni(NO, ), +2NO T +4H.0
Tuong tu nhu Fe thi Ni bi thu dong hoad bo1 HNO; dac, ngudi.
Diéu che:
NiO+H, ——Ni+ H.O
INIO+ 2Al—— 3Ni+ ALO,
INISO, + 2H,0—Shmadmde N |0, T42H SO,

V. ZINC
La kim loai ¢c6 mau lam nhat, gion ¢ nhiét d6 thuong, déo & nhiét do 100-150°C, gion trd lai & nhiét do
trén 200°C.

T . A ‘o , IR IS =-0,70V
Zinc 1a kim loai hoat dong, c6 tinh khir manh, thé dién cuc chuan cia Zinc

. Zinc tac
dung véi nhiéu phi kim va cac dung dich acid, kiém, mudi. Tuy nhién Zinc khong bi oxygen hoa trong
khong khi, trong nudc vi trén bé mit Zinc ¢6 mang oxide hodc cacbonat base bao vé. Vi du:

Zn+ Cl, ——ZnCl,
Zn+ 2HCl— ZnCl,+ H, T
Zn+4HNO, .. - Zn(NO. ), 4 2NO, T42H.0

&
47n+5H.80, . —4ZnS0, +HST+4H.0

dac
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Zn+ 2NaOH + 2H.,0 — Na,[Zn(OH), ]+ H. T
VI. TIN
La kim loai mau trang Silver, déo, nhiét d6 nong chay 232°C, nhiét d6 s6i 2620°C. Thé hién tinh khtr yéu
hon Zinc va Nickel.
Trong khong khi, ¢ nhiét do thuong, Sn khong bi oxi hoa; & nhiét dd cao Sn bi oxi hdéa thanh SnO..
Sn+ 20, ———85n0,
Ngoai ra: Sn+S5——Sns
Sn+ 2C1, —— SnCl,
Tac dung cham voéi dung dich HCI, H,SO4 loang.
Sn+ 2HCl —SnCl, + H, T
Sn+ H,80.{ loang ) — SnsSO, + H. T
Tac dung véi dung dich HNOs tao mudi Sn (IT) nhung khéng giai phong H,.
3Sn+ SHNO, ( lodng ) — 3Sn(NO, ), + 2NO T +4H.,0
Tac dung v6i dung dich HNOs, H>SO. déc tao hop chit Sn (Iv).

Sn+4HNO, .. S HSnO. +4NO. T +HO

acid stanic
Tac dung véi dung dich kiém dic (NaOH, KOH).
Sn+ 2KOH + 2H.0 — K, [Sn(OH), |+ H, T
Didu ché: Sn0, + C———5n+CO,
VII. LEAD
Lead c6 mau tring, hoi xanh, mém (c6 thé cit bang dao), dat mong va kéo soi.
Lead 1a kim loai ning, c¢6 khéi lwong riéng 13 11,34 g/cm?, nong chay & 327,4°C s6i & 1745°C.

o  |E =-0.13V)
Thé hién tinh khi yéu * ™ ™ )

Tac dung véi mot s6 phi kim khi nung néng:

2Ph + O, ——2PhO
Ph+ Cl, ——PhCl,

Ph+ S——PhS
Khéng tac dung véi dung dich HCI, H,SO, lodng (dudi 80%) do cac mudi Lead khong tan (PbCl, va
PbSO4) bao boc bén ngoai kim loai.
Tac dung dé dang véi dung dich H,SO, déc, nong va tao thanh muoi tan Pb(HSOy)s,.
Pb+3H.S0, — Ph{HSO,) +SO,T 12H.0
Tan dé dang trong dung dich HNOs lodng, tan cham trong dung dich HNO; dic
3Ph+ SHNO, lodng — 3Pb(NO, ).+ 2NO T +4H.0

Pb+4HNO, & — Ph(NO .|

FINO. T 2H.O
ic ) .

Khi c6 mét khong khi, chi c6 thé tac dung véi nude va co thé tan trong acetic acid va céc acid hiru co khac.

2Ph+ 0. + 2H.0 — 2Ph{OH).
2Pb + 4CH COOH + O, — 2Pb(CH.COO), + 2H.O
Tan cham trong dung dich kiém néng (nhu KOH, NaOH).
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Ph+2KOH + 2H.0 - K. [PhiOH). |+ H. T
VIII. GOLD
Au [Xedtsd " os
Trong cac hop chit, Gold c6 s6 oxygen héa phd bién 1a +3, ngoai ra con c6 s6 oxygen hoa 1a +1
La kim loai mém, mau Gold, déo, c6 tinh dan dién va dan nhiét tét, chi kém Silver va Copper.
Khéi lwong riéng 1a 19,3 g/cm?, néng chay o 1063°C.
.50V

Céu hinh electron cia nguyen tor

E"
Thé hién tinh khtr rat yeu ( o
Tac dung voi Cl, va F, ¢ nhiét d6 cao.

2Au+3CI _2WE yrAuC).

~(dw)
2A0 4+ 3F, ———2AuF
Gold khong bi oxi hoa trong khong khi du ¢ nhiét do nao va khong bi hoa tan trong acid, ké ca HNO:s,
nhung Gold bi hoa tan trong:
- Nudc cudng toan (hdn hop 1 thé tich HNO; va 3 thé tich HCI dic)
u+HNO, +3HCl - AuCl +NO T +2H.0
- Dung dich mudi cyanide cta kim loai kiém, nhu NaCN, tao thanh ion phirc [Au(CN).].
4Au+ 0, +8NaCN + 2H.O — 4Na [Au(CN), ]+ 4NaOH
- Mercury, vi tao thanh hdn héng véi Au (chat rin, mau tring). Dt néng hdn héng, thiy ngan bay hoi con
lai Gold.
XIX. MANGANESE

Mn :[Ar]3d s’

Trong cac hop chit, Manganese c¢6 s6 oxi hoa phd bién 1a +2, +4 va +7, ngoai ra con tao cic hop chét véi
bac oxygen hoa +3, +4 va +6.

Manganese chiém khoang 0,09% trong luong vo Trai Dat, dimg thir 13 vé d6 phd bién va dimg hang thir
ba trong sb cac kim loai chuyén tiép.

Céu hinh electron ctia nguyén tir

Manganese ton tai trong nhiéu loai quing, chu yéu la quang pirolusit (MnO,); ngoai ra mot sé khoang
chit khac c6 chtra Manganese nhu Mn,O;; Mn,03.H,O va cac mudi sulfide nhu MnS, MnS,, ...
Khéi luong riéng 13 7,4 gam/cm’, néng chay & 1244°C.

E, =-1,18V
Thé hién tinh khir trung binh ( Ma e F

So do6 thé di¢n cuc cua Manganese:
- Trong moi trudng acid:

+ 1,51
. +0,56 > |
MnO, - 2- 2 3. +427 + 0,95 g 13 ¢ _-hLI8
nl, MnOy MnO, MnO, 3 Mnj MI‘I] Mn
| +2.27 [ +1,23 |
+1,7
- Trong moi trudng kiém:
+ 1,51
MnO. 2. +0.27 3. +427 - 0,25
In0, MnQy, Mn{}f MnO- Mn, 03 ———Mn(OH), = Mn

| +0,62 L1 - 0,05 |
+ 0.6
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- Manganese khong phan g truc tiép v6i hydrogen, nhung khi H, tan dugc trong Manganese nong
chay.

- Trong khong khi, Manganese ¢ dang khéi ran, khong bi oxi hoa ngay ca khi dun néng vi dugc bao boc
boi 16p oxide mong bao vé cho kim loai; néu & trang thai bot kim loai lai d& bi oxi hoa hon, nhung néi
chung Manganese rat kho phan tng véi oxygen, tao ra Mn;O, & 940°C.

AMn+ 20, ——Mn 0,
- Manganese phan tng truc tiép v6i Sulfur, Selenium, Tellurium tao ra cac hgp chat nhu MnS, MnSe,
MnSe,, MnTe, MnTe,, ...
- Manganese hoa hop truc tiép véi nito tao ra MnsN, & 600 - 1000°C.
N, + 3IMn—— Mn N,
- Manganese phan tng truc tiép véi Phosphorus khi nung trong ampun han tao ra cac chit MnsP,, MnP, ...
- Manganese hoa hop truc tiép voi carbon va silicon tao ra cac hop chat MnC, Mn;Cs, Mn;Si, ...
- Manganese phan ng manh v&i cac halogen tao mudi MnX,. Thi du:
Mn +Cl, - MnCl,
- Manganese phan tng dugc vdi H>O khi dun néng.
Mn +2H,0 5> Mn{OH), +H., T
- Manganese tan trong dung dich acid loang nhu HCIl, H,SO4 loang giai phong H,.
Mn + 2HCl > MnCl, +H, T
- Manganese tan trong H>SO4 déc tao ra SO,, néu H,S0, dic, nguoi phan trng xay ra cham, nhung khi dun
néng phan ung xdy ra rt nhanh.
Mn +2H.S0, — MnSO, +50. T+2H.0
Véi HNOs loang tao ra khi NO.
3IMn+ SHNO., — 3Mn(NO. ).+ 2NO T +4H.0
- Manganese khong phan tmg véi dung dich kiém.
- Manganese duoc diéu ché bang phuong phéap nhiét nhém tir cac oxide MnO va Mn;O,.
IMn, O, + 8Al——4ALO, +9Mn
Ciing c6 thé diéu ché biang phuwong phap nhiét silic:
MnO. + 81 ——Mn + 8i0,

Trong cong nghiép Manganese duoc diéu ché bang cach nung carbon dé khir oxide Manganese trong 16
dién.

Manganese ciing dugc diéu ché bang phuong phap dién phan dung dich mubi sunfat.

- M6t s6 hop chat cia Manganese:

+ Manganese (II) hidroxide, Mn(OH),: La chat rdn mau tring, duoc diéu ché tir phan (mg ctia dung dich
mudi Manganese (IT) voi kiém:

2Mn SO, + 2NaOH — 2Mn(OH), 4 +Na.S0,

Trong khong khi, c6 mat O, thi Mn(OH), bi oxygen hoa dan theo phwong trinh:

2Mn{OH), + O, + 2H,0 - 2Mn(OH),
Mn(OH), la mét base.
Mn(OH), + H.SO, - MnS0, + 2H.0

+ Manganese (IV) oxide, MnO,: La chit bot, mau nau den, khong tan trong nudc va dugce diéu ché béng
cach dun néng Mn(NOs), d&én 200°C.

Mn (NO. ), ——MnO, + 2NO,
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Khi dun néng bi phan hity: IMnO, ——Mn. 0, + O,
Khi dun véi H,SO,4 déc ndng tao ra Ox:
2MnO, + 2H,S0, ——2MnS0, + 0, T +2H,0
MnO; c6 tinh oxi héa manh va ca tinh khi.
MnO., + 4HCl - MnCl, +CL, T+2H.0
MnO, +H.,C.0, +H.50, - Mn50, +2C0, T+2H .0
MnO, +H.0, +H.50, - Mns0, + 0, T42H .0
IMnO, +4KOH + O, - 2K MnO, + 2H O
3MnO, + KCIO, + 6KOH — 3K MnO, + KCl+ 3H.0
2Mn0, + 3PbO, + 6HNO | — 2HMnO, + 3Ph(NO, ), +2H O
+ PotassiumpeManganeseat, KMnO,: O trang thai ran 1 nhiing tinh thé hinh thoi, d& két tinh mau tim d6
gan den, c6 anh kim. Tan trong nuéc c6 mau tim dam; dung dich lodng c6 mau do.
Khi nung ndng dén 200°C, & trang thai két tinh KMnO, bi phan huy theo phan tmg:
2KMnO, —— K. MnO, + MnO, +0, T
Khi dun s61 véi dung dich kiém tao ra KoMnOy va O,.
4KMnO .+ 4KOH ——4K MnO_ +2H.0+0. T
KmnOy 1a chét oxi hoa manh. Tinh oxi héa phu thudc vao moi truong cuia dung dich, manh nhét 1a méi
truong acid.

mi: H (1H-50) 2
= MnSO,
r : mit: Ha() 4
KMnO), 2 = MnO,
miOH th
> K,MnO,

2KMnO, + 5K SO, +3H.80, > 2MnS0. + 6K SO +3H.0

JKMnO, +3K SO +H.0 - 2MnO_ 4 13K SO + 2KOH
2KMnO, + K.SO. + 2KOH — 2K MnO, + K SO, + H.0

Phan II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN DANG
DANG 1: GIAI THICH QUY LUAT BIEN THIEN TINH CHAT CUA PON CHAT VA HQP
CHAT
Phwong phdp: Nim vimng ciu tao nguyén tir, quy luat bién thién tinh chét cua cac don chét Cr, Fe, Cu, Zn,
Ag, Mn... va cac hop chit ctia ching.
Vidy I:

a) Tai sao hop chat Cr (III) lai giéng v6i hop chat Al (III) ?

b) Tai sao Cu, Ag, Au déu cho cac bac oxygen hoa +1, +2 va +3, nhung bén d6i voi Cu 1a +2, véi Agla
+1 vavol Au la +3

Gidi
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a) C (III) giéng Al (III) vé thanh phan hop chét va tinh chat héa hoc vi tac dung phan cuc hoa cua ion Cr**

o roo=055A" . 1. =0.57; :

va ion AI’* gan bang nhau (giy ra boi dién tich +3) tr gan bang L I: \ va d6 am dién cua
Al(y, =1t L s Ty, =10

Ally,, =1 1”gﬁnbéng[[["f" I ‘I‘I}.

b) Do hién twong bdo hoa gip phan mirc (n - 1)d ma co6 su chuyén 1 electron trén phan mirc ns vao phan
mire (n - 1 )d, do d6 cdu hinh electron cua

[Ar]3d’ds” Lai 1a [AT13d s

[Kr}:hl: '3g!

Cu déng 1&

[Kr}:kl '55° lai 1a

[Xc}:’:d '6s° lai 12 [Xc}ﬁd"'hs:

Ag dang 18

Au dang 1€
Két qua cua su chuyén 1 electron ns vao phan mic (n - 1)d 13 1am bén thém phan mirc ns, din dén ning
lwong phan mirc ns va phan mic (n — 1)d gén bang nhau, hay néi cach khéc, cu hinh 18 electron ciia 16p vo
(n — 1)d khong hoan toan bén. Nén khi bi kich thich thi 1 hodc 2 electron & phan mirc (n — 1)d cé thé tham
gia hinh thanh lién két hoa hoc. Do d6, Cu, Ag va Au déu c6 bac oxygen hoa +1 (khi nhuong 1 electron trén
phan 16p ns) +2 (khi nhudng thém 1 electron trén phan 16p (n - 1)d) va +3 (khi nhuong thém 1 electron trén
phén 16p (n — 1)d nira).
Bac oxygen hoa bén cta Cu 1a +2, Ag 1a +1 va Au 1a +3 vi:
« O Cu: 1 electron trén phan 16p 4s va 1 electron trén phan 16p 3d vira chuyén tir phan 16p 4s vao do hién
tugng bao hoa gap phan muc 3d lién két yéu hon véi phan mue 3d, Copper thdi d& nhudong khi cung cp
nang lwong nho. Do d6, bac oxygen hoa +2 bén.
« O Ag: Bac oxygen hoa +1 bén dic biét va cau hinh 4d'° bén hon cau hinh 3d"° ciia Cu do d3 duoc hinh
thanh & Pd... 4d'°5s°, xép trudc Ag.
O Au: Bac oxygen hoa +3 bén vi cdu hinh electron 5d'° chwra bén. Do ning luong cac obitan 5d va 6s gan
nhau, hién tugng bao hoa bt dau xuat hién & Pt xép trude Au. Pt ¢6 cdu hinh ...5d°6s' va Au duogc dién tiép
1 electron vao phan muc 5d dé c¢6 ciu hinh ... 5d""6s'  Ca 3 electron (1 electron trén obitan 6s va 2 electron
trén obitan 5d déu lién két yéu véi nguyén tir nén dé nhudng electron dé hinh thanh lién két hoa hoc.
Vi du 2: Néu va giai thich quy luat bién thién cac tinh chat hoa hoc cta hai diy hidroxide bac oxygen hoa
+4 va +2 cua Ge, Sn va Pb.

Gidi
Ge(OH)

- Sn{OH), — Pb{OH)

- - -

* Theo day:
- Ludng tinh: Tinh base > tinh acid. Tinh base tang va tinh acid giam tir trai qua phai vi tdc dung phan cuc

r 2+ - A
hoa cuia ion M*" giam do M ting gay ra.
- Tinh khir: Vi M ¢6 bac oxygen hoa duong. Theo day trén tir trai qua phai tinh khir giam vi d bén cta bac
oxygen hoa +2 tang.

« Theo ddy: Ge(OH), - Sn(OH) - Ph(OH),

- Ludng tinh: Tinh base < tinh acid. Tinh base tang va tinh acid giam tir trdi qua phai vi tdc dung phan cuc

hoa cuia ion M*" giam do B tang gay ra.

- Tinh oxygen héa: Vi M c6 bac oxygen hoa duong cao nhat (+4). Theo day trén tir trai qua phai tinh
oxygen hoéa ting va do bén cua bic oxygen héa +4 giam.

Trong hai day trén, ddy M(OH), thé hién tinh base manh hon ddy M(OH), vi tac dung phan cuc hoa cua ion
M yéu hon so v6i M*".

Vi du 3: Trén so do ghi cac gia tri thé khir chuan ciia cac hé ¢6 Fe tham gia trong méi truong acid va trong
moi truong kiém:

Moi truong acid:
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FeO —5Fe™ -ag—2"—Fe' ag——>F¢ )
Méi truong kiém:
FeQ) ———Fe(OH), _ oov  FelOH), ———F¢ 2)
Dua vao so dd trén, hdy giai thich tai sao:
a) Fe (I11) thé hién tinh oxygen héa trong méi truong acid, Fe (IT) thé hién rd tinh khir trong méi trudong
kiém, Fe (VI) chi diéu ché dugc trong méi truong kiém manh.
b) Fe tac dung véi dung dich HCI loang cho Fe (II) ma khong cho Fe (III), trai lai Fe bi oxygen héa béi
oxygen khong khi trong méi trudng kiém manh dén Fe(OH)s.
Gidi
5 B =+0,77V >0 _, \ £1 3 e T3
a) Theo so do (1), vi "t = nén dang khir turong doi bén hon dang oxygen hoa tirc Fe™ co
xu huéng chuyén thanh Fe?":

Fe'' +4lg — Fe™

' )2 Bl V) nén phan ung dien ra la

Thuc vay, vi i
Fe+2Fe' —3Fe”

Nghia Ia Fe (III) thé hién tinh oxygen héa (khi tic dung vé6i chat khir Fe) trong méi truong acid.

=00V =0

Theo so dd 2, vi B e
Fe(OH), + OH — Fe(OH), + le
E. = 10,4V = E|.

o2 2l

nén viéc chuyén Fe(OH), thanh Fe(OH); thuén loi hon.

=, 6N

H, Fettl nén phan tmg tu dién ra trong moi truong kiém

That vay, vi
khi c6 mat O, 1a
0, + 2H,0 + 4F¢(OH), - 4Fe(OH),
Trong mdi truong kiém nong do 1M, theo so do 2:
I.'|. T 0.9V =0 ) - FeO = Fe(OH).
nén phan ung : '

., FEe[OH). = FeO"
phan ing )

xay ra thuan loi hon phan tmg nghich. Mudn

Xay ra can ting ndong do ion OH"dé lam chuyén dich can bang nguoc.
Fe(OH), + 530H &—=FeO. +4H.0 +3c
Thuc té Fe (VI) chi diéu ché duoc tir Fe (IIT) khi tac dung v6i chat oxygen hoa manh trong kiém néng chay.

0
b) Tinh F"/Fe trong moi trudng acid:

Fe' +le »Fe AG'=-1FE|

Fe* i 2e»Fe AG!=-2F.E'

Fe' +3c—»Fe AG,=-3FE

Ll IR —_
L AGY = AG!+ AGL > Y ._=L" N ;_f.l_ 0, _.-__._:_[].44:_[]mm,
Xét hai phan tng:
3 ! i 3000 {— 0,28
Fe+2H —Fe” +H,T K =10 " =10 "% =10%"

(1)
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A I |
! . AR 100585

Fe43H »Fe" +-H, T K,=100 "™ =10 "™ =10"
- 2)

>> K, , , , :
K, >>K, nén uu tién xay ra phan tmg (1) trude phan tng (2). Khi phan tmg (1) két thuc thi ¢6 thé xay

Do
ra phan ung:

Fu-‘-'-nq}c"-%ILT K, =10 =10 " =107

= K; rit nho nén c6 thé coi nhu phan tng trén khong xay ra tirc 1a Fe chi bi oxygen hoa thanh mudi Fe (II)
trong moi truong acid.
Theo so d6 2 ta cé :

I.;Iu L= E:'II.- NI Feronny j[:'ll.. I, Fe =—f].(‘l F20,9) 0.8V
), e 3 3
= E" X =+ 4% = f'.ql Wi e —0.5V X . A .
'+ 2H 0400 : : nén phan ng tu dién ra trong moi truong kiém khi c6 mat O,
la

12 o]
4Fe + 30, + 0H.O —» 4Fe(OH), K. =10 " =107"
= K, rat 16n nén phan tmg xay ra hoan toan.
Vi du 4: Viét phuong trinh phan tng xay ra trong cac trudng hop sau:
a) Bé kiém tra ndng d6 con trong hoi thd ciia ngudi tham gia giao thong, ngudi ta ding éng ¢ chira mudi
K,Cr,0;. Khi hoi th cia ngudi duge kiém tra c6 ndng do con dit 16n thi 6ng s& chuyén tir mau Gold sang
mau xanh.
b) Céc hoa chét chinh co trong thiét bi cung cip oxygen c4 nhan 1a NaClOs, BaO,. Phan (mg phan hiy
NaClOs s& cung cap oxygen. BaO, ¢ tic dung xtr 1y cac san pham phu (HCIO, Cl,) sinh ra trong qua trinh
nay.
¢) Bé xtr Iy céc khi doc NO, NO, trong khi thai dong co ngudi ta cho dong khi thai twrong tac v6i khi NH.
d) Dé hoa tach Gold 14n trong dat da nguoi ta cho hdn hop Gold va dat da tac dung v6i dung dich NaCN
trong méi truong kiém Copper thoi thdi khong khi lién tuc vao hdn hop. Sau khi hoa tach, phan dung dich
duoc tach khoi hdn hop va cho tac dung véi Zn dé thu Gold kim loai.
Gidi
a) Con (ancol etylic) khir KoCr,0; (mau Gold) trong acid sang dang mudi Cr (I1I) mau xanh
3C.H.OH+ 1['[':[}"; P 160H = 3CH.COOH +4Cr™ +11H .0
b) NaClOs; phan huy tao oxygen:
2NaClO, - 2NaCl+30,
Tac dung ctia BaO, 1a xir Iy cic san pham phu sinh ra nhu HCIO, Cl, Copper thoi tao thém oxygen.
2Ba0), + 4HCIO — 2BaCl, + 30, + 2H.0

BaO. + Cl, - BaCl, + O,

0 ANH, + ONO — 3N, + 0H,0

SNH. + 6NO. - TN+ 12H,0
d) Phan ung hoa tach Gold:

440+ 8CN -+ 0, 4 2H.O - 4[Au(CN).] +40H
Tach Gold ra khoi dung dich:

uigeli.xyz Trang 19



uigeli.xyz
2[AU(CN),] +Zn — 2Au + [Zn(CN), ]

DANG 2: VIET PHUONG TRINH HOA HOC THEO SO PO CHUYEN HOA VA PIEU CHE
Phwong phdp: Nam viing tinh chat hoa hoc ctia don chat va hop chit ciing nhu cac phuwong phép diéu ché
Cr, Fe, Zn, Cu, Ag, Pb, Ni, Mn va Au.

Vi du 1: Hoan thanh chudi bién hoa sau:

2y €0 O o, K00, K 0ro.
CrCl, —"Cr(OH), ——K[Cr{OH), | > CrCl, —"-K.CrO,
b K.Cro, —"—[Cr [:H:L'}},I]: (SO.),—“—[Cr(OH), (H,0), |
K. [Cr{OH), ]——[Cr(H.0) | —“—K Cro,
Gidi
2 (1) 2A14 Cr,0, — 5 ALO, +2Cr
(2) 4Cr + 30, —= 2010,
(3) Cr,0, + 3KNO, + 4KOH—— 2K.Cr0O, + 3KNO, + 2H.0
(4) 2K.Cr0, + H,80, 5 K.Cr0, + K.80, + H.O
(5) K.CrO. + I4HCl—— 2CrCl + 3CL T4 2KCl+ THLO
(6) CrCl, +3NaOH (via di) — Cr(OH), ¥ +3NaCl
(7} Cr{iOH), + KOH — K[Cr{OH], |
(8) K[Cr(OHJ, ]+ 4HCl - CrCl + KC1+ 4H.0
(9) 2CeCL + 3C1 + T0KOH — 2K.CrO, + 14KCl 8H.O
py (KCLO- 3(NH, ), S+ TH.SO, + SH.O —» [Cr(H.0) | (SO, ), +38L 4K SO, +3(NH,), SO,
(2) [ C2(H.0) ] (SO, ), + 12KOH — 2[Cr(OH), (H 0) ]+3K SO, + 0KOH
(3) [Cr(OH), (H,0) |+ 3KOH — K [Cr(OH), ]+ 3H.0
(4) K [Cr(OH], ]+ 6HCl - [ Cr(H,0) ]C1, + 3Kl
(51 2] Cr(H,0), |C€1, + 3KNO, + [0KOH — 2K (10, +3KNO, +0KCl+17H,0

Vi du 2: Hoan thanh chudi bién hoa sau:

: (11}
FeQ <a————— F¢(OH),

5) A ,.‘/
(5 X 2. 15)
f?:'IrIIHJ I A \

Fe;Qy————F Fe(NOy); |(16)
: !‘ lPI-IIII_" B
o (200

. 8 I "il'il (a7

(2 ‘ll,_‘.-\[:!}-q-.... -~ Fe(OH )

(3305 VT 46 'ly/l
L) s i19)
S -

o —— J"L‘{l';

Giai

(14}

Ie

Céc phuong trinh hoa hoc:
(1} 3Fe+20, ——Fe0,
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(2}  Fe,0,+4H, —— 3Fe+4H.0
(3) 2Fe+ 0, - Fe0,
(4)  Fe,0.+3H, ——2Fe+3H.0
(5) 2Fe + 3Cl, —— 2FeCl,
(6)  Fe, O+ 6HCl - 2FeCl + 3H,0
(7)) Fe,0,+ CO—"0C 4 2Fe0+ CO,
(8) 4Fe0+ O, —— 2Fe,0,
(9)  Fe,0,+ CO—"0 4 3Fe0+ CO,
(10) 3Fe,0, + 28HNO, . —9Fe(NO, ), 1 NO, T +14H.0

(IHFe(OH ). — 3 FeO+H .0

EyT—
(12) 4Fe(OH), + O, ——2Fe.0, + 4H.0
(13) 4Fe(NO,) ——2Fe,0, + 12NO, + 30,
(14) FeCl, +3AgNO, - Fe(NO, ), +3AgCH
(13) 3Fe(OH), + I0HNO, lodng — 3Fe(NO, ) + NO T +8H.0
(10)4Fe(OH), + O, + 2H,0— 4Fe(OH),
(17)2Fe(OH), —— Fe.0. +3H.0O
(18) FeCl, + 3NaOH — Fe(OH), + +3NaCl
(19) Fe(OH), + 3HC] — FeCl, +3H,0
(20) 3Fe.0,+ CO—"2Fc.0, +CO,

Vi du 3: Hoan thanh chuoi bién hoa sau:

Cuf} -IP—-——-—CU{DI e

19
(9) \ i%’“
(10) (17)

Chis = 1

(18 '121]' . \
el

R
i {2];', ,".(:um s - CuSO,
it i @ [0S

# (5) "=
Cu(NQ;); =———Cu,0

Gidi
Céc phuong trinh hoa hoc theo so dd chuyén hoa:
(1)Cu(NO, ), + Na,S — CuS{ +2NaNO,

(2) CuS+10HNO, —>CL1{.‘*~JD.\}: +H.80, +8NO, T +4H.,0
(3)  Fe+Cu(NO,), »Fe(NO,), + Cu
(4) Cu+ 2AgNO, — Cu(NO, )+ 2Ag
(5)Cu,0+0HNO, . —2Cu(NO,), 4 ONO, T 43H.0
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(6) Cu.0+ H, ——2Cu+ H,O

(7) 2Cu+ O, —— 2Cu0

(8) Cu0+ H, ——Cu+H.,0

(9) 2CuS + 30, —— 2Cu0 + 280,
(10)CuCl, + H.S —CuS 4 +2HC]
(1Cu{OH), —— Cu0+ H.O
(12) Cu(OH), + 2HC] - CuCl, + 2H.0
(13) CuCl, + 2NaOH — Cu(OH), 4 +2NaCl
(14) 2Cu.0+ 0, + SHCl—» 4CuCl, +4H.0
(15) Cu. 0+ 3H.SO, dac —52CuS0, + 80, T +3H.0
(16) Fe+ CuSO, — FeSO, + Cu

(17)Cu{OH), + H.SO, — CuSO, +2H.0

(15)Cu +S ———Cus

(19)Cu0 + 2HC — CuCl, + HO
(20) CuSO, + BaCl, — BaSO. 4 +CuCl,

(21) CuCl, —5 Cu+ Cl,
(22) Cu+ Cl, ——CuCl,

Vi du 4: Hoan thanh chudi bién hoa sau:

ZnS0, *—-——-7211([‘41'[3}4](01‘])2

AT
15
(21) (10) : }[IT]
ZI'IS |“3} _.—" “ }
i AL o
; Y. (20) {h
) 7z n(NU;,]; <*-ofoosgs Zn(OH),

@4 ¥
Ty (6. (012 ﬁ )
cF

“a
Zn 5 » Na,[Zn(OH),]

Gidi
(1) 7Zn+S——7nS

(2) Zn+4HNO, . —Zn(NO,), - 2NO. T+2H.0
(3) Mg+ Zn(NO, ), - Mg(NO, ) + Zn
(4) Zn(NO, ), + Na.S— ZnS ¥ +2NaNO,

(5) Zn(NO,), +4NaOH  — Na,[Zn{OH}.]+ 2NaNO,

(0) Zn+ 2NaOH + 2H,0 — Na,[Zn(OH). ]+ H, T
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(7)Zn(NO, ), + 2NaOH — Zn(OH), 4 +2NaNO.

(thiéu)
(8) Zn(OH), + 2HNO, - Zn(NO, ), + 2H,0
(9)ZnS+ H.8O, - ZnSO, + HS T
(10)ZnSO, + Ba(NO, ), — BasSO, L +Zn(NO. ).
(11)2NaOH + Zn(OH), — Na, [Zn(OH), ]
(12} Na, [Zn(OH), ]+ 4HCl— 2NaCl+ ZnCl, + 4H,0
(13)ZnC1, + Na.S — ZnS 4 +2NaCl
(14) ZnSO, + BaCl, — BaSO, 4 +ZnCl,
(15)ZnCl, + 6NH, . +2H.0 >[Zn(NH,) J(OH), + 2NH C|

SR du T ° - | : ‘
(16)[ Zn (NH.)_](OH), + 6HCl — ZnCl, + 4NH,Cl+ 2H .0
(17)Zn(OH), + 4NH, [ Zn(NH, ) |(OH),
(18)Na, [Zn(OH), ]+ 2H,80, — Na 80, + ZnS0, + 4H,0
(19)ZnCl, + 2NaOH .. = — Zn(OH), + +2NaCl
- (thiéu) -
(20)ZnCl, + 2AgNO, — Zn(NO, ). + 2AgC1{
Vi du 5: Tir cic chit ban dau: | &1 O FE(OT), FeCL FeSO VA Fe, (SOL). a0 et 1an so db chuyén hoa
biéu dién mdi lién hé giira cac chét trén v6i nhau. Viét phuong trinh hoa hoc theo so @ chuyén héa do.

Gidi

So dd chuyén hoéa:

Fe(OH),

Fes(SO,); =
Céc phuong trinh hoa hoc theo so db:

(1) 2Fe+ 6H,50. (dic) —Fe (SO, ) +350, +0H.O
(2) Fe (SO, ), + EE-Tg(du) — 3IMg50, + 2Fe
(3) FeO+ H, ——Fe+ H,O
(4) Fe+ HLO—"" 5 FeO+H, T
(5) FeCl,—4_, Fe ¢ C1,

(6) Fe+ 2HCl - FeCl, + H, T
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(7)Zn+ FeS0, — ZnS0. + Fe
(8) Fe+ H.SO. (loang) — FeSO, +H, T
(9) 2Fe0+4H.80, .. —Fe (SO.) +S0. T +4H.0
(10 Fe, (SO, )+ Cu— CuSO, +2FeS0O,
(11)2FeS0, +4H,80, (i)~ F&:(80.), 50 T+4H.0
(12)Fe0+ 2HC1 - FeCl, + H,0
(13)Fe(OH), + H,SO, — FeSO, +2H,0
(14) FeSO, + BaCl, — BaSO, | +FeCl,
(15)FeCl, + 2NaOH — Fe{OH), 4 +2NaC|
(10)Fe(OH), + 2HCl - FeCl, + 2H.,0
(17)Fe(OH), —7mm— FeO + H.O
T | ol e
(I8)2Fc(OH), +4H.80, \. o
(19)FeSO, + 2NaOH — Fe(OH), | +Na S0,
Vi du 6: Viét 6 loai phan tmg truc tiép chuyén Fe’* thanh Fe? (san pham phai gdm céc chat khac loai, va chi

— Fe, (SO, ). +80. T +0H.O

dung cac chat vo co !).
Gidi

Céc phuong trinh hoa hoc tryc tiép chuyén Fe** thanh Fe?".

[)2Fe™ + Fe — 3F¢”

2)2Fe” +Cu—Cu™ +2Fe”

3)2Fe” 421 S 2Fe 41

4) 2Fe" + H,S > 2Fc¢” 84 42H’

5)2Fe” +8n™ — 2Fe” +8n”

6) 2Fe” + 80, + 2H,0 »2F¢” + 807 + 41’
Vi du 7: Trinh bay phuong phép thuy ngin long va phuong phap xianua dé san xuit Gold.
a) Phwong phap thuy ngan long
Pé tach Gold ty sinh co trong bot quiang ngudi ta ding cac phuong phéap dii (rira bang nudc), hoa tan Gold
trong thuy ngan 1ong tao ra hdn hong Au-Hg. Sau d6 cho hdn hdng thing hoa, thuy ngan bay hoi, con lai
Au.
b) Phuwong phap xiania
Bén chét ctia phuwong phap nay 1a hoa tan Gold c6 trong quing bang dung dich NaCN loang (0,03 - 0,2%),
Copper thoi cho khong khi 16i qua, Au chuyén vao phuc chat:

4Au+ 0, +8NaCN + 2H,0 — 4Na [Au(CN), ]+ 4NaOH
Sau d6 cho dung dich phtrc chét tac dung véi Zn, Au duoc tach ra:
Zn+ 2Na[Au(CN).]— Na,[Zn{CN), ]+ 2Au
Vi du 8: Viét 5 phuong trinh hoa hoc ctia phan tng truc tiép tao ra hop chat Chromium (VI) tir hop chit

Chromium (III).
Giai
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2Cr(OH), +3Na,0, - 2Na C10, + 2NaOH + 2H,0

2CrOH), + 3Br, + TONaOH — 2Na ,CrO, + 0NaBr + 5H.,0

2Cr(OH], + 3NaClO + 4NaOH — 2Na €O, + 3NaCl+ 5H.,0

2Cr(OH), +3Pb0, + 4NaOH — 2Na ,CrO, + 3PbO + 5H.0

2Na [Cr{OH), ]+ 3Br, +8NaOH — 2Na,CrO_ + 6NaBr + 8H.0
FeS,.Cu(OH), -CuCO  FeO-CrO ,ALO JAg S

Vidu 9: Tu cac chit ban dau: va cac hoa chat, diéu kién
can thiét khac. Hiy viét phuong trinh hod hoc cta cac phan Gmg diéu ché:
a) Cac kim loai: Al, Fe, Cu, Ag. Cr.

Fe (SO, ) ,CuSO_ Cr(NO ) AgNO,

Giai

b) Cac dung dich mubi:

a)
« Diéu ché Al:
2A10, 'fc“"“"“'“-“"“" >4+ 30, T

rialit (Mo AdF, )

* Diéu ché Cu:

Cu(OH), CuCO, ——2Cu0 +CO, T+H.O

CuO+H, ——Cu+H.,0
« Diéu ché Cr:

FeO, Cr,0, . K,CO

Nung v6i - ° 77 trong khong khi ¢ nhiét do cao.

2Fe0-Cr0, +4K,CO, + 20, (kk) > 4K CrO, + Fe.0, +4CO

tan trong nuoc khong tan
K,CrO, dé hoa tan trong nudc con Fe,O; thi khong tan nén dugc tach ra. Khir K,CrO, thanh Cr,0; bang
cacbon.

2K.CrO, + 2C——=Cr,0, + K.CO, +K.0+CO
Cudi cung dung phuong phap nhiét nhom dé khtr Cr,0s.
Cr.0, + 2Al—— ALO, + 2Cr
« biéu ché Fe:
4FeS, + 110, —— 2Fe,0, + 880,
Fe,0,+3H,——Fec+3H.0
« Diéu ché Ag:
Ag S+0,——2Ag+80,
b)
* DBi¢u ché Fe,(SO,);:
Fe O, +3H SO, - Fe (50_) + 3H.0O
* Diéu ché CuSO.:
Cu0+ H.80, - CuS0, +H.0
« Biéu ché Cr(NO;),:
Cr.0. + 0HNO, — 2Cr(NO, ). + 3H.0
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Zn+ 2Cr(NO_ ), — Zn(NO, )+ 2Cr (NO, ).
« Diéu ché AgNO:;:
Ag+2HNO, T, AINO, +NO, T+H,0
Vi du 10: Tir cac chit ban dau: SnO,, PbS, NiO, ZnS hiy viét phuong trinh hoa hoc cta cic phan tng diéu
ché: Sn, Pb, Ni va Zn.
Gidi
« Diéu ché Sn:
Sno. + 20 ——8n+ 2C0O
« Diéu ché Pb:
2PhS + 30, ——2Pb0 + 280,
PhO + C——Pbh+ CO
« Biéu ché Ni:
ANIO+ 2A1—— ALO, +3N;
« Diéu ché Zn:
2Zn8+ 30, ——27n0+ 280,
n0+C——7n+C0
DANG 3: BAI TAP VE NHAN BIET VA TACH CHAT
Bang thudc thir cho mot sé cation kim loai

Chit cin nhan biét Thudc thir Hién twong Phwong trinh héa hoc
Zn Dung dich OH H,T M +2NaOH + 2H.O —
Pb (NaOH) Tan+ = Na_ [M(OH), ]+ H. 1
Sn (M :Zn,Pb,Sn)
Zn, Cr, Fe, Ni, Sn | Dung dich H'(HCI) Tan + 15 0 M+2H >M* +H, T
an+

(M :Zn.Sn.NiLFe.Cr)

HNO:; déc, nong Tan + dung dich mau Cu+ 4HNO, — Cu(NO, ), +
xanh +NO, T (nau) | 2NO_ +H.O

Dung dich Tan + dung dich mau Cu+ 0O, +4HCl — 2CuCl, +
Cu HCI/H,SO4 loang ¢6 xanh IH.0O
suc O, )
POt chay trong O, | Mau do (Cu) — mau 2Cu+0, - 2Cu0
den (CuO) _
Ag HNO:dac, nong sau | Tan +NO, T (nau) + Ag + 2ZHNO, — AgNO, +
do ChO(Il\iI(’c:l}(ljl dung 1 réng NO, T H,0 | |
- AgNO, + NaCl — AgCl L+
NaNO,
Au Hon hop HNO; dic Tan+ NO T Au + HNO . + 3HCI —
va HCl déc tron theo AuCl +NO T+H.O
ti 1¢ thé tich 1: 3 '
Cu* Cho tir tir dung dich 4 xanh Cu™ +20H —Cu(OH),
AL OH dén du U nau den Ag 1 OH — AgOH Y

2AgOH — Ag. 04 +H.O
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Pb* 4 tring tan trong Pb* + 20H — Pb(OH), |
OH  du Ph(OH), + 20H —
[Cr{OH). ]
Sn** 4 tring tan trong Sn* + 20H —Sn(OH), 4
OH" du Sn(OH), + 20H —
[SniOH). ]
Cr* 4 mau Gold khong Cr* +20H — Cr(OH), |
tan trong OH™ du +
Cr” 4 mau xanh tan Cr' 130H —Cr{OH), |
trong OH hodc tan | cop) + OH — [Cr(OH),]
trong NH3 1ong
T(OH) + 6NH.
Cr(OH). (HH‘(léng)
:»[c-:-(NH_,}“]" + 30H
Zn™ 4 tring tan trong | Zn> + 20H —» Zn(OH), |
OH du Zn(OH), + 20H > [Zn{OH).]
Ni** 4 mau xanh lyc Ni*' + 20H — Ni{OH),
khong tan trong OH
du
Dung dich NH; L mau xanh luc Ni*" + 2NH, + 2H. 0 —
khong tan trong NH; Ni{OH}, ¥ +2NH]
du tao thanh ion phuc Ni(OH). + 6NH. —»
mau xanh I . _
[Ni(NH,), | +20H
Fe* Dung dich OH Két tua trang xanh Fe’ +20H —Fe(OH),
hod nau 4o trong 4Fe(OH). + 0. +2H.0 -
khong khi o :
ong &l 4Fe(OH),
Dung dich KMnO, ¢6 | Mat mau dung dich SFe + MnO +SH —
mat H" ciia moi thudc tim o
. ; (mau tim hong)
truong acid o .
Mn™ +5Fe” +4H,0
(khong mau)
Fe* Dung dich OH hodc Két thia mau nau do Fe'" +30H —Fe(OH). |
NH; Fe' +3NH, +3H.0 -
Fe(OH), + +3NH;
Dung dich SCN | Hop chat maudo mau | Fe™ ; 3SCN —» Fe(SCN).

Iron (11l) sunfoxygenanua
(mau do mdu)

Vi du 1: Co 7 chat ran dang bot, mau sic twong ty nhau: CuO, FeO, MnO,, Fe;04,Ag,0, FeS, hon hop (FeO
+ Fe). Néu cach nhan ra timg chat bang phuong phap hoa hoc, chi dung thém 1 thudc thtr. Viét cac phuong

trinh phan ung.
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Gidi

Lay mdi chat mot it cho vao dung dich HCI, hién twong nhu sau:
- Nhén ra CuO: Tan trong dung dich HCI tao dung dich mau xanh.

CuO + 2HCI — CuCl; + H,0
- Nhén ra FeO: Tan trong dung dich HCI.

FeO + 2HCl— FeCl, + H,O
- Nhan ra MnO,. Tan trong dung dich HCI, cho khi mau Gold thoat ra.

MnO, +4HCI > MnCL +CL, T+2H.0
- Nhén ra Fe;04 : Tan trong dung dich HCl tao dung dich c6 mau Gold.
Fe.0, + SHCI - 2FeCl, + FeCl, + 4H.0
- Nhén ra Ag,O: Chat rin chuyén tir mau den sang mau trang.
Ag,0 + 2HCl — 2AgCl + H,O
- Nhén ra FeS: Tan trong dung dich HCI, c6 khi mui trimg thdi thoét ra.
FeS+ 2HCl - FeCl +H.S T
- Nhan ra hon hgp (FeO + Fe): Tan trong dung dich HCI, c¢6 khi khong mau thoat ra.
FeO+ 2ZHCl — FeCl, + H.O
Fe+ 2HCl > FeCl, + H. T
Vi du 2: C6 mot tii bot mau 14 hdn hop cua 2 mudi khong tan trong nude. Dé xac dinh thanh phan cua bot
mau ndy, ngudi ta tién hanh cac thi nghiém sau:

Bot mau + HCldac,

+ ik

Dung dich B Can bot tréng
Chia B thanh 3 phan Can bot trang + Na,COs(bdo hoa)—
Phén 1 + Na,S— Két tua tring C Dung dich F + Két tia tring G
Phin2 K, [I_C[ CN), ]_b Két tia trang D FBaCl.HCI 5K Két tia trang H
Phén 3 + gidy tam Pb(CH;COO), — Két tia G + CHC;O0H (dic) —Dung dich I
den E Chia thanh 2 phan

Phén 1 + CaSO, (bio hoa), HCl —

Két tia trang H
Phén 2 + K,CrO,NaOH (du) —
Két tha Gold K

Cho biét thanh phan ciia bot mau va viét phuong trinh ion thu gon ctia cac phan Ung xay ra.
Gidi

Bot mau 1a hon hop ctiia ZnS va BaSO, (Litopon). Céac phan tng:

ZnS+2H" — Zn*'(B)+ H,S(B)

n" +S 5 ZnS(C)

3Zn" 42K 4 2Fe(CN), — K, Zn, [Fe(CN), |, L (D)

H.S+Ph + 2CH.COO — 2CH.COOH + PhS 4 (E)

BaSO. + CO° —S0° (F)+BaCO. 4 (G)

SO ¢+ Ba® — BaSO. | (H}

BaCO, + 2CH.COOH — Ba*'(1)+ 2CH.COO + H.O+CO. T

Ba® + CaSO.( bio hoa ) —» Ca™ + BasSO, L (H)

Ba® +Cr0° —BaCrO L (K)
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Vi du 3: Chi ding thém kim loai Ba, hiy trinh bay phuong phap hoa hoc dé phan biét 5 dung dich riéng biét

dung trong 5 lo mat nhén la: (NH.),S0..NH.Cl , Ba(NO; ), AlCl,. FeCl, .Viét phuong trinh héa hoc.

Gidi
Dung kim loai Ba cho vao cac dung dich déu xuat hién khi khong mau:
Ba+ 2H.0 » Ba(OH), +H, T
Néu xuét hién khi khong mau va két tia nau do 1a FeCls.
3Ba(OH), + 2FeCl, — 2Fe(OH), 4 13BaCl,
Néu xuét hién khi khong mau va két tia sau do tan 1a: AICI; .
3Ba (OH), + 2AICT, — 2AI(OH) L +3BaCl,
Ba(OH). +2A1(OH ), —»Ba[ AI(OH), | +4H.0
Néu sinh ra khi c6 mui khai va két tia trang 1a: (NH,),SO,
Ba(OH}), +(NH,) SO, ——BasO_{ +2NH, T +2H,0
Néu sinh ra khi c6 mui khai 1a: NH,CI
Ba{OH), + 2NH,Cl——BaCl, + 2NH, T +2H.0
Chi c6 khi khong mau 1a: Ba(NO3)s.

Vi du 4: Mot hon hop gdm Al, Fe, Cr va Ag. Bang phuong phap hoa hoc hay tach riéng timg kim loai ra
khoi hon hop.

Gidi
So dd tach chat:
B
—> Dung dich Na[‘ﬁ']{DHh] ._C.fﬂ}ﬁ[{g”h ;";T}m
Al :
Cr | Dung dich NaOH du
H:
I ,
Chit rfn| Fe Dung dich HCI du
Ag I_) CrCl,
Dung dich| FeCl4
HC
Fe(OH) —-—} e
CrCl, 1 H;du
T 1.Cl, d
T B T
HCI 2. NaOH dur e
Dung dich Nznlf}I:{ Jal 1.HCL Cr0, 1. Al duf, (°
. &£ 2.N
NaCl 2x MNaOH du

Cac phuong trinh hoéa hoc:
2A1+2NaOH + 6H,O — 2Na [AllOH),]+3H, T
Na[AlfOH), ]+ CO, — NaHCO, + Al{OH), I

2AIOH), 5 ALO. +3H.0

2ALO, — = 5 5441430,
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Cr+ 2HCl > CrCL+ H. T
Fe+ 2HC] —» FeCl, + H, T
2CrCL + Cl — 2CrCl,
2FeCl, + Cl, — 2FeCl,
FeCl, + 3NaOH — Fe(OH), 4 +3NaCl
CrCl, + 4NaOH — Na[Cr(OH), | + 3NaC

2Fe(OH), —— Fe,0, + 3H.,0
Fe.0,+2H,—— 2Fe+ 3H.O

NaOH + HCl— NaCl+ H.O

Na [Cr(OH), |+ HCl — Cr{OH), 4 + NaCl

(thiéu)

2Cr(OH), ——Cr0 +3H.0

Al CrO, ——ALO, +2Cr

ALO, +2NaOH +3H.0 — 2Na[Al(OH). ]

Vi du 5: Trinh bay phuong phap hoa hoc dé phan biét cac kim loai riéng biét: Ba, Cr, Al, Cu va Ag.
Gidi

Dung H>O lam thudc thir thi nhén ra kim loai Ba vi ¢6 sti bot khi thoat ra.

Ba+2H.0 > Ba(OH),+H, T
Céc kim loai con lai cho tac dung lan luot voi dung dich NaOH loang. Kim loai nao tan la Al.

241+ 2NaOH + 6H.0 — 2Na [AlOH).] +3H, T
Cho cac kim loai Cr, Cu va Ag lan luot tac dung v6i dung dich HCI néng, néu kim loai tan va c6 sui bot khi
thoat ra la Cr.

Cr+ 2HCl > CrClL+H, T
Dung dung dich HNOs; dac, nong lam thude thir di v6i Cu va Ag. Kim loai ndo tan tao dung dich mau xanh
la Cu.

tI|
Cu+4HNO; dic — Cu(NOs), +2NO, T 2H,0
(mau xanh)
Kim loai con lai 1a Ag.

t|I

Ag+2HNO; dic — AgNO; +NO, T +H,0
(khong mau)

Vi du 6: Chi ding thém mot thude thir bén ngoai, hiy trinh bay phuong phap hod hoc dé phan biét cac dung
dich riéng biét mét nhin: FeCl,, CrCls, AICL, CuSO., AgNOs, NH4NO;, CrCl.
Gidi
Dung dung dich NaOH lam thudc thir. Nhan ra:
- Dung dich FeCl,: C6 két tta tring xanh xuat hién, hoa nau trong khong khi.
FeCl, + 2NaOH — Fe(OH), 4 +2NaC|
(tring xanh)
AFe(OH). + 0. + 2H,0 —» 4Fe(OH).
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(nau do)

- Dung dich CrCl;: Két tiia mau xanh tan trong NaOH dur.
CrCl, + 3NaOH — Cr(OH), + +3NaCl
(mau xanh)
Cr(OH), + NaOH — Na[Cr(OH). |
- Dung dich AICI;: Két tta trang keo tan trong NaOH dur
AICI, + 3NaOH — Al{OH), 4 +3NaCl
(tring keo)
Al{OH), + NaOH — Na[Al{OH} .|
- Dung dich CrCl,: Két tia mau Gold khong tan trong NaOH du
CrCl, + 2NaOH — Cr(OH), 4 +2NaCl
(mau Gold)
- Dung dich CuSO4: K&t tia mau xanh khong tan trong NaOH du
CuSO, + 2NaOH — Cu(OH), ¥ +Na 80,

(mau xanh)
- Dung dich AgNOs: Két tiia mau den xuét hién khong tan trong NaOH du

2AGNO, +2NaOH — Ag.0 4 +2NaNO, +H.0

(mau den)
Con lai l1a dung dich NH4NO;, c6 khi mau khai thoat ra khi dun néng

NH NO, + NaOH——NH, T +NaNO, + H.,O

DANG 4: BAI TAP PINH LUQONG
Phuwong phdp: Cac dang bai tip thuong gip van la: Bai toan xac dinh tén kim loai, phan g oxygen héa -
khtr (kim loai tac dung vé6i phi kim, acid, mubi, ... ), bai toan dién phan,... do d6 yéu cau s6 mot 13 nguoi giai
phai nim viing tinh chat 1y hoa ctiia don chat va cac hop chét cua ching. Chang han:
* Cho hén hop X g6m cac kim loai Mn, Cr, Fe, Cu, Ag, Sn, Zn, Pb, Ni, Au vao dung dich HCI hoac H,SOs,,
lodng thi Mn, Cr, Fe, Ni, Zn, Sn tan tao ra mudi Mn (II), Cr (II), Fe (II), Ni (II), Zn (II), Sn (II) giai phong
H,. Con Pb, Au, Cu, Ag khong tan. Nguoc lai néu cho hdn hop do tac dung véi HNO; dac, ngudi hoac
H,SO, dac, ngudi thi Ag, Cu, Zn, Ni, Sn, Pb tan va Cr, Fe, Au khong tan. Con néu hoa tan trong dung dich
HNO:; lodng hay dic, nong hoic H,SO, dic, néng thi tat ca déu tan (trir Au). Tuy nhién, Au hoa tan dugc
trong nudc cuong toan.

Au + HNO; dic + 3HCI dac — AuCl, + NO T +2H,0
* Cho hén hop X trén tac dung véi dung dich kiém nong (nhu NaOH, KOH) thi Al, Zn, Sn, Pb tan giai
phong H,.

Zn+ 2NaOH + 2H.0 — Na,[Zn(OH),]+ H. T

Pb+ 2NaOH + 2H.0 — Na,[Ph(OH), ]+ H. T

« Cr khong tan trong dung dich kiém.
« C4c hidroxide ludng tinh gdm:
Al(OH)s, Cr(OH);, Zn(OH),, Pb(OH), Sn(OH),, Cu(OH),.
« M6t s6 hidroxide hoa tan trong dung dich NH; nhu Cu(OH),, Ni(OH),, Zn(OH),, Cr(OH);, AgOH (hay
AgzO)
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Cu(OH), + 4NH, — [ Cu(NH, }_]‘" 20H

Zn(OH), + 4NH, - [Zn(NH,) | +20H

Ni(OH). + 6NH, —[Ni(NH,) | +20H

Ag.O +4NH, +H.0 - 2[Ag(NH.). | +20H

Cr(OH}, (*IHII:[Iélrg}{:"[[':'[ﬂll._}“];' L 30H

Do vay khong thé két tiia cac cation

Cum . Zn™ NIP VA AL po o wong dur dung dich NH.

* Céc hop chét c6 sd oxygen hoa +2 cua Cr, Fe, Sn, Pb déu thé hién tinh kh, nhung cua Cu, Ni, Zn chi co
tinh oxygen hoa. Oxide CrO, FeO, Fe;0; la oxide base con SnO 1a oxide ¢6 tinh ludng tinh.

4C10+ 0, 52010,
4CH{OH), + O, + 2H,0 —4Cr{OH),
201+ Cl, —2CrCl,

4Fe0 + O, —2Fc.0,

4Fe(OH), + O, +2H.0 — 4Fe(OH),
2FeCl, + Cl, —» 2FeCl,

« Céc hop chét ¢6 s6 oxygen hoa +3 ctia Cr vira thé hién tinh oxygen hoa trong méi truong acid, vira thé
hién tinh khir trong méi truong kiém.

Zn+ 2CrCl, —» ZnCl, + 2CrCl,

Cr,0, +3CL, + 10NaOH — 2Na CrO, + 6NaCl+5H.,0
2Cr(OH), +3C1, + 10NaOH — 2Na CrO |+ 6NaCl+ 5H O
2Na [Cr(OH), ]+ 3CL, + 8NaOH — 2Na .CrO, + 6NaCl + 8H,0

Cr,0; va Cr(OH); ¢6 tinh ludng tinh nhung cc hop chét g véi s6 oxygen hoa +3 cua Iron thi chi ¢6 tinh
oxygen hoa, oxide va hidroxide c6 tinh base.

Cr,0, + 2NaOH + 3H.0 — 2Na[Cr(OH), |
Cr{OH), + NaOH — Na[Cr{OH}, |

Cr,0, + 6HCl - 2CrCl, +3H.0

Cr(OH), + 3HC] - CrCl, + 3H,0

Fe O, + 6HNO, — 2Fe(NO, ). + 3H.O
Fe(OH), +3HNO, — Fe(NO,) +3H.0

« Cac hop chit c6 s6 oxygen hoa +6 ctia Cr thé hién tinh oxygen hoa manh dic biét 1a trong méi truong
acid, oxide va hidroxide c¢6 tinh acid.

K.CrO. +3H.S +4H.S0,

loang

2010, +8 »Cr.0, + S0,
K.Cr,0. +8S 5K .80, +Cr0,
2010, +2NH, - Cr0, + N, T +3H.0
K.Cr0. +2C »Cr0, +K.CO, + CO
384 +K.S0._+ Cr, (SO ).+ TH.O
CrO, +H.O - H.CrO,

(acid Chromiumic)
2Cr0, +H.O - H.Cr0.

(acid diChromiumic)
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Cr0), + 2NaOH — Na .CrO, + H.O
(natri Chromate)
« Nung Fe(OH), hoic Cr(OH), trong khong khi s& thu dugc Fe,0s hodc Cr,0s, con néu khong co oxygen thi
thu duoc FeO hoac CrO.
« Fe, Cr phan ung véi Cl, sé& tao ra mudi FeCl; va CrCl.
« Fe, Cr phan tng v6i S sé tao ra mudi FeS va Cr,S;
« Nhiét phan mudi nitrat déu sinh ra oxide c6 hod tri cao.

4Cr(NO, ), —— 2010, + 8NO, + O,
4Fe(NO. ), ——2Fc.0, +8NO, + 0,
4Cr(NO, ) ——2Cr,0, +12NO, +30,
4Fe(NO, ) ——2Fe.,0, +12NO, +30,

2Cu(NO, ),——2Cu0+4NO, + O,

« Cac hop chat Fe (II):
o ™\
FeO
HNO; d3 .
Fe,0; ——— e Fe* + NO,y + HyO 4.
Fe(OH),
- Fe(NO3); HNO, lodn

Feo' L FeSO; — e Fe™ + NO + HO *...
Fe(NO; ) :
FeCl,
FeS HySO, d8c o,
FE:S: | ——— . F 3 + HyO +....
- .

* Khi nho dung dich HC1 (hoac H,SO4 lodng) vao dung dich Fe(NOs), thi trong moi truong acid (H") anion

O, s€ oxygen hoa Fe (II) thanh Fe (III).
3Fe” + NO, +4H" 5 3Fe” +NO T +2H.0

Vi du 1: Cho 18,15 gam hdn hop bot X gdm Fe, Zn vao dung dich FeSO, du, két thiic cac phan tng thu
duoc 19,5 gam chét rin. Mt khac, cho toan bd lugng X trén vao dung dich HNOs. Sau khi két thic cac
phan tmg thu duoc dung dich Y va 7,84 lit (dktc) hdn hop hai khi NO va NO,, ¢6 tong khdi luong 13,7 gam.
a) Tinh phan tram khéi luong mdi kim loai trong X.
b) Cho dung dich NH; t6i du vao Y. Tinh khéi lugng két tua tao thanh.
Gidi

a) Goi x, y lan luot 14 s mol Fe va Zn c6 trong 18 gam hdn hop X. Ta co:

Sox + 05y = [8,15 (1}

* X + FeSO, du: Fe khong phéan tng.
Zn + FeSO4 — ZnSO, + Fe
y - y
Am tang = (65— 50)x=19,5-18,15= v=0.15mol
Tu (1) = y=0,15 mol
Phan trim khoi lwong mdi kim loai trong X 1a
° wlll, = w =53.72%
0>+ 20

= ncr[]'ll =100% =53 72% =46, 25%

=a(molkn,,, =bimol)

I,
b) bat Ta cé hé:
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|a+b=0,35 ~[a= 0,15 mol
[30a +40b =137 |b=0.2mol
* X + HNO:

wi n, +2n, =0.75mol=n,, +3n,,=005mol=2n,_+2n, =0.0mol

- Tousimg hop 1: Y chita muéi N NO:-Fe(NO. ), v Zn(NO. ),

Fe — Fe' +3¢ N7 +le— N*™

015 — 0,45 0,202

Zn— Zn~ + 2¢ N* 43¢ — N
0,15 — 0.3 0,45« 0,15

N*+8 —> N

8z 7

=0,75=0,2+0,45+8z=2z=0,0125 mol

*Y + NH; du:
Fe' +3NH, +3H.0 — FelOH), } +3NH
0,15 — 0,15

Zn™ + 2NH, + 2H.O — Zn(OH), 4 +2NH;
Zn(OH), + 4NH.(d ) —>[Zn(NH.) | +20H

me.
= M= Ok =107.0,15= 16,05 gam
- Truwong hop 2: Y chita mudi Fe(NOs),, Fe(NOs); va Zn(NOs),.

Fe »Fe™ +3¢ N 4le— N*™
t sy 3t 0.2«0.2
Zn—7Zn" + 2e N™ 43> N~

0.15 — 0.3 0,45« 0,15

Fe s Fe o +2¢
(0,15 )= 2(0,15- 1)
=00 +t=02+0.45 =1 =0,05mol

*Y + NH; du:

Fe' +3NH, +3H,0 - Fe(OH), 4 +3NH
0,05 — 0,05

Fe™ + 2NH, + 2H.0 — Fe(OH), | +2NH
0,1 - 0.1

Zn* + 2NH, + 2H.0— Zn(OH), + +2NH;

Zn(OH), +4NH, = —[Zn(NH,) |+ 20H

(du)

m 11

. — Feil
m gétwwa =

Pl =107.0,05 + 90.0,1 = 14,35 gam

nén ta xét cac truong hop sau:

Vi du 2: Chia m gam hdn hop X gém Al, Cr, Fe thanh ba phan bang nhau. Phan 1 tac dung véi luong du
dung dich NaOH, két thiic phan tmg thu dugc 3,36 lit H, (dktc). Hoa tan hét phan 2 trong dung dich HCI
loding, néng (dw), sinh ra 8,96 lit H, (dktc). Cho phan 3 tic dung v&i dung dich ZnSO, du, sau khi két thiic

cac phan tng thu duoc 24,2 gam chat ran.
a) Tinh khéi lwong mbi kim loai trong m gam X.
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b) Tinh thé tich khi Cl, (dktc) can dung dé phan tng hét vi m gam X trén.
Gidi
a) Goix,y, z lan luot 1a s6 mol Al Cr va Fe c6 trong mdi phén.
« Phan 1+ NaOH du: Cr, Fe khong phéan tmg.
2A14 2NaOH + 0H.0 — 2Na [AlfOH),] +3H, T

0.1 < 0,15

= x =L 1mol
« Phan 2 + HCl loang, néng du:

2AlL 4 oHCl—2AICL +3H, T
o — 0,15
Cr+ 2HCl - CrCL+H, T
¥ — ¥
Fe+ 2HCl — FeCl, +H. T
£ — z
8,90 .

=n, =0,15+y+z=" :
224

‘ (1)
* Phan 3+ZnSO, du: Fe khong phan Ung.
2A143ZnS0, —» Al (SO,). +3Zn

0,1 — 0,15
Cr+ ZnS0O, —» CrS0, + Zn
y - y

—m,, =030,15+05v+307=24,2 =05y + 307 =14.45 o)

| v=0.05mol

Giai hé (1) va (2) ta duoc: |z =0. 2mol

Khdi lwong mdi kim loai trong X 1a
m, =3.01.27=581 gm

m, =3.0,0552="701% gam

m, = 30,250 =330 gam

b) X+ Cly:

241+ 3C1L ——2AlCL,

0,3 0,45

2Cr + 3C1L ——2CrCl,

0013 —»0.225

2Fe + 3Cl, ——2FeCl,

0,0 =09

=V, =(0,45+ 0,225+ 0,9)-22,4 = 3525

- lit

Vi du 3: Nung a gam bot Al v&i b gam bot Cr,Os trong binh chan khong. Sau khi phan tng x4y ra hoan toan
thu duoc 23,3 gam chét ran X. Cho X tac dung véi dung dich NaOH du, thu dugce 3,36 lit H, (dktc). a) Tinh
avab.

b) Tinh thé tich dung dich H.SO, 1M (lodng, ndng) can dung dé hoa tan hét X.

Giai
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a) it ny ban dau = x (mol) va Neros pan dhus = y (mol)

Theo dinh luat bao toan khéi luong:

M ban i = MX = 27X + 152y = 23,3 (1)

Vi X tac dung v6i dung dich NaOH c6 khi thoat ra nén Al con, Cr,O; hét.
2Al+ Cr.0, ——ALO, + 2Cr

2v Vo v — 2y

0y con = (x - 2y) mol

X + NaOH: Cr khong phan ung.
ALO. + 2NaOH + 3H.0 — 2Na[Al{OH) ]
2A1+2NaOH + 6H,O — 2Na [AlOH),]+3H, T
0,1 < 0,15
— X—2v= [l
xo2v=01 (g
| x = 1.3mol

Gidi hé (1) va (2) ta duge: ¥ = 0-1me!

= a=27.03=8lgam:b=152.0,1=152gam

b)
2A14 3H.80, —» Al (SO, ) +3H, T
0,3 —»0,45

CrO. +3H.80, - Cr (SO} +3H.0

0.1 —0.3

1 " lit=750ml

Vi du 4: D6t 27,8 gam hdn hop X gdm Zn, Cu va Cr trong binh chtra ddy khi O,. Sau mét thoi gian thu
duoc 32,6 gam chit ran Y. Cho Y tac dung véi dung dich HNOs dic, nong (du) thu duge dung dich X va
8,96 lit NO, (dktc). Cho Z tac dung v&i dung dich NaOH du, sinh ra 14,7 gam két tiia. Tinh khdi lugng mbi
kim loai trong X.

Gidi
Goix,y,z lan luot 13 s6 mol Cr, Zn va Cu ¢ trong 27,8 gam hon hop X.
Ta c6: 52x + 65y + 64z =278 (1)
Theo dinh luat bao toan khdi lugng:

4.8

m, =326-27.8=4.8gam=n, = _-=0.1 Smol

Quy Y v& Zn, Cu, Cr va O. Ta c¢6 cic qua trinh oxygen hoa va khir:

Cr—Cr 4 3e 0+ 2e - 20°
X3 X 33X 0.3 0.0

Zn— Zn' + 2e N 4le— N™
Vo3 oy — Ty 0.4« 0,4

Cu—Cu™' +2¢

Z— 717

=3+ 2vi2z=10 (2}

Z + NaOH du:
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H +OH »HO
Cr' +30H —Cr(OH),
Cr(OH), + OH —[Cr{OH), |
Zn' +20H — Zn(OH). |
Zn(OH). + 20H —[Zn(OH).]
Cu™" +20H — Cu(OH), +
i —* il
= M i = Oz =147 = #z=0.15 mol
[32x+03v=18.2  [x=01mol

I 4 2y =07 Yy =02
Thay Z vio (1) va (2) ta 6 he: |3 2 =0- Ly =0.2mol

Khdi lwong mdi kim loai trong X 1a
m, =32.0,1=352 gam
m, =0,2.05=13 gam
m, , =0.15.04=9.0 gam
Vi du 5: Chia 32 gam hdn hop X gdm Cu va Fe thanh hai phan bang nhau. Phan 1 tac dung vira hét véi 12,8
gam bot S. Cho phan 2 tac dung véi 250 gam dung dich HNOs 31,5%, sau khi két thiic cac phan tng thu
duoc dung dich Y va 3,36 lit (dktc) hdn hop khi Z gdm NO va N,O c6 tong khdi lugng 5.2 gam. Tinh
khéi lwong mudi thu dugce trong Y va s mol HNOs phan tng.
Gidi
Goi x, y lan luot 13 s6 mol Cu va Fe chtra trong 16 gam X. Ta c6:
52x +5y=16 (1)
« Phan 1 +S:
2CT + 38— —CrS,
X — 5%

Fe+5——Fes

200

[x=0,2mol

Giai hé (1) va (2) ta duoe: |¥ = 0 1mel
« Phan 2 + HNO::

n.. =aimolkn,  =himol
Bé,t il 1 i g ) ! i

|30a+44b=352  [a=0.Imol

Tacope @ 10=015 7 [b=0.05mol

Néu san pham khir chi gdm NO va N,O thi

n dn,,, +10n, , =0.9mol <n,, X <
N9 phan tmg= " v " ban dau = 1,25 mol nén HNO; con va hon hop kim loai
hét.
2 #3 =0.5mol =¥
Tuy nhién 2 ne (nhuong)mn = My ¥ 20, mol > In, (nhan)
=3n,,+5n, ,=07mol = .
o v Truong hop nay loai!

Vay c6 su tao thanh mubi NH,NO;.
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Xét 3 truong hop:
- Truwong hop 1: Y chira mudi Fe(NOs),, NH,NO; va Cr(NOs)s. Trong truong hop nay HNO; hét

Nyyn —4n,, —10n,
SNy, = - L =0,035mo

M ]f]

n, +8n, . +10n,, . =L05mol=In
:)Zne(nhan): i Sy | VH Mo o

(Truong hop nay loai !)

2n, +3n, =0,8mo
(ahuong) == 30 mol

 Truomg hop 2- Y chita mudi Fe(NO. ). . Fe(NO, ), . NH.NO, va Cr(NO. ).

N by — 0, — 10D, )

Ny, = ——— ~ =0,035mo]
' 10

3n,, +8n, ., +10n,, .., =1.05mol > %
= 2 ne (nhan) = ~ ¥ TN oo = 105mol = Zn

. Trong tu nhu trén ta cling co:

(nhudng)me = 0,9 mol > 2 n, (nhudng) =
2n . +3ng 430 =2y, +3.0,2+43(01-y,)=09-y,
(1 12 s6 mol Fe(NOs), ) (Trudng hop nay loai !)

- Toutimg hop 3: Y chita muéi F¢ (NO: ). NH.NO, v Cr (N0 )

Cr—Cr' + 3 N +3e— N~
0,2 50,2 0.0 0,3« 0.1
Fe —»Fe™ +3e¢ IN +8e 2N
0.0 —=0,1-0.3 0.4« 0,1
N*+8— N
SC ¢

=0, 7480 =09 =¢c=0,025mol

= Ny, phin g — dn,, +10n, ,+10n,, ., =115mol
Khéi lwong mdi mudi trong dung dich Y 1a

m, .., =235.0.2=47 6gam

m, .. =242.0.1=242gam

m.,, .., =0.025.50=2gam

Vi du 6: Cho m gam hdn hop X gdm CuCl, va FeCl; vao nudc thu duge dung dich A. Chia A 1am 2 phan
béng nhau. Suc khi H,S du vao phén 1 duoc 1,28 gam két taa, cho Na,CO; du vao phén 2 duogc 3,12 gam
két tia. Tinh m.

Gidi
Thém H,S vao phan 1 ta co:
2FeCl, + H,S - 2FeCl, + S 4 +2HCI
X — 0.5x
CuCl, +H.8 - CuS | +2HC]

y =y
= 16x + 96y = 1,28 (1)
Thém Na,COs td1 du vao phan 2
2FeCl, +3Na,CO, +3H.,0 - 2Fe(OH), 4 +3C0. T +oNaC

X — X
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CuCl,+ Na.CO,+ H.O - Cu(OH), + +2NaCl+ €0, T
y - y
m e = 107X + 98y = 3,12 (2)
|x =0.02mol

Gidi hé (1) va (2) ta duge: 1Y = O-01mol
—m=2(102,50,02+135.0,0]) =9 2gam
Vi du 7: Pun néng hdn hop X gdm bot Fe va S trong diu kién khong co khong khi, thu dugc hdn hop rin
A. Cho A tac dyng v61 mot lugng du dung dich HCI thu dugce san phém khi Y ¢6 ti khoi so v6i Ha 1a 13.
Lay 2,24 lit (dktc) khi Y dem ddt chay rdi cho toan bo san pham chay do6 di qua 100ml dung dich H,0; 5,1%
(c6 khdi luong riéng bang 1g/ml), sau phan tmg thu dugc dung dich B.
Céc phan ung x4y ra hoan toan.
a) Tinh thanh phan % khdi luong cac chat trong hdn hop X.
b) Xac dinh ndng d¢ % cac chit trong dung dich B.
Gidi

a) Viét phuong trinh:

Fe +S — FeS (D)

FeS+ 2HCl - FeCl +H.ST )

Véi My =13.2=20 =Y ¢4 H,S va H,, do Fe du phan tng véi HCI,
Fe (du) + 2HCl — FeClL+ H, T (3)
JHS+30, 5280, +2H.0

4)
2H.+0.—=2H.0
o - )
SO, +H.0O, - H.SO
o - (6)
pat " .=almol)jn, =b(mol)
_‘;ﬁ\':M:j(ﬁ _‘}i:i
' a+h b1
n, =lmol)=n..=3mol)
Giasa ! S "3 T
=n.=n,.=n,.=3mol)
Tu (1) va (2) = Dee phanimg 00 EE T
n, =limal)
Tir B)=nreae=
= nFebandﬁu:1+3:4(m01)
Vay:
S6.100%
I1c.\[TlI =L=?[j'ﬁc3
T 4564332
I1c.\[Tl_ =100% =70% =30%
2,24 3 .
n, =— =01{mol) =n, . ==01=0075mol)
b 224 4
=n, =0,1-0,075=0,025{mol)
3 (0
n, ,=L=[].]5[mul]
100,34
.. =n,.=0075mol
T (4)va ()= = S
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Tu ) Ny ., =0, =0,075mol) = H,0, du= 015 0.075= 0,075(mol}
Ap dung BTKL ta co:
m,,=m,, ., +m, +m,, =1000+0075064+01.15=100,00am
_ 0.075.95.100%, )
_"oH _*_5':.} = : =0,095%,
Vay: 106,60
0,075.34.100%,
CwH.Od = 41 =2,392%
o 106, 6

Vi du 8: A 1a dung dich chita AgNO50,01M. NH; 0.25M va B 1a dung dich chita cac ion * *B! ! déu c6
né)ng d6 0,01M. Tron dung dich A véi dung dich B (gia thiét ban dau néng dod cac ion khong déi). Hoi két
tia ndo dugc tao thanh? Trén co sé ciia phuong phap, hiy dé nghi cach nhan biét ion CI trong dung dich ¢
chira Copper thoi 3 ion trén. Biét:
Ag(NH, } ——Ag +2INHk=10""
K. . =L7s10 K,  =10"K, =10"

Gidi

Vi AgNO:s tao phite véi NHs nén trong dung dich A chira & NH5) 0 01M va NH,=0,25-0,02=0.23M

Ag(NH.). &=Ag +2NH, K=10""

Ban dau: 0,01 0 0,23
Can bang: 0,01-x X 0,23 +2x
. I PO
Kz][']'.‘..z.“s[[]._-- _.‘\J _X'\:].[]"}][] &
0.0l-x
Ag =109.10"

Vay nong do can bang ctuia

Ta cé: [:‘.g'] [f_'l ]:1.[10_][1 S001=L0900 MK,

= Khong c6 két tia AgCl
[Ag' |[Br |=L09.10 " =K, =10"

[Ag {1 |=rL09.00 " =K, =10 "

= C6 két tiia AgBr va Agl
Dé nhan biét CI' trong dung dich ¢ chira Copper thoi 3 ion trén, ta ding dung dich A dé loai bo Br va T

(tao két tia), sau d6 thém tir tir acid dé pha phirc [Ag(NH;]NO; lam ting nong d6 Ag" khi d6 [‘ﬁ‘g ][L | ]
tang 1én va 16n hon Ks a.crthi c6 két tia traing AgCl (nhéan ra CI).
Vi du 9: Cho 13,2 gam hdn hop bot X gdm Cr, Al vao 400ml dung dich ZnSO, 1M, két thiic cac phan tng
thu dugc dung dich Y va 28,6 gam chat ran khan Z.
a) Tinh khi lwong mdi kim loai trong X.
b) Cho toan bo lwong X trén phan tmg voi dung dich NaOH du. Tinh thé tich khi thoat ra (dktc) khi két thiic
cac phan ng.
Gidi
a) Goi x, y 1an luot 1a s6 mol ciia Al va Cr c6 trong 13,2 gam hdn hop X. Ta co:
27x + 52y =132 (1)
AIY/AL Cr /Cr Zn” /Zn Cr' /Cr Cro /Cr

uigeli.xyz Trang 40



uigeli.xyz

Tl

E'(V): .166 -001 <076 -0,74 -0.40

Nén Al phan tng véi Zn** trude Cr.
2AL 43707 —»2Al7 1 37n
Ban déau: X

¥, L3 oy = L5
Phén tng: : : : :

Con: [.x_-‘"n}[.x_-‘ﬁ =0)

Néu Al hét, Zn>* con thi
2Cr+Zn’ =20 +Zn
Ban dau: y

L, H S R S i
Phan ung: ' ! SR

Con: LYY (¥-y,20)

= Am T=70,5x, + 13y, =28,6-13,2=15,4(2)
Bién luan:

£ Ay o = X-X =0vay-v =0
* Néu Zn** con hodc vira hét, kim loai hét ' REE

Tir (1) va (2) ta ¢ hé:

[27x+52y=13,2 [x=0,1598muol

[70.5x+ 13y =154 |y=0.1553mol

=>n., .., =L3x+v=04mol =n
" phan ung ' o

« Vay Zn*>" hét, kim loai con

=n . =L v =0.4(3)

|

ban déau (loai!)

| x, =0, 2mol

|\ v, =0, 1mol

Giai hé (2) va (3) ta dugc:
Do y; > 0 nén x = x; = 0,2 mol. Két hop véi (1) =y = 0,15 mol
Phan tram khéi luong ctia mdi kim loai trong X 14

52.0,15

“em, . = A00% = 59, 1%
' 13.2

" ol = 100%: =59, 1% =40,9%
b) Khi cho X phén trng v61 dung dich NaOH thi Cr khong phan {ing
2A1+2NaOH +0H,0 — 2Na [Al(OH) ] +3H, T
0,2 — 0,15
=V, =0,1522,4=330
' lit
Vi du 10: D6t chay hoan toan 0,25 mol hdn hop Cu, Zn, Sn, Pb c¢6 khéi lwong 28,7 gam trong oxygen du
thu duoc 34,3 gam chat ran. Tinh phan trim khdi lwong Sn trong hon hop X.
Giai
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Cu—Cu™ +2¢ 0, +4c—- 20"
L 2x 0175 0,7
Zn - Zn" + 2e

R 2y

Sn—SnT o+ de

7 —> 4z
P —=Pb™ +2c
- M

= 2%+ 2y +4z+2t=0,7 (1)
Lty +zH =025 (2
Mt khac: Xryvarl (2)

O 119 100%,
—z=0Imol = %m, =————=4140%

Tir (1) va (2) 28,7

Vi du 11: Chia 61,9 gam hdn hop X gém Al, Fe va Zn thanh hai phan bang nhau. Cho phén 1 tac dung voi
lwong du dung dich NaOH, sinh ra 12,88 lit H, (dktc). Hoa tan phan 2 trong 250 gam dung dich HNOs 63%
dun nong. Sau khi cac phan tng xdy ra hoan toan thi thu dugc dung dich Y (khong c6 NH4NOs) va 8,96 lit
(dktc) hdn hop khi Z gom N,O, NO,, N, va NO (trong d6 NO va N,O c6 phan trim theo thé tich bang nhau).
Ti khdi ctia Z so véi H, 1 19,625.
a) Tinh khéi lwong mdi kim loai trong X.
b) Tinh ndng d6 phan trim ctia cac chét trong Y. Coi nudc bay hoi khong dang ké trong qua trinh phan tng.
Gidi

a) Phan 1+ NaOH: Fe khong phan tmg.

Al + NaOH + H.O —» NaAlO 4 %I i1

a — 1,5a

Zn+ 2NaOH — Na ,Zn0, + H, T
b — b
-
=n, =L%+b= ];1 h: =0,575

N . N . s ,  N.o=n, , =vmol
* Phan 2 + HNOs: Goi x, y, z lan luot 1a s6 mol cia NO,, NOva - ’ :

(X +v)+H(x+z)=0,
(X + W+ (X +Z) 4 )

m, =40 x+44 y+25 7H30v=19.025.2 04=157
Mat khac: ¢ : :
=40(x + v+ 28v +z) =15.7(3)

Ta co:

|x+y=0.25

Giai hé (2) va (3) ta duoc: ly+z=0.15

= Ny =2n,, +4n,,+10n,  +12n, =2x+4y+10y+ 12z

phan ung
=[x+ 1 2iy+z)

= 202540 12.0015=23mol = | I ban dﬁu =2 5 mol

Kim loai hét, acid con
Al o Al 4 3e N¥4le— N™

a a 3 N X
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n —» Zn o+ 2e N +3e— N
b b 2h Ivevy
Fe - Feo + 3 IN" 4 8e— 2N
C C i Sy e 2y
IN 4108 > N,
107« 7

=3a+2b+3c=(x+v)+10(v+z)=1T75(4)
Ngoai ra: 27a + 65b + 56¢ = 30,95 (5)

a=0.25mol

Th=0,2mol

c=0.2mol

Giai hé (1), (4), (5) ta dugc: -
Khéi lwong mdi kim loai trong X 1a:
m, =2.0,2527=135gam:m , =2.0,2.05 =20ganm:m, = 0,4.50 =22 4gam

N, =0, =02moln . =n,=02moln_. —=n, =02mol

b) Lni N

=25-23=02mol:m,  =30.95+ 250-15,7= 205, 250am

o, con =
Nong do phan trim ciia cac chit trong Y 1a
C189.0.2.100%
203,235
~242.0,2.100%

205,25

213.0.25.100%

=14,25%

C%

Sl Mg

C% =15,24%

=20,07%

03.0,2.100%

205,25

C% 4.75%
Vi du 12: Hon hop M gdm Cu,S, FeS, FeS, ¢ s6 mol bang nhau. Hoa tan hét 36,8 gam M bang luong du
dung dich H,SO, dic, nong, thdy thoat ra khi SO, (san phdm khir duy nhat). Biét rang 1/10 lvong SO, thu

dugc 1am mét mau vira da Vml dung dich KMnO4 1M. Tinh V.

Gidi
LTI
n,,.=0..=0.. =#=ﬂ.]mul
' ) ' a0+ 554120
Cu.S —2Cu™ +587 +8e¢ S"+2¢ 8"
0l — 0.1 —0.8 XX
FeS »Fe" +87 +7¢
0] — o0 —0.7
FeS, »Fe " +28" +1le
01l — 0.2 =11
=2x=08+0,7+11
= x=L3mol=3%2n_ =1,3+0,1+0,1+0,2=1,7mol
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550, + 2ZKMnO, + 2H. 0 — 2H.50, + 2Mn50, + K.,50,
007 = 0,068
= il";.:.:hf‘~1::13 = reo_

+ 0,068 lit = 68ml
Vi du 13: Pun ndng chay Sgam mau chira Cr,0s, con lai 13 tap chit tro v6i Na,O, ¢6 mat hoi nudc dé
oxygen hoa hét Cr,0s thanh Na,CrO,. Cho khdi nong chay vao nudc, dun sbi dé phan huy hét Na,O. Thém
H,SO0, lodng dén rat du vao hdn hop thu duoc dung dich A c6 mau Gold da cam. Cho 100ml dung dich
FeSO4 1M vao A. Luong FeSO, (du) phan tng vira hét véi 5ml dung dich KMnO, 1M. Viét phuong trinh
hoa hoc ctia cac phan g d xay ra va tinh phan traim khéi lugng cia Chromium trong mau ban dau.
Gidi

Phéan tmg dun quang Chromite:
€10, +3Na.0, +H.0 - 2Na,CrO, + 2NaOH
Phéan tmg phan huy Na,O,:
INa.0, + 2H.0 - 4NaOH 1 0,

Acid hoa dung dich:

2Na,Cr0, + H.80, - Na SO, + Na,Cr.0. + HO
(Gold da cam)

INaOH + H.SO, >Na SO, +2H.0

A + FeSOq4:

0Fe™ + Cr,02 + 4H" — 0Fe” + 2Cr™ + TH.O
0,075 —0,0125
MnO,

Phan ung giita Fe*" du véi 4

SFe™ + MnO, +8H" — 5F¢” + Mn™ + 4H,0
0,025 < 0,005

20012552 100%,
— ~"[T|. _ = ] - ] — 1':‘1” o

>

Vi du 14: Trong thyc té thanh phan cta quing Chromite c6 thé biéu dién qua ham lwong cua cac oxide. Mot
quang Chromite chira: 45,60% Cr,0s, 16,12% MgO va 7,98% Fe,0s. Néu biéu dién dudi dang cac Chromite
thi cac cau tir ctia quing nay 1a: Fe(CrO,),, Mg(CrO,),, MgCOs va CaSiOs.
a) Xac dinh thanh phan cta quing qua ham luong cia

Fe(CrO, ), . Mg (CrO, ), . MgCO, vi CaSiO,
b) Néu viét cong thic cia quing dudi dang

Fe(Cr0, ). -yMg(Cr0, ). zMaC0. - dCaSio, , ‘
KFe(Cr0, ), W (CrO, ). 2MZCO. - dCaSIO 0 (s 4 1a cac s6 nguyén) thi x, v, z va d bing bao

nhiéu?
¢) Khi cho mdt miu quing nay tac dung véi acid HCI thi chi ¢6 cac chat khong chira Chromium méi tham
gia phan tng. Viét cac phuong trinh phan tng ¢ dang phan tir va dang ion day du.

Giai
a) Gia sir c6 100 gam mau quing:
m,_, -2M7searLio
m, = = - =2 2280M
) M 15970 N
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Mau quing chira: - i
= Mau quang chira 22,12% khdi luong Fe(CrO,y.
Khbi lugng Cr trong Fe(CrO,); :

m, . 2-M, 11121040

o | IO I % B 7 Sy
m, . = ' = = 0. 28cam
' M 22385 -

= Khdi lugng Cr trong mau quing la:
m_. 2-M_  4560.104

m.. .=
o M, 152.0

=31, 20gam
= Khébi lugng Cr trong Mg(CrO,),:
M3(cr = Mycy — Myen = 31,20 — 10,28 = 20,92 gam
Mo Mo 192,31.20,92

L = =38, 08gam
oM, 104

Mau quing chira:
= Mau quing chtra 38,68 % khéi lugng Mg(CO,),.
= Khdi lugng Mg trong Mg(Cr0,),:

Moo, Mas 35,08.24,31

m, ,=—— = =4, 59gam
- m,, 192,31

= Khdi lugng Mg trong miu quing 1a:
Comy oMy 1000122431
Mawa =N — T T 2031

9, 72gam

= Khéi lugng Mg trong MgCOs:
My, =My, —m ., =% 72-4.589 =4,53gam

= Khdi lvgng MgCO; trong mau quing la:

Mo "My, 84,32.4,83 .
m.,.. = = — = =0, 750am
e M, 24.31 §

= Mau quang chira 16,75% khdi lwong MgCO:.
= Khdi lugng CaSiOs trong miu quing 13:
= ]nﬂ_fnl|_.. o seiom g S era '

m, m m

=100-(22,12+ 38,058+ 10,75)=100-77,55=22,45gam

= Mau quing chtra 22,45% khdi lugng CaSiOs
b) Ti 1& mol ciia cac chat:

22,12 38,08 10,75 22,45

223.85 192,31 84.32 116,17

=ﬂ.]ﬂ:ﬂ.lﬂ:ﬂ.jﬂ:ﬂ,]k}z ]-"I-"‘I.j

MeCO, + 2HCT - MeCl. + CO. + H.O ©)

MgCO, +2H" +2C1 - Mg~ +2C1 +CO. T +H.O

CaSi0. + 2HCT - CaCl. 1 8i0. + H.0
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BAI TAP AP DUNG
1. Hon hop X gdm céc kim loai Fe, Zn, Cu. Cho m gam X cho vao dung dich H,SO, lodng, du. Sau khi cac

phan tng xay ra hoan toan thu duoc dung dich Y; 8,96 lit khi (dktc) va mot phan chat ran khong tan Z. Cho

Y tac dung voi dung dich NaOH du, loc lay két tia thu dugc dem nung trong khong khi t6i khéi lugng

khong d6i con lai 8 gam chét ran. Cho Z phan tng hét voi dung dich H,SO, dic, néng, du, sinh ra 3,36 lit

SO, (san pham khir duy nhat, dktc).

a) Viét phuong trinh hoa hoc ciia cac phan tng xay ra.

b) Tinh m.

2. Cho hén hop khi gdm N, va H, vao binh kin dung tich khong d6i (khong chira khong khi), c6 chira sin

chat xuc tac. Sau khi nung néng binh mét thdi gian rodi dua vé nhiét do ban dau, thay ap suét trong binh

giam 20% so v&i ap suat ban dau. Ti khoi ctia hdn hop khi thu duoc sau phan tng so véi H 1a 7,75.

a) Tinh hiéu suit phan tmg tong hop NHs.

b) Cho 200ml dung dich NH; 1M vao dung dich chira 0,05 mol FeSO4 va ,015 mol CuSOs. Nung két taa thu

duoc sau khi cac phan tmg két thuc trong khong khi dén khdi luong khong d6i con lai m gam chat rdn khan.

Tinh m.

3. C6 5 dung dich riéng biét chtra trong 5 6ng nghiém khong dan nhan gdm: Na,S, BaCl,, AICL;, MgCl, va

Na,CO;. Khong dung thém thude thir bén ngoai c6 thé nhan biét duoc nhidu nhat bao nhiéu dung dich trong

s6 5 dung dich trén?

4. Cho so d6 phan tmg: €1 > X » =555 ¥ 5 7 5 X

Xac dinh X, Y, Z va viét phuong trinh héa hoc theo so dd chuyén hoa trén.

5. a) Trinh bay nguyén tic, nguyén liéu, cac phan tmg chinh xay ra trong qu4 trinh luyén gang.

b) Tinh khéi lugng quing manheit (chira 10% tap chét tro) can dung dé san xuat duoc 2 tan gang chira 5%

cacbon. Biét hiéu suét qué trinh dat 90%.

6. Suc khi H,S vao dung dich chira CuCl,, FeCls, AICl5, NH,CI (mdi chét c6 ndng do 0,1M) téi du thu duoc

két tha A va dung dich B. Tiép tuc suc tir tir NH; dén du vao dung dich B. Tiép tuc suc tir tir NH; dén du

vao dung dich B. Viét phuong trinh hoa hoc ciia cic phan mg (c6 thé xay ra) dudi dang ion riit gon.

7. Tinh suat dién dong E°, thiét 1ap so dd pin va viét phwong trinh phan tng xay ra trong pin dugc ghép bai
_CrO7 /CrO,vaNO, /NO

cap ) '

& dieu kién chuan.

Cho:

CriOH), &==H +CrO, + HO K=10"
H.Ogz=H" + OH K,=10"

E oy o = OIVIEL = 40,90V
. 25'C 2,303 £=[1.[15le

O F

8. Dé x4c dinh hing sb tao phirc (hing sé bén) cia ion phirc [ZML N ]4] nguoi ta lam nhu sau: Thém

99,9ml dung dich KCN IM vao 0,1ml dung dich ZnCl, 0,1M dé thu duoc 100ml dung dich (dung dich A).
Thiét 1ap mot pin tao bdi cuc duong 1a dién cuc gom thanh Pt nhung trong dung dich chtra Copper thoi Fe**
va Fe** déu co néng d6 1M va cuc am 1a dién cuc g@)m thanh Zinc tinh khiét nhung vao dung dich A. Théy

[Zj](L'N 14]:

sudt dién dong cua pin 1a 2,2113V. Hay xac dinh hing sd tao phirc ctia ion phirc . Biét thé

e i . . 1 . E =—0,7028V: E' =0,7700V
oxygen hod - khtr tiéu chuan cua mot so6 cép: ' Fe b
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9. Hoa tan hoan toan 10,2 gam hon hop X gém kim loai M (héa tri 2, nguyén tir khi nho hon 100), FeCO:s,
Ag bang dung dich HNO; (vira du), thu dugc hdn hop A gdm 2 khi c6 ti khdi so voi H, 1a 19,2 va dung dich
B. Cho B tac dung vira du vi 0,3475 mol NaOH trong dung dich, tao két ta. Loc Kkét tha nung ¢ nhiét do
cao dén khéi lugng khong ddi thu duge m gam chét rin. Hay:
a) Tinh khdi lwong mdi chét trong hdn hop ban dau.
b) Xac dinh kim loai M.
c¢) Tinh gia tri m.
Biét trong X khéi luong FeCOs bang khéi lugng M; mdi chat trong X khi tac dung v6i dung dich HNOs ¢
trén chi tao ra 1 san pham kh.

. AICTL NH CL MgSO
10. C6 5 1o mat nhan dung mdt trong cac dung dich sau: AlC] HC ] h:b - ZnCl,, NaCl. Chi dung thém

dung dich K5S lam thudc thtr. Hay trinh bay phwong phap hoa hoc dé phan biét cac dung dich trén. Viét
phuong trinh hoa hoc xay ra (néu c6) duéi dang ion thu gon.

11. A 1a mdt hop chét cua nito va hidro véi téng sb dién tich hat nhan b'fmg 10. B 1a mot oxide cua nito,
chtra 36,36% oxygen vé khéi luong.

a) Xac dinh cac chat A, B, D, E, G va hoan thanh cac phuong trinh phan tng:

A+ NaClo - X+ NaCl+H.O

A+ Na——G+H,

X +HNO, -D+H.O

G+B—-D+HO

D4 NaOH - E +H.O

b) Viét cong thirc cdu tao ctia D. Nhan xét vé tinh oxygen hoa - khir ctia nd.

¢) D ¢c6 thé hoa tan Cu tuong ty HNOs. Hon hop D va HCI hoa tan dugc Gold tuong tr cudng thiy. Viét
phuong trinh cua cac phan ing tuwong ung.

12. Khi phan tich nguyén t6 céc tinh thé ngdm nudc ciia mot mudi tan A ctia kim loai X, ngudi ta thu dugc
cac s6 lidu sau:

Nguyén t6 cacbon oxygen Sulfur nito hidro
% khdi 1

o khoi luong 0,00 5738 1438 0,00 3,62
trong muo1

Theo doi sy thay ddi khoi lugong cuia A khi nung nong dan 1én nhiét do cao, nguoi ta théy réng, trude khi bi
phan huy hoan toan, A da mét 32% khéi luong. Trong dung dich nudce, A phan tmg duoc v6i hdn hop gom
PbO,va HNO; (néng), v6i dung dich BaCl, tao thanh két tua trang khong tan trong HCI. Hiy xac dinh kim
loai X, mudi A va viét cac phuong trinh phan tng xay ra.

Biét X khong thudc ho Lantan va khong phong xa.

13. Dung dich A gbm Fe(NO,) 0.05M:Pb(NO, ) 0.10M:Zn(NO, ) 0.01M

a) Tinh pH cua dung dich A.

b) Suc khi H,S vao dung dich A dén bio hoa ([H,S] = 0,10M), thu duoc hdn hop B. Nhitng két tua nao tach
ra tir hon hop B?

¢) Thiét 13p so dd pin bao gém dién cuc Lead nhung trong hdn hop B va dién cuc platin nhung trong dung
dich CH;COONH, 1M dugc bao hoa bai khi hidro nguyén chat & 4p suat 1,03 atm. Viét phan Gmg xay ra
trén tirng dién cyc va phan trng trong pin khi pin lam viéc.

Cho:

Fe" +H,Oz==FeOH" +H" lg'B, =-2.17
Pb" +H,Oe==PbhOH +H g p,=-T7.50
n" +HO=—=ZnOH +H g B, =-890
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E' . =0.77IViE!  =04IV:E] =-0.120V
_25C:2.303 R__Tlnzlf‘.l.ﬂ:h}jjg;pl(_: s, = 2000epk, L o =210
O F (P S(Zns

[1K':: Fed =]?‘ﬂl

" . (pKs= -1gKs vdi K 12 tich s6 tan).

pk =7.02:pK ., ., =12,90:pK | =924 pkK . =476

I{ 1.5
14. Tinh hang s6 cin bang K & 25°C ctia phan tng:
Ph*" (dd)+ HCO, (dd) == PbCO. + H (dd)
g, 250K, L, =7.400 TipK L (H.CO L )=10,33
Cho biét & .
15. Hai chit PbCO; va ZnO thuong dugc st dung lam bot tao mau tréng. H.S trong khong khi c6 thé 1am hu
hai cac bot mau nay do cac phan ing sau:

PbCO; (rdn) +H,S (khi) — PbS (rdn) + CO, (khi) + H,O (hoi) (1)

ZnO (ran) + H,S (khi) —ZnS (rdn) +H,O (hoi) )
a) Tinh hang s6 cin bang cua cac phan tng (1) va (2).
b) Trong 2 chit mau néi trén, chit ndo wu thé hon khi méi truong c6 khi H,S? Tai sao?
¢) Bang cach xu 1i voi dung dich H,O, ¢6 thé 1am tring lai cic mang bi d6i mau do sy hinh thanh PbS. Viét
phuong trinh ctia phan tmg xdy ra trong cach xir li ndy. Cho: T= 298K ap suét khi quyén p= 1,000 atm va
bang dit liéu sau

[Chit | PbCO, | H.S ‘ PbS | ZnO | ZnS | CcO, | H,0 | PbSO, | H,0, |
il © lolololwl o ) )

AG | -6260 | -33,0 }-92:6|-3!3,{] 1848 [-3942] - 2285 | -811,5 | 1204

kJ/mol A s

Mau | iring den | wing | trdng i | rang

16. Cho gian d6 qué trinh khtr - thé khir: Qua trinh khir dién ra theo chiéu miii tén, thé khir chuin duoc ghi
trén cac miii tén va do ¢ pH = 0.

+0,293 Lo ;
. £ £ 2-. + 1. E ’ 4 - " 3, _Ij
Cr (VD) (€r072) 250 o ()22 s or ()2 0 228 o0 By G
| -0.744
, EH \'E!l E”_ ~ - A I3 A . A N 34 \ A 7 .
a) Tinh * ¥ Hay cho biét Cr (IV) c6 thé di phan thanh Cr’* va Cr (VI) dugc khong? Chung minh.

b) Viét qué trinh xay ra véi hé oxygen hoa - khir 207 T va tinh d6 bién thién thé ciia hé & nhiét do
298K, khi pH tang 1 don vi.

¢) Phan tng giira K,Cr,0; véi H,O, trong méi trudng acid (lodng) duoc dung dé nhan biét Chromium vi san
pham tao thanh c6 mau xanh. Viét phuong trinh ion ctia phan g xdy ra va cho biét phan tng nay c6 thudc

loai phan tmg oxygen hoa - khir hay khong? Vi sao? Ghi s oxygen héa twong Gmg trén mdi nguyén t6.

Cho: Hing s6 khi R=83M45LK - mol I; Hing sb Faraday F = 96485 C.mol".

17. DBé xac dinh néng do ion Cu’" trong nude thai cia mot nha may ma dién, ngudi ta do dién thé cua dién

cuc Copper so v6i dién cuc hidro tiéu chuan. Pién thé do duoc 1 +0,25V. Tinh néng d6 mol cua Cu?' trong
, E° =0,337V

nudc thai, biet ' ¢

ALNO,) :Ca(NO, )t AgNO Ph(NO, ), va Zn(NO, . .
18. C6 5 dung dich AlNO, ).:Ca(NO } \gNO:Pb(NO } va Zn(NO } (déu khong mau). Bé nhan

biét cac cation trong mdi dung dich ngudi ta ding 3 dung dich thudce tha: HC1 1M; NH; IM; NaOH 1M.
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Két qua cua cac thi nghiém d6 duoc phan anh qua bang dudi day (véi 6 tréng 1a khong phan ung; 1 Kkét

tua; T . Két taa tan trong thudc thir du). Xac dinh cac dung dich twong tng véi cac chit cai trong bang trén.
Viét phuong trinh phan (mg minh hoa & dang ion thu gon.

A B C D E

HCl 1 1

NH; T T 1 1
NaOH T 1 5 1 7

19. D6t chay 3,2 gam sunfua kim loai M5S (kim loai M trong hop chat thé hién s6 oxygen hoa +1 va +2)
trong oxygen du. San pham ran thu dugc dem hoa tan hét trong mét lugng vira da dung dich H,SO4 39,2%
nhan duoc dung dich mudi c6 néng do 48,5%. bem lam lanh dung dich mudi nay théy tach ra 2,5 gam tinh
thé, khi d6 ndng do mudi giam con 44,9%. Tim cong thirc tinh thé mudi tach ra.

20. Trén 3 oxide kim loai 1a FeO, CuO va MO (M la kim loai chua biét, chi c6 s oxygen hoa +2 trong hop
cht) theo ti 1¢ mol 1a 5: 3: 1 dwoc hdn hop A. Din mot ludng khi H, du di qua 11,52 gam A nung nong dén
khi cac phan tig xay ra hoan toan thu dugc hon hop B. Dé hoa tan hét B can 180ml dung dich HNO; nong
d6 3M va thu duoc V lit (dktc) khi NO duy nhét va dung dich chi chira nitrat kim loai.

Xac dinh kim loai M va tinh V.

21. Trong moi truong acid, H,C,04 bi KMnO4 oxygen hoa thanh CO,. Trdn 50ml dung dich KMnO, 0,008
M véi 25ml 0,2M va 25ml H,C,0, 0,2M dung dich HC10, 0,8M dugc dung dich A.

a) Viét phuong trinh phan ¢mg xdy ra. Tinh hing s6 c4n bang ctia phan tng va xac dinh thanh phan cua
dung dich A.

b) Tron 10ml dung dich A vé6i 10ml dung dich B gdm Ca(NOs), 0,02M va Ba(NOs), 0,1M. C6 két tiia nao
tach ra? Chéap nhan sy cong két 1 khong déng ké, thé tich dung dich tao thanh khi pha tron bang tong thé
tich ctia cac dung dich thanh phan.

Ch I.:"‘Il (P ER A =" ]‘5]"‘:‘ LI LM, —[]..—]"‘;"k-r

o:; bk ;

, 15'&':1.3[13&:[].[]5@1

Q) F :

pK | =805 pK = 835pK, . =080pK o =530

Lo A i .
)

En: Mn2+ = +1,51V; ECO, /H,230,= -0,49V; G 25 °C: 2,303 = 0,0592; .

[.E'IK_::—]LT K L. ., z L. R z N e .
i =7 voi Ksla tich s6 tan; pK, = 1gK,, voi K, 1a hang s6 phan li acid).
A , o s Loy =0.030M

bJ tan cia CO, trong nudc 6 25°Cla .

22. a) Cho:

f:’:h (0 RS N = L3IV E:hl_ 1M, 2,20V, I:“':|.| osaT .23V

- Nhén xét vé kha ning oxygen hoa cua MnO, trong moi truong acid, trung tinh va base. Giai thich.

b) Viét phuong trinh ion ciia cac phan tng dé minh hoa kha ning oxygen hoa cta ion peManganeseat phu
thude vao pH ctia moi truong.

23. Bé xac dinh ham luong ctia Chromium va Iron trong mot mau gom Cr,O; va Fe,Os nguoi ta dun nong

chay 1,98 gam miu vé6i Na,O, dé oxygen hoa Cr,0s the‘mhcroi . Cho khdi d4 nung chay vao nudc, dun
s0i dé phan huy hét Na,O,. Thém H,SO, lodng dén du vao hdn hop thu dugc va pha thanh 100ml, dugc

dung dich A c6 mau Gold da cam. Cho dung dich KI (du) vao 10ml dung dich A, lugng 5 (san phém cla
phan g giita I va 1) giai phong ra phan tmg hét v6i 10,5ml dung dich Na,S,0; 0,4M. Néu cho dung dich
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NaF (du) vao 10ml dung dich A rdi nho tiép dung dich KI dén du thi lwong I , gidi phong ra chi phan ung

. Na . 5.0..0. 4N
hét voi 7,5ml dung dich 1,5; 4 I.

a) Viét cac phuong trinh phan tmg xay ra.
b) Giai thich vai tro cta dung dich NaF.
¢) Tinh thanh phan % khdi luong ctia Chromium va Iron trong mau ban dau.

24. Cho gam tinh thé hidrat A tan trong nudc duoc dung dich mau xanh. Cho dung dich nay tac dung véi
dung dich Ba(NO:), du thu dugc 0,98 gam két tta trang X va dung dich D (chét X khong tan trong cac
acid). Pun néng D véi H,O, trong méi trudng kiém thu duoc 1,064 gam két tia Y mau Gold 1a mudi bari (Y
c6 cong thirc cung dang véi X). Dung dich ctia A trong méi truong acid sunfuric lodng dé trong khong khi
s& chuyén thanh chit B ¢6 mau tim. Tir B ¢6 thé tach dugc tinh thé hidrat C, trong C ¢6 chira 45,25% khoi
luong hidrat két tinh. C néng chay ¢ khoang 80°C, néu dun néng C dén 100°C thi n6 mat di khoang 12,57%
khéi luong.

a) Hay xéc dinh céc cong thirc cia A, B, C, X, Y va viét cac phuong trinh héa hoc.

b) Su mat khdi lugng ciia C & 100°C tmg voi chuyén héa nao?

¢) Khi dun néng chit A (khong co khong khi) tir 100°C dén 270°C nd mat dan nude, tiép tuc dun & khoang
nhiét d6 270 - 500°C khong thay khdi luong giam, nhung dun tiép ¢ nhiét do cao hon (khoang 650°C) thi
khéi lugng lai giam. Viét so d6 giam khdi lwong ciia A tir 100 - 650°C va viét phuong trinh héa hoc cua
phan mg xay ra & budc cudi clng.

Biét so do nay gom 6 budc.

25. Chia m gam hdn hop X gdm Cr, Fe, Cu thanh hai phan bang nhau. Phan 1 tic dung vé6i dung dich H,SO,
lodng, nong (du), két thuc phan tng thu dugc 5,6 lit H, (dktc) va con lai 3,2 gam chit ran khong tan. Cho
phan 2 tac dung vira hét véi 11,2 gam S.

a) Tinh m.

b) Tinh thé tich Cl, (dktc) cin ding dé phan tmg hét vi m gam X.

26. Tron a gam bot Al v4i b gam bdt Cr,Os, roi tién hanh phéan tmg nhiét nhom trong diéu kién khong c6
khong khi, ¢én phan tng hoan toan thu dwgc hdn hop X.

Chia X thanh hai phan bang nhau.

Phén 1 tac dung voi dung dich NaOH du, sinh ra 3,36 lit H, (dktc). Hoa tan hét phan 2 trong dung dich
H,SO, dic, néng, du, thu dugc 10,08 lit SO, (san pham khir duy nhét, dktc). Tinh a va b.

27. Cho 17,1 gam hdn hop X gdm Cr, Fe va Zn vao dung dich NaOH du, két thiic cac phan mg thu dwoc
2,24 1it H, (dktc) va chit ran khan Y. Cho toan bd Y tac dung hét v6i 200 gam dung dich HNO;31,5%, thu
duoc dung dich A va 4,48 1it NO (dktc).

a) Tinh phan trim khéi lugng cia mdi kim loai trong X.

b) Tinh nong d9 phan trim ciia cac chit trong A.

¢) Tinh thé tich dung dich NH; 0,5M can ding dé phan tmg hét véi A.

28. Thuc hién phan tng nhiét nhom hdn hop gdm m gam Al va 4,56 gam Cr,Os (trong diéu kién khong c6
0,), sau khi phan tng két thuc, thu dugc hdn hop X. Cho toan bo X vao mot lugng du dung dich HCI
(lodng, néng), sau khi cac phan tmg xay ra hoan toan, thu duoc 2,016 lit H, (dktc). Con néu cho toan bo X
vao mot luong du dung dich NaOH (dic, nong), sau khi cac phan tmg két thiic thi sé6 mol NaOH da phan
ung la bao nhiéu?

29. Hoa tan hét 14,65 gam hon hop X gom Cu va Au trong nudc cudng toan, sau khi cac phan g xay ra
hoan toan thu duoc 0,1 mol NO (san pham khir duy nhét). Tinh phan traim khéi luong Au trong X.

30. Cho m gam Cu tac dung hét vai dung dich H,SO, dac, nong thu duoc 2,24 lit SO, (dktc) va 1,6 gam
Cu,S (chét bot mau den). Biét khong c6 phan tng tao ra S va H,S. Tinh gia tri cia m.

31. Cho 1,08 gam hon hop Mg va Fe vao 400ml dung dich AgNO; 0,2M, sau khi cac phan tng xdy ra hoan
toan thu dugc 7,02 gam chét ran. Tinh phan trim sé mol Mg trong hon hop ban dau.
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32. Dién phan (vdi dién cuc tro, hiéu suit 100%) 500ml dung dich X chira Copper thoi CuCl, 0,1M va
Fex(SO4); 0,1M véi cuong do dong dién khong doi 2,68A trong thoi gian 1,5 gid, thu duge dung dich Y.
Khdi lwong dung dich Y giam so v6i khéi lugng dung dich X 13 bao nhiéu?
33. Cho 16,75 gam hdn hop X gdm FeCls, CuCl, vao dung dich H,S du, sau khi phan tmg xay ra hoan toan
thu dugc 9,92 gam chét rin (bé qua sy thiy phan cua cac ion B kim loai). Tir hdn hop X c¢o thé didu ché
duoc tdi da bao nhiéu gam kim loai?
34. Cho m gam hdn hop X gdm FeS, va Cu,S vao dung dich HNOs, sau khi két thuc cac phan tmg thu duoc
dung dich Y chi chira hai mudi sunfat va 8,96 lit NO, (san pham khur duy nhat ciia N*%). Tinh m.
35. Hoa tan hét 12,2 gam hén hop X gém FeCl, va NaCl bang dung dich H,SO, lodng rat du, roi thém vao
d6 140ml dung dich KMnO, 0,5M thu dugc dung dich Y van con mau tim. Dé 1am mat mau tim can dung
vira di 1,12 lit SO, (dktc). Cac phan ing xay ra hoan toan. Tinh phan trim s6 mol ctia FeCl, trong X.

PAP AN THAM KHAO
1. a) Phuong trinh héa hoc cua cac phan ing xay ra
*X + H,SO, loang, du:
Zn+ H.80, » ZnSO, + H, T (1)
Fe+H.SO, »FeSO. +H, T (2)
= Dung dich Y chtta: ZnSO,, FeSO., H,SO, du. Chét ran Z 1a Cu.
* Y + NaOH du:
H.SO_ +2NaOH -»Na SO_+2H.0  (3)
FeSO, + 2NaOH — Fe(OH), + +Na SO, (4)
ZnS0, + 2NaOH — Zn(OH), L + Na S0, (5)
Zn(OH), + 2NaOH — Na, [Zn(OH).] (o)
Nung két tia trong khong khi:
4FefOH), + O, ——2Fc O, +4H O

o (7)
Chat ran con lai la Fe,O;.
» Z + H,SO4 dac, néng:
Cu + 2H:S0, (dic) — > CuS0, +S0, T +H.O ®)
b) Tinh m
130 .
(8)=n, =n, =——=0/15mol
' ' 22
-
=n,=2n,_, — =" 0. 1mol
T (2), (4), (7) 160
o, Ui

=N, =N, 0, ==
T (1) va (2) 22.4

=m=03.05+50.0,1+64.0,15 =34, 7zam

=04 =n, =04-0,1=03mol

2. Vi hiéu suat phan tng khong phu thudc vao sé mol ban dau ctia hdn hop hdn hop khi N, va H, nén dé don
g1an ta col N wy kni ban dau = 1 mol. Pit a, b 1an luot 1a s6 mol N, va H, ban dau. Ta co:

n=atb=1(1)
Phén tmg tong hop NH;:
N, + 3H. —— 2NH.
Bd: a b 0
[1: (a-x) (b-3x) 7%
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=n,=(a-x)+(b-3x)+2x=(a+b)-2x=1-2x

(3V,T=cosnt:
P. n, (1-0,2) 1-2x .
=== - = Xx=01=n =05 mol
P n I

—m =m,=08155=124 gam hay 28a + 2b =12,4(2)

a=04mol:b =0, 6mol

Giai h¢ (1) va (2) ta dugc :

n
N >— . .
Vi 3 nén tinh hiéu suét phan tng theo s6 mol H,.
3.0.1
H= A00% = 30%
0,0
n,, =02mol
)
Fe*" + 2NH, + 2H.O — Fe(OH), L +2NH .
0,05 01 — 0,05
=1y — _ —
Ny oop = 0.2-0,1= 0, lmaol
Cu™ +2NH, +2H,0 — Cu(OH ), { +2NH|
0,015—=0,03 — 0,013

— ™t con = 0,1 - 0,03 = 0,07 mol

Cu(OH), +4NH, —[Cu(NH,), J(OH),

0,015  —0,06
Do Cu(OH), hét, NH; con nén két tia thu duoc 1a Fe(OH),.
4F¢(OH), + O, —— 2Fc.0, + 4H.0

0.05 o 0,025

=100.0,025 =4 gam
3., Lan luot léy ra mQt dung dich lam thudc thir ddi véi cac dung dich con lai. Sau 20 thi nghiém ta c6 bang
két qua sau:

=m

Feail,

F:xlﬂ __[BaCl, TMICE - [Mgclh, —  [MafO;
Na$ o ik v ting -+ Tl teing + T
o | miithei | mdithéi

Ball e T e r e o paliling:
AICl; * 1r1nh ' " [ - { 4+ tring + 1
| | mii HHHER | ' khéng mii
: A T _ thoi | R Lt | A . !
| M, | » lE*in" | - E iy + tring
| mii | | | \ |
| thii gt g ] |
| Na.CO; 4 triing 4 tring + T | dudng h"-a-______m__!
e 1 | khongmai | e
| Kétlugn | 24 tréng ~ | I.-:r:iln; 2} wang < 1T | 2} wing + 11 _:EI'I_L,_ 1t

2T mii | mii  tring mii  trimng khéng mui

trimg | | théi + IT thbi

£« n Ihm i b ____J_ khingmii |

Ban doc tir viét phuong trinh hoa hoc cua cac phan tng theo bang trén.
4.
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3CL 4 20r—— 201 C1,

(X)
2C1Cl, + 3CL + 160KOH — 2K CrO, + 12KCl+ 8H.O
(Y)
2K,CrO, + H,.S0, »K.CrO, +K.SO, +H.O

(Z)
K.CrO. + 4HCT — 2KCl+ 2CrClL 4301 T +THLO
5. a) Nguyén tic san xuit gang: Dung CO khir cac oxide Iron ¢ nhiét do cao trong 10 cao. Nguyén liéu:
Quing Iron (hemantit Fe,Os hodc manhetit Fe;0,), than cdc, khong khi gidu oxygen va chat phu gia (da
voi...). Cac phan ung chinh:
- Tao chat khir CO:
Ct O, ——C0,
CO,+C——C0
- Khtr oxide Iron:

3O+ Fe,0, ——2Fe+ 3CO,

Hos 4C0O+ Fe.0, ——3Fe +4C0,
oac :

Tao xi:
CaC0, ——Ca0+ CO,
Ca0+ 810, —— CaSio,
b) Ham lugng Fe trong gang: 100 - 5 = 95%.
Khéi luong Fe co trong 2 tan gang: 2.95% = 1,9 tan.
23219 440.8
Khéi lugng Fe;0, can dung dé c6 1,9 tAn Fe 1a: 108 105 t4n
Khéi lugng quing manhetit chira 10% tap chat:

440.8 100 4408
168 90 1512 tin

Vi hiéu suat chi dat 90% nén khdi lwong quing da lay 1a:
4405 100

512 90 S s

6. Khi H>S tac dung v4i dung dich

H.S+Cu® ->CuSi2H

H.S+2Fe" — 2Fe” +S{ +2H

. T At A - S NH-
Dung dich B gom '¢ M +H Cl HSNH,
Dung dich B tac dung véi NH; du:

NH, + H' — NH
2NH,+H.S&—=2NH, g

Fe* + 2NH. + 2H.0 — Fe(OH). L +2NH |

Fe©" +8° — FeS
Al +3NH, +3H.0 - Al(OH). | +3NH
2AI" 4387 4 0H.0 - 2A1(0H), + +3H.8
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7. Ta co:

CrO. +4H,0 4+ 3e==Cr(OH), +50H K, =10 B

Cr(OH), ==K +Cr0, +H.0 K=10"

HO—=K +OH K, '=l0"

CrO’ +2H,0 4 3ee==Cr0, +40H K, =KK,K /' =10""

.0592 . .
= %J‘g}{:—[]. ]3"-' < I.‘-i_| | WAL = ID-L}(‘I‘U’

= E
Vay cap Cr0; /€0, 1a cuc 4m (anot) va cap NO;/NO 1a cyc duong (catot).

E'=0,90-{-0,13)= 109V

Suit dién dong cua pin 1a
So do pin:
PHCrO” IM:CrO, IM:OH IM || NOLIMiH IMNO(p = latm), Pt &
Tai catot: Xay ra su khur
NO, +4H" +3c—» NO+ 2ZH.O
Tai anot: X4y ra sy oxygen hoa
Cr0, +40H — Cro; 2H.0+ 3¢
= Phan tng xay ra khi pin hoat dong:
NO. + Cr0, - CrO7 + NO
8. Phan Ung tao phuec:
Zn*' + 4CN —=[Zn(CN). ]

[[Zn[['ﬂ]_]: }

b= = (=)
. [ e ]
- Hang so tao phtc 1a
E_=E_ -E_ =E' -E
Mat khac: v be b =
=1% ;.=E|I_- o —Ep =LAV
2+ 1 s
Vi phan ung: Zn dee=2n
S0
E=E, . ”‘ﬂj' L}_lg[Zn:']_w [Zn* |=10 ="M
10
f=——s"=10""

Thay vao (*) ta duogc: o=
9. Khéi lugng mol trung binh cta A 13: 19,2.2 = 38,4. Trong hdn hop khi ¢6 1 chét khi co6 M < 38,4, khi d6

1a NO. Vi M=38.4.

« n., =lan,
Trong hon hop c6 " L

Bai toan xay ra 2 truong hop:
« Trwong hop 1: San pham khir chi duy nhat 1 khi NO
3M 4 SHNO, — 3M{NO, ), + 2NO+ 4H.0 (1)
Ilox 1o 232x
—F —F
M M M
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3FeCO, + IOHNO, — 3Fe{NO_ ) + NO + 5H.O + 3CO. (2}

X
X o X — —_ — X
3Ag + 4HNO, > 3AgNO. + NO + 2H.0
B Yy
\]:i =) =% =M= 232

Theo phuong trinh phan tng (1) va (2) thi
« Truwong hgp 2: San pham khir c6 NH,NO::
3M + SHNO, — 3M({NO, ), + ZNH_NO. + 4H,0 (1}

| iy | iy 232x
ok -
M M M
3FeCO, + IOHNO, — 3Fe({NO_ ) + NO + 5H. 0+ 3C0_ (2}
X
X — N — X

3Ag + 4HNO, - 3AgNO, + NO + 2H,0

v
v —» Vv =
) ) 3

"]]E‘l.‘s;-l Fl0By =102
[ - — X =y =0.03mol)
‘K:]'ji |
Tacod hé: ' '

m, =m, ., =34s{gampl:m . =3 24(gam)

.u|...-r!

V'

303
Vay:
b) Cho NaOH vtra da vao dung dich thu dugc, xdy ra 2 truong hop
« Néu M(OH), khong ludng tinh.

Fe" +30H —Fe(OH), L

0,03 = 0,09 =003

M* 4 20H — M{OH), 4

45 23450 348

—* —*
| M M

2A8° +20H — Ag.0+H,0

0,03 =003 005

NH;+OH — NH + H.O

345 348

—
AM 4M

0,09 40,03 4 23,48 { ﬂ=
Ta co: M 4M
= M= 10,8 (Khong c6 kim loai thoa mén)
« Néu M(OH), ludng tinh.
Fe' +30H —Fe(OH), {
0,03 — 0,09 — 0,03
M™ +20H — M(OH). 4
345 23450 348

—* —

M M M

00,3475
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M{OH)., + 20H — M{OH).
345 23,48
ek
M M
2Ag +20H - Ag.0+H.O
0,03 50,03 50,15

NH + OH — NH.+H.O

348 345
—
AM AM
1 e A de

0,094 0,03 4 4.3,48 i "‘J'h:n.}:J,?i = M =057Zn)
Ta co: M ERN|
¢) Nung két tua:

2Fe{OH), — —Fe.0, +3H,0

0.03 — n.o01s

Ag,0—52Ag+-0,

0,015 — 0,03

=~ Mepicn= 160.0,015 + 108.0,03 = 5,64 gam
10. Cho dung dich K,S tac dung lan lugt véi cac dung dich trén. Nhan ra:
- Dung dich NH4Cl: C¢6 khi thoat ra, mui khai khi dun nong.
NH +S° —“ > NH.T+HS
(mui khai)
- Dung dich AICl;: Co két tua trang keo xuat hién
Al 438" +3H,0 > Al(OH), 4 +3HS
(tring keo)
- Dung dich NaCl: Khong hién tuo‘ng ’ ,
- Dung dich MgSO4 va ZnCl,: Co két tia trang xuat hién
Mg® + 28" + 2H,0 - Mg(OH), 4 +2HS

(mau tring)
Zn" +8 —»ZnSi
(mau tring)
Loc 13y két taa cho phan Gmg véi dung dich NH,C1 dun néng. Két tiia nao tan 1a Mg(OH), —Dung dich ban
dau 1a MgSO..
Mg(OH), + 2NH, ——2Mg* + NH, T +2H.0

Dung dich con lai 1a ZnCl,.
11.
a) - Gia str hop chét ciia N va H c6 cong thire N H,. Vi téng dién tich hat nhan ctia phan tir bang 10, ma N
c6Z=7vaHcdZ=1nén hop chit A chi cé thé 1a NH;.
- Oxide cua N chua 36,36% khdi lwong 13 O do d6, néu gia thiét rang trong phan tir B ¢6 1 nguyén tir O
(M = 16) thi s6 nguyén tir N trong phan tir 1a:

100100 =30, 30)

30,30.14

~

Nhu vay B 1a N,O.
Cac phan ung hoa hoc phu hop la:
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INH, + NaClO — N.H. + NaCl+ H.O
N.H. + HNO, - HN, + ZH.O
HN, + NaOH — NaN, +H.O
2NH, +2Na — 2NaNH, + H, T
NaNH, + N.O — NaN, + H.O
Nhurviy: = NHB=N.0:D = HN:E = NaN :G = NaNH.
b) ¢) Cong thirc cau tao cua chat D (HN; - acid hidrazoic) la:
H-N""=N" "=N
Trong phén tir HN; vira ¢ N(+5) vira ¢6 N(-3) nén nd vira c6 tinh oxygen hoa, vira c6 tinh khir. V& tinh
oxygen hoa n6 giong véi acid nitric HNO3 nén nd ¢ thé hoa tan Cu theo phan tng:
Cu+3HN, - Cu(N,), + N, + NH,

Khi tron véi HCI dic n6 tao thanh dung dich twong tu cuong thuy (HNO; + 3HCI), nén c6 thé hoa tan duoc
Gold (Au) theo phan trng:

2Au+3HN, +8HC] — 2H [AuCl, ]+ 3N, + 3NH,
12.

71008 16 32.00
n,in, =581

302 5735 14,38

n,:n,.n =3,59:3,59: 0,445

=n,
Vay cong thire don gian nhat cho biét twong quan sé nguyén tir cia cac nguyén td H, O, S trong A 1a

(H,0,S)

% khdi lugng X trong A bang 100% - (3,62 + 57,38 +14,380=24,62%
24,02
(0,445

n

n=1=M, =
Vaéi

=54, ";'_:‘llg []'[L‘Ij} —
X 1a Manganese (Mn).

=2=M, =1099¢ mol) = . . £
Vi n=2=M,=I LI = Khong c6 kim loai nao c6 nguyén tir khoi nhu vay.

3= Mo 2104.9(e mol) = X ,
Vi == I-‘* 2104 B/ e =X thudc ho Lantan hodc phong xa (loai).
Vay cong thirc don gian nhét ciia A 1a MnH;OsS.
Mit khac, X phan tmg v6i BaCl, tao thanh két tia khong tan trong HCI, ma trong A c¢6 1 nguyén ti S, do d6
. . / 1 S0
A 1a muoi sunfat hodc muoi hidrosunfat: MnH,0,5C +,
Khi dun néng (A chua bi phan huy), 32% khdi lugng A mat di, trong d6
M, =223074{g 'mol) = 32%M  =32%223,074 =T1L38(g) = 720 g). .
M, =223.074(g/mol) = L, 4=1138(g) td tuong duong v6i 4 mol H,O.
LO0E S
—] 100 =3,01% =3 02%
223074
T (trong 4 mol H,O) =
Viy A 1a mudi Manganese (II) sunfat ngdm 4 phan tir nuéc: MnSO4.4H,O.

Phuong trinh phan ung:

= %m

MnSO, +BaCl, —BaSO, ¥ +MnCl,
2MnSO, +3PhO, + 6HNO, — 2HMnO, +3Ph(NO, ), + 2PbSO, | +2H.0O
13.
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Fe' +H,0e==FcOH" + H' *B,=10""{1)
Pb* +H,0g==PhOH" +H" *[f. =10 ""(2)
't H,0e==ZnOH + H' *B,=10""(3)
H.O==0H +H K, =10" (4)

So sanh (1), (2), (3), (4): Ii.-CI_, E R TN o |},~_[£| K

= Tinh pHa theo (1):
Fe'' +H.Oz==FcOH" + H  *p =10"" (I}

C 0,05
[10,05—-x X X
b) Do B SOTTIVEE, =0, 141V nén:
2Fe” + H.S »2Fe” + 8L 42H" K, =107
0,05
- 0,05 0,05
Pb" +HS »PbSL2H  K.=10""
0,10 0.05
- 0,23

n" +HSe—=7n8{ +2H K. =10""
Fe'' + HSe—=FeSL+2H K. =10""

K; va K4 nho, do d6 can phai kiém tra diéu kién két tia ctiia ZnS va FeS:
= :[';_I :ﬂ.ﬂ]ﬂl-“[:['l_ :['I_ :['I__ =0, 050M

Vi moi truong acid
o KooK, =107 TR
boi voi HoS, do - nho kha nang phan li cua H,S trong moi truong acid khong dang
9 : H |=C =025M . ‘
k&, do do chap nhan [ ] '3 - Tinh CS‘ theo can bang:
HSe—=8§ +2H" K, K.=10""
H.S a0
C :K_,-K:[']:]l’]"- ]_leﬂ'
[H']_ 025y
Taco: = G <Ry = 208 khong xuat hién
Cro G Ry = FES khong tach ra.
Nhu vy trong hdn hop B, ngoai S, chi c6 PbS két tua.
502 . 502 0 K.
Epop =B, =EL o 2020 b = 0,100 ¢ 2B 2ne g 33y
' o o 2 °F N
c)
0.0592, [H']
E.=E = l:-_f[ ]
: 121 1 = E]|:

, trong d6 [H'] dugc tinh nhu sau:
CH.,COONH. - NH + CH.COO
1 1
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NH, &——NH.+ H’ K. =10"" (5)
CH.COO +H,0e==CH.COOH+OH K_=10"" (0}
DoK, =K vaC, =C_ =pH=7.00=[H |=10"M
(c6 thé tinh [H'] theo diéu kién proton hodc t6 hop 2 can bang (5) va (6)
Vay:
0.0592 [H'] o0.0592 10" -
E. =— 'l:-:[ ] = ]E] =-0,415V <E,; ,, = -0,33V
e 27 p. 2 T L03 '

= dién cuc Lead 1a catot, dién cuc platin 14 anot. So dd pin:

(—IPt{H.)ip= ].ﬂE:aLm}|['II;C'iﬁ)iﬁ} IM: HII'_.[?'-,-“[||S:Pl‘|S:II:S]?'-,-“[: H 0,250 Fe 0,05M: Zn" 0,010 | Phi+)
S AL e TR

ren catop, POS T 2H 20> Ph i HS

Trén anot:

H, — 2H" 2e

H CH.COO — CH.COOH

%

Ix

H,+2CH COO — 2CH COOH + 2e
Phan tng trong pin:

PbS+H,+2H +2CH COO —Pb+HS+2CH COOH

14.
o] [ujeor] k.,
T o6 bidu thitc [Pb* JTHCO. | [pb JTHCO, Jcoi | K.~

15. a) D4i voi phan ung (1)
AG =-92,0-3942 228,54 020,04+ 33,0 =-50,3k] ' mo]

K, =g ¥ =g™"m&iha _ 7.4 10

Déi vé6i phan tmg (2)
AG,=-184.8-228,5+ 318,04 33,0=-062,3k]/ mol

K. =g " =g =g 310"
b) ZnO vu thé hon vi: San pham cia (1) 13 PbS c6 mau den con san phdm cua (2) 1a ZnS van con 13 mau
trang.
c¢) Phuong trinh phan ung:
PbS + 4H.0. > PhSO, +4H.0

‘ 3.(—0.744) = 0,408 + 2E" = E' =-0,912V
16. a) Ttr gidn d6 ta co: 3.(=0.744) 4 E, =E ]

0554134+ E 30,744 =00293=E =21V

Cr (IV) ¢6 thé di phan thanh Cr** va Cr (VI) khi AG® ctia qua trinh < 0.
IV ] e e
2Cr(IV)+2e = 20 (0
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E'=E' =21V = AG" = —nE'F = 2.2, 1F
[t[ Ty+ 2e = Cr(IV) (2)
1554
E _ﬁfu_m 945(V) = AG! = nE'F = —2.0,045F
Tu (1) va (2) ta co:

3Cr(IV)— 2Cr + CriVI)  AGHE
AG! = AG!—AGY =-2(2.1-0,945)F = 0
Vay Cr (IV) ¢6 di phan.
0,155+ 1,34+ 2,1

. E o o== =1,33V
b) Tur gian do ta tinh duo’c o 3
Cr.O7 + 14H ”” 2Cr™ +7TH.O
cro® [(10™)
E,=].33-Eln[ - ]( '
0.F I:C't"':l
crot (i)
E. =133+ RTh[ i ][-_ _ )
0.F [['t"']
, R, = 23298 0 - —on3sv)
D0 bién thién cua thé: 090455

c)

r0 =2 +1 -1 +1 +6,-2,-1 +1-
Cr.07 +4H.0, +2H" — 2Cr0, +5H.,0
Phan tng trén khong phai 1a phan ting oxygen hoa - khir vi s oxygen hoa cua cac nguyén td khong thay doi
trong qua trinh phan tmg. Trong CrOs, s6 oxygen héa ctia Chromium 14 +6, ciia oxygen 14 -2, -1 do peoxide
CrOs ¢c6 chu tric:

[

-2
| [ BRRT
D>e< ]
C
o B 0
l -1
17. Ta co
B - 2w ]
E . =0.3374 ”‘ﬂik}jlg[cu:']:n.:i—n.nr]:n.:ij[tu:']:1.15.1(1 (M)
18.

* A la Zn(NO3),: Phan Umg v6i dung dich NH;
Zn”" + 2NH, + 2H,0 — Zn(OH). 4 +2NH]

Zn(OH), + 4NH, —[Zn(NH,), ] +20H

Phan tng véi dung dich NaOH
Zn'' + 20H — Zn(OH), |

Zn(OH). + 20H —[Zn(OH).]
*B la AgNO;
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Phén tng véi dung dich HCI
Ag'+Cl - AgCl
Phan tng véi dung dich NH;
2Ag + 2NH, +H,0 - Ag.O L +2NH!
Ag.0+2NH, +H,0 - 2[ Ag(NH,),| +20H
Phan tng véi dung dich NaOH
2Ag +20H 5 Az 0L +HO
* Cla AI(NOs);
Phéan tng véi dung dich NH;
Al #3NH, +3H.0 — Al{OH), ¥ +3NH,
(két tia A1(OH); khong bi hoa tan trong dung dich NH; du)
Phan trng véi dung dich NaOH
Al 430H - Al(OH), L
Al{OH), ¥ +OH  —[AllOH),]
* D 1a Ca(NO:3),
Phan tmg véi dung dich NaOH
Ca’ + 20H — Ca(OI 1),
*E 1a Pb(NO:s),
Phan tng véi dung dich HCI
Ph* +2C1 - PbhCL |
Phan tng v&i dung dich NH;
Pb*" +2NH, + 2H.O — Pb{OH). + 2NH
(két tha Pb(OH), khong bi hoa tan trong dung dich NH; dur)
Phan ung véi dung dich NaOH
Ph™ +20H — Ph(OH), {

Ph{OH). L +20H — [Pb{OH).]

(it tan)

A < 4+ 7 i ANy S
19. Phuong trinh hoa hoc: M,5+20, IMO+50, (1)
MO + H.SO, - MSO, + HO (2)

MSO, +nH,O - MSO, -nH.O

£ ¥ = e R Ny, =0, Ty
Pat s6 mol M,S 1a x; ta ¢o IN 4 32 !
295100
=My ey =——/—/*= ?[][]Kg;i[]'l
R 39,2
Ms = My e My, = 500X+ 2X(M+10) = (2M + 332)x gam

2(M +90)x 83
—, [.In-i?._l_: = 4l l[ 1:-1]1\ _ —]' o . ".r'[ _ (“l—].lll:_L]} oy = [-]L[]j[]'[[‘ll
S0 2M+332x 100

= Cong thirc mubi sunfua 1a Cu,S
=m,_ ., =20.02100=04dgamm, . =(2.04+532).0,02=13 2gam

Khi 1am lanh tach ra 2,5 gam tinh thé, khi d6 khéi luong dung dich giam con
13,2-2,5=10,7 gam.
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Khdi lugng CuSO, khi d6 trong dung dich con 10,7.0,449 = 4,8 gam
Khoi lugng CuSO, tich ra = 6,4 — 4,8 = 1,6 gam hay 0,01 mol
Khoi luong H,O trong tinh thé tach ra la 2,5 -1,6 = 0,9 gam hay 0,05 mol
= Trong tinh thé, s6 mol H,O gip 5 1an s6 mol CuSO,
= Céng thte tinh thé mudi 14 CuSO,.5H,0
20. Goi s0 mol cac oxide kim loai FeO, CuO, MO trong A tuong ung la 5a, 3a va a.
» Trwong hop 1: Cac oxide bi H, khir hoan toan
FeO+H,——Fe + HO (1)
CuO+H, ——Cu+H.,O (2}
MO +H, ——M+H.O (3]
Fe+4HNO, »>Fe(NO.) +NOT+2HO  (4)
3Cu+ SHNO, — 3Cu(NO, ), + 2NO T +4H,0 (5)
3M 4 SHNO, — 3IM(NO. ). + 2NO T44H.O (0)

(TS 58+ 5033+ (M a=11352 -
|.:w._‘~a 1+ (M+loja=10L5 [a=0.0170

:‘\; f—
20a+8a+ ~a=018.3=0,54 I M = 38,55

Ta co hé: *
Loai, vi khong c6 kim loai twong ing
» Trwong hop 2: FeO, CuO bi H, khur con MO khong bi H, khir
Co cac phan tng (1), (2), (4), (5); khong c6 phan tng (3), (6); thém phan tng (7) sau:
MO+ 2ZHNO, — M (NO, ). +2H.0 (7)
|75.5a+ 80.3a+ (M+ 10)a= 1152  [a=0,018
200+ 8a+2a=0183=0354  |M=2
Ta ¢ hé: [20a+8a+2a=0,18.3=0,54 {M=24
= M la kim loai Mg

= Vyo =(0,018.5 +0,018.2).22,4 = 2,8224 lit

21. a) Sau khi tron:

C,.., =0.004M:C ., =0,05M:C  =0.2M

Phan ung:
2x MnO, +8H +5¢ &= Mn" +4H.0
& H.C.0, &= 2C0,+2H" +2¢

2MnO_ +3H,C.0, +6H »2Mn™ +10C0, +8HO0 K =10"""
0,004 0,05 0,2
- 004 0188 0004 002

H.C.O 0,040 H O, 185N CO 0,020 |'l L = =0,03M '}: Mn© 0, 0048
TPGH: 2 rd - L il J .
b) Tron dung dich A va dung dich B:
Cpoo =0,02MC 0 =0,094M:C =0.0IM:C, . =0,002M:

C_. =0,01M:C, . =0,05M.

Vi su phan 1i ctia carbonic acid (hén hop H,O + CO,) khong dang ké trong mdi truong acid, do d6 co thé
[co.]=0.01M

coi va kha nang chi xuét hién két tua oxalate (néu c0). Xét thu tu két ta:
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CaC,0,:C_ . = c = T =10""M
- Dé co két tia = '
K ... 0o _
BaC.0,:C =l ]0 —=10°"M
- Dé c6 két tua B T
C =C =G0 _ . .
vi o T ©  s€ ket taa truoc.

Do = “MC04) > "Rt nan nong d6 cac cau tir dugc tinh theo can bang:

HCO, == H + HCO, K, =10

C0.020-x 0,094+ x X

SO =x=T0510 M:C, =0.1012M
[Ill" i 5 a2

Eill: 0 =K-[—=]ﬂ |

—=C _C =00L10°°=107F =10 =K,

= ¢6 CaC,0, két tia theo phan tng:
Ca” + H.C.O, —» CaC.O, Ly2H K =10

0,010 0,020 0,094
- 0,010 0,014
Panh gia kha ning két tia BaC,0, tir luong du H,C,0.:
Tuong tu:
HCO, — H ¢ HC.O. K, =I10""
C 0,010-y 0114 +y v
=C, , =y=324.10 "T\,-’[:E'I: =0117TM =C__ =10""M

C . -C . =00510""=10""<10""=K__ |

= Khong co BaC,0, két tia.
K-:.: { .I_| _]n 6,13

C = = ;xazlﬂ:':fﬂ
) ' C Il
Khi d@o et
C = K"K-:'LU}:L W00 530 M
7 [H} (01177
Kiém tra:
:[II: -[II:.l K 1-|,|:[III: -[II:.l = Kﬂ-l: el

= Khong c6 CaCO; va BaCO; tach ra.

22, Tinh © osio o, ya Do, wos

MO, +8H' + Seem=Mn*" +4H,0 K, =107
Mn® + 2H. O e==MnO, L +4H" +2e K. =10 0"
MnO, + 2H.Oe=—=Mn0O" +4H" +2¢c K, =10 =""""

Vindd, Mnddy panEaz

MnO | + e m—=MnQ’ K.=10""
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=K, =K K., K, =E . =5L53[-201L23+220)=057V
MO, +8SH + See==Mn" +4H.O K =10"""""""
Mn® + 2ZH.OZ——MnO. +4H" +2¢c K. =10 """

4x | H.O ——OH +H" K. =10"

| ]
(R
(P}

PR
MnO, +2H.0 + e e==Mn0O. L +40H K. =10 "

S LAT-2 023 -14.4.0,0592 iy
_'XK:‘ =K‘I K___I-K; _— f';l‘l = --] ] ] ]44 =[]LL}_“|:‘\P}

Wlndd, H 00 M '2

b) f.;‘-Tl..l_ 11 Mn > Ii":l..l_ 1200 S > fi":l..l_ M

S . . MnO, A A \ SN A A A- \
= Kha niang oxygen hoa cila * manh nhat trong moi truong acid va yéu nhat trong moéi truong base,

__ Ii‘.l.f]:?'-}'jl [Htliﬁ)_][ll']
Y EITR N R X PY BRY EITR T R X P ' 5 I:"'fl[[]_:l

béi vi:

hE

do d6 khi pH tang. [H'] giam, tinh oxygen héa cta
MnO, giam.
¢) Cac phan trng minh hoa kha ning oxygen hoda cta ion peManganeseat phu thugc vao pH ctia mdi trudong:
MnO, +5Fe™ +8H" — Mn™ + 5Fe” +4H.0
MO, +3Mn~ + 2H.O0——3MnO, + 4H°
2MnO, +80O; +20H — 2MnO: +80; + H.O
23.
a) Céac phuong trinh phan ung:
Cr,0, +3Na,0, + HO——2Cr0. +20H +o6Na (1)

2Na.0, + 2H.0——0. T +40H +4Na’ (2)
OH +H —»H.0 (3)
20107 +2H —»Cr,0> +H.0 (4)
Fe,O,+ 6H — 2Fe¢™ + 3H.0 (5)

CrO> +91 +4H" —2Cr™ 31, + TH.O (6)
e 131 5 2Fe 1L (7)
25,07 41 »S,0] +3 (8)
Fe" +3F —FeF, (9)
b) Vai tro ctia dung dich NaF: F = ¢4 mit trong dung dich tao phtic bén, khong mau véi Fe*', dung dé che
Fe™.

. X 13 1, =Xx.0 =Y
¢) bat s0 mol cia Cr,0O5 va Fe,O; trong 1,98 gam mau lan luot la ™ Fedds
. . . B , CI}OE_ .n._ .= 0.1x B . s
Tu (1), (4) va (5) = Trong 10ml dung dich A so molcua -/ la =" s0 mol cua Fe*" 1a
n.. =02y
‘ o : CCrOs vaFe o
Truong hop NaF khong c6 mat trong dung dich A, ca - déu bi khur boi I

Theo (6) va (7) ta co:
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n. o=3n_ . +05n . =30Ix+0,502y=03x+01y
(8)=n, . =2n  =040.1050.10 C=2(0.1v+ 0.3x) (10)
. .. . L Cror L
Truong hop NaF c¢6 mat trong dung dich A, chicé ~ -7 bi khu:
n.,=3n_ . =03x=040750.10 =n__ =2n _ =0.0x

Tu (10)va(11) — * = 0,005 mol va v = 0,006 mol.

n, =2, =20,005=0,0lmol

52.0,01
1,95

A00% = 20, 20%

= %m, x
' trong mau la:

n,=2n, ., =200006=0,012mol
~0.0,012
. 200012 4 500, — 33,94%
= %m 1,98

Fe trong mau la:
24. Két tia khong tan mau tring ctia X 1a BaSO..

Két tha Y c6 thanh phan 1a BaMO, theo phuong trinh phan tGng:
M, (SO, ) +nBa® —2M" +nBasO, ::M" — BaMO,

(11)

Céc luong chat X va Y quan hé véi nhau theo n: 2 (trong d6 n bang 1; 2; 3).

Goi khdi lwong nguyén tir ctia M 14 x ta co:

2(2000%) 1064 ooy,
= — A= 10 00— 4

233n 0,950
Vi 1=2=%=51 y3 M la: Cr, Y 12 BaCrO,, A 1a CrSO,.zH,0
0,950 .
. Mg = Mg o =4.21.10 ‘mol
S0 mol cua CrSOy: ' 't 233
=m _, =062

khéi lugng nudc trong hidrat A 1a:
LLOO0—0,622= 0,375 gam
0,375
=n,, = =0,021mol
15

Crs0, :H.O=0,0042:0,021=1:5

Ti 1€ sO0 mol

= Al (SO SH.0

Trong mdi trudng acid, co khong khi thi Cr** bi oxygen hoa dan thanh Cr

= BhI Cr. (S0, ) :C R Cr (50, ) -vH.O
,_ 392(100-54.5)
548118

+18= ClaCr(S0,) -18H,0

Céc phuong trinh hoa hoc:

Ba® +80° - BaSO, |

Cr +Ba” + 2H.,0, +40H — BaCrO_ 4 +4H.0
4Cr7 +4H + 0, 54Cr 4 2HO

b) Ta co:
Cr, (SO, ) I8SH.O - Cr (SO, ) -zH. O+ (18 -z)H.O
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100 12,57
7=5=Cr (S0, ) 13H.0
c)
Cr80,.5H.0 - Cr50, 4H .0 - (50, 3H.0 - €50, .2H,0 — Cr50_H,0 — G50, —» Cr,0,
Su chuyén hoa Chromium (II) sunfat thanh Chromium (III) oxide theo phuong trinh héa hoc:
40150, —— 2010, +450,+ 0,
25. a)
* Phan 1+H,SO4loang:
Cr+H.SO, »CrSO, +H. T

X ok X

Fe +H.SO, »FeSO, +H, T

v v
=n, =xX+vy=0,25 )

oo Cu=m =32eam
Chat ran khong tan la Cu £

* Phan 2 + S:
2Cr+35 - Cr.5,
X— 5%
Fe+8 —Fes
y—= ¥
Cu+ S——Cus
005 —00s

_ I B -
=0, =L +v+0,05=—"=10,352)
: . A

Giai h¢ (1) va (2) ta dugc: x =0,1 mol vay = 0,15 mol

=m=2(52.0,1 +30.0,15) + 2.3,2 =33, dgam
b)

2CT +3C1, = 2CrCl,

0,203

2Fe+ 3C1, — 2FeCl,

0,3 0,45

Cu+Cl, - CuCl,

0.1 -0l
=V =(0,310.4540,1)-22.4=19.04

lit

|
26. Goix,y 14n luot 1a 6 mol ban dau cua Al va Cr,0s
Vi X phan tmg véi NaOH giai phong khi H, nén Al con Cr,0; hét
DAL+ CrO, 5 ALO, + 2Cr

2y <y - ¥y
n “ — — 7
Al gon = (X—=2y)
Chat rdn X gom: AL,Os, Cr va Al du.
Iy

e 2 dung dich NaOH: Cr khong phan (g
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ALO, + 2NaOH + 3H.0 — 2Na[Al(OH), ]
2A1+2NaOH + 6H O — 2Na [AOH) ] +3H, T
(0,5x —y) N 1.5(0.5 x-v)
=0, =L3053x-v) =015 = x-2v=02(%)
Lxy
.2 dung dich H,SO,dic, nong (du):
ALO.+3H. S0, - ALL(SO ) +3H.O
2A1+0H.80, » AL (SO.) +380, T +6H.O
0,1 — 013
2Cr+6H SO, —»Cr (SO ) +380. T+0H.O
v — 15y
=0, =015+15v=0,45=v =0 2mol
Thay y vao (*) — x =0, 6mol
Vay: a=27.00=102gam: b=152.0,2=30,4 gam
27.a) Goix, vy, z lan luot 1a s6 mol cua Cr, Fe va Z trong 17,1 gam hon hop X. Ta co:
52x + 56y +65z=17,1 (1)
* X + dung dich NaOH du: Chi ¢6 Zn phan ing
Zn+ 2NaOH + 2H,0 — Na, [Zn{OH),]+ H, T
£ —* £
=1, =z=0,Imol

Tu (1) = 52x + 56y = 10,6 (2)
Chét ran Y gdm Fe va Cr
200315

n L= ~—=Imol=4n,  =0.8mol
» X + dung dich HNO;: = ™% bandau  100.03
— HNO; con, kim loai hét
Cr+ 4HNO, —> Cr(NO. ) + NOT 12H.0
X =4 — X X
Fe+ 4HNO — Fe(NO )+ NGO T +IH. O
v 24y -y -y
=n,, =x+y=02(3)

|x = 0.15mol

Giai hé (2) va (3) ta dugc: | v =0, 05mol
Phan trim khdi lwong ctia mdi kim loai trong X 13
32.0.15.100%

vom, = " _45.61%

' 17,1

56.0,05.100%

vom, = 20005.100% 0 sm

) 17.1
= %m, =100%—{45,01+10,37)% =3502%

4.50 2,010

N, =———=0.03mokn, = =0,09maol

g 252448 ©T 224
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Al+CrO, — 5 ALO, +2Cr (1)
Cr+ 2HCl- CrCL+H, T (2)

A A = =1, L]l 1
Néu Al hét i e = . = 0,09mol

uigeli.xyz

=n,_, = ln:  =0,045mo] = 0,03mol = Al )
b2 con, Cr,O; hét
2AL+0HCT = 2AICT +3H, T
‘ . (3)
Tir (1) =n,,, =n_, =003molkn_=2n_ =000mol=n ,

=

5
v =0009-0,00=0,03mol =n, = %n

X + NaOH (dic, nong): Cr khong phan ting

. =0.02mol

2Al+ 2NaOH + 3H,0 — 2Na [Al(OH), ] +3H, T

0.02 - 0,02
ALLO. + 2NaOH + 6H .0 — 2Na [Al{OH) ]
0.03 = 0,00

= 1, =0,02+0,00=008mol

29.

Cu—Cu™ +2e

X — 2x

Au — Au’ +3e

y — 3y
| 2%+ 3v=0.3 [ x=0,075 mol

)
Ta c6 he: ] 04x + 197yv=14,05 ]| v=0,05m ol

N.i

197.0,05.100%,

Phan tram khdi lwong ciia Au trong X 1a:

14,65

F3g— N*-

0,3« 0,1

=07,23%

Cu+ 2H SO, - CuSO, +80. T +2H,0

30. 0,1 “—

0.1

SCu + 4H,S0, —3CuS0, + CuS +4H.0

0,05

= m=01504 =9 0gam

31. Gia sir chét rn hoan toan 1a
= Kim loai hét, AgNOs con.
Mg — Mg™
X o

Fe— Fe"

v —

|24x+ Sov=108 [x=001mol
—

] 2x+ 3y=0,003 ] v=0.015 mol

Tacohé: '~

{_

e
¥
i

3y
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Ag = =0.005mol < 0,08mol

0,01

(théa man gia su)

L o Af

0,005 « 0,003
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_0.0LT00%

n n
0

= Jully,

0025
[t _ _
Y 1 = —=015mokn_. =0,05mol
32.7 "¢ (catot phongra)= ~ ¢ (anot nhan vao) F a ;
n, . =0Imokn_ =0.Imol
, 0,15- 0.1 _
. In  =01<015<In _ +2n  =02mol=Fe" n, = ————=0,025mol
O catot; ' Fe Cu i = hét, Cu** con 2
. In =01=015=Cl , e
O anot: ¢! ’ hét, H,O bi dién phan
2H.O >0, +4H 1 de
0.0125 « 0,03
- m, tm, +m, =040,025+ 71005+ 32.0,0125 = 5, 55zam
m gd giam = ' -
33.
2FeCl, + H.S — 2FeCl, + 8 L +2HCI
X — 0,5x
CuCl, +H.8 - CuS 4 +2HC|
X — y
[102,5x + 135v=10,75  |x=0,02mol
r 4 L =L L 7 = L |
Ta c6 hé: [1ox +90v =992 |v=0.Imol
—m =m,_+m  =00250+06401=7520am
n,. =amolkn, .=bmol=n_ =2a+bn__ =amokn _ =2bmol
34.pat s S0 Fe
Theo dinh luat bao toan dién tich, ta co:
n tin . =2n_ =4dbh+3a=2(2a+h)=a=2b

IX | 2Fe8, + Cu8 - 2Cu™ +2Fe" + 387 +40¢
40X | N ile s N

2FeS, + Cu.S+40HNO, - 2CuS0, + Fe, (SO, ). +40NO_ T +20H.0

0,02 < 0,01 < 0,4
— m=120.0,02 + 160.0,01 = 4 gam

Phin III: HE THONG BAI TAP TU CAC PE THI HSG CHINH THU'C CUA TINH, OLYMIPIC.

Céau 1 (Olympic hoa hoc qudc té 1an thir 32):
1. Phirc vudng phing cis-diaminodicloroplatin (II) 1 mot dugc pham quan trong dé diéu tri ung thur.
- Viét cac dong phén cis va trans cta phirc.
2. Mot sd ion ciing ¢ cong thire nguyén Pt(NH;),Cl,. Viét tit ca cong thic c6 thé ¢ cua ion trén nhung
phai thoa man cac diéu kién sau:
- €6 cong thirc nguyén Pt(NH;).ClL.
- Anion va cation phai duoc viét rd va tat ca phai co cau tric vudng phang. N
- Anion va cation phai thé hién duoc sy ton tai ciia mdi phirc platin (IT) riéng biét cia mdi hop
chat.
3. Lop 5d cua platin c6 bao nhiéu electron?
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Su tach mtrc ning luong trong gian d6 nang lugng orbital d cta phirc vudng phang lién quan dén
phtre bat dién do lién két kim loai — ligand: Néu cac ligand nam trén tryc z bién mat ma lién két kim loai —
ligand véi cac ligand nam trén truc x va y tré nén manh hon.
4. Trong~sé 5 orbital 5d cua platin, trong phirc Pt vudng phéng thi orbital nao c6 mirc ning luong cao nhat?
Huong din:
1. Cong thirc cdu tao cac dang déng phan cua phan tir cis-diaminodicloroplatin (II):

Cl\Pt/NHg H3N\Pt/CI
cl”” NH, cl” NH;
Cis trans
2. [Pt(NH;).][PtCL]. [Pt(NH,)sCI][Pt(NH;)CL]
[Pt(NH:);Cl]s[PtCL] [Pt(NHs),][Pt(NH;)CL],
3. 8

4. > x'-y . Trong phirc tir dién 4 ligand déu nam trén dudng phan giac cua hai truc x va y. Néu duoc
déy du electron thi mat dd electron sé€ cao hon.
Céu 2 (Olympic hoa hoc quoc té lan thir 31):
_ Ligand (L) c6 thé tao phirc dugc voi I}hiép l.<im loai .chuy.én tiép. L \ A
duogc tong hop do sy dun néng hon hgp gdm bipyridine, acetic acid bang va

hydroperoxidefién 70-80°C trong 3 gi6. San phém cubi L két tinh duéi dang - =
hinh kim nhuyén va cé khoi lugng phan tir bang 188. = =
Mot phan g tuong tu v6i piridin 1a: N fil

Phtrc ctia L v6i Fe va Cr c6 cong thirc 1a FeL,,(Cl104),.3H,0 (A) va CrLiCl,(Cl0O,),.H,O (B). Thanh
phan phan tich nguyén t6 va tinh chét 1y hoc ciia ching dugc cho trong bang 1 va 2. Quan hé giita mau va
budc soéng cho trong bang 3:

Bang 1: Thanh phan phan tich nguyén t:

Phirc Phan tich nguyén t6 (% khdi lugng)
A Fe: 5,740; C: 37,030; H: 3,090; CI1: 10,940; N: 8,640
B Cr: 8,440; C: 38,930; H: 2,920; CI: 17,250; N: 9,080

Dung cac s6 liéu sau:

S6 hiéu nguyén ti: Cr = 24; Fe = 26

Khdi luong nguyén ta: H=1; C=12; O =16; Cl = 35,45; Cr = 52; Fe = 55,8
Bang 2: Tinh chat vat Iy:

Phtrc Momen tir u (B.M) Mau
A 6,13 Vang
B Khong do Tim
Béang 3: Quan h¢ gitta budc séng va mau:
Budc song (nm) va mau hap thu Maiu b6 sung (mau bu)
400 (tim) Luc vang
450 (xanh) Vang
490 (luc xanh lam) Vang cam
500 (luc) bo
570 (luc vang) Tim
580 (vang) Xanh lam
600( Vang cam) Luc xanh lam
650 (do) Luc

1. Viét cong thirc phan tir cua L.
2. Neéu L la mot ligand cang cua hai rang, viét cau tjao cua bipyridine da dung. Viét cau tao cua L
3. Ligand L c¢6 dién tich tong cong la bao nhiéu?
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Viét cAu tao khi mot phan tir L lién két v&i mot ion kim loai M
Tir cac s6 1iéu ghi trong bang 1 hdy xéac dinh cong thirc thuc nghiém ctia A. Gia tri cia m va n trong
FeLn(Cl0,),.3H,0 13 bao nhiéu?. Viét tén dy du ctia A theo quy tic IUPAC. Khi A hoa tan trong nudc
thi ti 1¢ gitra cation va anion la bao nhiéu?
S6 oxy hoa ciia Fe trong A 1a bao nhiéu? C6 bao nhiéu electron d c6 mit trong ion Fe ciia phuc? Viét
céu hinh spin cao va spin thap c6 thé ton tai dugc ddi v6i phirc nay. Cau hinh ndo, cao hay thap 1a cau
hinh dung? C6 chiing cd nao la t6t nhat dé minh hoa két luan da chon?
Tur bang 3, wéc lugng budce séng (nm) cia A.
Phan tich chi tiét B cho thay no ¢ chira ion Cr**. Hay tinh momen tir chi v6i spin ctia hgp chét nay.
Hop chét B 1 loai chét dién phan 1:1. Hay xéac dinh cong thirc thuc nghiém ctia B va cac gia trj cla x, vy,
z trong CrL.Cly(ClO4)..H20.

Huong din:
1. Biét L duogc tong hop tir bipyridine va trong phan Gmg bipyridine bi oxy héa don gian thanh bipyridine
oxide.Khdi luong phén tir cuia bipyridine 13 156 (ctia C1oHsN,) trong khi khdi lugng phan tir cua L 14

188. Khac biét 32 do hai nguyén tur oxy. Vi vay cong thirc phan tu cia L 1a
CioHsN> O,

2. Cau tao cua bipyridine:

CAu tao c6 thé co cua L:

I,

N/

() )

3. Pién tich tong cong cua ligand L: khong.

4. CAu tao:
5. Cong thtre thye nghiém ctia A 1a: FeC30Hz0Cl3NgOx;

6. S6 oxy hoa ciia Fe: +3

m=3; n=3
Cong thuc cua phuc: [FeLs](Cl0,4);.3H,0
Ti 1€ cation va anion la: 1:3

Sé electron d trong ion Fe cia phuc: 5
Cau hinh spin cao: (tp)*(e,)’

Cau hinh spin thap: (t2)’(e,)"

Cau hinh dang: spin cao do c6 momen tur tinh dugc dya vao s6 e ddc than 1a 5,92B.M con spin thap la

1,73B.M. So sanh véi gia tri momen tir do dugc trong bang 2 ta rat ra dwoc két luan trén.
7.450nm

8.3,87B.M

9. CTC20H18N4C13O9

Xx=2 y=2 z=1

Céu 3 (Olympic hoa hoc qudc té 1an thir 33):

Phim den tring chira 16p phu silver bromide (bac bromua) trén nén 1a cellulose acetate.

Viét phan mg quang hoa xay ra khi chiéu anh sang vao 16p AgBr ph trén phim.

Trong qua trinh nay thi lugng AgBr khong duoc chiéu sang s& bi rira bang cach cho tao phirc boi

dung dich Sodium thiosulfate. Viét phwong trinh phan ung.

3. Ta c6 thé thu hdi bac (silver) tir dung dich nuéc thai bang cach thém cyanide ion vao, tiép theo 1a
kém (zinc). Viét cac phan ting xay ra.

N —

Huong din:

I. Phan img: 2 AgBr(r)w2Ag(r)+Br,/2Brii

2. AgBl‘(I’) + 2Na28203 —> Nag[Ag(8203)z] + NaBr
3. [Ag(S:05):]" + 2CN" — [Ag(CN).] + 28,05
2[Ag(CN).] + Zn — [Zn(CN)J* + 2Ag"
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Céu 4 (Olympic hoa hoc quoc té lan thir 37):

Su tong hop va xac dinh tinh chét cua vang (gold) & kich thudc nano 13 mét linh vuc dang rat phat
trién. Phuong phéap Bruff — Schiffrin dé tong hop vang & kich thudc nano (AuNP) dwa vao sy bén nhiét
dong va bén khong khi cia AuNP ta c6 thé diéu ché AuNP ¢ dang da phan tan c6 kich thudc nam trong
khoang tir 1,5 va 5,2nm. Phuong phap nay c6 ndi dung nhu sau: Dung dich HAuCl, duoc tron 1an véi
toluene trong dung moi tetra — n — octylamonium bromide. Dung dich thu dugc dem tron 1an véi
dodecanthiol va dugc dun néng voi NaBH,. Nhitng hat AuNP mau téi duoc sinh ra va ndm & pha hitu co.
Sau 24 gio thi dung méi toluene s& duoc cho bay hoi va khéi ran thu duge duoc rira véi hon hop dung moi
ethanol va hexane dé tach thiol. Cac hat AuNP c6 thé dugc phan 14p va hoa tan trd lai trong dung méi hiru
co thong thudng ma khong bi phan huy hay t6 hop thuan nghich (irrvesible aggregation).

1. Phuong phap nay can su tiép can tir trén xudng hay tir dudi 1én? chon 1 trong 2 phuong an:
a) Tié:p can tu trén xufr)ngq de lam cho hat nano c6 kich thu6c nho nhit. )
b) Ti€p cén tir dudi 1€n d€ co the bién cac phan tir va nguyén tir riéng 1€ thanh cau trac nano. i
2. Trimetyl — n — octylamin bromua con c6 thé dugc str dung nhu 1a mgt chat chuyén pha. N6 c6 thé chuyén
AuCly tir pha nude sang pha hitu co. Tinh chit nao da giup cho né c¢é thé 1am duoc diéu nay? chon 1
trong 3 phuong an:
a) Mot phia ciia phan tir mang dién duong, dau con lai mang dién am.
b) Mot phia c6 tinh wa nude, mot phia cé tinh ky nudec.
¢) Mot phia mang tinh acid, mot phia mang tinh base.
3. Vai tro cia NaBH, trong qua trinh di€u ché nay la gi?
A. Tac nhan khir hoa. B. Tac nhan oxy hoa.
C. Téac nhan trung tinh.  D. T4c nhan tao phuec.
4. Néu duong kinh trung binh cta hat vang & kich thudc nano 13 3nm thi s6 nguyén tir vang sé& 1a bao
nhiéu trong mdi phan nano? (ban kinh nguyén tir ctia vang 1a 0,144nm). Chi ra bang tinh toan
A. 10° B. 10° B. 10* D. 10°
5. Bang tinh toan hdy chi ra phan trim sb nguyén tir vang trén bé mat 1a bao nhiéu va cho biét cau tra 10

nao dung.
A.20-30% B.40-50% C.60-70% D.80—-90%
Huong dén:
1:b) 2:b) 3:a) 4:b)
4
VAuNP_B_ T Aunp
_4 3
VAU—3— T
\% r 3
N = AuNP _ ?uNP ~1000=10
VAu rAu
5:b)

4/3.1t.ramp’ = 4/3. 70040 Naw.

Dién tich bé mit ciia mot tiéu phéan nano cua vang: S = 4.7.raune’

S=4.mra’Na?  Ns= Samp/mra’ =4Na®?. P =Ng/Nay =4Nn'"%. Na, = 1000 = P = 40%
Céu 5 (Olympic hoa hoc qudc té 1an thir 30):

Viéc khao sat cac phan g tao phurc ciia cac ion kim loai chuyén tiép: M™ + mL" & ML,,"™"
thudng phirc tap do su canh tranh dong thoi cia cac qua trinh can bang khac: vi du nhu ligand L™ thudng 13
base lién hop ctia mot acid yéu nén ndng d6 cta né trong dung dich tiry thudc nhiéu vao do pH. Trong
truong hop nay, thuong phai viét lai hiang sb tao phirc ciia cac kim loai chuyén tiép Bu.

Ml

" [T

uigeli.xyz Trang 72



uigeli.xyz
bang cach thay [L] bang oy Cr(L), trong d6 Cr(L) 1 ndng do tong cong cua L & tit ca cac dang
trong dung dich (nhu djang HL hay L hodc ML{""") va o 14 ti 1¢ ctia dang thich hop L™ so voi L “tong
cong”. Phuong phap nay thuong duoc dung, vi du nhu trong phan tich bang phép do chuan d6 dung EDTA,
vi EDTA (H,Y) 1a mot acid bdn chirc yéu chi c¢6 kha ning cho phan tmg tao phtrc & dang hoan toan mat
proton Y*+. Khi ay:
KalKGZKa3 Ka4

[H+4+Kal H+ 3+I<all<a2 H+ 2+I<all<a21<a3 H+ al““a2"%*a3 " a4
V6i K, 13 hing s ion hoa thtr i cia EDTA (v6i tri s6 1an luot bang 1,02.10%2,14.10%; 6,92.107 va
5,50.10™).

a) Xac dinh cac tri s6 cua a(Y*) ¢ pH lan luot bé'mg 2,6, 10. T,inh néng dd cua anion Y* dd hoan toan mat
proton trong 500mL dung dich c6 chira 3,252g EDTA 6 tri s6 pH néu trén.

b) Hang s0 tao phirc Ky cho su tao phirc cia M™ véi Y*, ¢6 gia trj 6,3.10°' (Hg™); 2,1.10™ (Fe*") va
5,0.10" (Ca™). Ton kim loai nio s& tap phirc véi EDTA c6 hiéu suat hon 99,9% trong dung dich c6 chira
5,00.10° M EDTA tong cong, duoc dém véi pH la:

.2 ii. 6 iii. 10
¢) lon thuy ngan (II) Hg*" ¢6 4i lyc manh v6i Chloride:
Hg* + 4Cl = HgCl*
V6i hang sb tao phirc 1a B = 3,98.10%. Véi dung dich Chloride 0,5M tong cong va 5,00.10°M dung
dich EDTA tong cong, hiy xéac dinh ti 1¢ thuy ngan ton tai dudi dang ion tu do, dudi dang anion
tetraChloride va dudi dang phirc EDTA tai pH bang:
) 2 i) 6 iii) 10
(Nén gia thiét rang ndng d6 kim loai tong cong rat nhé hon 0,05M)
d) Mot loai hon hong chi chira thuy ngan, natri va canxi. Cho 5,218g mau ndy tic dung véi mot tac nhan
oxy hoa thich hop r6i pha thanh 500mL. Lay 25mL dung dich nay; dém tai pH = 2,6; dem chuan d6 véi

A=

dung dich 0,0122M dung dich MgY?" trj s0 chuan d9 trung binh 1a 44,19 mol.L™". Khi lay 10mL mau
dung dich, dém t&i pH = 9,5 ¢0 tri 50 chuan d6 57,43mol.L"'. Hay x4c dinh phan tram khoi luong cua
thuy ngén, canxi, natri trong hon hong.

Huong din:

a) Tinh duogc cac tri sO sau:

pH a(Y*) [Y*]1(M)
2 3,712.10" 8,26.10°'¢
6 2,249.10° 5,01.10%
10 0,3548 7,90.10°

Cac néng dd cua anion dugc xac dinh nho C+(EDTA) =0 O2226M M,(C0HsN,Og) = 292,25g.mol™!
b) Ta can xé4c dinh ti 16 [MY?> |4 [M?**], ti 1& nay (nhd xac dinh hang s tao phirc) co tri s6 Ky[Y*]. Ta c6

thé xac dinh [Y*] tir x d4 biét & ciu a. Tinh dugc cac tri sb sau:

pH [Y*] [HgY*)/[Hg*] [FeY*]/[Fe*"] [CaY*]/[Ca™"]
2 1,856.10°'¢ 1,17.10° 0,039 9,28.10°
6 1,1245.10°® 7,08.10" 2,36.10° 562
10 1,774.10° 1,12.10" 3,73.10" 8,87.107

Co6 thé thay rang, tai pH = 2, chi Hg*" tao phtrc véi lugng dang ké; tai pH = 6, ca Hg?* va Fe? déu
tao phirc, trong khi tai pH = 10, ca ba ion kim loai déu tao phtrc v&i hiéu qua cao.
¢) Do HCI Ia acid manh, can bang giita Hg?" va CI' phai khong phu thudc pH; ta c6 thé tinh dugc ti sd

[HgCl,>]/[Hg*] bang 2,488.10™ vai [Cl] =

ta tinh duoc:

0,5M. Dung céc tri sé [HgY*]/[Hg?'] c6 duoc tir cdu b)

pH [HgY*)/[Hg*] %(Hg™) %(HgY™) %(HgCL™)
2 1,17.10° 410 5.107 >99,9

6 7,08.10 3.107 222 78.8

10 1,12.10” 9.10°8 >99,9 2,2.10°
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d) Cac lgét qua tl}u dl‘I(_)‘(; tir cau b) chira réng, tai pH = 2, su tao phirc EDTA ctia Ca*" 1a bo qua duoc: ta
c6 thé gia thiét diéu ay van diing tai pH = 2,6; va nhu thé EDTA chi phén tmg v6i Hg* tai pH thap
nhu V@y. Tai pH7= 10, su tao phirc cua ca Hg* cling nhu C’az*‘lé dang ke, va tai pH = 9,5 su Chuép do
cho biét lugng tong cong clia Hg** va Ca®". Ta phai gia thiet rang EDTA khong phan tmg dang ké
véi Na'.Tai pH = 2,6, s6 mol Y*=5,391.10"M ’ ’
S6 mol nay bang so mol (Hg*") trong 25mL; nén s6 mol Hg*" trong 500mL = 1,078.10* mol. Vi khoi
lwong nguyén tir cia Hg 1a 200,59g.mol”, cho phép xac dinh khdi lwong thuy ngan trong mau thir 13
2,163g.
Tai pH =9,5; s6 mol Y+ =5,391.10* mol.
S6 mol nay bang tong sé mol (Hg?* + Ca®") trong 10mL, nén tong s6 mol (Hg>" + Ca®") trong 50mL
=3,503.10 mol, va vi vay s6 mol Ca** trong 500mL = 2,425.10 mol twong tng véi 0,972g canxi
trong mau thir.
Suy ra khi lugng natri trong mau thir (gia sir khong 1an tap chat khac) 1a 2,083g. Nhu vay ham
luong cac chat trong mau thir 1a: Hg (41,45%); Na (39,32%), Ca (18,63%).

Céu 6 (Olympic hoa hoc qudc té 1an thir 31):
Téng hop mot hop chét ciia chromium (chromium). Sy phén tich nguyén t6 cho thiy rang thanh phan c6
Cr (27,1%); C (25,2%), H(4,25%) theo khdi lugng, con lai la oxy.

a) Tim cong thirc thuc nghiém cua hop chat nay.

b) Neéu cong thirc thue nghiém gdm mdt phan tr nudce, ligand kia 1a gi? Mic oxy hoa cua Cr 1a bao
nhiéu?

¢) Khao sat tur tinh cho thiy hop chat nay la nghich tir, phai giai thich tur tinh cua hop chat nay nhu thé
nao? V& thir cdu tao phu hop ciia chat nay.

Hudng dén:
a) Cong thuc thye nghiém CrC,H;Os.
b) Tu cong thirc thyc nghiém CrC4H:zOs, hop chit 1a [Cr(CH;COO0),(H,0)]. Nhu vay, ligand 1a cac
nhom axetat. Do nhém (CH;COQO") ¢6 dién tich —1 nén murc oxy hoa cua Cr 1a +2.

¢) Ion Cr* 1a hé d*, nghia 13 hé c6 4e thudc orbital d. Sy phan bd 4 electron phai CHj;

thudc loai spin ning lwgng cao do ligand yéu. Chi yéu t6 nay di cho thay | CHs

[Cr(CH;CO0),(H,0)] ¢6 tinh thuan tir. Tuy nhién tir cac két qiia thuc nghiém, hop chat C /

nay lai c6 tinh nghich tir &6 1a do hop chét nay & dang nhi hgp ¢ ciu tao nhu sau: A\ ,C

Trong céu tao nay, hgi nguyén tir Cr tao lién két bon, bao g(k)m’ mot sigma,’ hai pi va o "O /“O%O

mot delta, véi bac lién kég tong cong 1a 4. Sy hinh thanh lién két bﬁ)n doi hoi té}t ca cac | F I

electron thudc orbital d déu phai cap d6i. Vi vay dua theo tinh chat tir, hgp chat & dang Pl

nhi hop 14 nghich tir. OH, /C|r=C|r H,0
O\ Qa O 0O

Céu 7 (Olympic hoa hoc quoc té lan thir 32):

Ureaza la mot enzyme c6 chira nicken lam xuc tac cho phén tng thuy phan ure (H,NCONH,) thanh
amonium ion va carbamate ion (H,NCOO"). Ion carbamate bi thuy phan tiép sau d6 trong mot qua trinh tir
X4y ra kh()ng xUc tac boi ureaza.

a) Viét phuong trinh phan ing thuy phén ion carbamate.

b) MOi don vi cau tric cap ba cila protein ureaza co chira hai ion niken(II). Nhirng ion kim loai nay
phdi tri voi cac nguyén tir cho twong ing ¢ nhanh cua cac aminoacid trong cau trac cap mot cla
protein. Hay viét cong thirc ciu tao cac nhanh cua aspartate, histidine va khoanh tron nhitng nguyén
tir déng vai trd cho ctia mdi nhanh.

¢) Hai tam nicken (II) ctia ureaza ciing duoc ndi lai bang cac nhom cacboxylate cau ndi va mot phan tir
nude cau ndi. Nhom cacboxylate cau ndi thudc nhanh cia lysin da duoc chuyén thanh mot dan xut
carbamate. Hay viét cong thiic cau tao din xuét carbamate ctia nhanh lysine.

d) Viét cu hinh electron ctia ion nicken (II).

e) Dai biét duoc mot s6 hinh hoc phdi tri ciia nicken (II). Trong hop chat phéi tri bat dién, cac orbital d
dugc phan bé gitra hai mirc ning lwong. Hiy cho biét orbital ndo trong s 5 orbital d chiém cac mirc
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nang lugng theo thir tu cao hon hoac thép hon trong hinh hoc bat di¢n. Gidi thich dinh luong két qua
tim duoc bang cach so sanh su phan b trong khong gian cua cac orbital d.

f) Mot s6 phtrc cia nicken (IT) lai ¢6 hinh hoc vudng phéng, 13 co ciu chu yéu trong cac phirc ctia ion
kim loai paladi (IT) va platin (II). Hiy v& hai dong phan cua [Ni(SCH,CH,NHS,),] vudéng phing va ghi
1& ddng phan nao 1a cis hodc trans.

g) V& tit ca dong phan hinh hoc ciia [Pt(NH;)(pyridine)CIBr] vudng phang.

Huong din:
a) HZ’NCOO_(aq) + H,O) = NHj(aq) + HCO37(ag)
b) Cau tao cua cac nhanh:

HC
aspartat histidin
¢) Céu tao ctia dan xuét cacbamat:
. &N o
e \C ~ \C ~ \C /
H, H, ||
@)

d) 1s*2s%2p®3s?3p°3d¥4s?, ’

e) Muc nang lugng cao hon d(z*) va d(x* — y*). Mt nang luong thap hon dyy, dx, va dy..
Trong mdt trudong ligand bat di€n, cac tryuc vudng x, y, z (goc tai tam kim loai) dugc hudng sao cho
mdi nguyén tir trong 6 nguyén tir lién két thudc ligand phai nam trén céc truc nay. Nhu vay cac
electron clia cac nguyén tir trong ligand hinh thanh cach sip xép céac dién tich &m quanh nguyén tir
kim loai. Cach sip xép nay c6 anh huong khac nhau trén cac orbital d khac nhau. Céc orbital d,y, dx
va dy, déu c6 mat do electron tap trung chil yéu trong vung gitta dién tich cac ligand. Trong khi do,
cac orbital d(z) va d(x? — y?) ¢6 mat do electron tap trung trong viing gan dién tich ciia cac ligand
hon so v6i cac orbital dyy, dy, va d,,. Tuong tac day electron 1am ting ning luong ciia cac orbital
d(z%) va d(x* — y*) so véi nang lugng cua cac orbital dyy, dy, va dy,.

- .
C
/S /s
H2C l @/S H2C l EZS
Ha \ /CH2 H, \ CH,
HoN S
. HZ H2
f) Cong thirc cua phirc: c1s trans
g) Cong thuc cau tao cua phuec:
H,N Cl |
7N Pt
Br NN B ¢l X Ny

| P |

Ciu 8 (Olympic hoa hoc qudc té lan thir 35):
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Céc ion kim loai mang dién tich 2+ trong ddy dau tién ctia kim loai chuyén tiép v6i cac céu hinh d',
@ ..., d° tao ra chu yéu 1a phirc bat dién c6 cong thirc chung 1a ML (L: phéi tir mét ring). Khao sat tinh
cht tir ciia cac phirc niy ta co thé chia ra 1am hai loai. Mot loai ¢6 s6 electron khong tham gia lién két bang
v6i s electron trong M, thi phirc nay duogc goi 1a phtrc “spin cao” va mot loai c6 s electrong khong tham
gia lién két nho hodc bang 0 thi goi 1a phirc “spin thap”. Néu su chénh léch giita hai mirc ning luong t,, va
e, 1a A va nang lugng cdp héa la P. Hiy du doan cau hinh electron co ban ciia cac phirc trén. Biét rang
nguyén 1y Aufbau va nguyén 1y loai trir Pauli déu dugc tudn theo.

Huéng din:
d':tle d*: tle & tle d*: t,'e,° (A>P) hay t’e,' (A<P)
d’ : t’e,° (A>P) hay t.’e,” (A<P) d® : t,%,° (A>P) hay t,'e,” (A<P)
d’: tbe,' (A>P) hay t’e,” (A<P) d* : tle,” d’ : tle,’

Céu 9 (Olympic hoa hoc qudc té lan thir 37):

Céc nguyén to kim loai chuyén tiép duoc phan bd rat rong rii trong vo trai dt. Rat nhidu trong sé d6
c6 rat nhiéu ung dung trong doi séng hang ngay, ching ta d& dang bat gip ching moi lic moi noi nhu: dng
nudc bang iron, diy dong va céc chi tiét tw dong bang chromium. ..

Chromium 12 mot kim loai mau tring bac, c6 tén bat ngudn tir tiéng Hy Lap chroma c6 nghia 1a mau
sdc do hop chét ciia chromium c6 rat nhidu mau khac nhau. Mau sang cta hop chit chromium(VI) din dén
nhitng ing dung ciia n6 lam chat mau trong mau v& va kinh mau.

1. Trong dung dich acid, thi ion chromate c6 mau vang s& chuyén thanh ion dichromate c6 mau cam. Viét
phuong trinh phan Gng. )

2. SO oxy hoa cuia chromium trong hai hop chat trén 1a bao nhiéu?

3. Day co phai la phan ing khur khong? Hay giai thich.

4. Dong lyc dé lam dich chuyén can bang cia phan ng trén la gi?

5. Viét cong thirc khong gian cua CrO,* va Cr,0.

Huoéng din:
1. 2CI‘O42_(aq) + 2H+(aq) = Cr2072'(aq) + H,O
2. +6
3. Khong phai, boi vi sb oxy hoa ctia nguyén tir kim loai khong thay doi.
4. Nong d6 ion H' (hay pH cta dung dich)
5. Céc cong thuc:
B 72- [~ 2-
@] o) K
| O///,,' / \C‘\\\\\
ow 0 o™ Ci r\\o

Céu 10 (Olympic ho4 hoc Ao 2001):
1. Thuyét Pauling
Thém dung dich potasium hydroxide vao dung dich nuéc ciia Co®*, mot két tia mau xanh dugc hinh thanh.
Trong dung dich KOH dic thi s& hinh thanh phtrc spin cao c6 sd phéi tri 6.
a) Viét phuong trinh ion ctia cac phan tng
b) Cho biét tén cua phirc
¢) Viét so d6 lai héa cho phirc va cho biét kiéu lai hoa
2. Thuyét truwong phdi tir
Ion phirc bis(terpyridyl)coban(II) t6n tai mot phan & trang thai spin cao, mot phan & trang thai spin
thip phu thudc vao cac ion lién két truc tiép voi nguyén tir trung tim C10,/C1/NCS7/Br.
a) Cho biét ba dang hinh hoc ¢6 thé c6 cua phirc
b) Dya vao thuyét truong phdi tir hiy vé& gian d6 orbital cho cac trudong hop phire spin cao va thap
¢) Tinh momen tir (M.B) ctia cac phuc trén
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Xét cac phic sau: [Co(CN)s]*, [Co(COs3)(NH;).], [Co(COs);]* and [Co(NO,)s]*. Mau cua cac ion
phirc nay s& la: xanh, vang, cam va da troi (khong nhét thiét 1a phai & cing djang véi cac phirc trén)
d) Hay cho biét tén ciia timg phirc va xac dinh mau ciia ching:
Hudng din:
1. Thuyét Pauling
a) Co* + 20H — Co(OH).
Co*™ + 6 OH — [Co(OH)]*

b) hexahydroxocobaltat(II)

D111 Nl N I T

3d 4s 4p 4d
Kiéu lai hoa: d’sp®
2. Thuyét truwong phoi tir:
a) Bat dién

b) Ta co:
i
e T T i i Ce
S T I

ty —— — tog

N Sﬁin o S t{ Spip thag
¢) Phircspin thap- Hmag:ll3¢3:1~73ll3

spin cao: umag:l'lB\/15:3'87 Hp

d) Ta c6 bang:

Cong thirc Tén goi Mau sic
[Co(CN)s]* Hexaxianocobantat(I11) Vang
[Co(NO,)6]* Hexa-N-nitritocobantat(II]) Cam
[Co(COs)sT* Tricarbonatocobantat(11I) Xanh
[Co(CO3)2(NH;).] Dicarbonatodiamincobantat(I11) Xanh da troi

Céu 11 (Olympic ho4 hoc Ao 2004):

Kim loai A dugc tim thdy trong tu nhién dudi dang hop chat, cht yéu 1a khoang vat orthoSiliconate
v6i cong thic chung 1a My(SiOy),, ngoai ra n6 ciing con duge tim thay dudi dang oxide. Oxide cua n6 c6
nhiéu dang thu hinh va n6 thuong dugc két tinh & dang don ta bién dang voi $6 phéi tri 7. O nhiét 3o trén
1100°C cau trac tinh thé cua né sé duoc chuyén sang dang tir phwong. Trén 2000°C céu tric cua oxide s& 13
1ap phuong bién dang. Kiéu mang ludi ciia dang sau cuing giéng nhu mang kiéu florit — trong d6 ion kim
loai ¢6 cau tric 1ap phuong tim dién véi hang s6 mang a, = 5,07pm. Anion O* chiém cac héc tir dién. Cau
trac trén c6 thé dugc bén hoa & nhiét do phong bang cach st dung CaO. Khéi luong riéng ctia oxide kim
loai tinh khiét (cu trac 1ap phuong) 13 6,27g/cm’

1. V& ciu triic 6 mang co s& cia oxide.

2. Cong thuc hop thirc cta oxide.

Cho biét s6 oxy hoa cua kim loai trong oxide )

Trong orthoSiliconate thi kim loai cling c6 s6 oxy hdéa nhu trong oxide. Hay cho biét cong thurc phan tir
cua orthoSiliconate.

Xég diph A

Viét cau hinh electron cua A.

Cho biét s0 phoi tri ctia cation va anion trong oxide.

Tinh &i lyc electron ctia oxy trong qua trinh: Og, + 2e — O*

W

PN
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Cho biét:
AH’s(A) = 609kJ/mol, I,(A/A™) = 7482kJ/mol, AH a1y (0> — 20) = 498kJ/mol
AU (oxide) = -10945kJ/mol, AH’mwm(oxide) = -11000kJ/mol
C6 hai bude dé diéu ché kim loai nay.
Budc 1: carbon va clo s& phan tng voi Siliconat ¢ nhiét do cao va s& sinh ra Chloride cua A (sb oxy hoa cia
A trong Chloride khong di) cuing véi oxide carbon va Siliconon tetraChloride.
Budc 2: Chloride ctia A s& phan tng véi Mg dé sinh ra kim loai. Thuy phan Chloride s& thu dugc oxide trén.
9. Viét cac phuong trinh phan Gng da xay ra.
10. Viét phuong trinh phan Gng thuy phan Chloride cua A o )
A c6 thé tao dugce cac phirc chat bén virng véi cac halogen véi so phdi tri 6, 7, 8 da dugce biét. Ching
ta s& khao sat phirc [ACLE,]™" véi s6 oxy hoa cua A khong dbi so v6i oxide.
11. Cho biét cong thirc cua phure va tén cua nd. ) . i )
12. C6 bao nhiéu chat dong phén cua ion phirc (d6ng phan cau tao va dong phén 1ap thé). V& cong thirc cau
tao cua cac chat doi anh.
Huwong dén:
1. Mang tinh thé oxide: M @ ; O*~ O /’ /.
S s i . (0]

4. Cong thirc cta orthoSiliconate: MSiO,

Ta co: :
4.M,+2M, :'/
d= Ay 0 A _ N .(13 '
= m(nguyén tr)/V(6 mang) = A"T0 ! O O
d.N,.aj O- ..... BVE ) Wi .
MZT—ZMO=91,22g/moI

. Vay kim loai d6 1a zirconi (Zr) pYa
6. Cau hinh electron cua Zirconi [Kr]4d*5s®.
7. S6 phdi tri ciia cation: 8 S6 phdi tri clia anion: 4
8. X4y dung chu trinh Born — Haber dé tinh va thu duoc két qua la
A = 628kJ/mol
9. Céc phuong trinh phan Gng x4y ra la:
ZrSi04 + 4C + 4Cl, - ZrCl, + SiCl, +4CO
ZrCly + 2Mg — Zr + 2MgCl,
10. Phuong trinh phan tng thuy phan:
ZrCls + 2H,0 — ZrO, + 4HCI
11. bién tich cta ion phuc: +2
Tén cua ion phirc: diclotetraflozirconat:
12. S6 dong phan: 6
Mot cap dong phan doi quang:
Cau 12 (Olympic hoa hoc Bulgari 1999):

Trong cong nghiép, san xuat déng (copper) duoc tién hanh qua nhiéu giai doan, trong sé d6 co giai
doan goi la “da dé)ng”. N6 1a hon hop ciia CuS va FeS. Cho mot mau 4,1865g da dé)ng tac dung vé1 HNO;
dac, cac qua trinh la:

CuS + HNO3 = CU(NO3)2 + HzSO4 +NO + HzO

FeS + HNO3 = Fe(N03)3 + HQSO4 + NO + HzO

Khi thém mot lugng du dung dich BaCl,, s€ tao thanh 10,5030 gam két tua.

1. Can bang cic phuong trinh phan tng trén, néu rd su trao ddi electron va can bang electron.
2. Phan trim mol ciia CuS trong d4 dong 1a bao nhiéu?.
3. Tinh phan tram cua khoi lugng dong trong mau.
Huong din:
1. 3CuS + 14HNO; = 3Cu(NOs), + 3H,SO4 + 8NO + 4H,0

S*+8=9" 3

N +3e=N*38

FeS + 6HNO3 = FC(NO3)3 + HQSO4 + 3NO + 2H20
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Fe** -¢ =Fe**
9e¢ 1
S + % =|g6*
N°* + 3¢ =N* 3
BaCl, + H,SO, = BaSO4 + 2HCI
2. n(CuS) + n(FeS) = n(BaSO,) = 0,045mol (1)

m(CuS) + m(FeS) = 4,1865g (2)

Tir (1) va (2) ta thu duge két qua: n(CuS) = 0,03 mol

%CuS = 66,67%

3. %Cu=45,54%
Cau 13 (Olympic hoa hgc Ucraina 1999):
Hai chit A va B chira anion phtrc bt dién ¢ cing thanh phan nguyén t6 nhung chung khac nhau vé
momen tir (1 = [n(n +2)]"? trong d6 n 1a sd electron khong cip d6i): pwa =0, ps = 1,72D. Khi cho 20mL
dung dich 0,1M cuia A tac dung voi 1,3240g Pb(NOs), thi tao thanh 1,2520g két taa tring va trong dung dich
chi con lai mudi potasium. Khi cho 1,2700g FeCl; vao mot lugng du dung dich cua A thi tao thanh 1,6200g
két tia trang C (51,85% khdi lugng 14 iron). Khi dé ra ngoai khong khi C trd thanh xanh lo va chuyén thanh
D. Dung dich cta B tac dung véi FeCl, tao thanh ngay mot két tia xanh lo E c6 thanh phan giéng hét D.
a) Céu; chét A, B, C, D, E 1a nhiing chét gi?. Tinh gia tri cia n ddi voi chat B.
b) Viét cac phuong trinh phan Gng.
¢) Su khac nhau gita D va E la gi ?

Huwong dan:

a) n(Pb(NOs),) : n(A) = 1,3240/331:0,1 .0,02 = 2:1 = Anion trong A 1a X*

2Pb* + X+ =PbX{

4.10° 2.10° 2.10°

M(Pb,X) = 1,252/2.10° = 626 = M(X*) =212
2Fe* + X* = Fe,X{
0,01 0,005

n(FeCl,) =0,01; M(FeX,) =324
n(Fe) =324.0,5185/56 = 3; C la Fes[FeY]
1,72 = [n(n+2)]"* = n~ 1; p = 0; Fe*'.
Vay Y 1a CN; A 1a Ku[Fe(CN)s]; B: Ks[Fe(CN)s]; C: Fes[Fe(CN)s]; D va E: KFe[Fe(CN)]
b) Ku[Fe(CN)s] + 2Pb(NO;), = Pbo[Fe(CN)o]d + 4KNO;
K4[Fe(CN)o] + 2FeCl, = Fe;[Fe(CN)s ] + 4KCl
2Fe;[Fe(CN)g] + 2K4[Fe(CN)s] + O, + H,O = 4KFe[Fe(CN)g] + 4KOH
Ki[Fe(CN)e] + FeCl, = KFe[Fe(CN)s . + 2KCl
b) KFe*[Fe*'(CN)s] va KFe* [Fe* (CN)s] chi la ciing mot hop chat.
Cau 14 (Olympic hoa hgc Ucraina 1999):
83,3g mot hon hop hai nitrate A(NOs), va B(NOs), (A 1a kim loai kiém thé, B 1a kim loai d) dugc
nung t6i khi tao thanh nhiing oxide, thé tich hdn hop khi thu duoc gdm NO, va O, 14 26,88 lit (0°C va 1atm).
Sau khi cho hdn hop khi nay qua dung dich NaOH du thi thé tich ctia hdn hop khi giam 6 lan.
a) A va B la nhing kim loai nao?.
b) Tinh thanh phén cua hon hop nitrat.
c) Viet cac phuong trinh phan tng.
d) Né;u nung & nhiét do cao hon nira thi c¢6 thé thu dugc nhitng mudi gi?.
Hudng din:
a) n(NO, +0,)=1,2mol
n(O,) = 0,2mol
n(NO>) = Imol
%NO, = 83,3% va %0, = 16,7% = n(NO,) : n(0;) =5:1
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2Me(NOs), = 2MeO + 4NO; + O,; n(NO») : n(Oy) =4 : 1

O, oxy hoa BO thanh B,Ox
2A(NOs), =2A0 +4NO; + O,
a a 2a  0,5a
2B(NO;), =2BO + 4NO, + O,
b b 2b  0,5b
2BO + (x—2)/20; = B,0x; An(O,) = 0,05mol
b b(x —2)/4
b(x —2)/4=0,05
b=0,2/(x —2)
Me(NOs), — NO»

M(trung binh) = 167g/mol
Viay M(trung binh) cua cd hai kim loai = 43g/mol
Vay A 1a Calcium (Ca) (Ma = 40g/mol)
M(trung binh) = 40a + b.M/0,5
2a+2b=1
a=(1-2b)2=0,5-0,2/(x-2)=(0,5x — 1,2)/(x - 2)
43 = (40(0,5x —1,2) + 0,2M3g))/((x — 2) .0,5))
x =4; Mg = 55g/mol
Vay B 1a Mn.
b) %Ca(NOs), = 80%; %Mn(NOs), =20%
¢) Cac phan ung x4y ra:
2Ca(NOs), =2Ca0 +4NO: + O,
2Mn(NOs), =2MnO + 4NO; + O,
2NO; + 2NaOH = NaNO, + NaNO; + H,O
d) xCaO + MnO, = Ca,O,,MnO;: manganat kiém (1 < x < 4)

Cau 15 (Olympic hoa hoc Dirc 1999):

420,0g mot hdn hop gom (NH,),CO:.H,0, FeCO; va NaCl dugc dun nong. Chat khi hinh thanh duoc
1am kho va sau d6 chiém mot thé tich 1a 124,0dm? (¢ nhiét d6 22°C va ap suat 1021hPa).

Ciing khéi lugng d6 ctia hdn hop dugc xir Iy bang mot luong du hydrochloric acid lodng. M6t phan
cua dung dich hinh thanh dugc chuén d6 béng dung dich Potassium dichromate 0,1M. Sau khi chuén do
xong tén hét 27,2cm’.

Hay tinh khéi luong cia timg mudi trong hdn hop.

Huéng din:

Iron (iron) carbonate phan ly dua vao phuong trinh: FeCO; = FeO + CO,

Amonium carbonhydrate phan ly theo phuong trinh: (NH4).COs.H,O = 2NH; + CO, + H,O

Mudi dn khong phan ly.

Dua vao dinh luat khi ta c¢6 thé tinh duoc toan bd luong cac chét khi hinh thanh NH; va CO.. Phép
chuan d6 cho ta luong Fe** va nhu vy 1a ca lugng carbon dioxide hinh thanh tir iron carbonate. Léy téng
lwong céac chat khi hinh thanh trir di luong chit nay ta s& duoc luong cac chit khi hinh thanh tir
amoniumcarbonat hydrat (bao gdm 2/3 1a NH; va 1/3 1a CO,). 1/3 luong chit con lai nay 13 luong chét
amoniumcarbonat hydrat. Bang cach nhan véi cac khdi lugng. Bing cach nhan véi cac khéi lugng mol
tuong tng ta duogc khdi lvong cua cac chit can tim.

Téng luong cac chét khi duoc hinh thanh dugc tinh theo pV = nRT

= n=5,16mol

Chuén do: 6Fe** + Cr,07” + 14H" quse) = 6F** + 2Cr* + TH,0

Luong chét dichromiumat trong mot mau thu: 2,72.10° mol

Luong chit iron trong mot mau thir: 6.2,72.10° = 1,632.10 mol
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Téng luong chét iron: 1,632mol

Téng khdi luong iron carbonat: 1,632.115,86 = 189,1g

Luong chat khi hinh thanh tir amoniumcacboant hydrat = 3,53mol

Luong chat amoniumcarbonat hydrat = 3,53: 3 = 1,18 mol

Tong khéi lugng amoniumcarbonat hydrat = 134,2g

To6ng khéi lugng mudi an = 96,7g
Céu 16 (Olympic ho4 hoc Uc 2001):

Su khir toan phan 1a mot phan rat quan trong trong hoa vé co, cac tiéu phan hitu co nhu ethanol va
aldehyde twong tmg cua no 1a ethanal ¢ thé tham gia vao phan tng khir. Acid héa dung dich c6 chtra ion
dichromate c6 thé oxy hoa ca hai chét trén thanh ethanoic acid trong khi d6 anion dichromate chuyén vé
dang Cr**. Dung dich bac nitrat (silver nitrate) trong amonia chi c6 thé oxy hoa ethanal dé tao ra ethanoic
acid va trong qua trinh niy ion Ag" bi khir hoa vé Ag.

M&ét nha hoa hoc tré chuin bi 500,0mL dung dich hon hop gé)m ethanol va ethanal (chua biét cu thé
luong ctia mdi chat). Bé xac dinh ham lwong cua timg chat trong hdn hop thi anh ta trudc tién phai tiéu
chuén hoa dung dich K,Cr,O7 0,05M sau d6 acid hoé bﬁng cach chuin d6 no véi dung dich iron (II) sunfat.
Dung dich iron (II) sunfat nay dugc chuan bi bang cach hoa tan 7,43g FeSO4.7H,0 vio lugng chinh xac
100,0mL nudc. 25,0mL dung dich nay phan tmg hét v6i 23,12mL dung dich dichromate va 22,45mL dung
dich dichromate nay sau khi duogc tiéu chudn héa thi phan tng hét véi 50,0mL hdn hop ethanol va etanal.

Cubi cung, mdt lugng du dung dich bac nitrat trong amonia dugc thém vao 50,0mL dung dich hdn
hop ethanol /ethanal khac va nha hoa hoc nay nhan thay riang két tua bac kim loai thu duoc 1a 0,234g. Ngudi
nay nhén thiy rang bay gio di c6 du dit kién dé xac dinh duge ham lugng ethanol va ethanal trong dung

dich hdn hop.

a) Viét nira phan Gmg cia cic qua trinh:
i. Su khir Cr,O7%.
il. Su oxy hoéa ethanol
1il. Su oxy hoa etanal.
iv. Su khir Ag"
V. Su oxy hoa Fe*'.

b) Swr dung cac dit kién & phén trén hdy cin bing cac phan (mg sau:
i Cr,O+* véi ethanol .
ii. Cr,O+* véi etanal.
iii. Cr,07* véi Fe*'
iv. Ag" vdi etanal.

c) Tai sao ta budc phai acid hoa dung dich dichromate?

d) Tinh ndng d6 cta dung dich K,Cr,O; sir dung trong phép phan tich trén.

e) Tinh sé mol bac nitrat can tim dé oxy hoa ethanal trong dung dich hdn hop va tir d6 tinh sé mol cua
cthanal trong 50,0mL dung dich hdn hop nay.

f) Sur dung cau e hay tinh nong do cua ion dichromate can thiét dé oxy hoa ethanol trong 50,0mL dung
dich hén hop.

g) Tinh ham luong cta ethanol va ethanal trong 500,0mL dung dich ban dau.

Huoéng din:

a) i. Cr,O* + 14H" + 6e = 2Cr’" + 7TH,0
ii. CH;CH,OH + H,O = CH;COOH + 4e + 4H".
iii. CH;CHO + H,O = CH;COOH + 2e + 2H"
iv. Ag+ +e=Ag
v. Fe¥"=Fe +e

b) i. 2Cr,0+* + 3CH;CH,OH + 16H" = 4Cr*" + 3CH;COOH + 11H,0
ii. Cr,07~ + 3CH;CHO + 8H" = 2Cr’* + 3CH;COOH + 4H,0
iii. Cr,O,* + 6Fe*" + 14H" = 2Cr’" + 6F¢e’" + 7TH,0
iv. CH;CHO + 2Ag" + H,O = CH;COOH + 2Ag,, + 2H"
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Cén bang cua cac phan tmg co6 sy tham gia cua proton g:huyén dich vé phia trai. Chinh vi vay, viéc
tang thém nong dd proton lam chuyén dich can bang vé phia phai.
0,0482M e) 0,00108mol ) 0,000720mol €) Nethanol = Nethanat = 0,0108mol

Cau 17 (Olympic hoa hgc Ucraina 1999):

Cho 6,84g oxide chloride A(tinh thé d6) tic dung v6i nudc ndng tao thanh tinh thé ngdm nudc B.

Nung B thu duoc 4,64g C ¢6 mau vang. O 300°C, C phan tng véi CCl, cho 7,94g D mau tim. Pun néng D
trong HI kho thu duogc bot E 1a mot chét nghich tir, v dinh hinh mau nau.

a)

b)
c)

d)

Xac dinh cac chat A, B, C, D, E biét rﬁng chi co 1/3 s nguyén tir iodine trong E 1a tao két tua voi
Ag'.

Viét cac phuong trinh phan ung.

Viét cong thirc cdu tao cia A va D. Nguyén tir trung tm, c6 cac lién két cung do dai véi chlorine 13
O trang thai lai héa nao?.

Thir dé nghi ciu tao ctia E ¢ trang thai ran va giai thich vi sao chi c6 4 chtr khong phai tim nguyén
tir iodine tham gia phan tng trao d6i?.

Huong dén:

a)

b)

c)

2MO;Clhax = M0,

68,4/(A + 35,5n — 55x) = 4,64/(2A — 16n) = A =50n — 116x
M0, — 2MCl,

4,64.2/(2A +16n) = 7,94/(A + 35,5n) = A =30,67n
50n—116x =30,67n = n = 6x va A = 184g/mol

Vay A 1a WOCly; B 1a WO3.H,O; C: WOs; D 1a WClg; E 1a [Wels]ls
WOCL + 3H,0 = WO;.H,0! + 4HCl

WO;.H,0 = WO; + H,0T

2WO; +3CCly =2WCls +3CO,

6WCls + 36HI = [W¢lg]l4 + 36HCI + 121,

[Wels]ls + 4AgX = 4Agl + [Wels] Xa.

Ion trung tam W & céc trang thai lai hoa sau:
dsp® (WOCLy); d*sp*(WCly)

Cau 18 (P& chon HSG QG 2011)

Két qua phan tich mot phtic chat A cua Platin (IT) cho biét co: 64,78 % khdi lwong 1a Pt, 23,59 % la

Cl, 5,65 % la NH; va 5,98 % con lai 1a H,O

1. Tim cong thirc phan tir ctia phitc chét biét rang A 13 phtrc chat 1 nhan va Pt c6 sb phdi tri 13 4. Viét cong
thirc cau tao 2 déng phén cis va trans ctia no

2. Entanpi tu do chuan tao thanh & 25°C cua cac dong phan cis, trans lan luot 1a: -396 va -402 kJ.mol ™.

Tinh hiang s6 can bang K ciia phan (mg sau: cis) a transa)

3. Tinh ndong do mol/lit mdi déng phan trong dung dich, biét rang lic dau chi c6 dong phan cis nong do
0,0IM. ChoPt=195;Cl=355;N=14;0=16;H=1

Huéng din:

uigeli.xyz Trang 82



uigeli.xyz
Pat CTPT cua A la: Pt,Cl,(NH;),(H,O). Vi phtrc chat A 1a phirc 1 nhan nén phan tir khdi cua A:

M, x100% 195x100 _301(g/mol)
A %Pt 64,78 g

l,y=2,z=1,t=1= CTPT la: PtCl,(NH;)(H,0)

. Tl % clia cac thanh phan c6 trong A = x =

CTCT 2 ddng phén cis, trans:

HaM fh, H,O HaM bt I
/Pt ~ Ft
ol cl a*” vho
Cis Trans
Xét phan tmg chuyén hoa:
. Cis b Trans
) Cén bang: 102 —x X
6000
o __ - _ A8,314x208 _
AGjye =—402+396 =—6kJ _ .6000] : K=e =11,27
Xét phan ung chuyén hoa:
. Cis U Trans K=11,27
3 | Cén bang: 102 —x X
[trans] X 5 _ »
= ——=11,27= x =[trans] =9,2x10" = [cis] =8x10
[cis] _107 —x

Ciu 19 (Olympic 30/4 trwong chuyén Lé Khiét Quang Ngii):
CO c6 kha ning tao phirc manh véi kim loai chuyén tiép. Viét phuong trinh phan tng ctia CO 1an luot
vol 2 Ni, 5sMn va giai thich su hinh thanh lién két trong cac phan tir phirc tao thanh bang thuyét lai hoa va
cho biét tir tinh ctia cac phic.
Huong din:
*Phuong trinh phan tung:
CO + Ni — Ni(CO),
10CO + 2Mn — Mn,(CO);o
Vi Co 13 khéi tir truong manh nén trong cac phirc chit s& gy su don ghép céc electron ciia nguyén
tu hodc ion trung tam.
* Sy hinh thanh lién két trong phén tir Ni(CO),
Ni(Z=28) [Ar] 3d%4s’4p’

Ni* [Ar]  3d"%4s'4p°
0
) T T 1

O trang thai kich thich, nguyén tir Ni dung 1 orbital 4s trong t6 hop voi 3 orbital 4p tao thanh 4 orbital lai
hoéa sp® tréng hudng ra 4 dinh cua hinh t dién déu tam 13 nguyén tir Ni.

CO dung cip electron trr do chwa lién két trén nguyén tir carbon tao lién két phdi tri vi cac orbital lai hoa
tréng ctia niken tao ra phan tir phirc trung hoa Ni(CO),
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I
I
Phan tr Ni(CO), c6 tinh nghich tir vi khong con electron doc than. /N o0 me
*Sir hinh thanh lién két trong phan tir Mny(CO)1 O¢C \C =0
Mn (Z=25) [Ar] 3d%4s W
Mn* [Ar] 3d74s° O

O trang thai kich thich, mdi nguyén tir Mn ding 2 AO 3d, 1 AO 4s va 3A0 4s tréng t6 hop v6i nhau tao
thanh 6 AO lai hoa d’sp’.

10 phan tir CO dung cap e tu do trén nguyén tir C tao lién két phdi tri voi 10 AO lai héa trong d ctia 3
nguyeén tir Mn.

2 nguyén tir Mn dung AO lai hoa c¢6 1 e doc than tao thanh lién két Mn-Mn, tao ra phan tir phtc trung hoa
an(CO)m

! 2
T T T 1T d2|§p3 T T 1 OC“ 1 »
Phan tir Mny(CO) 10 ¢6 dang 2 hinh bat dién nbi nhau qua 1 canh chung Mn-Mn, mdi OC"""'MH-\. ]
nguyén tir Mn ndm & tAm cau bat dién, 10 phéan tir CO nam xung quanh & cac dinh con (‘_%)
lal OC"--. Mn”
A 4o o g A \ AL 1a D
Phan tor Mn,(CO),, c6 tinh nghich tir do khong con e ddc than. C/ l
2
0

Cau 20 (CANADIAN CHEMISTRY OLYMPIAD-Final Selection Examination 2020):

Manganese 1a mot kim loai c6 bé ngoai mau bac, ton tai & dang ciu truc tinh thé 1ap phuong tap
trung vao vat thé, nhu hinh duéi day.

a) Enthanpy ctia qua trinh nguyén tir hda Mn duoc dinh nghia 1a nang luong mol can thiét cho qua trinh:
Ml’l(s) -M Ny AHtomization = 279.37 kJ mol™

xét s6 luong 1an can gan nhat ciia mdi nguyén tir Mn, hiy tinh ning luong phén ly ctia mot lién két Mn-Mn
b) Cho chiéu dai cua 6 don vi a = 0,8914 nm, tinh nang luong bé mit cua tinh thé Mn cho mat phfmg (110).
Luu y rang cac nguyén tur giao nhau trén mat phang khong bao gio bi phan chia; ding hon 1a cac lién két o
mdt phia cua mat phang két n6i voi cac nguyén tir do bi pha vd. Céc lién két song song véi mat phang
khong bi phé vo. Str dung gia tri ndng luong lién két ban tim thay trong cau hoi a) dé tinh toan

Hudng din:

a) Entanpi clia qua trinh nguyén tor héa Mn duoc dinh nghia 13 ning luong can thiét dé pha vo moi lién két
trong 1 mol nguyén tir ran de tao thanh trang thai khi don nguyén tir. Vay nang lugng can thiét dé pha vo tat
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279.37 x 1000
6.02214 x10%
khéi nén nang luong ctia mot lién két bang
( 279.37 x1000 | [ 1

ca cac lién ket voi mdt nguyén tir 1a Vi ¢6 8 lan can ké nhau trong cau trtc 1ap phuong tam

6.02214x102 g)(Z)z 1.1598x107 J

Str dung ning luong phén ly lién két tinh ¢ cau a) dé tra 1oi cau hoi b).

(Str dung gid tri 1,5000%10"° J néu ban khéng thé tinh dwoc nang lwong phdn ly lién két trong phan a))
Naéng lugng bé mit cua tinh thé duge dinh nghia 1a nang luong can thiét dé phan tach tinh thé nham tao ra
mot dién tich bé mat nhat dinh, don vi tinh trong J nm™. z

Mit phang (110) cat tinh thé theo dudng chéo duoc coi la:

X

1o 2 A A
g‘h cat cadc nguyén tur trén cac

dinh cia mot mit phang (phia trudc hodc phia sau, tiy theo hinh anh) dugc cit. Cac lién két nbi nguyén tir

b) Piéu quan trong can nhén ra 1a chi co lién két gitta nguyén tir trung tim va

Ly

8
toan khong dugc cham vao, béi vi cac lién két nay chong 1én mit phing. Biét duoc diéu nay, ching ta c6 thé
thdy rang co 2 lién két bi pha v di voi mdi nguyén tir trung tAm. Mit phang (110) c6 bé mit bang

2x1.1598x 10"
2 x(0.8914%) x+/2

trung tim v6i - Cac nguyén tir chi trén cac dinh giao nhau véi mit phang (trai va phai, theo hinh anh) hoan

(0.8914(42)(v2)é nm?sao cho ning lwgng bé mit ciia mat phang (110) 1a =1.032x10"J

nm?.

Dong thoi chap nhan 1.335x10" J nm néu hoc sinh st dung 1.5000x10"° J lam gia trj phan ly lién két.
Cau 21 (CANADIAN CHEMISTRY OLYMPIAD-Final Selection Examination 2020):

Trong dung dich nuéc, kim loai khong ton tai dudi dang ion ty do ma & dang phirc. Mn(III) ¢6 thé
tdn tai dudi dang Mn(urea) ¢’ phitc tap, c6 hinh hoc bat dién. Ba khoang chit khéc nhau ¢6 cung ph?ln tram
mol chi. Mot trong nhitng khoang chit ndy dwgc mé ta lan dau tién boi nha hoa hoc ngudi Pire Martin
Klaproth vao ndm 1784 va dugc dat tén la pyromorphite boi nha khoang vat hoc ngudi Dire Johann
Hausmann vao nim 1813. Pyromorphite 13 2,614% clo va 6,851% phdt pho theo khdi lwong. N6 thudng xay
ra mot cach ty nhién v6i khoang chat thir hai goi 1a mimetite. Tén nay bit ngudn tir tir mimethes trong tiéng
Hy Lap (i), nghia 1a “ké bét chuéc”. Phan tram khdi lwong cia clo trong mimetite 13 2,382%.
Khoéng chét thir ba ban dau dugc phét hién vao nam 1801 tai Mexico boi nha khoang vét hoc ngudi Tay
Ban Nha Andrés Manueldel Rio. Ong goi khoang chét nay 1a “Leadnau” va chi ra rang n6 chtra mot nguyén
t6 mGi ma ong dit tén 1a erythronium. Ngay nay, khoang san nay 14 ngudn chinh cta “erythroni”. Phan trim
khdi lwong cua clo trong Leadnau 1a 2,503%.

1) Suy ra cong thirc hoa hoc ctia ba khoang chét do.

2) Viét phuong trinh can bang cac phan tng ciia pyromorphite voi lugng du

acid clohidric loang va dam dac.

3) Khéi lwong 1y thuyét cta “erythroni” c¢6 thé thu duoc tir 10 mét 1a bao nhiéu tin quing chira “Leadnau”,
biét rang quing c6 12,0% chat can c¢bi?
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Gia str rang qua trinh nay bao gdm bdn budc, mdi bude cd hidu suat thyc té 1a 89%.
Huong din:
This gives Pb,(PO,4);Cl. Assuming that lead in pyromorphite is bivalent we obtain x = 5.

Thus, the composition of pyromorphite is Pbs(PO4);Cl. Let us assume that the two other miner-
als have the composition PbsX3Cl, where X is a trivalent atom or a group of atoms.

The molar mass of mimetite (PbsX;Cl) is 3545 1488.2 g/mol.

0.02382
M(Pb) =207.2 g/mol.
Thus, the molar mass of the group X is 1488.2-5x §07'2 -3545 _ 138.91 g/mol.
The group X is AsQ,. The formula of mimetite is Pbs(AsQ,);CL
The molar mass of the third mineral, PbsY;Cl, is 3545 = 1416.3 g/mol.

0.02503

The molar mass of the group Y is 1416.3-5x ;07'2 -3545 _ 114.95 g/mol.

The group Y is VOy ; “brown lead” is Pbs(VO4);Cl.
2) Reaction of pyromorphite with an excess of dilute hydrochloric acid:
Pbs(PO4);Cl + 9HCI = 5PbClyd + 3H3PO,.
Reaction with an excess of concentrated HCI:
Pbs(PO4);Cl + 19HCI1 = 5H,[PbCls] + 3H;PO,.
3) Pbs(VO,);Cl — 3V.
M(V)=50.94 g/mol.
M(Pbs(VO4);Cl) = 1416.3 g/mol.
8.8x10°

The ore contains 10(0.88) = 8.8 tons or EVITED =6.21 x 10° mol of Pbs(VO4);CL.

The ideal yield is 6.21 x 10° x 3 = 1.86 x 10* mol of vanadium metal.
The overall practical yield is 1.86 x 10* (0.86)* = 1.167 x 10" mol or
1.167 x 10*x 50.94 = 5.94 x 10° g = 594 kg of vanadium metal.

CAau 22 Chuan bi ICHO 2019:

Copper sulfate (CuSO,) trong dung dich nudc c6 mau xanh lam. Viét cong thie ciia phirc chat tao
nén mau sic cia dung dich va budc song gan dang Al tai d6 phirc hop nay hap thu.
Chung t6i xem xét phan tng giita phitc hop ddng hexaaqua va amoniac trong nudc. Hang sb can bang cua
n6 1a K°. Gia sir rang n phdi tr ammonia thay thé nudc trong pham vi phdi tri ctia ion kim loai. Khi d6
phuong trinh phan tng twong tmg 1a: [Cu(H,0)s]*" + nNH; = [Cu(H,0)s.. (NH;3),]*" + n H,O K°
Mot sé dung dich duoc diéu ché bang cach tron dung dich Copper sulfate (C° = 0,044 mol dm™), dung dich
ammonia (C° = 0,044 mol dm™) va 2,0 g ammonium nitrate NH;NOs. Céc d6 hip thu cua timg dung dich
duoc do & Al. Dung dich tring chira NH,NO; trong nudc.
Cau 23 Chuin bj ICHO 2019:

A 1a mubi Chloride khan ctia mot kim loai c6 cong thirc 1a MCI, (mau hoa dao) khong hoa tan trong
nudc tinh khiét (a) ngay ca khi dé trong nhiéu ngay hoic cho thém HCI. Khi cho thém mét lugng nho ion
thiéc Sn(II), hodc chit tuwong tu Cr(Il),... s& c6 su hoa tan tao thanh B (b) — mot dang hidrat cia A. Dung
dich B nay (duoc pha ché tir 1,000 gam chit A) cho tac dung v6i dung dich AgNO; du s& cho ra 0,905 gam
két tha AgCl (c). Loc tich AgCl ra, con lai dung dich loc B’ (trong dé con chira AgNOs) dem dun qua dém
(d). Mau dung dich chuyén qua mau xanh 14 cay sang (C), sau d6 chuyén qua mau tim (D). Ngudi ta lai loc
dé lay tiép AgCl. Qua trinh d6 duoc biéu dién theo so dd sau:
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. Hf AgNO,
Sn",Cr,ZnO oNO. ,
e toa A L gt g a2 ) ((im)
a b c d d
xanh 14 caypim, +AgCl xanh la CﬁXéng + AgCl

1. Hay cho biét phan tng (a) 1a phan tng nhiét dong hoc khong tu phat hay phan tng bi can tré do nguyén
nhan dong hoc, giai thich? Vi sao phan tmg (a) khong xay ra. Mot cach tong quat, giai thich tai sao cac
phan tng cua M ¢ trang thai oxi hoa lai dién ra cham. Vi sao khi c6 mit mot kuong nhé Sn(II) trong
dung dich phan ting (a) lai xay ra?

2. Dua vao két qua thu duoc, hay bién luan tim MCl,

3. Viét cac dang dong phan phdi tir ciia B va cho biét cac ion phirc nio ton tai trong dung dich B, C, D

Xét tiép cac qua trinh sau:

p__OH /0, p  HpH2 o HSQige Nel

e f g
Zn/H, traddi  anion
— 2 S H (xanh s :
D H (anh ] \m) cho CH;COOkét tinh 4

2+ -
Két qua phan tich nguyén t6 ciia I: M™ (0Ac), H,0

4. Cho biét cac san pham cua phan ung e, f, g va ciu triic cia G
5. H c6 thé c6 nhitng cau hinh electron nhu thé nao?
6. Acetate I két tinh c6 tinh nghich tir. Hay gidi thich hi¢n tugng nghich tir cta I

Phin IV: BAI TAP CO THONG TIN UNG DUNG THUC TE : it nhét 05 ciu

Cau 1: Phuc cua kém véi axit aminoetan sunfonic, Zn(C,H,NOsS),, dugc biét dén nhu mot tac nhan chéng
lai bénh viém gan. Phuong phap san xuat chat nay tir axit sunfonic rat phirc tap va qua nhiéu giai doan.
Phuong phép nay cé thé tom tat bang phuong trinh sau:

HSO,0H + 2(Y) + ZnSO; + 2C,HsOH + 20; = Zn(C,H,NOsS), + 8H,0O
Hay xac dinh Y.
A. Ammonia NH; B. Dung dich ammonia, NH,OH
C. Ammonium nitrate, NH;NO; D. Nitric acid, HNO;
Gidi thich: Dé tong hop phuc chit Zn(C2H2NO3S)2 tir axit sunfonic HSO20H, can ¢6 su hién dién cua
ammoni dé tao ra nhém amine (-NH,)
Céu 2: Nud6e Uc ¢ ty 18 ung thu da cao nhat trén thé gii. K&m oxit va titan oxit 14 nhitng chat mau tring,
duoc dung trong kem chdng ning dé chong lai tia UV. Hién nay, cac loai kem nay chtra TiO, hay ZnO &
dang hat nano. Tinh chét nao sau dy ctia kem chdng ning co thé giy ra nhiing van dé vé y hoc?
A. Chung c6 thé hap thu ca tia UVA 1an UVB trong anh sang mit troi.
B. Chung khéng mau va gan nhu trong sudt.
C. Chung khong 1am 6 vai.

D. Chiing c6 thé thAm thau qua da.
Anot
(bt kém)

Catot

AgD
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Cau 3: Pin bac oxit dugc sir dung trong nhimng thiét bi c6 kich thudc nhé nhu méay anh hodc may tinh bo tii.
Loai pin nay c6 mot dién cuc c6 tinh kiém chtra bot kém con bac oxit duge boc trong mot hop lam béng
thiéc hay niken nhur hinh v&.
Phan ng xay ra trong pin la:
Ag,O(r) + Zn(r) = 2Ag(r) + ZnO(r)
Ban phan ung xay ra tai cyc duong cua pin la:

A. Ni(r) + HyO(l) = NiO(r) + 2H"(dd) + 2e B. Ag,O(r) + H,O(1) + 2e = 2Ag(r) + 20H"(dd)

C. Zn(r) + 20H(dd) = ZnO(r) + H,O(1) + 2e D. ZnO(r) + H,O(1) + 2e = Zn(s) + 20H(dd)
Cau 4: Doan thong tin sau tra 101 y cac cau héi (1), (2), (3) va (4)

Nhu ciu vé kim loai d6ng chi dimg thi hai sau iron. Hang ndm, khoang 14,5 triéu tin dong duoc san
xuét trén khép thé gi¢i. Khoang chét cancopyrit (pyrit dong), CuFeS,, hién dién mot lugng nho trong quang
ddng va phai duoc lam giau trude khi dem ndu chay va tinh luyén. Cac kim loai ciing hién dién trong quing
v6i ham luong thap hon. Qua4 trinh san xuat déng co6 thé dugc tom tit nhu minh hoa sau

QUANG Lam eidu 28% Cu dudi Nun}:c’ C}:"‘Y 80% Cu dudi
0,6% Cu dudi dang bing %a’lch dang CuFeS, Vi SiO, dang Cu,S
CuFeS, TR
tuy€n noi
Nung trong khong
khi giau oxi

San pham phu /
(kim loai)

Dién luyén BOT BONG

: Khi thai A
PONG 99,99% 99,4% Cu

Trong sudt qua trinh 1am gidu quing, nude duoc dan lién tuc vao quing di duoc nghién nho. Thém vao hdn
hop nay mot chat hap thu. Chat nay bao gdm phan dudi 1a mot gdc hydrocarbons khong phan cyc va phan
dau mang dién tich. Thém tiép vao d6 mot chat téy rira va suc khong khi vao hon hop dé tao bot. Cac tinh
thé khoang chat bam 1én trén bot xa phong, néi 1én trén va dugc thu lay.

(1) Tuong tac nao sau day gitra cac tiéu phan 1a dung?

Su tuong tac Su tuong tac
Tinh thé - phan tir hip thu Phén tir hip thu — bot xa phong
A. | Ton —ion Ludng cuc — ludng cuc
B. | Ion — ludng cuc lon — ludng cuc
C. | Ion —ion Luyc phén tan
D. | Ion — ludng cuc Ludng cuc - Lyc phan tan

(2) Khéi lugng cua Cu,S thu duge khi lam giau 1000kg quang ddng?

A. 5200¢g B. 6000g C. 6900g D. 7500¢g
(3) Tur khi thai A diéu ché duoc chét rat thong dung nao?
A. Sulfuric acid B. Sulfur dioxide C. Sulfur D. Oxygen
(4) Kim loai ndo sau day c6 thé 13 san pham phu cua qua trinh dién phan?
A. Iron. B. Sodium C. Gold D. Sulfur

Ciu 5: Céc hop kim thudng duoc sir dung tiiy vao muc dich sir dung. Vang (gold) nguyén chat khéng phu
hop dé 1am nir trang do né qua mém, vi vay bac (silver) va dong (copper) da duoc thém vao. Vang 18 cara
1a mot hdn hop cia 75% vang, 12,5% bac va 12,5% dong theo thé tich.
Néu khéi lugng riéng cua Au, Ag va Cu lan luot 14 19,3 gmL-1;10,5gmL-1va 8,92 gmL-1, hiy xac dinh
khéi lwong riéng cta vang 18 cara?

A.18,5gmL"] B. 16,9 gmL"! C.143gmL"! D. 12,9 gmL"!
Cau 6: Thong tin cho cau héi 1,2,3 va4
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San luong kém (Zinc) hang nam trén thé gidi dat 10 tridu tan trong d6 chau Uc chiém 20%.
Sphalerit (ZnS), mdt loai quing tram tich co chat luong t6t chira 15% kém, 4,0% sét (iron) va mot lugng
nho ddng (copper) — Chi (lead) va Silicon dioxide Si07. Quédng duoc ¢ dac trudce khi nung trong khong khi
va str dung phuong phap dién luyén bang cach dung Chi (Lead) 1am anot, nhdm (aluminum) lam catot véi
H»SOy4 la chét dién li. Qua trinh san xuét k&mca thé tAm tif nhu sau

Co dac
v Nung 900°C
uan » A2
Quing Co dic Sphalerit t Khi thai
‘ bang cach | chua 50% khré)ff khi 4
Sphalerit tach bot khéi lugng
chtral5% Zn dudi
s dang 7nS Calcine*
San Phém phy chira 59%
(kim loai) . i Ngim khéi lugng
2 Frr lu_y CIT ZnSO,(dd) Chiét Zn dudi
~ . N dang ZnO
Kém tinh luyén J*Pizanh phan + e
000, H,SO

(1) B6 qua k&m bi mét di trong qua trinh, tinh khdi luong ZnO (kg) thu duoc tir 1000 kg quing kém ndi trén
A. 1240 B. 803 C. 187 D. 120

(2) San pham phu nao sau day rat c6 ich duoc tao ra tir Khi thai A?
A. Sulfuric acid B. Sulfur dioxide  C. Sulfur

(3) Phuong trinh nao mo ta dung qua trinh ngdm chiét va qua trinh dién phan?

D. Oxygen

Ngam chiét Dién phan

ZnO + H,SO4 2 ZnSO4 + H,O

27ZnS04 + 2H,SO4 =2 2Zn + 4S05+ O, + 2H,0

B. | ZnO + HzSO4 -> /nS + HzO + 202

ZnS + HZSO4 9 /n + 2SOz+ H2

C. | 2ZnO + H,SO4 = Zn(OH),+ ZnSO,

27ZnS0; + 2H,0 = 2Zn + 2H,SO,4+ O,

ZnO + HzSO4 9 ZHSO4 + HzO

2ZI’ISO4 + 2H20 9 27n + 21{2804+ Oz

(4) Trong qua trinh tinh luyén bang phuong phap dién phan, ngoai iron ra thi sin pham phy nao sau day 1a
thich hop
A. Sulfur B. Lead

Cau 7: Thong tin cho cau héi 1, 2, 3:

C. Silicon D. Copper
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Sét (Iron) 1a mot nguyén t6 dinh dudng can thiét cho cudc song Tuy nhién /CH2
qué nhiéu iron trong khau phéan in kiéng dugc cho 14 s& tao ra cac gde tu do dan dén HoN CH
cac bénh suy thodi nhu Alzheimer. Céc “ Chelate” ( phdi tir “cang cua”) ¢ hinh trén ii 2
dugc tim thay trong trai cay c6 mau sang nhu trai sé-ri, la nhitng chat hoa hoc tao ]
I NH
phitrc v6i cac ion kim loai 1am giam kha nang tham gia cac phan ing hoa hoc cua _NH | 2
chung. Etilendiamin, duoc biéu dién 13 “en”, 13 mot phéi tir cang cua va so do trén CH3 &=~ F 63+ -~
minh hoa ciu tric phirc chat Fe-en. Fe3t vaen phan ing nhu sau: [ o7y TS
HC—NH, ! NH;

Fe(H,0)¢*(dd) + 3 en (dd) = Fe(en);*(dd) + 6H,O(I) K= 3.98 x 10° ! |

Fe*" cling phan tmg v6i OH™ nhu sau: HZN\ CH,

Fe(H,0):*"(dd) + 30H (dd) 5 Fe(OH):(r) + 6H.0(1) K = 5.0 x 10 CH;
(1) Lién két giita Fe3* va etilen diamin 1a lién két

A. ion. B. ion - ludng cuc . C. hydrogen D. ludng cuc — ludng cuc.

(2) Cong thirc nao co thé ding dé tinh toan gia tri K ciia phwong trinh (7)?

A. B.

[Fe(en)s;**(dd)] [Fe(en);*"(dd)] x [6H,O]
[Fe(H,0)s’"(dd)] x [en(dd)]’ [Fe(H,0)s’"(dd)] x [3en(dd)]
C. D.
[Fe(H,0)s*"(dd)]x [en(dd)]* [Fe(en)s**(dd)] x [H,0]°
[Fe(en)s**(dd)] [Fe(H,0)s’"(dd)] x [en(dd)]?

3) Fe(OH);(r) +3en(dd) = Fe(en);*’(dd)+ 30H (dd)
Khi hé can bang , c6 thé du doan la
A. thém en s& hoa tan déng ké Fe(OH)5 .
B. thém HCl s€ hoa tan hoan toan Fe(OH)3 .
C. s& c6 mot luong vo cuing nho Fe(en);* hién dién lac hé can b'fmg.
D. thém NaOH s& hoa tan dang ké Fe(OH)3 .

Cau 8: Thong tin cho cau héi 1, 2, 3:
Tho dng nudc than trong phan loai cac dng din 1am tir cac kim loai khac nhau. Khi cac 6ng dong va
céc dng iron ndi truc tiép, xuat hién sy an mon.
(1) Cac 6ng iron bi an mon dién hoéa 1a do
A. Céc electron di chuyén tir cac nguyén tir Fe dén cac nguyén tir Cu do Cu 13 kim loai hoat dong hon Fe
B. Su dich chuyén cac electron tir cac nguyén tir Fe dén cac phan tur O, trong nudce do Oy 1a tdc nhan
oxi héa manh hon nguyén tir kim loai.
C. Céc ion hidroxide phan ting véi iron bi oxi héa tao thanh két tua Fe(OH)».
D. Cac ion c6 trong nudce tao thanh dung dich dién li tao thanh mach dién.
(2) Dy doan hiéu dién thé cuia pin va cho biét dién cuc Fe dong vai tro 1a dién cuc gi trong pin ndy & diéu
kién chuan.

A B C D
Hiéu dién thé cua pin 0,75 0,75 0,84 0,84
Vai tro cua dién cuc cuc am cuc duong cuc am cuc duong
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Fe

Cau 10: Tinh chat cua cac hop kim ¢6 thé dugc kiém soat bang cach thay doi ti
1¢ cua cac kim loai. Gian do pha duéi day minh hoa nhiét d¢ nong chay cta
hdn hop Lead— bismut — thiéc.

Nhiét d6 nong chay cua cac kim loai nay lan luot 14 325 OC, 2680C va
2320C, trong khi d6 tat ca cac hén hop cua ching déu c6 nhiét 6 néng chay
thap hon. Nhiét 6 nong chay thap nhat cia mét hon hop Lead— bismut — thiéc
la 960C.Tr0ng hdn hop nay co
A. 45%Pb B. 84% Bi C. 17% Sn D. 48% Bi

Céu 11: Thyc hién thi nghiém khao sat diém nong chay cta kim loai chuyén tiép so véi cac nguyén t6 s.
1. Vat liéu: Kim loai Potasium hoac Rubidium va kim loai dé)ng hodc iron, cap kep, thia, dau d6t Bunsen va
hop diém.
2. Quy trinh:
Budce 1: Lay mot thia day mot nira
a. Potasium (K) hoac Na, Rb hoac Cs
b. Tién iron hodc miéng déng rat nho (co thé dat vira trén thia)

Budc 2: Pun ndng cd hai thia trén ngon Itra dén Bunsen
3. Cau héi:

a) Néu hién tuong quan sat qua thi nghiém.

b) Giai thich nhitng diéu quan sat duoc.

HD: Khi dun néng ca hai thia trén ngon lira dén Bunsen thay kim loai nhom s (IA) d& dang néng chay thanh
giot tring sang; véi kim loai Iron hodc copper thi ldu néng chay hon.
Giai thich: a) Hién tuong quan sat: )
e Kim loai kiém s€ qéng chay tru:c"ic, tao thanh cpét long bac mép.
e Kim loai khoi d (dong) hoac khoi s (iron) s€ van ¢ trang thai ran.
b) Giai thich: ‘ ’
e Kim loai kiém nhu Potasium va Rubidium c6 nhiét d§ nong chay thap, khoang 63-39°C.
e Trong khi d6, kim loai khéi d (dong) va khoi s (iron) cé nhiét d§ nong chdy cao hon nhi€u, lan lugt

la 1085°C va 1538°C. i .

e Vivay, khi dun’n(')ng cfmg mot nhiét d b:Emg den Bunsen, kim loai ki€ém s€ noéng chay trude trong

khi kim loai khoi d va s van ¢ trang thai ran. ) ) o

e Diéu nay cho thay kin} loai kiém c6 lién két kim loai yéu hon so voi kim loai khéi d va s, dan dén
nhiét do nong chay thap hon.
e Diéu nay la do so lugng 16n cac elec‘tron hoa tri lé}m tang luc hat tinh dién gitra céc electron do va
cation kim loai, do d6 lam tang d6 bén cua lién két kim loai va nhiét do nong chay.
Cau 12: Doc thong tin va tra 10i cac cau héi duéi:

Thuan tir 1a tinh chit cua cac chét bi hut trong tir trudng. Cac chat khong bi thu hat (tte 13 bi day
nhe) trong tir truong dugc goi la chét nghich tur. Hau hét cac ion kim loai Chuyén tiép thé hién tinh thuan tir
do su c6 mat cua céc electron doc than trong khdi 3d cua chung. So luong electron doc than cang 16n thi
tinh thudn tr cang manh;

Giai thich:

a) Fe *" ¢0 tinh thun tir hon Fe ** vi Fe ** ¢6 5 electron ddc than trong khi Fe ** ¢6 4 electron doc than.
b) Sc ** va Zn * khong c6 tinh thuén ttr, chiing ¢6 tinh nghich tir vi khong c6 cac electron doc than.

- Vi du khéc vé chat thuan tir 1a: Cr, Mn, CuSO 4, Fe, Co, Ni, Pt.

- Vi du vé cac chat nghich tir [a: Zn, Cu*, Au *, TiO ,

Hay dw dodn cdc chit sau ddy c6 tinh thudn tiv hay khong. Gidi thich
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a. CuSOy4 b. Co c.Ca d. Cr
Huéng din:
a. CuSOs (Copper (II) sulfate): Co tinh thuén tir
i Trong CuSOQys, ion dong Cu*" ¢6 cau hinh 3d’, tirc ¢6 1 electron ddc than trong 16p 3d. Vi vay, CuSO,
thé hién tinh thuan tir do sy hién dién cua electron doc than cua Cu*"
b. Co (Cobalt): Co6 tinh thuan tur ) ‘
Cobalt chira cac ion Co*'/Co™ ¢6 cac cau hinh 3d"/3d° twong tmg, déu c6 electron doc than trong 16p
3d. Nén cobalt thé hién tinh thuan tur.
c. Ca (Calcium): Khong c6 tinh thuén tir )
lon Ca”" khong co electron trong 16p 3d. N6 ¢6 cau hinh 1a [Ar]4s®. Khong c6 electron doc than nén
khong thé hién tinh thudn tir ma chi c6 tinh nghich tur.
d. Cr (Chromium): C¢ tinh thuén tur . .
Cac ion Cr*"/Cr’" ¢6 cau hinh 3d*/3d’ twong tmg, déu c6 nhiéu electron dgc than trong 16p 3d. Nén
chromium va cac hgp chat ciia n6 déq thé l}ién tinh thueiq tir manh.
Cau 13: Nghién ctru phan (g trao doi phoi tir véi ion dong (I1), Cu**
Dung cu: Ong nghiém, dng nho giot, thia, gia d& dng nghiém.
Hoa chit: Copper (II) sulfate, hydrochloric acid ddm déac, dung dich ammonia ddm déac va nudc cét.
Cich tién hanh:
1. Dung thia cho mot lugng nho Copper (II) sulfate khan vao 6ng nghiém.
2. Thém 10 giot nudc cat vao Copper (II) sulfate khan va lac
3. Cho vao 6ng nghiém & budc 2, thém timg giot dung dich ammonia dam dic dong thoi lic dng
nghiém cho dén khi khong con thay doi. Ghi lai tat ca cac quan sat.
4. Lap lai bude 1 va2
5. Thém ting giot hydrochloric acid ddm dic vao dng nghiém trong khi lic cho dén khi khong con
thay doi. Ghi lai tat ca cac quan sat.
Tra loi cac cdu hoi sau:
1. Biéu gi xay ra khi hoa tan Copper (II) sulfate khan vao nuéc?
2. M6 ta hién tugng quan sat dugc khi thém ting giot ammonia ddm dac vao dung dich Copper (I1)
sulfate. Viét phuwong trinh cin bang cho mdi quan sat néu cé thé.
3. Mo ta hién tugng xay ra khi thém tung giot hydrochloric acid ddm déac vao dung dich Copper (I1)
sulfate. Viét (cac) phuong trinh can bang cho (céc) quan sat dugc thuc hién.
4. Néu bat ky quan sat nao khac c6 thé xay ra ddi vai thi nghiém nay.
Huéng dan:
Gidi thich: Sy hinh thanh cac ion mau béi cac nguyén té chuyén tiép gan lién véi su ¢ mat quy dao 3d
khong day di. Tinh chat nay c6 ngudn gdc tir sy kich thich ciia cac electron d tir quy dao d c6 ning lugng
thép hon dén nang lugng cao hon. Trén thyc té, khi kim loai trung tam dugc bao quanh bdi cac phéi t,
chung 1am cho cac quy dao d bi chia thanh cac nhom quy dao cé ning luong cao hon va thap hon. Khi cac
electron lap day quy dao d, trude hét chung sé lap day cac quy dao c6 ning luong thip hon; Néu c6 khong
gian tréng trong quy dao d ning luong cao hon, mét electron cé thé bi kich thich tir
quy dao d ning lwong thip hon dén quy dao d ning luong cao hon bing cach hip thu mot phan 4nh sang
twong g voi mot mau nhét dinh, phan 4nh sang mau con lai 14 4nh sang trang trir mau dwoc hap thu Khi
mot vat mau bi anh sang trang chiéu vao, vat d6 s& hap thu mot s6 mau va mau duoc vat d6 truyén hoic
phan xa 14 mau chua bi hap thy. Mau quan sat dugc goi 1a mau bé sung.
Khi mét cation kim loai c6 quy dao d dy du, chang han nhu Cu * hodc Zn ** hodc khong co electron trong
quy dao d, ching han nhu S¢**
Do do:
1. Diéu gi xay ra khi hoa tan Copper (II) sulfate khan vao nuéc?
Chat ran mau trang tan vao nude tao thanh dung dich xanh lam: CuSQOu(r) — Cu®'(aq) + SO4*
Mau xanh lam cta dung dich 1a do ion Cu** ¢6 cAu hinh 3d’, c6 mét electron ddc than trong 16p 3d. Khi do,
electron c6 thé chuyén tir quy dao 3d ning luong thap 1én quy dao 3d ning lugng cao hon bang cach hap thu
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budc song anh sang twong Gmg (mau do-cam). Phan anh sang con lai khong bi hap thy (mau xanh lam) duoc
lot ra ngoai, do d6 ta nhin thiy mau xanh lam.
2. M0 ta hién tuong quan sat dugce khi thém tirng giot amonia ddm dac vao dung dich Copper (II) sulfate.
Viét phuong trinh can bang cho mdi quan sat néu c6 thé.

Dung dich chuyén tir mau xanh sang mau xanh lam d4m hon do hinh thanh phitc [Cu(NH;),]**

Cu®" (aq) + 4NHs(aq) = [Cu(NH:):]* (aq)

Mau xanh thim dém cta phirc [Cu(NH;)4]** ciing do su chuyén electron tir quy dao 3d thap 1én cao hon cua
ion copper (ddng), nhung c¢6 su phan tach murc ning luong 3d khac do anh huong cia ligand NH; baoquanh.
3. Khi thém tirng giot acid clohydric d@m ddc vao dung dich phirc [Cu(NH;),]*":

Dung dich tir mau xanh thAm chuyén sang mau xanh lam nhat hon ban dau.

[Cu(NH;),]*" (aq) + 4H'(aq) — Cu’"(aq) + 4NH,'(aq)

Khi NH; bi tach khoéi ion déng bai H, phirc tao mau bi pha v&, mau xanh lam nhat hon 1a do ion Cu** khong
con tao phuc véi NHs.
4. Néu bat ky quan sat nao khac c6 thé xay ra ddi vai thi nghiém nay.

Khi thém rét nhiéu axit clohydric du vao dung dich dong (II) sunfat hodc dung dich phtrc dong-
amoniac, s& quan sat thdy dung dich chuyén sang mau xanh 14 cdy do su hinh thanh mudi CuCl, trong dung
dich: Cu*'(aq) + 2CI'(aq) — CuCly(aq)

Mau xanh 14 cdy cta dung dich CuCl, ciing 13 do su chuyén electron giita cac quy dao 3d phén tach ciia ion
Cu*" trong moi truong cua ligand CI.

Phin V: BAI TAP TRAC NGHIEM (it nhit 20 cAu) mirc vin dung va vin dung cao

Cau 1: Doc doan thong tin va trd 101 cau hoi (1), (2):
Nong d6 copper (II) iodide, Cu(I10s), c6 thé dugc xac dinh trong dung dich acid bang phép do iodine.
25,00 cm® dung dich nude bao hoa Cu(IOs), can 20,00 cm® sodium thiosulfate 0,1500 M dé dat dén diém
cuoi.
(1) Piéu nao sau day 1a ding?

A. Copper (II) bi oxy hoa trong phan ing B. Copper (II) khong tham gia phan Gng

C. Copper (II) can trd viéc phat hién diém cudi D. Copper (II) b1 khtr trong qua trinh phan ung.
(2) Nong d6 ban dau ctia copper (II) trong dung dich 1a:

A. 0,0092M B. 0,0369M C. 0,0185M D.0,0144 M

Ciu 2: Khi hoa tan mot lwong rat nho kim loai phire [M(NH;)s]** vao mét luong nudce twong di 16n, xay ra
phan ng thé phoi tir sau:

3+(+H,0 =[M(NH,],(H,0|

(M(NH,,

Néu hoa tan khoang 2,7x107 mol [M(NH;)s]Cl; trong 1,0 dm® nuéc thi ndng d6 cudi cling ciia NH; trong
dung dich s€ la bao nhiéu?

A. 6.5x107°M B.1.6x10°M C.2.7x10"M D.2.5x10° M
Céu 3: Pun noéng mudi A véi mudi B thu duoc 247,24 g san pham tinh khiét AB,O,. Phan tich nguyén t6
cua Spinel cung cép dir liéu sau: 65,38 g kim loai A va 117,86 g kim loai B. Dir liéu nhiéu xa tia X cua
AB,O, cung cép thong s6 6 don vi 1a 8,085 A, duge xay dung tir 8 don vi 1ap phuong tam mat (fcc). Mat do
cua AB;O,1a bao nhiéu?

A.6.215 g/cm’ B. 8.860 g/cm® C. 1.554 g/cm’ D. 7.140 g/em’

Céu 4: Tai sao cac kim loai chuyén tiép nhém B thudng dugc st dung lam xuc tac?
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A. C6 kha ning tao phirc chat v6i chat khac B. Dé dan electron
C. C6 kha nang oxi hoa va khtr cao D. C6 kha ning ting toc phan (mg hoa hoc

Cau 5: Kim loai nao sau day thuong dugc st dung trong pin nhién li¢u?

A. Bac (Ag). B. Dong (Cu) C. Platin (Pt) D. Kém (Zn)
gidi thich: Ly do chinh dé st dung platin 13 vi n6 c6 hoat tinh xuc tac cao dbi v0i phan tng oxy hoa nhién
liéu nhu hydro, khi tw nhién, metanol,... va phan (ng khir oxy tai catot. Tinh chat nay cua platin lam tang
hi¢u suat va toc do phan rng ¢ pin nhién li¢u.
Cac lua chon khac: i
A. Bac (Ag) khong dugce su dung nhiéu trong pin nhién liéu do chi phi cao va tinh xuc tac kém hon platin.
B. Bong (Cu) twong tu nhu bac, dong khong thich hop lam xtc tac cho pin nhién lidu.
D. Kém (Zn) thuong dugce str dung trong pin khac nhu pin kiém hodc pin axit-chi, nhung khong phu hop véi
pin nhién lidu.
Cau 6: Tai sao cac kim loai chuyén tiép nhom B thudng c6 nhiéu héa tri khac nhau?

A. Do kha ning tao phtic chit véi cac chat khac nhau.

B. Do ciu truc electron trong ving d khong day du.

C. Do kha nang oxi hoa va khtr cao.

D. Do su twong tic véi cac nguyén td khac trong hé théng tuan hoan.
Céu 7: Kim loai chuyén tiép nhom B nao sau day duoc sir dung trong cong nghé san xuat ma dién?

A. Lead(Pb) B. Canxi (Ca) C. Bac (Ag) D. Pong (Cu)
Ciu 8: Tai sao cac kim loai chuyén tiép nhém B thudng ¢ khéi lugng riéng 16n va melting point (diém
néng chay) cao hon so véi kim loai khong chuyén tiép?

A. Do céu trac tinh thé phuc tap cia ching.

B. Do kha ning tao phirc chat véi cac chat khac.

C. Do kha nang oxi hoa va khtr cao.

D. Do su twong tic vai cac nguyén tb khac trong hé thong tuan hoan.
Céu 9: Kim loai chuyén tiép nhom B nao sau ddy thuong duoc sir dung trong qué trinh hydrogenation (syr
bd sung hydrogen) ctia hydrocarbon?
A. Coban (Co) B. Rhuteni (Ru) C. Palladi (Pd) D. Iridi (Ir)
Cau 10: Kim loai chuyén tiép nhom B nao sau day c6 ing dung trong linh vuc y té, chang han nhu trong
viéc san xuét cac thiét bi y t& va dung cu phau thuat?
A. Chromium (Cr)  B. Copper (Cu) C. Tungsten (W) D. Titan (Ti)
Cau 11: Hop kim nao sau day chtra kim loai chuyén tiép nhom B va dugc sir dung trong viéc san xuat nam
cham manh?

A. Hop kim neodymium-boron (NdFeB)  B. Hop kim alumin-mercury (AIHg)

C. Hop kim nicken-zinc (NiZn) D. Hop kim copper- alumin (CuAl)
Ciu 12: Tai sao cac kim loai chuyén tiép nhom B thudng c6 tinh chat tir tinh?

A. Do céu truc tinh thé phirc tap ciia chiing. B. Do kha nang tao phirc chat véi cac chét khac.

C. Do kha nang oxi hoa va khtr cao. D. Do ciu tric electron trong ving d khong day du.
Cau 13: Kim loai chuyén tiép nhom B nao c6 cau triic tinh thé hexagonal gan nhu hoan hao va dugc coi la
kim loai ¢6 cdu trac tinh thé hoan hao nhat trong ty nhién?

A. Rhuteni (Ru). B. Iridi (Ir) C. Osmi (Os) D. Platinum (Pt)
Ciu 14: Kim loai chuyén tiép nhom B nao sau day c6 gia tri dién tich hoa tri cao nhat trong hé thong tuan
hoan?

A. Zinc (Zn) B. Mercury (Hg) C. Gold (Au) D. Platinum (Pt)
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Cau 15: Trong céc kim loai chuyén tiép nhom B, kim loai ndo ¢6 d6 cimg cao nhat va duoc str dung trong
san xuét cac vat liéu chiu nhiét cao?

A. Cobalt (Co) B. Nicken (Ni) C. Wolfram (W) D. Manganese (Mn)
Cau 16: Kim loai chuyén tiép nhom B nao sau day c6 tinh chét tir tinh cuc manh va duoc st dung trong san
xuAt nam cham cuc manh?

A. Cobalt (Co) B. Iron (Fe) C. Niken (Ni) D. Copper (Cu)
Céu 17: Kim loai chuyén tiép nhom B nao sau day c6 tng dung trong cong nghé pin Lithium-ion, duoc sir
dung rong rii trong cac thiét bi di dong, xe dién va luu trit nang luong?

A. Cobalt (Co) B. Iron (Fe) C. Niken (Ni) D. Copper (Cu)
gidi thich: Trong cong nghé pin Lithium-ion, nikép (nickel) dugc st dung trong cac elektrodi dé cung cip
dién tich va thu hoi dién tich trong qué trinh sac va xa cua pin. Niken déng vai trd quan trong trong viéc cai
thién hiéu suat va tudi tho ctia pin Lithium-ion.
Cau 18: Trong cong nghé nang luong mit troi, kim loai chuyén tiép nhém B nao sau day duge sir dung lam
chit xtic tac trong qué trinh chuyén ddi nang luong anh sang thanh dién nang?

A. Platinum (Pt) B. Ruthen (Ru) C.Iridi (Ir)  D. Palladi (Pd)
gidi thich: Trong cong nghé ning lwong mat troi, kim loai Ruthenium (Ru) dugc st dung lam chat xuc tac
trong céc thiét bi chuyén doi nang luong anh sang thanh dién niang, chang han nhu trong cac tim quang
dién. Ru gitp tang cuong kha ning hap thu anh sang va tang hiéu suat chuyén doi ning luong trong qua
trinh nay.
Cau 19: Ddng (Copper) duoc sir dung trong viéc san xuat hop kim nio sau day, thuong dugc st dung trong
cac tng dung hang khong vii tru va y t&?

A. Copper-nicken (Cu-Ni) B. Copper-berili (Cu-Be)

C. Copper -Siliconon (Cu-Si) D. Copper - phosphorous (Cu-P)
Cau 20 (Olympic Australia 2011): Giai Nobel Héa hoc nam 2010 dugc trao cho ba nha héa hoc Richard F.
Heck, Ei-ichi Negishi va Akira Suzuki v&i cong trinh nghién ctru vé viée sir dung paladium lam chét xac tac
dé tao nén cac hop chét hitu co. Két qua ciia nghién ctru nay gitp cac nha hoa hoc tong hop nhanh chong va
chinh x4c cac duoc pham va cac vat liéu hitu co nhu mong muén ma khong kém theo cac san pham phu.
Diéu nao sau ddy KHONG ding khi n6i vé chit xtc tac paladium ?

A. N6 bj tiéu thy hét trong phan tng. B. N lam ting toc d6 hinh thanh cac phén tir hitu co.

C. No giup lam giam san phdm phy. D. N6 gitp tao cac phan tir hitu co.
Ciu 21 (Olympic Australia 2011): Mau dung dich cia mot hop chit thuong phu thudc vao thanh phan
nguyén t6 trong chat do. Bang sau day liét ké mau cia mot s6 hoa chit.

Tén hop chit Mau cia dung Tén hop chét Mau ciia dung dich
dich

Copper sulfate Xanh duong Nicken sunfate Xanh 14 cay

Copper nitrate Xanh duong Cobalt sulfate bo

Nicken nitrate Xanh 14 cay Cobalt nitrate bo

Tir thong tin & bang trén co thé rat ra két luan vé anh huéng cua gbe sunfat va nitrat trong cic hop chit trén
la

A. lam dung dich ¢6 mau xanh duong. B. lam dung dich c6 mau xanh 14 cay.

C. lam dung dich ¢6 mau do. D. khong anh huong dén mau dung dich.
Céu 22 (Olympic Australia 2011): Dong thanh (hop kim ctia dong va thiéc) dugce dung rong rii vao nhitng
nam 3000 trudc cong nguyén. Mii cho dén nim 1200 trudc céng nguyén, con ngudi méi tim ra cach didu
ché va st dung iron. Sau thoi gian nay, iron 14 kim loai cha yéu dung lam cong cu va vii khi vi n6 cimg va
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manh hon déng thanh.Trude nam 1200 trude cong nguyén, con ngudi st dung dong thanh dé lam cong cu

va vii khi vi
A. dong thanh it bi ri hon iron. B. dong thanh cimg va manh hon iron.
C. thu hdi iron tir quang kho hon so vé6i dong va thiée. D. dong thanh nhin bat mat hon iron.

Cau 23 (Olympic Australia 2011): doan thong tin trd 161 cho cau hoi (1) va (2)

Béang sau cung cap mot s6 thong tin vé nam nguyén to

T thai tw nhién ci Trang thai cua
Nguyén té | Kha ning hinh thanh hop chat ranAg fl w nhien cua nguyén t6 ¢
nguyen to
25°C
Sodium Rét dé Ludn ¢ dang hop chat Rin
< Thudng ¢ hop chat, d6i khi ,
Sllver Kha de \ uong o dang hop chat, doi khi Ran
¢ dang tu do
Khoéng ton tai hop chét cht
Argon ong ton tat hop chiat chua Ludn ¢ dang tu do Khi
argon
Bromine | Rat dé Luon ¢ dang hop chat Long
. Thuong & dang tu do, thinh .
Platinum Kho khan LfO‘Ilg (,7 . ang tw €o 1? Ran
thoang c6 & dang hop chat

(1) Kim loai 1a chit rdn & 25 °C (trir thiy ngan) con phi kim c6 thé 1a chit ran, long hodc khi. Dya trén
nhiing thong tin da dugc cung cap, nguyén tb nio trong bang khong phai 1a kim loai?

A. Chi c6 argon C. Argon va brom

B. Chi c6 brom D. Khéng c6 nguyén té nao
(2) Hop chat nao sau ddy KHONG ton tai?

A. Platinum bromide (PtBrs) C. Silver bromide (AgBr)

B. Argon bromide (ArBr;) D. Sodium bromide (NaBr)

Ciu 24: Tinh chat cia cac hop kim c6 thé dugc kiém soat bang cach thay doi ti 16 cua cac kim loai. Gian dd

pha minh hoa nhiét d§ ndéng chay cua hon hop chi-bismut-thiéc. Nhi¢t d nong chdy cua cac kim loai nay

1an luot 1a 3250C, 2680C va 2320C, trong khi d6 tAt ca cac hdn hop cuia ching déu c6 nhiét do néng chay

thap hon. Nhiét 46 néng chay thap nhat ciia mot hdn hop chi-bismut-thiée 1a 960cC. Trong hén hop nay c6
A.17% Sn  B.52% Pb C.48% Bi  D. 84% Bi

Cau 25: Cho bang s0 li€u ciia mdt s6 nguyén to kim loai nhu sau:

Cu Au Fe Pb | Ag Sn | Zn
Khoi lwgng rieng | 896 | 19.3 | 7.86 | 11.3 | 10.5 | 7.30 | 7.14
(g em™)

Nhiét d9 néng 1085 | 1064 | 1525 | 327 | 962 | 232 | 420
chiy (°C)

Nhiét d¢ s6i (°C) | 2572 | 2808 | 2750 | 1749 | 2212 | 2602 | 907

Dua vao bang s6 liéu trén, cho biét phat biéu nao sau day 1a dung?

A. Khéi lugng riéng ctia kim loai cang 16n thi nhiét d6 nong chay ctia né cang thap.

B. Khéi lugng riéng ctia kim loai cang 16n thi nhiét d6 séi ctia n6 cang cao.

C. Nhiét do nong chay cua kim loai cang 16n thi nhiét do s61 cang cao.

D. Khéng c6 mdi lién hé rd rang gitta khdi lugng va nhiét d6 ndng chay cua cac kim loai.
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Cau 25: Gia st rang cation hexaammincoban c6 hoéa tri khong d6i trong moi hop chat mudi cta nd. Vay
muoi hexaammincoban sunfat c6 cong thire phan tir 1a
A. Co(NH3)sS;.  B. Co(NH3)s(SO4)s.  C. (Co(NH3)6)3(SO4)o. D. (Co(NH3)6)2(SO4)s.
Cau 26: Cac thiét bi nha bép & hinh bén (nép ndi dit chju nhiét duoc up nguogc, xoong va ndi dun hoi nudc,
to nhod) cd theé duge st dung trong mot s6 qué trinh hitu dung. Nugcda  Nudc lﬁl_ﬂ lanh

, . p , Nﬁp nai
bé thu lugng nhd chat thi thiét bi trén kém hi¢u qua nhat cho qua chiu nhigt

trinh nao sau day? xpong co khe hi

cho hoi nwie di qua

A. Lay nudc uong dugce tur nude bien. o thu chit

B. Chung cit 1y dau bach dan tir nhya 14 cay.
C. Trich tinh dau tir canh hoa hong.

Nwirc néng dé tao

D. Lam sach gi tir nhitng dong xu lam bang hop kim dong.

Ciu 27: Mot s6 tinh chit cta cac kim loai chuyén tiép dugc liét ké trong bang dudi day.

Nguyén td Ti Cr Fe Ni Zn
S6 hiéu nguyén tir 22 24 26 28 30
Bén kinh nguyén tr (x 10-9 m) 145 125 124 125 133

Nhan xét nao sau day 1a dung khi noi vé su nhay cia 1 electron hoa tri ctia cac kim loai chuyén tiép trén?
A. Ti s€ c6 mot bude song dai hon cac kim loai khac.
B. Crva Ni s€ ¢6 cung budce song.
C. Zn s€ c6 budce song ngan hon cac kim loai khac.
D. Fe s€ c6 bude song ngan hon cac kim loai khac. )
Cau 28: Cac nha khoa hoc Dtrc va Nhat da ché tao thanh cong mdt nguyén t6 hoa hoc dang don nguyén tir.
Ho ding may gia toc hat dé ban cac nguyén tir kém vao cac nguyén tir Leadlam pha v& hat nhan nguyén tir -
hinh thanh nguyén tir ununbium — nguyén t6 mang s6 thir tyr 112. N6 ndm bén dudi kém, cadimi va thay
ngan trong bang hé thong tuan hoan.
Vay nguyén tb nay la
A. nguyén t6 kim loai mau tring bac, dang long & nhiét do phong.
B. dang ran, mang tinh thé cong hoa tri, hinh thanh oxit dang X,O.
C. mot kim loai rat ning, c6 cong thirc mubi clorua 1a MCl,.
D. mdt kim loai phdng xa, c6 thé tim théy ¢ dang don chét trong ty nhién.
Gidi thich: Ununbium (Uub) 1a nguyén t6 héa hoc ¢ sd hiéu nguyén tir 112, ndm trong nhém 12 ciia bang
tuan hoan, ciing nhom véi kém (Zn), cadimi (Cd) va thity ngan (Hg).
» Cacnguyén t6 trong nhom 12 thuong tao mudi clorua cé cong thire MCI2, trong d6 M 14 ky hiéu
nguyén to. ) )
o Ununbium dugc dy doan la mot kim loai rat nang do c¢6 khoi lugng nguyén tir 16n.
e Cac dac diém khac nhu trang thai, mau sac, diém, néng chdy... cia ununbium van chua dugc xac
dinh chinh xac do né chi ton tai trong thoi gian rat ngan trong cac phong thi nghiém. i
Cau 29: Thép hop kim 1a “kim loai” dugc str dung nhi€u nhat trén thé gidi. Thép c6é mang tinh thé dang ludi
v6i nguyén tir C nam & khe ho giita cac nguyén tir iron nhu hinh v&. Véi thép khong gi, chromium va niken
thay thé iron trong mang tinh thé nhu hinh v&. Sy thay d6i thanh phan c4u tao s& lam tinh chit ctia hop kim
thay doi.
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Ta c6 thé du doan thép khong gi

A. kho bi an mon khi tdng ham lugng chromium.

B. ¢6 d6 bén tang 1én nhung kha ning din dién giam khi ham lugng cacbon ting 1én.

C. c6 khéi luong riéng giam vi ham lugng cacbon ting 1én.

D. gion hon khi ham lugng niken tang 1én.
Gidi thich: Thép khong gi 1a mot dang hop kim thép ¢ chira mét luong chromium twong dbi cao (thudng tir
10-30% trong lwong). Sy hién dién ctia chromium vé&i ham lugng cao tao ra mot 16p oxy héa mong, chic
chin va bén viing goi 1a 16p mang oxy hoa trén bé mit thép. Lép mang oxy hoa niy lam ting dang ké kha
nang chong an mon va chéng oxy hoa cta thép khong gi.
Khi ham luong chromium ting 1én, 16p mang oxy hoa trén bé mat s& day hon va bén viing hon, tir 6 lam
tang kha ning chong an mon cua thép khong gi trong cic moi trudng khac nhau nhu khong khi, nude, hoa
chat,... Pay 1a 1y do chinh khién thép khong gi dugc st dung rong rii trong nhidu tmg dung doi hoi tinh
chbng an mon cao.
Vé cdc phirong dn con lai:
B. Ham lugng cacbon anh hudng dén do cimg, 6 bén cta thép, nhung khong anh huong truc tiép dén kha
ning dan dién.
C. Tang ham luong cacbon thudng 1am ting khdi luong riéng cia thép.
D. Niken it anh huéng dén tinh gion cua thép khong gi hon so v6i chromium.
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