Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor | Chuyén dé HNO3
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“Bai todn HN 05 dworc ddnh gid la bai todn vé co khé nhdt. Trong nhirng ndm
gdn day, bai todn vé co dwoc khai thdc thém nhiéu qud trinh kinh dién phirc
tap hon nhw: Nhiét nhém, dién phdn, khir oxit kim loai,...” Chuyén dé nay nhdm
mang dén cho cdc ban mdt cdi nhin mai vé sw két hop cua bai todn HN O3 vdi
cdc qud trinh kinh dién khdc nhw: Nhiét nhém, dién phdan, khir oxit kim loai, kim

logi tdc dung véi phi kim, dung dich mudi, nhiét phdn mudi”

A.KI THUAT GIAI TOAN VA Vi DU PIEN HINH

1. BAI TOAN NHIET NHOM

I. Ki thuat giai toan

1. Bai toan Al khir Oxit sat & nhiét do cao

Cac kim loai sau Al déu c6 kha niang tham gia phan ng nhiét nhém.
Vd: Zn, Fe, ...

a) Phwong trinh tong quat:

0

2yAl + 3Fe, 0, — 3xFe + yAl,0;3

0

t
Vi du 2Al + Fe203 —)A1203 + 2Fe

b) Cac trweong hop phan ng co6 thé xay ra
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® Pw vira dd: Sdn phidm thu dwoc gdm {Al}%g3
—1009 . . Al, 05, F
ﬂ, ® Al du: Sdn pham thu dwoc gom { 2A13 ¢
dw
Al + FeXOy EEE— A1203, Fe
® Fe, Oy du: San pham thu dwoc gom { Fe.O
XY dw

H<100% . .. (AlL03 Fe quyasi (Fe
—— Honhopsanphdmgom a1 ge.g. —)Al
dw €x Y dw 0

2. Ki thuat giai bai toan nhiét nhom

— Ban chét ctia bai todn nhiét nhém 1a sy trao d6i ion 02~ tir cac oxit kim loai sang Al, 0.
Oxit kim loai bi khr thanh kim loai

— Thanh phan nguyén t6 cia hon hop trwdc va sau phan ing dwoc bdo toan. Do dé, bai

toan cho hon hop ran sau phan ng tac dung vdi dung dich HNO5 thuc chat 1a bai toan hon

hop cho hdn hop kim loai va oxit kim loai trwdc phan rng tac dung véi HN O

Al N
d : :
X{ Kim loai } _Qw o {Klm l.oal}
it ki i Oxit
Oxit kim loai

I1. Vi DU PIEN HINH

Vi du 1: Thuc hién phan (ng nhiét nhom hén hop X gom Al va Fe,0; (trong diéu kién

khong c6 khong khi) thu dwoc 14,46 gam hon hop Y, nghién nhé, tron déu va chia hdén hop
Y thanh hai phan:

1.

Phin 1: Cho tac dung vé&i dung dich NaOH duw, thu dwoc 0,504 lit (dktc) khi H, va
1,68 gam chit ran khong tan.

Phén 2: Cho tac dung vira du véi 304 ml dung dich HNO3 2,5M thu dwgc 1,904 lit khi
NO (dktc) va dung dich Z chira m gam hén hop muéi.

Biét rang cic phan rng xay ra hoan toan. Gia tri cia m gan nhat véi gia tri no sau day:

A.50,0 B. 45,0 C.47,5 D.52,5
- Trich dé thi thir THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Cin Tho - Thdng 9
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A B: | c. | D |
N N A
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« So dd quatrinh

Phan 1 +NaO Hg, 1
H, = 0,0225™" + }i(‘-:‘
{0 Fe 0,03mol
Al + F6203 E— Y A1203

14,4ngam Aly Phin 2 +HNO03=0,76™°! Fe™t A3+ NHI
v > NO + Z { 4

— “

0,085m0l  m gam

« Phan tich giai chi tiét

Xét phan 1:

Khi cho Phin 1 tac dung véi NaOH dw thu dwoc 0,0225 mol H,, suy ra Al dw, do viy Fe, 04

da bi khir hét va chit ran con lai 1 Fe.

1,68 mol mol
= Npe = ? = 0,03 = nFe203 = 0,015
2ny, 0,0225.2 .

BTKL
— > Mpq = My + mFe203 = 0.045.27 + 0,01560 = 3,615 gam

= mpz = my — mpl = 14‘,46 - 3,615 = 10,84‘5 =
Fe = 0,09™°!

Xét phan 2 chira { Al 03 = 0,045™! tic dung v6i 0,76 mol HNO3. Bdt nyy+ = x™°!,

Aly, = 0,045™°!

BTNT O
— > 31n,),0, + 30HNo, = Nno + 3nNO3_(Z) + hy,o

= 0,045.3 + 3.0,76 = 0,085 + 3(0,675 — x) + (0,38 — )

=x=0,015" > oz, = 0,66™°!

= M = Megen+ + Mys+ + Myy; + Myo; = 49,875 gam
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Vi du 2: Thwc hién phan ng nhiét nhém hoan toan 3,94 gam hén hop X gom bot Al va
Fe304 (trong do6 Al chiém 41,12% vé khdi lwgng) trong chian khong thu dwoc hdn hep Y.
Hoa tan hoan toan Y trong dung dich chtra 0,314 mol HNO3 thu dwoc dung dich Z chi cé
cac mudi va 0,021 mol khi duy nhét 1a NO. C6 can dung dich Z, roi thu 14y ch4t ran khan
nung trong chin khong dén khdi lwong khong ddi thu dwgc hon hop khi va hoi T. Khéi
lwong cia T gan nhit véi gia tri nao nhit sau day?
A. 14,15 gam B. 15,38 gam C. 15,78 gam D. 14,58 gam
- Trich dé thi thit THPTQG 2017 - THPT Vinh Bdo - Hdi Phong - Ldn 1

r/—“‘ l’-_‘\i ."F“‘
Al\ . B C " N D '\ ’
~- ~= ~=

»« So dd qua trinh

| {Nzo NOZ}
T
mol mol 02 HzO
0Fr010 0,0A61 0 (Al, Al,0; HNO; At Fe?t Fe3t) t°
S WL —’{Fe, Fexoy}—’ { NHf NO3 }—’
3,94 gam X
Fe304, Al
0,15mol 0,03mol

— — mol
nO(X) = 4npe304 = 0,04

ny+ — ZnO(X) - 4nN0
10

= Nyyp = = 0,015™°!

Mn - =n —n — nyo = 0,278™°!
No3 = IlHNOj; NHF NOo = U,

BTNT Fe ol
—> Ne2+ + N3+ = 3Npe,0, = 2Nfe,0, = 0,278

BTNT Al mol
N = Ny3+ = 21’1A1203 = 0,06

= Mz = Mpe + My + Myy; + Myo; = 20,806 gam

BTKL Gan nhit

——— My = My — Mge,0, — Map,0, = 15,346 gam ——— | 15,38 gam
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Vi du 3: Nung néng 25,5 gam hon hgp gom Al, CuO va Fe;0, trong diéu kién khéng c6
khong khi, thu dwoc hon hop ran X. Chia X thanh 2 phan bang nhau. Phan 1 cho vao dung
dich NaOH lodng, du thdy lwong NaOH phan rng la 6,8 gam déng thoi thoat ra a mol khi H,
va con lai 6,0 gam ran khong tan. Hoa tan hoan toan phan 2 trong dung dich hon hop chtta
0,4 mol H,S0,4 va x mol HNO3, thu dwoc dung dich Y chi chita cAc mu6i trung hoa c6 tong
khéi lwong 1a 49,17 gam va a mol hon hop khi Z gdbm NO, N,0 va H, (trong d6 s6 mol ciia H,
12 0,02 mol). Biét rang cac phan (rng x4y ra hoan toan. Gia tri clia x la:

A. 0,09 B.0,13 C.0,12 D. 0,15
- Trich dé thi thir THPTQG 2017 - Dé thi thir thdy Tao Manh Dirc - Ldn 10
% Al B @ ¢y p{
« So dd qua trinh
(1) NaOH
skl i gu} + H,
Al 6,0 gam € a:q:l
Cuo g {Al Al, 03} -
Fe.0 Fe Cul| {H2504—0'4 } N.O = ymol
e3Pl HNOs=x™! | (Cu2t Feat Al 27 =Y
25,5 gam { SO2- NHF }+ Z NO
4 7 aml (H, = 0,02m!
= Phan tich giai chi tiét
Xét phin 1:
Khi cho phén 1 tac dung v&i dung dich NaOH thi
2nA1203 + Ny = Nngop = 0’17m01 = Ny = 0’17m01
_ Mp, = My} — Myrgn khong tan ] _ Do ]
motl‘ong Al03 - 16 - 0’1351110 = nA]203 - ? - 0’0451110
= ny = 0,08™! = ny, = 1,5n, = 0,12
Xét phian 2:
‘ < H,S0, = 0,4™°!
Khi cho phan 2 tac dung véi dung dich hon hop chira 204 I
HNO3 = x™mo
My 6i khan — MaA] — Mey2+ peat+ — M -
I'INH4 _ u 6i kha — Cu“TFe S0% _ 0’01mol
BTNT H _ DH,s0, + Nyno , — 20y, — 4nNHI

= (0,36 + 0,5x)™"

2
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N20 — ymol
Xéthénhop Z NO = nyo = Nz — Ny, — Ny, = (0,1 —y)™!
0,12mol H2 — O)ozmol

BTNT N
——DNno; = Nno T Nn,0 Ty 2 X =0,1-y+2y+0,01 (D

BTKL
——>mMp, + My,s0, + MyN0; = Mpyyusikhan T Mno + My,0 + My, + My,o

= 12,75 + 98.0,4 + 63x = 49,17 + 30(0,1 — y) + 44y + 2.0,02 + 18(0,36 + 0,5x)
> 54x — 14y = 6,74 (2)

1),(2
— [x=0.13™]

Vi du 4 : Thuc hién phan &ng nhiét nhom hén hop X gom Al va Fe,05 (trong diéu kién
khong c6 khong khi) thu dwoc 14,46 gam hon hop Y, nghién nhé, tron déu va chia hdén hop
Y thanh hai phan:
1. Phan 1: Cho tac dung v&i dung dich NaOH dw, thu dwgc 0,504 lit (dktc) khi H, va
1,68 gam chit ran khong tan.
2. Phéan 2: Cho tac dung vira @i véi 304 ml dung dich HNO3 2,5M thu dwoc 1,904 lit khi
NO (dktc) va dung dich Z chira m gam hén hop mudi.
Biét rang cic phan (rng xay ra hoan toan. Gia tri cia m gin nhat véi gia tri ndo sau day:
A.50,0 B. 45,0 C.47,5 D.52,5
- Trich dé thi thew THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Cian Tho - Thdng 9

P P P
! Y ! Y ! Y
A B: | c:. | D |
Mo g A

« So dd qua trinh

Phan 1 +NaOHg,

Hz + Fe
0 Fe 0,0225m0l  0,03m0!
Al+Fe,0,— Y {A1203}
14,46 gam { Aly, Phan 2 +HN03=0,76"" {Fe“Jr Al3+}
oovsm * & InHp Nogj T 20
m gam

« Phan tich giai chi tiét

Xét phan 1:
Khi cho Phén 1 tac dung v&i NaOH dw thu dwoc 0,0225 mol H,, suy ra Al dw, do vy Fe,04

da bi khir hét va chat ran con lai 1 Fe.
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1,68 mol ol
= Npe = ¥ = 0,03 = nFeZO3 = 0,015
2ny, 0,0225.2 .

BTKL
—> Mp; = My + mFe203 = 0.045.27 + 0,01560 = 3,615 gam

= mp, = my —mp, = 14,46 — 3,615 = 10,845

Fe = 0,09™°!
Xét phan 2 chira { Al 03 = 0,045™! tac dung v6i 0,76 mol HNO3. Bdt nyy+ = x™'.
Alg, = 0,045™°!

BTNT N mol
nNO3—(Z) = nHN03 — Nyno — nNH;{— = 0,76 - 0,085 —X= (0,675 - X)

BTNT H NyNo, — 4Nyyy
_
—>HH20 = )

= (0,38 — 2x)™°!

BTNT 0
—3n,),0, + 30HNo, = Nno T 3nN05(Z) + ny,o

= 0,045.3 + 3.0,76 = 0,085 + 3(0,675 — x) + (0,38 — x)

= x = 0,015™! = Doz, = 0,66™°!

= M = Megen+ + Mys+ + Myy; + Myo; = 49,875 gam
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2. BAI TOAN PIEN PHAN

I. Phwong phap giai toan

1. Ly thuyét trong tdm vé dién phdn

a) Pién phin néng chay: Piéu ché cac kim loai tir K dén Al trong day hoat dong héa hoc

— Dbién phan néng chdy mudi Clorua: Dung dé diéu ché cac kim loai nhém IA va 1A
2NaCl + 2H,0 —, 2NaOH + Cl, + H,

— DPién phan néng chay muéi Al, 05

dpnc 3
A1203 — 2Al + EOZ

b) Pién phan dung dich: Diéu ché cac kim loai sau Al trong day hoat dong hda hoc
* Thit tw dién phan tai cac dién cuc

Tai catot Tai anot

Agt+1le —— Ag
Fe3* + 1le —— Fe?*

2+
Cut™ + 2ze > Cu 201" ——— Cl, + 2

Ht + 1e—>lH
2 2

2H,0 —— 0, + 4H™ + 4e

Fe2t + 2e —— Fe
2H,0 + 2e — > 20H" + H,

c) Pinh luat Faraday

[: Cworng d6 dong dién (A)
S& mol e trao d6i & 2 dién cwc| n, = —=|, trong do6 { t: Thoi gian dién phan (s)
F = 96500 (hang s Faraday)

2. Mjt s6 lwu y khi gidi todn dién phdn

— Dién cuc tro: Chit lam dién cwc khong tac dung v&i cac chit sinh ra trong qué trinh dién
phan.
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— Anot tan: Chat lam dién cuc (anot), tic dung v&i chat sinh ra do qua trinh dién phén.

— Catot bat diu sui bot khi: Néu c6 H thi H* s& dién phan, con khéng c6 thi nwéc dién
phan.

— Khi H,0 bt d4u dién phan & ca 2 dién cwc: Cac chat trong dung dich da dién phan hét
3. Mt sé bai todn dién phdn hay gdp
a) bién phan dung dich CuSO,

dpdd 1
CuSO4 + Hzo — > Cu+ EOZ + HzSO4

b) Pién phan dung dich Cu(NO3),

dpdd 1
2Cu(NOs3), + Hy0 ——— 2Cu + =0, + 2HNO;

Sau d6 Cu lai tadc dung véi HNO; sinh ra cac san pham khtr cia N™°, ...

I1. Vi du minh hoa

Vi du MAU: bién phan dung dich X gbm FeCl; va NaCl (c6 ti 1é mol twong ng la 1: 2) véi
dién cuc tro, mang ngan x0p thu dwgc dung dich Y chira hai chat tan, biét khoi lwong dung
dich X 16n hon khoi lwong dich Y 1a 4,54 gam. Dung dich Y hoa tan t6i da 0,54 gam Al. Mat
khac dung dich X tic dung vé&i lwong dw dung dich AgNO3 thu dwoc m gam két taa. Gia tri m
la
A. 14,35 B. 17,59 C.17,22 D. 20,46
- Trich dé thi thit THPTQG 2017 - THPT Tién Ldang - Hdi Phong - Ldn 1

”_‘\ ',’-k\ f’-"\
AL ) iBY 3 oicl ) D
-_- -~_- R

« So dd quatrinh

Ppmn NaOH) Al sy =02
——¥{Nact)
NaCl

FeCl, = x™°!
X NaCl = 2xmo! A8NO 3ar L Ag
{AgCl}
m gam

« Phan tich giai chi tiét
Xét cac treong hop dung dich Y chira 2 chat tan la NaOH va NaCl. Qua trinh dién phién
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Catot Anot

Fe?* + 2e —— Fe

xmol 2xmol xmol

2C10  — Cl;, + 2e
(2x+2y)mel (x+y)mol  (2x+2y)me!

2H,0 + 2e —— 20H™ + H,
2ymol zymol ymol

Dung dich Y tac dung t6i da v&i 0,54 mol Al Ta c6 phwong trinh

3
Al + OH™ + 3H,0 —— Al(OH); + - H,
0.02mol @ 02mol 2

Khoi lwgng dung dich giam la

=0,1
Mgz + M- + My, = 4,54 = 56x + 71(x +y) + 2y = 4,54 ——— x = 0,03™!

BTE
— — 1
{FeClz = 0,03m°! AgNO 3y, |———npg = Npecy, = 0,03™

= [m = 20,46 gam|

— mol BTNT Cl
NaCl = 0,06 ———Npyq = ZnFeClz + Ny = 0'12m01

Cau 1: Tién hanh dién phan 500ml dung dich Cu(NO3), 0,1M (dién cwc tro) véi cwong do
dong dién 19,3A sau thoi gian 400 gidy thi ngit dong dién dé€ yén binh dién phan dé cac
phan tng xay ra hoan toan (tao khi NO, san pham khtt duy nhét ctia N*°) thi thu dwoc dung
dich X. Khoi lwgng ctia X giam bao nhiéu gam so véi dung dich ban dau:

A. 1,88 gam B. 1,28 gam C. 3,8 gam D. 1,24 gam

- Trich dé thi thit THPTQG 2017 — THPT chuyén Nguyén Quang Diéu - Déng Thdp - Ldn 2

I'—‘\ 1’—‘\ 1'—“
A B: | c. D:. |
N, N, N

« So dd quatrinh

1=19,3A
t=400s

NO

bién phan { C
u
{H+ NO;}

Cu(NOs),
0’05m01

« Phan tich giai chi tiét

ne = 0,08™! = ng, = 0,04™ = ny, = 0,02 ; nyyo, = n. = 0,08™"

— — mol — — mol
ncupw = §nHN03 = 0,03 va Nyog = grlHNO3 = 0,02

= Myd,,, = Mcy,, T Mo, +Myo = 1,88 gam
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Vi du 2: Tién hanh dién phan dung dich chttra NaCl 0,4M va Cu(NO3); 0,5M bang dién
cuc tro, mang ngan x6p véi cweong do dong dién khéng doi [ = 5A trong thoi gian 8492
giady thi dirng dién phan, & anot thoat ra 3,36 lit khi (dktc). Cho m gam bot Fe vao dung
dich sau dién phén, két thic phan ng, thiy khi NO thoat ra (sdn phidm khtr duy nhat
ctia N*>) va 0,8m gam rin khong tan. Gia tri cia m Ia:
A. 29,4 B. 25,2 C.16,8 D. 19,6
- Trich dé thi thtt THPTQG 2017 - THPT Nhd Nam - Bdc Giang - Ldn 1

I"-.\ l"--‘\. I’F“\
A ) B C:. | D |
Nl A N

n = gagml
€trao doi 96500 ’
Catot Anot
Cu’t + 2¢ —— Cu?* 2CI- —— Cl, + 2e
0'15mol 0,3mol 0,15mol 2xmol xmol 2xmol
2H,0+ 2 — 20H" + H, 2H,0 —— 4H* + 0, + 4e
0,04 mol 0,04 mol 0,02mol 4ymol ymol 4ymol

3,3
ng, + n¢p, =—= 0,15 ne, = 0,08m0!
2 27224 o] & Ny, = 0,16™ = ney oy, = 0,2™

BTE n02 = (),07mol

— 2ngy, +4np, = 0,44

BTDT
Xét dung dich sau dién phdn —— ny+ = nyg; — N+ = 0,24m!

Cho m gam Fe tac dung véi dung dich sau dién phan, ta c6:

3Fe+ 8H' +2NO3 —— 3Fe?" + NO + 2H,0
0,24mol ) gmol 0,09mel

m—0,8m = Mpe, o0 = 0,09.56 = m = (25,2 gam

Vi du 3: Dién phan cyc tro 6 mang ngin dung dich chira m gam hon hop gdm Cu(NO3), va
NaCl bang dong dién c61 = 2,68A. Sau thoi gian 1a 6h, tai anot thu dwoc 4,48 lit (dktc).
Thém 20 gam bot Fe vao dung dich sau dién phan thu dwoc khi NO (sdn phdm khir duy nhat
ctia N*°) va 12,4 gam chat ran gom 2 kim loai. Biét phan ng xay ra hoan toan. Gia tri cia m
la:
A. 63,1 B. 86,9 C.97,5 D.77,5
- Trich dé thi thit THPTQG 2017 - S& GD va PT tinh Ninh Binh - Ldn 1
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l/“"\‘ ”"‘*\i Ir"‘\‘
A‘\ ’ B C '\ ’ D '\ ’
— ~= [Nte

Lt 2,68.3600
T 96500 96500

nClz + 1'102 = 0,2
-{

BTE = nHNO3 = 4n02 = 0,4‘m01
— 2r1c12 + 4n02 = 0,6

— 1
— ,6mo

N

Cu(NO3y), = x™°!

Khi cho Fe tac dung véi dung dich X |
HNO3 = 0,4™°

= DFe,, = gNHNO; + Ney(Noy), = (0,15 + x)™!

= Mpe — My, + Mgy = Mgy = 20 —56(0,15 + %) + 64.x = 12,4 = x = 0,1

5 . . N — ’4mol
Vay hon hgp ban dau gom {Cul(\laglg); 0 2?“01 = M = Mcy(No,), T Myacl = [86,9 gam

Vi du 4: Pién phan dung dich X chira Cu(NO3), va 0,36 mol NaCl (véi dién cuc tro, mang
ngan xdp, ceong do dong dién khong doi) trong thoi gian t gidy, thu dwoc dung dich Y va
0,3 mol khi & catot. Néu thoi gian 2t gidy thi tong s6 mol khi thu dwoc & hai dién cuwc la 0,85
mol. Cho bot Mg (dw) vao dung dich Y, sau khi két thic phan &ng thu dwgc dung dich chira
m gam mudi; 0,02 mol NO va mot lwong ran khong tan. Biét hiéu sudt dién phan 1a 100%,
cac khi sinh ra khong tan trong dung dich. Gia tri cia m la:

A. 73,760 B. 43,160 C. 70,560 D. 72,672
- Trich d@é thi thir THPTQG 2017 - Céng ddng Héa hoc Bookkgol - Léin 6

lf—-'\ ‘,’—-'\ ’/—"\
A B! ) C. ) D H
Mo A Sao

& thoi gian tgidy: n, = 0,36 + 4(0,3 — 0,18) = 0,84™m°!
1,68 — 0,36
4

« Phan tich giai chi tiét

O thoi gian 2t gidy: ny, = 0,85 — (0,18 - ) = 0,34m°! > Neyso , = 0,5m°!

Mg(NO3),

Mg+ Cu?t Nat H' NO37 ——{NaNO; = 0,36™! + NO
0,08mol  0,36mol  0,48mol i NH.NO 0,2mel
4NO3

Y
m gam
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

ny+ — 4‘nN0
A, — — mol
Tacé: nNH4N03 = —10 = 0,04’
BTNT N NNoz ., — N0 — ONaNO 3 — 2NNH ,NO 5
Mg (NO 3); 2 )

>m= mMg(N03)2 + MyaN 03 + mNH4N03 = 73,76 gam

Vi du 5: Hoa tan hoan toan hén hop gém Cu va Fe;0, trong dung dich chira hdn hop gom
0,6 mol HCl, thu dwoc dung dich X. Tién hanh dién phin dung dich X bang dién cuc tro voi
cwong do dong dién khong ddi. Qua trinh dién phan dwoc biéu dién theo do thi sau day:

Khéi hrong catot ting (gam)
A

12,64

/ _

P

772 4632 11580 Thoi gian dién phén (s)

Néu cho dung dich AgNO5; dén du vao X, sau khi két thic phan &ng thit khi NO thoat ra (san
pham khtr duy nhat ctia N*°) dong thoi thu dwoc m gam két tia. Gia tri cia m 1a:
A. 90,42 gam B. 89,34 C.91,50 D. 92,58
- Trich d@é thi thit THPTQG 2017 - Dé thdy Tao Manh Pirc - Ldn 14

r,—‘\ I’—"\ I’—‘-\|
A ) B: | C D: |
Mo A AR

« Phan tich giai chi tiét

_r o ol Npest .
Nped+ = 500 = 0,0081 = Npedt oo = (2x — 0,008))™°" = n¢, = 7 = (x —0,0041)
Mg, + My = 12,64 = 64(x — 0,0041) + 56.3x = 12,64 1)
i o (11580 46301 _ -
x 96500 -
1,2 {X — O,O6m01
[ =5A
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Xét dung dich X sau dién phan tac dung véi dung dich AgNOs, ta cé:

FeZ+ Fe3+ NO
X 0,14 mol 0,04mol AgN O3 AgCl
1 cr x { Ag }
0,12mol 0,6mol m gam
Xét hon hop két taa, ta co:

BTNT Cl |

AgCl ————— nyyq =ng- = 0,6™°

Y BTE 3nyo =[m =915 gam|

= 0,05™

“
m gam Ag—>nAg = Npe2+ —

Vi du 6: C6 hai binh dién phan mac ndi tiép (1) va (2):
1. Binh (1) chita 38 ml dung dich NaOH c6 n6ng dd mol 1a 0,5M
2. Binh (2) chita dung dich 2 mudi Cu(NO3), va NaCl c6 tong khoi lwong chit tan 1a
258,2gam.
bién phén hai binh v&i dién cuc tro ¢6 mang ngin dén khi binh (2) cé khi thoat ra & ca hai
dién cuc thi dirng lai. O binh (1), dinh lwong xac dinh ndng d6 NaOH sau khi dién phan 1a
0,95M (giad st nwéc bay hoi khdng dang ké). Cho dung dich & binh (2) phan &ng véi lwong
du bot Fe, sau phan &ng khéi lwong bot Fe bi hoan tan 1a m gam va thoat ra khi NO (san
pham khir duy nhat ciia N™° & dktc). Gia tri cia m gan nhat véi gia tri ndo sau day:
A. 16 B. 11 C.7 D. 19
- Trich @é thi thit THPTQG 2016 - THPT chuyén Thdi Binh - Thdi Binh - Ldn 3

i Pl e
! Y ! Y ! Y
A B: | c:. | D |
N N A

Vi 2 binh mac ndi ti€p nén cwong dd dong dién 1a nhw nhau

« Phan tich giai chi tiét

= S0 mol e trao d6i la nhw nhau
Xét Binh (1), ta c6: 2ZH,0 — 2H, + O,
Nyaon = 0,019™ = Vy o =0,02"" =20ml

= VHZOmgt =38—20=18ml = My,o = 18 gam = Ny, =Ny,o = 1m01

— _ omol
= Ny = Mgy, = 2

Xét binh (2): Vi sau phan trng phan &ng dung dich c6 thé hoa tan Fe nén c6 H*
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

Tai Catot (—) Tai Anot (+)

201" —— Cl, + 2e
Cu?t +2e——Cu

2H,0 —— 4H* + 0, + 4e

BTE
—_— n(z) = ZnCu2+ = N¢|- + ny+ = N2+ = 1m01

Lal co Mcy (NO3), + My = 258,2 = Nc;- = NNag = 1’2m01
=>ny+ =2—ng- =2—1,2=0,8"!
Xét ban phan trng:
3Fe+ 8H' + 2NO3 —— 3Fe?" + 2NO + 4H,0

0,8mol 2mol

GAan nh it

3
= npe = g+ = 0,3 = mg, = 16,8 gam ———
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3. BAI TOAN KHU¥ OXIT KIM LOAI BANG CO, H,

I. Ly thuyét va phwong phap giai toan
O nhiét do cao, CO va H, khtr dwoc cac oxit kim loai tw ZnO tré di

coz}
H,0

co t0
M,0, + {HZ} LR

1. Phan &rng tong quat minh hoa

M+

Hon hop Oxit kim loai M, 0, + {Hz} -

H,0 H, Kim loai
co {coz} + {co}dtr + {Oxit kim 1031}

M<Zn
2. M0t s6 nhén xét va lwu y khi giai toan:
Quan hé khoi lwgng - s6 mol

Ban chat phan trng: COypi + [0] —— €Oy

S8 mol khi dugc bao toan

> Nyhi,. = Dkhig,

BTKL Amygn giam  AMypi gng

— A4 giam = AMghi ing = Nco,+H,0 = N(CO+H), = 16 =g

3. Bai toan bao toan electron

DAy 1a vé ctia minh : ))) Cac ban xem cho dé nha
1 R

i

289 | Tran Nguyén Trong Nhin - 11A2 - THPT chuyén Lé Quy Don - Pa Ning



Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

II. Vi du dién hinh

Vi du 1: Thai khi CO di qua 6ng st dwung m gam Fe;03 nung néng. Sau phan &ng thu dwoc
m, gam chit rdn Y gdbm 4 chit. Hoa tan hoan toan chit rin Y bang dung dich HNO;3 du, thu
dwoc 0,448 lit khi NO (san pham khtt duy nhét ctia N*> & dktc) va dung dich Z. C6 can
dung dich Z thu dwgc (m; + 16,68) gam mudi khan. Gia tri ciam 13 :

A.16,0 B.12,0 C.8,0 D. 4,0
- Trich d@é thi thr THPTQG 2017 - THPT chuyén Bac Liéu - Bac Liéu - Ldn 1

,/'—.-‘,\ I/'-.‘\ ’/—‘\|
A ) B:. | C D:.
AN AP Mo

« So dd quatrinh

t0 Fe}

HNO
Fe,03+C0 —> Y {o 4, 7. Fe(NO3); + NO +H,0

m gam mj gam (m1+16,68)gam

« Phan tich giai chi tiét

Nyo; = 3nyo + 2ng = 0,06 + 2ng = my = my + 16,68 = 56ng, + 62nyo;

= 56np, + 160y + 16,68 = 5605, + 62(0,06 + 2ny) = ng = 0,12m°!

BTE 3nyo + 2ng BTNT Fe Ng

e
T e = ot T 0, = 5% = 0,057 = [m = gan]

3 J

Vi du 2: H6n hop ran X gdbm Mg, MgO va Fe;0, (trong d6 Oxi chiém 21,951% khéi lvong
hén hop). Dan 6,72 lit khi CO (dktc) di qua 8ng st chira 32,8 gam X, nung néng. Sau mot
thoi gian thu dwoc hén hop rdn Y va hon hop khi Z c6 ti khéi so véi H, bang 18. Hoa tan hét
toan bd Y trong dung dich HNOj3 loang, dw. Sau khi cac phan &rng xay ra hoan toan, thu dwoc
dung dich chita 122,7 gam mudi va 4,48 lit (dktc) hdn hop khi gdbm NO va N, 0 c6 ti khéi so
véi He 1a 8,375. S6 mol HNO5 phan ¢rng la:

A. 1,7655 B.1,715 C. 1,825 D. 1,845
- Trich @& thi thir THPTQG 2017 - Nhém Héa hoc Free - Ldn 3

PN RN RO
A ) B:. | C D: |
e o AP Men

290 | Tran Nguyén Trong Nhin - 11A2 - THPT chuyén Lé Quy Dén - Da Ning




Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

« So dd quatrinh

2 {0}
Mg My =36 2
{Fe} + CO —

am

0,3me +HNO 3 NO = 0,15m°!
— Y ——— Mg?* Fe3t NHf NO3 + {NZO _ (;OSm"l}

122,7 gam

« Phan tich giai chi tiét
BTNT C Neo + neg., = 0,3m0 neo = 0,15m0!
—>HZ = ncoban dau = 0’3m01 = {28n f:l_o4,4n COZ: 36]’1 = 10 8 {n <0 — 0 15m01
co o, A ) co, =0,

_ _ _ mol
= nO(Y) = no(x) ncopw = 0,3

BTE
— 3N + 2Ny = 3nyo + 8,0 + Bnyy; + ZnO(Y) = 1,45 + 8nyy;

18nNHI + 621’1N0§ = My — Mg, = 97,1 nNHI — 0’0125m01

BTPT
>NiNog — Ny = 3Npe + 20y = 1,45 + 8nyy ¢ {HNO; = 1,5625™m!

BTNT N
— — 1
——Dgnoy = nNHI + nNog + nyo + Nyo, = 1,825m0

Vi du 3: Cho 20 gam hon hop X gdm Fe, FeCO5 va Fe, 05 vao 6ng st nung néng va dan tir ti
0,2 mol hon hop khi Y gdm CO va H, (c6 ti khéi so céi H, bang 4,25) qua 6ng st, sau mot
thoi gian thu dwoc hon hop rin X; va hon hop khi Y;. Cho khi Y; hdp thu vao dung dich
Ca(OH), dw, thu dwoc 7 gam két tia va 0,06 mol khi Y, (c6 ti khdi so véi H, bang 7,5). Hoa
tan X; bang dung dich HNO; (dic, néng, dw), thu dwoc dung dich Z va 0,62 mol hon hop 2
khi, trong d6 c6 mdt khi mau nau dé 1a san phadm khir duy nhat ciia N™°. Mt khac néu cho X
tac dung véi dung dich H,S0, (d3c, néng, du) thi thu dwoc 0,225 mol hdn hgp 2 khi. Phan
tram khéi lwong cua Fe, 05 trong X 1a

A.32% B. 48% C.16% D. 40%

I’_“ I’-k‘ I’-..\l
A ) B ; C. ; D
S Moo A

« So dd quatrinh
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3
L CaCo;
n |y { CO, } Ca(OH)zg, 0,077
CO=0,05m°
{HZ:O‘lsmol} "1, co 0,06™ Y, {?CZ)}
Fe = amol MY2=15
X {FeCO;=bm!}__ o o
20gam ( Fe,04 = ™! X, {CFeO} —0,62m! {NOZ}
) 2
H2504 45 néng ,dw (0(0)
5 0,025™ { 2}
SO,
« Phan tich giai chi tiét
=20

L Mpe + Mpeco, + Mpe,0, = 20 < 56a + 116b + 160c = 20 (1)

BTNT C mol

ol —N¢o, = Nreco; = b
X+ HZSO4déC' 0 - 0’225 BTE 3nFe + Ngeco 3 3a+b
_ nSOz = 2 = 2
3a+b 1
=b+——=0,225" (2)
ngo + ny, = 0,06™°! nge = 0,03™°!
006™ Y, {hz= co MK, IS s ahaed
< _lco 7 |28n¢ + 2ny, = 15.0,06 = 0,09  ny, = 0,03

My,=15

{ncopu = 0,02m°!

— mol
ny, = 0,12
BINT C -
— €0z = Npeco; +Nco ~ Neoyy,, ~ Neoy,, = (b= 0,05)

X1 + HNO; — 0,62™ § .

— nNOZ = 3nFe + Ngeco 3 + chopu + ZnHzpu = (33 +b+ 0,28)m0]
— (b—0,05) + (3a+ b+ 0,28) = 0,62™°! 3)
a = 0,09™°!
W@)3) ’ =20 0,05.160
————<{b =0,06m! =, Yomgeco, = 20 100% =
c = 0,05™°!

Vi du 4: Hoa tan m gam hén hop X gom Fe,03, CuO, MgO, FeO, Fe;0, trong dung dich
H,S0, dic, néng, du thu dwoc 3,36 lit khi SO, (sdn pham khtr duy nhat ctia S*° & dktc). Mt
khéc, nung m gam X v&i chat khi CO dw, thu dwoc chit rdn Y va hon hop khi Z. Cho Z vao
dung dich Ca(OH), dw, sau khi phan &ng xay ra hoan toan, thu dwgc 35 gam két ttia. Hoa
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tan Y trong dung dich HNO; dic, néng, du thu dwoc V lit khi NO, (san phdm khir duy nhat
ctia N*> & dktc). Gid tri cia V1a
A. 33,6 B. 11,2 C.44,8 D. 22,4
- Trich dé thi thit THPTQG 2017 - S& GD va DT tinh Ha Tinh - Ldn 1

PR PR I’-"\|
A ) B: ! C. | D
Sl Mo Ml

« So d6 qua trinh

H,S04
2, 50,
0,15m01
{Fezo:)) FeO F6304} |Z co Ca(0H)z g, CaCo
MgO CuO COgy | 2 0‘35m013
Fe) uno,
Y{Mgt —— NO,
Cu ylit

« Phan tich giai chi tiét

BTNT C ol
—— N¢p = Ngp, = Ngaco, = 0,35

Nyo, = 2Ng0, + 2N¢p = 1mol = [V = 22 4 lit

BTE toan qua trinh

Vi du 5: Dan 13,44 lit (dktc) hon hop khi gdm CO va H, di qua m gam hdn hop rdn gdom Zn,
MgO va CuO nung néng, sau mdt thoi gian thu dwoc hdn hop ran X va thiy thoat ra hén hop
khi va hoi Y. Dan Y vao binh dung dung dich NaOH duw, th4y thoat ra 5,6 lit (dktc) hon hop
khi. Hda tan hoan toan hén hop ran X trong 165,9 gam dung dich HNO; 60%, sau khi cac
phan trng két thiic thu duwoc dung dich Z chi chirc cdc mudi va thiy thoat ra hén hop khi T
gdm 0,22 mol NO va 0,1 mol NO,. Cd can c4n than dung dich Z thu dwoc hdn hop mudi khan
(trong dé nito chi€ém 15,55% vé khdi lwgng). Mat khac dung dich Z tac dung tdi da véi dung
dich chtta 1,39 mol NaOH. Thanh phan phan trdm vé khdi lwong ctia CuO trong hon hop
ran X gan nhat vai gia tri nao sau day:
A. 20% B. 42% C.18% D.33%
- Trich bai tdp thdy Nguyén Vin Thuong

l’—‘\ ‘,"‘\ l’—‘\
A B: | c:. | D
\_‘-‘/ \_‘-‘, \\_’

« So dd quatrinh
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CO,
Y{Hzo}
7n = xmol Y{NO - 0’22m01}
MgO = y™! ¢ + {CO} S £n NO, = 0,1
CuO mol \-—I:If-Z-J X Cu + HN03 -
uv =1z
0,35mol Cu0 1,58mol ngf Mg** Cgfﬁ NaOH pax =1,39™°!
MgO T X ymol VA
NHZ NO3

« Phan tich giai chi tiét
N(co Hy)pe = 0,6 — 0,25 = 0,35™
T tac dung toi da véi 1,39 mol NaOH

= Nyt = Nyaon — 4Nzp2+ — 2Nyg2+ — 202+ = (1,39 — 4x — 2y — 2z)mo!

BTDT (T)
— > Niyo; = 2(n2n2+ + nyg2+ + nCu2+) + Ny

=2(x+y+2z) + (1,39 — 4x — 2y — 2z) = (1,39 — 2x)™°!
BTNT N

—— DNiyno; = Nno + Do, + Doy + Dypy

= 1,58 =10,22+ 0,1 + (1,39 — 2x) + (1,39 — 4x — 2y — 27)

=>3x+y+z=0,76 (D
oo = TN _ 14(ngNo, — Do — Nno, ) B 14(1,58 — 0,32)
PINO T My T myggae + Mygee + Megee + Myt + Myo;  111,2 — 131x — 12y + 28z
= 0,1555
= —131x — 12y + 28z = 2,23 (2)

BTE cho toan qua trinh

ZHZn + Z(HCO + nHZ) = 3nN0 + nN02 + 8nNHI

= 2x + 2.0,35 = 3.0,22 + 0,1 + 8(1,39 — 4x — 2y — 2z) = 34x + 16y + 16z = 11,18 3)

x = 0,07™m°!
1,2).3) mol mol
—— 3 V= 0,1 = ncuo(x) = Ncuo — n(CO‘Hz) = 0,4‘5 - 0,35 = 0,1
z = 0,45m°!
Mcyo 0,1.80

N = = .1009
Fommcao myz, + Mygo + Meyo + Mg, 0,07.65 + 0,1.40 + 0,1.80 — 0,35.64 o

nh it

o
= 20,539% ——
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Vi du 6 : Hon hop H gom Al, Al,03 (3a mol), Fe, O, va CuO (7a mol). Dan 4,48 lit (dktc) khi
CO di qua 28,12 gam hon hop H, dun nong, sau mot thoi gian thu dwec hon hop khi X ¢4 ti
khdi so v&i Hy, bang 21,2 va hon hop ran Y. Hoa tan hoan toan Y vao dung dich HNO5 dw (s&
mol HNO3 phéan &ng la 1,55 mol). Khi két thdc phdn &ng, thu dwoc 0,16 mol khi NO; 0,12
mol NO, va dung dich T chita 99,16 gam mudi. Cho toan bo dung dich T tac dung véi dung
dich NaOH du, thu dwgc 26,56 gam két tia. Thanh phan phan tram khdi lwong cda Fe, O, c6
trong hon hop H la:
A.30,73% B. 36,50% C. 14,47% D. 34,23%

- Trich bai tap thay Hoang Vi

PO PO PR
A B: | c:. | D: |
\_.-/ \_.-J \\-_’

« So dd quatrinh

X €O, = 0,18™°!
CO4, = 0,02M0!
Al
Al,05 = 3a™°! {No = 0,16™°! }
Fe,0, (T,5% 7| (Al NO, = 0,12m!
Fe
= 7am! Y + HNO; ——
Cl218(,)12 ga?na Cu( * 1 55ml T{AI‘Q’Jr Fe3t Cu“} NaoH {FE(OH)3}
0 NHf NO3 >¥ 1Cu(OH),
99,16 gam W

« Phan tich giai chi tiét

Tham khao anh Lam Manh Cuwong
neo, = 0,18™' = nd!¥* = g,18m°!

S my =my —m2' Y% =2812 —0,18.16 = 25,24 gam

0
BTKL my + Mmyno 3 mMy2z — Mypi
25,24 + 63.1,55 — 99,16 — 0,16.30 — 0,12.46 1
= = 0,745™m°
18
BTNT H n —2n 1,55 — 0,745.2
nNHI _ HNO3 Z H,0 — 2 — 0,015m01

BTNT N

— > Niyo; = Nuno, — Nyo — Nyo, — Nyt = 1,55 — 0,16 — 0,12 — 0,015 = 1,255™°
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Al = a™!
N — pymol
Quy déihonhop Y Fe = b™
- Cu = ¢
25,24 gam 0

BTDT (T
—()> 3nys+ + 30ges+ + 2ngy 2+ = Nyoy — Ny = 1,225 -0,015 = 1,21™mo!

BTE ngong v _ 3np 3+ + 3Nge3+ + 2nCuz+2— 3nyo — Nyo, — 8Ny _ 0,26™!
+ + _ __ . trong Y
My T Mpe T Mgy = My — My 27a + 56b + 64c = 25,24 — 0,26.16
Mg (0H); T Mcu(oH), = My < 1{107b + 98c = 26,56
BTDT (T) — —
— 30,3+ + 3Nge3+ + 2Ngy 2+ = Nnog — Ny 3a+3b+2c=1,225-0015
a=0,2m!
©4b = 0,12 = ng,e = 0,14™" = nyy,0, = =.0,14 = 0,06™m°!
¢ = 0,14m°!
BTNT Al

————ny = 0,2 —0,06.2 = 0,08™°!

28,12 - 0,08.27 — 0,06.102 — 0,14.80

= %Mpe,0, = 512 .100% = [30,73%
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4. BAI TOAN NHIET PHAN MUOI VA HIDROXIT KIM LOAI

I. Ly thuyét va phwong phap giai toan
&' nhiét dd cao, mdt s6 mudi va hidroxit kim loai bi nhiét phan

1. Nhiét phan muoi nitrat
tO

1. M:Na K 2MNO; —— 2MNO, + 0,

0

t
M(NO3)y ————12. M:Mg—> Cu  M(NO3), — Oxit ., + NO, + O,

0

3. M:Ag 2AgNO; —— 2Ag + 2NO, + 0,

2. Nhiét phan muo6i Cacbonat

a) Mu6i HCO3: D& bi nhiét phan
dun
2HCO3; —— €03~ + CO, + H,0

d
Vi du: Ca(HCO3); —— CaCO5 + CO, + H,0
) ® IA: Khong bi nhiét phan
b) Mudi CO%~ nung
®» Khac MCO3 ——— MO + CO,
Luuy:
- Can phan biét nung trong khong khi va nung trong chan khong

nung chan khong

Vd: FeCOs Fe + CO,

nung khong khi
FeCO; Fe, 0, + CO,

- Khi nung mudi Hidrocacbonat, thi khéng chi dirng lai viéc tao ra san pham la muéi

Cacbonat ma c6 thé tao ra Oxit kim loai trong diéu kién thich hop.
3. Nhiét phidn mudi Hidroxit

Cac bazo khéng tan déu bi nhiét phan & nhiét d6 cao

0

t
ZM(OH)n — Mzon + l'leo
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II. Vi du dién hinh

Vi du MAU: Nung m gam hdén hop X gom Fe(NO3),, Fe(OH),, MgCO5 va CuO trong binh
chan khong. Sau khi cic phan rng xay ra hoan toan, thu dwgc hdon hop khi va hoi T gom
chat 3 chat c6 ti khéi hoi so véi Hy la 19,25 (gid sit khi NO, sinh ra khong tham gia phan
trng nao khac) va hon hop rdn Y gom 3 oxit. Hoa tan hoan toan Y trong 200 gam dung dich
chtra H,S04 19,6% va HCI 21,9% (vlra du), thu dwoc 121 gam mudi trung hoa. S6 mol CuO
trong m gam X la:

A. 0,10 mol B. 0,15 mol C. 0,20 mol D. 0,25 mol

- Trich dé thi thit THPTQG 2017 - Céng dong Héa hoc Bookkgol - Ldn 9

,1"“\‘ ”"‘\i It—“‘
A‘\ ’ B C “ 1 D ‘\ ’
- - -

Nhan xét: Hon hop khi va hoi T gom 3 chit d6 1a H,0, NO, va CO, = 0, hét. Xét phan tng:
Fe(N03)2 + Fe(OH)Z _ Fe203 + 2N02 + Hzo

« Phan tich giai chi tiét

= S6 mol Fe(NO3), va Fe(OH), trong hon hgp X ban d4u 1a bang nhau.
Cach 1:

NO, = 2 mol

T COZ — ymol

(Fe(NO3), = x™!) H,0 = x™o!

X ! Fe(OH), = xmol L Nung
m g«;m MgCO3 = ymOI Fe, 03 = xmol {H2504=014":°l} Fe3*1' Mg2+ Cu21+
L CuO = Zmol J Y Mgo — ymol HCl=1,2"m° 2x ymol z
SO~ Cl-
CuO = ZmOl 0'4;11'01 1,2mol
121 gam

Ny+ = Ny + an2504 = 6nFeZO3 + ZnMgO + chuo = 6x + Zy + 2z = 1,2 + 0,42 =2 (1)

Mge2+ + Myg2+ + Mey2+ = 121 —mgy2- —mg -

= 112x + 24y + 64z = 121 — 0,4.96 — 1,2.35,5 (2)
2X.46 + 44y + 18x
dr, = = 19,25.2 3)
/, 2x+y+z
Ooe ($=02™
SN y = O,ZmOl = Ngyo =
z =0,2m
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Cach 2:
NO, = 2x™!
T COZ — ymol
Fe(NO3), = XmOI\I H,0 = x™°!

(
|
% 4 Fe(OH), = x™°! ¥ Nung

MgCO mol
m gam g 3=
L CuO = zmol J

— mol
Fe,03 =x Quy doi {Mn+}

{sto4=0.4‘“°‘} Fe3™ Mg?t Cu?t
Y Mg0=ym01 N

HC] =1,2mol 2xmol ymol zmol

0%~ S0z~ CI-
Cu0 = ZmOI 0,4mol 1,2mol
121 gam
BTKL
——— My = mgy2 — My,s0, — My + My,o
=121-0,498 —1,2.36,5+ 18(0,4 + 0,6) = 56 gam
ngz- = 0,6 + 0,4 = 1™! = ny2- = 16 gam
2X 46 + 44y + 18x
dr, Y =19,25.2 €))
Hy 2Xx+y+z
My, = Mg, + Myg + Mg, = 56.2x + 24y + 64z = my — my2- = 56 — 16 = 40 (2)
BTNT O
— 6N (N05), T 2DFe(0H), T 2NMgco 53 + Newo = 40ino, + Ny,0 + 20co,
=28x+3y+z=5x+2y+1 3)
x = 0,2m!
(1),(2),(3) ’
—— ¥y =02"" Snge =
z = 0,2m!

Lwu y: Pay la mét bai todn nhiét phan hay va dién hinh, tuy n6 khong lién quan dén HNO;

nhuwng chiing t6i dwa vao diy cho cac ban c6 mot cai nhin vé bai toan nhiét phan.

Vi du 1: Nung n6ng dén khoi lwgng khong déi 162 gam Fe(NO3), trong mdt binh kin khong
c6 oxi, thu dwoc chit rdn X va hon hop khi Y. Dan Y vao nwéc du dugce dung dich Z. Cho toan
bd X vao Z, sau phan rng thdy con lai m gam chat rdn khong tan. Gia tri ciia m 1a:
A. 64 B. 48 C.16 D. 32
- Trich dé thi thir THPTQG 2017 - THPT Ddng Thiic Hira - Nghé An - Ldn 1

’/""\ Iz‘*\ ’f"\
A} iBi_ ) iCi_ 1 D
R Moo Nl
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Chuyén dé HNO3

tO
2Fe(N0O3); — 2Fe0 + 4NO, + 0, ‘1“;]“812 * Ozg’szm
0,9mol 0,9mol 1,8mol 0,45mol ’ ’
tO
4FeO + 02 — 2F8203=> Ozdu‘ = 0,225m01 0,9mol
0,9mol 0,225 mol 0,45mol
F9203 + 6HN03 _— ZFE(N03)3 + 3H20
0‘45mol 1’5mol

= Fe,03,, = 0,2 = [m,4, = 32 gam|

0’9mol

3NO,,,, + H,0 ——— 2HNO; + NO

0,6m°1

Vi du 2: Hon hop X gdom Fe, Fe(NO;3),, Fe(NO3)3. Cho m gam X vao binh chin khéng roi
nung binh & nhiét d6 cao dé phan &ng xay ra hoan toan, thu dwoc 75,2 gam chit rin Y gdbm
cac oxit. Hoa tan hoan toan Y trong dung dich H,SO, lodng, thu dwoc dung dich Z. Thém tiép
12 gam bot Mg vao Z, sau khi cac phan (rng xay ra hoan toan, thu dwoc 16,8 gam chit ran.

Gia tri cia m la:

A.130,4 B. 134,2 C.121,2 D.125,8
- Trich dé thi thtr THPTQG 2017 - Nhém Héa hoc Free - Ldn 5
% A B} ¢ 3y o
« So dd qua trinh
Z: Fe
Fe 0 FeO y 0,3mol
dsi = xMmol ) H,s0 2+ Fe3*t) Mg=0,5m°!
X{Fe(Nog)z} R Y{Fe203} we {ge_ X" } 2, z{Fe o Fe } E
Fe(NO3); Fe;0, =Y 4 {Mg2+ Fe?*
75,2 gam 304_
« Phan tich giai chi tiét
— mol
Quy d6i hon hop ran Y thanh {ge__y)fnol
Khi cho hén hop ran Y tac dung véi dung dich H,S0, lodng vira du, ta co:
nHZSO4 = notrong Y = ymOI
Xét dung dich thu dwoc sau khi cho Mg tac dung véi dung dich Z, ta co6:
BTNT Fe
————Npe2+ = Npe — Neyyy = (X — 0,3)mol
Mg + Mg = My { 56x + 16y = 75,2 Npe = 1m01
BTDT = =
—— 2ng2+ + 2nMg2+ = ZHSOE— 2(x—0,3) +2.05=2y No = 1,2mol

}
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. t0
Nhan xét rang: NO; —— NO, + [O]
1'2mol 1'2mol

= My = Mg, + mN0§ = 56npe + 62nN0§ = 130,4‘ gam
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5. BAI TOAN KIM LOAI TAC DUNG VO'I DUNG DICH MUOI, PHI KIM

Vi du 1: Chia m gam hén hop gdm 3 kim loai Mg, Al, Cu thanh 2 phan bing nhau:
1. Phéan 1: Cho tic dung v&i dung dich HNO; dic, nong dw thu dwgc 10,528 lit khi NO,
(sdn pham khtt duy nhat ctia N*> & dktc)
2. Phan 2: Tac dung v&i Cl, dw thu dwoc 27,875 gam hon hop mudi clorua.
Gia tri cia m la:
A. 22,38 B. 20,38 C.11,19 D. 10,19
- Trich dé thi thir THPTQG 2016 - THPT Yén Lac - Vinh Phiic - Lan 1

’I‘-‘\ ‘,"--‘\ ll'--"
A B: ! c. ) D:. /|
\.__-l \___-l ‘\._l

« So dd qua trinh

- (1) HNO
2, NO, = 0,47™°!
M8)  chia thanh 2 phan b
phan bdng nhau

{Al} ) Cl, l\giggllz

Cu 3

CUCIZ

27,875 gam

« Phan tich giai chi tiét

BTE cho (1) va (2) nyo, 0,47

BTKL
—— my, = 2 (Mg = mc12pu> = 2(27,875 — 0,235.71) = 2.11,19 =[23,38 gam

= (,235™0!

Vi du 2: Cho hén hop gobm 0,1 mol Zn va 0,2 mol Mg vao 400ml dung dich chira ddng thoi
Cu(NO3)z 1M va AgNO3 1M. Sau khi phan (ng xay ra hoan toan, thu dwgc chit ran X. Hoa
tan hoan toan X trong lwgng dw dung dich HNO3, thu dwoc V 1it khi NO (sdn phdm kh duy
nhat N+5, dktc). Gia tri cua V la:
A. 5,60 B. 6,72 C.4,48 D. 2,24
- Trich d@é thi thit THPTQG 2017 - THPT Vinh Bdo - Hdi Phong - Ldn 1

,f""\ """\ ’/""\‘
A ) B:. | C D: |
RS A S
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« So dd quatrinh

Ojlmol O’zmol 1,2mol
Zn?* Mg?+ Cu®* NO3
0‘1m01 0’2m01 0’4m01 0‘41’1101 T
Zn Mg + Cu(NO3), AgNO3; ——
hZ kim loai dd 0,4me! HNO 3 Ag+
Ag Cu——— + NO
ran X V lit

« Phan tich giai chi tiét
Cach1:

BTDT T NNo; — 2Nyg2+ — 2Nz,2+
d ncu2+ = 2

— 0,3m0]

BTNT Cu 0 . h _ 1Mol
7 Dcuyy = DeuNoj), cu?t = Y,

= 2oe T _ g mo - [T = 4451

Cach 2: Bao toan electron cho toan bg qua trinh

BTE 2nyg + 20z,

— o = — g = 0,2m°! = |V = 4,48 lit

Vi du 3: Cho 0,15 mol hdn hop ran X gom Mg va Fe vao dung dich chira FeCl; 0,8M va CuCl,
0,6M thu dwoc dung dich Y va 7,52 gam ran gom hai kim loai. Cho dung dich AgNO5 dw vao
Y, thu dwoc 29,07 gam két tda. Mat khac néu cho 0,15 mol X trén vao dung dich HNO3 loang,
duw thiy khi NO thoat ra; dong thoi thu dwoc dung dich Z c6 khéi lwong ting 4,98 gam so véi
dung dich ban dau. C6 can dung dich Z thu dwoc lwong mudi khan la:

A. 33,86 gam B. 33,06 gam C. 30,24 gam D. 33,26 gam
- Trich dé thi thit THPTQG 2017 - bé thdy Tao Manh Pirc - Lan 1

I/“"\‘ ’z""'\l ../"“\‘
A‘\ 7 B C ‘\ 7 D ‘\ ’
) - -_

»« So dd qua trinh

Fe Cu
{FeCl3=4bm°l } 7,52 gam
CuCl,=3p™o!
amol amol 1gpmol A
gNoO 3 A
Fe Mg Mg2+ Fe?* (- ——25 | {A %:1}
[S99]
X:0,15mol Y 29,07 gam 8
HNO 3loang duw
NO + Mg?* Fe3* NHjf NO3
kh 6i lwong d2 ting 4,98 gam

303 | Tran Nguyén Trong Nhén - 11A2 - THPT chuyén Lé Quy Pén - Pa Ning




Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

« Phan tich giai chi tiét

BTPT (Y) Ngj- — 2Nyt _ 18b—2a

R E——— nF62+ = 2 2 = (gb - a)mOI
BTNT Cl n — n.- = 18pme! m;=29,07
——— g cl ——5108(9b —a) + 143,5.18b = 29,07 (1)
nAg = Nge2+ = (9b - a)m°l

BTNT Fe
> Npe

= Dfegy, + 3Npect; ~ Npe2s = (0,15 —a) + 4b — (9b —a) = (0,15 — 5b)™°!

rian

—— gy, , = Ngyel, = 3b™ = myy, = mge + me, = 64.3b +56(0,15 — 5b) = 7,52(2)

W,(2) {a = 0,06™°! _ [mre = 0,09™°!
_—
b=0,01m" " |ny, = 0,06™

: x . (g =0,09™" g <
Khi cho hon hop X gom n = 0.06m! tac dung v&i lwong duw HNO;3 loang
Mg — Y%
BTKL g = Myg + Mpe ~ M2 ping _ 0,05ml
30
BTE 2ny, + 3ng. — 3n
nNHI _ Mg 8Fe NO _ 0,03mol

= My = Mcy(No3), T MugNos), T MNu,No; = 33,06 gam
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C.BAI TAP TU LUYEN

1. BAI TOAN NHIET NHOM

Cau 1: Thuc hién phan &ng nhiét nhom 48,84 gam hon hop gom Al va mot oxit sit. Két thic
phan ng, thu dwoc hon hop ran H. Cho H tac dung véi lwong dw dung dich NaOH, thiy
thoat ra 4,032 lit khi H, (dktc). Mat khac, cho H tac dung hét v&i dung dich HNO5 duw, thay
thoat ra 17,1 gam khi NO (san phdm khtr duy nhit ctia N*>). Khéi lwong clia oxi sit c6 gia
tri gdn nhit véi gid tri nao sau day:
A. 29 gam B. 47 gam C.35 gam D. 25 gam
- Trich dé thi thit THPTQG 2016 - Céng dong Héa hoc Bookkgol - Ldn 2

Cau 2: Cho 10,8 gam bot Al va m gam hon hop X gdm CuO va Fe;0,4 vao binh chan khong roi
nung néng, thu dwoc hon hop ran Y. Chia Y thanh 2 phin bang nhau. Phan 1 cho tac dung
hét véi dung dich NaOH dw thiy thoat ra 0,06 mol khi H,, déng thoi thu dwec 18,08 gam
hén hop chit ran khong tan. Phan 2 cho tac dung hét véi dung dich HNO5 dw thu dwoc dung
dich Z chira 106,16 gam muoi va thoat ra 0,18 mol khi NO duy nhat. Khoi lwong ctia Fe; 0,

c6 trong m gam hon hop X 1a
A. 21,92 gam B. 27,84 gam C. 19,21 gam D. 24,32 gam
- Trich d@é thi thee THPTQG 2017 - THPT chuyén PH Vinh - Nghé An - Ldn 2

CAu 3: Thuc hién phan ¢ng nhiét nh6m m gam hon hop X gom Al va hai oxit sit (trong diéu

kién khong c6 khong khi, hiéu sudt 100%, gia st chi c6 phan &ng khir oxit sit thanh sat),

thu dwgc hdn hop ran Y. Hoa tan Y trong dung dich NaOH duw, sau khi phéan ¢ng xay ra hoan

toan thu dwoc dung dich Z, chat khong tan T va 0,06 mol khi. Suc CO, dén dw vao dung dich

Z, loc 13y két tua r6i dem nung dén khi khoi lwong khéng do6i thu dwoc 10,2 gam mot chit

ran. Cho toan bd ran T tac dung v&i dung dich HNO; didc, néng thu dwoc 37,36 gam mudi va

9,8856 lit khi NO, (san pham khir duy nhét ctia N™> & dktc). Gia tri ctia m 1a:

A. 15,00 B. 19,32 C. 19,80 D. 13,92

- Trich dé thi thir THPTQG 2017 - Trung tdm luyén thi Diéu Hién — Cin Tho - Thdng 3 - Tudn

2
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Cau 4: Hon hop X gom Al va Fe;0, (trong d6 Al chiém 41,12% vé khéi lwong). Thuc hién

phan rng nhiét nhém hoan toan 3,94 gam hon hop X trong chin khong thu dwgc hon hop Y.

Hoa tan hoan toan Y trong dung dich chita 0,314 mol HNO3 thu dwoc dung dich Z chi c6 cac

mudi va 0,021 mol mdt khi NO duy nhit. C6 can dung dich Z, roi loc 14y ch4t ran khan dem

nung trong chin khong dén khi khéi lwong khong déi thu dwoc a gam hon hop khi va hoi T.

Gia tri ciia a gdn nhit véi gia tri ndo sau day?

A.17,0 B. 13,0 C. 14,0 D. 15,0

- Trich dé thi thit THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Can Tho - Thdng 3 - Tudn

3

Cau 5: Nung néng 40,8 gam hon hop gom Al va Fe;0, trong diéu kién khong c6 khong khi,
sau mot thoi gian thu duwgc hdn hop rin X. Chia X thanh 2 phan bang nhau. Phan 1 cho vao
dung dich NaOH lodng, du thay thoat ra 4,032 lit khi H, (dktc). Phan 2 cho tac dung véi
dung dich HNO; loang, dw thu dwoc 0,16 mol khi NO (san phdm khir duy nhat ctia N*°) va
dung dich Y c6 chira 97,68 gam mudi. Gia st trong phan &rng nhiét nhém, Fe;0,4 chi bi khir
thanh Fe. Thanh phén phan tram khéi lwong ctia Fe;0, phan tng la:
A. 66,7% B. 75,0% C.58,3% D. 25,0%
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Pirc - Ldn 7

CAu 6: Pun néng m gam hdn hop X gom Fe, 0y va Al (co ti 1€ mol twong ing la 11: 6) phan
trng két thic thu dwoc hén hop Y gom Fe, Al,05 va Fe, 0, (trong d6 ti 1& mol Al,05 va
Fe,O,, lan lwot la 1: 2). Mat khac, khi hoa tan hon hop X vao dung dich HNO; loang, dw thu
duoc V lit khi duy nhat N, va dung dich chita m; gam mudi. Néu hoa tan hén hop Y vao
dung dich HCl loang dw thu dwoc 20V lit khi H, va dung dich chira m, gam muéi. Biét cac
phan (rng déu xay ra hoan toan, cic thé tich khi dwoc do cung diéu kién. Ti1é m;: m, co gia
tri gin nhit véi gia tri nao sau day
A. 1,682 B. 1,667 C. 1,650 D. 1,642
- Trich dé thi thir THPTQG 2017 - S& GD va PT tinh Ba Ria - Viing Tau - Lin 1

Cau 7: Thuc hién phan ¢ng nhiét nh6m m gam hon hop X gdm Al va hai oxit sit (trong diéu
kién khong c6 khong khi, hiéu sudt 100%, gia st chi c6 phan &ng khir oxit sit thanh sat),
thu dwoc hdn hop rén Y. Hoa tan Y trong dung dich NaOH dw, sau khi phan (tng x4y ra hoan
toan thu dwoc dung dich Z, chat khong tan T va 0,06 mol khi. Suc CO, dén dw vao dung dich
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Z, loc 13y két tua r6i dem nung dén khi khoi lwong khéng do6i thu dwoc 10,2 gam mot chit
ran. Cho toan bd ran T tac dung véi dung dich HNO5 dic, néng thu dwoc 37,36 gam mudi va
9,8856 lit khi NO, (san pham khir duy nhat ctia N™° & dktc). Gia tri ciia m 1a:
A. 15,00 B. 19,32 C. 19,80 D. 13,92
- Trich dé thi thir THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Cdn Tho - Thdng 3 - Tudn
2

Cau 8: Hon hop X gdbm Al va Fe;0, (trong dé Al chiém 41,12% vé khéi lwgng). Thuc hién

phan rng nhiét nhém hoan toan 3,94 gam hon hop X trong chin khong thu dwgc hon hop Y.

Hoa tan hoan toan Y trong dung dich chira 0,314 mol HNO3 thu dwgc dung dich Z chi c6 cac

mudi va 0,021 mol mot khi NO duy nhét. C6 can dung dich Z, roi loc 14y chit ran khan dem

nung trong chan khong dén khi khéi lwong khong déi thu dwoc a gam hén hop khi va hoi T.

Gia tri ciia a gin nhit véi gia tri ndo sau day?

A.17,0 B. 13,0 C. 14,0 D. 15,0

- Trich dé thi thir THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Cdn Tho - Thdng 3 - Tudn

3

Cau 9: Dun néng p gam Al véi hon hop H gobm Cu (4x mol), CuO, Fe (5x mol), Fe;0,. Sau
mot thoi gian, thu dwgec m gam hon hop ran X. Cho m gam X tac dung v&i dung dich chira
hén hop géom HCI va 22,1 gam NaNOs. Sau phan ¢ng thu dwoc dung dich Y chi chita
(m + 91,04) gam mudi va hon hop khi Z gobm NO va H, c6 ti khéi so véi He bang 5,5. Nho tir
tir dung dich NaOH 3,25M vao dung dich Y, dén khi khong con phan rng xay ra thi dung hét
800ml dung dich NaOH; ddng thoi thu dwoc 60,7 gam két tla. Biét rang trong 60,7 gam két
tia, Oxi chiém 39,539% vé khoi lwong.. Néu cho lwong dw AgNO; vao Y, thu dwoc 383,9
gam két tlia. Thanh phin phan tram vé khoi lwgng ctia Fe;0,4 trong H ¢6 gia tri gin nhit véi
gia tri nao sau day.
A.53% B. 54% C.65% D. 60%
- Trich d@é thi thr THPTQG 2016 - Céng dong Héa hoc Bookkgol - Léin 6

Cau 10: Hon hop A gobm m gam Fe, Oy, MgO, CuO va Al Thyc hién phan tng nhiét nhém hon
hop A trong khi tro dén khi phan (rng x4y ra hoan toan, thi thu dwgc hon hop ran B. Chia B

thanh 2 phan bang nhau:
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1. Phan 1: Cho tic dung vira du véi 0,41 mol NaOH, sau phan &ng thay c6 0,015 mol khi
H, thoat ra.

2. Phan 2: Pem hoa tan trong dung dich HCI (dung du 10% so v&i lwong can thiét) thi

40m

thu dwoc dung dich X; 2227 gam chit ran Y va c6 khi H, thoat ra. Cho dung dich X

tac dung vira da véi dung dich AgNO5 thi thu dwoc 321,4175 gam két ta, dung dich
Z va khi khi NO thoat ra (san phdm khtt duy nhat cia N*°). Cho dung dich NaOH tir
tir dén dw vao dung dich Z thi thu dwoc két tiia cé khéi lwgng 35 gam.
Thanh phén phan trdm s6 mol Fe, 0, c6 trong hon hop A la:
A.13,16% B. 19,74% C.26,31% D. 9,87%
- Trich dé thi thit THPTQG 2016 - Céng dong Héa hoc Bookkgol - Ldn 7

Cau 11: Thuc hién phan ng nhiét nhém hén hop X gom Al va Fe, 05 trong diéu kién khong
c6 khong khi thu dugc 28,92 gam hon hop Y, nghién nhg, tron déu va chia hdn hop Y thanh
hai phan bang nhau. Phin mot tic dung véi dung dich NaOH dw thu dwoc 1,008 lit khi H,
(dktc) va 3,36 gam chit ran khong tan. Phan hai tac dung vira dd v&i 608ml dung dich
HNO; 2,5M thu dwoc 3,808 lit khi NO (dktc) va dung dich Z chira m gam hon hop mudi. Biét
rang cac phan rng xay ra hoan toan. Gia tri cia m c6 gia tri gin nhat véi gia tri nao sau day:
A.101 B. 102 C.99 D. 100
- Trich dé thi thir THPTQG 2015 - Dé thi thir thdy Nguyén Vin Duyén - Tp HCM - Ldn 5
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2. BAI TOAN PIEN PHAN

CAu 1: Tién hanh dién phan dung dich chira Cu(NO3), 1,2M va NaCl 0,8M bing dién cuc tro,
dén khi khéi lwong dung dich gidm 10,2 gam thi dirng dién phan. Cho 0,2 mol b6t Fe vao
dung dich sau dién phin, két thic phan rng, thiy thoat ra 0,672 lit khi NO (san phadm kht
duy nhat ciia N*™° & dktc) va con lai m gam rin khong tan. Gia tri ca m 1a:
A. 5,44 B. 6,04 C. 8,84 D. 7,56
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Dirc - Ldn 15

Cau 2: Pién phan dung dich chira 0,2 mol NaCl va x mol Cu(NO3), véi dién cwc tro, mang
ngan x6p sau mot thoi gian thu dwoc dung dich Y va khéi lwong dung dich gidm 21,5 gam.
Cho thanh sit vao dén khi cic phan ng x4y ra hoan toan thiy khdi lwong thanh st giam
2,6 gam va thoat ra khi NO duy nhat. Gia tri cua x la:

A.0,3 B.0,2 C.0,4 D. 0,5

- Trich dé thi thit THPTQG 2017 - S& GD va DT tinh Séc Trdng - Ldn 1

Cau 3: bién phan 150ml dung dich AgNO3; 1M v¢&i dién cuc tro trong t phat, cwong dé dong

dién khong ddi 2,68A (hiéu suit qua trinh dién phan 1a 100%) thu dwoc chat ran X, dung

dich Y va khi X. Cho 12,6 gam Fe vao Y, sau khi cac phan &ng két thic thu dwgc 14,5 gam
hdn hop kim loai va khi NO (san phdm khir duy nhat ciia N*°). Gia tri cta t1a
A. 60 B. 48 C.18 D. 30

- Trich @é thi thw THPTQG 2017 - THPT chuyén KHTN - DQHG Ha Ngi - Ldn 4

Cau 4: bién phan dung dich AgNO3 véi dién cuc tro mot thoi gian, thu dwoc dung dich X
chira 2 chat tan c6 cung nong dé mol, dong thoi thiy khoi lwgng dung dich giam 9,28 gam
so v&i ban dau. Cho tiép 2,8 gam bot Fe vao dung dich X, dun néng khudy déu thu dwoc NO
12 sdn ph4m khtr duy nhat, dung dich Y va chit rdn Z. Cic phan (rng x4y ra hoan toan. Khdi
lwong mudi tao thanh trong dung dich Y la:
A. 11,48 gam B. 15,08 gam C. 10,24 gam D. 13,64 gam
- Trich d@é thi thew THPTQG 2017 - THPT chuyén Lwong Thé Vinh - Pdng Nai - Ldn 1
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CAu 5: Hoa tan hoan toan 27,2 gam hdn hop ran X gdm Fe304, Fe203 va Cu trong dung dich
chtra 0,9 mol HCI (dung dw), thu dwoc dung dich Y ¢6 chira 13,0 gam FeCls. Tién hanh dién
phan dung dich Y bang dién cuc tro dén khi & catot bat dau cé khi thoat ra thi dirng dién
phén, thiy khoi lwong dung dich gidm 13,64 gam. Cho dung dich AgNO3 dw vao dung dich
sau dién phan, két thic phan &ng thdy khi NO thoat ra (san phadm khir duy nhéit ctia N*° &
dktc) déng thoi thu dwge m gam két tua. Gia tri cia m gan nhat véi gia tri nao sau day?
A.116,89 B. 118,64 C. 116,31 D.117,39
- Trich dé thi thit THPTQG 2017 - THPT Hodang Hoa Thdm - TP Hd Chi Minh - Ldn 1

Cau 6: Tién hanh dién phan dung dich chitra NaCl va 0,15 mol Cu(NO3), bang dién cuc tro,
mang ngan x06p véi cwong dé dong dién khéng déil = 5A trong thoi gian 6562 gidy thi
dirng dién phéan, thiy khoi lwong dung dich gidm 15,11gam. Dung dich sau dién phan hoa
tan t6i da m gam bot Fe, phan &ng tao ra khi NO (san phdm khir duy nhat cia N*> & dktc).
Gia tri m la.
A. 2,80 B. 4,20 C. 3,36 D. 5,04
- Trich dé thi thit THPTQG 2017 - THPT Chu Vin An - Qudng Tri - Ldn 1

Cau 7: Tién hanh dién phan dung dich chita hén hop gém 0,25 mol Cu(NO3), va 0,18 mol
NaCl bang dién cuc tro, mang ngdn x6p vdi cwong dd dong dién khong ddi dén khi dung
dich gidam 21,75 gam thi dirng dién phan. Cho m gam bét Fe vao dung dich sau dién phan,
sau khi két thic phan (rng, thay thoat ra khi NO (san pham khtt duy nhat cia N*>) va con lai
0,75m gam ran khong tan. Gia tri ciia m la:

A.19,3 B. 19,60 C. 18,88 D. 18,66
- Trich dé thi thit THPTQG 2017 - THPT Nghi Loc 4 - Nghé An - Ldn 1

Cau 8: bién phan dung dich chira 0,2 mol NaCl va x mol Cu(NO3), véi dién cwc tro, mang
ngan x6p sau mot thoi gian thu dwoc dung dich X, khoi lwong dung dich gidm 21,5 gam. Cho
thanh sat vao X dén khi cac phan (rng x4y ra hoan toan, thi thdy khdi lwong thanh st giam
2,6 gam dong thoi thoat ra khi NO duy nhit. Gia tri cda x la:
A.0,3 B.0,5 C.0,2 D. 0,4
- Trich d@é thi thew THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Cin Tho - Thdng 2 - Tudn
1
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Cau 9: bién phan 150ml dung dich AgNO3; 1M véi dién cuc tro trong t gior, cwong do dong
dién khong déi 2,68A (hiéu suit clia qua trinh dién phan 1a 100%), thu dwgc chit ran X,
dung dich Y va khi Z. Cho 12,6 gam b0t Fe vao dung dich Y, sau khi cadc phan t&ng xay ra
hoan toan, thu dugc 14,5 gam hon hop kim loai va khi NO thoét ra (san ph4dm khir duy nhéit
ctia N*°). Gid tri ctia t 1a:
A.0,8 B.1,2 C.1,0 D.0,3
- Trich d@é thi thir THPTQG 2017 - S& GD va PT tinh Qudng Binh- Ldn 1

Cau 10: Tién hanh dién phan dung dich hdn hgp gém NaCl 0,4M va Cu(NO3), 0,5M (dién
cuc tro, mang ngan x8p) v&i ceong dd dong dién khong do6il = 5A trong thoi gian 8492
gidy thi dirng dién phén, thiy & anot thoat ra 3,36 lit khi (dktc). Cho m gam bt Fe vao dung
dich sau dién phéin, két thidc phan rng, thiy khi NO thoat ra (san phidm khtr duy nhit cia
N*>) va 0,8m gam chat rin khong tan. Gid tri ciia m 1a

A. 25,2 B.29,4 C.19,6 D. 16,8
- Trich dé thi thit THPTQG 2017 - S& GD va DT tinh Vinh Phiic - Ldn 2 - Md dé 2

Cau 11: Pién phan dung dich chira AgNO3 v&i dién cuwc tro trong thoi gian t(s), cwong do
dong dién 2A thu dwoc dung dich X. Cho m gam bot Mg vao dung dich X, sau khi phan &ng
xay ra hoan toan thu dwoc 0,336 gam hén hop kim loai, dung dich Y chita 3,04 gam mudi va
0,112 lit (dktc) hoén hop khi Z gdbm NO va N, 0 c6 ti khéi so véi H, 12 19,2. Cho toan bo hon
hop kim loai trén tac dung véi dung dich HCI dw, thu dwoc 0,112 lit khi H, (dktc). Gia tri cua
tla:
A. 2895,10 B. 2316,00 C.2219,40 D. 2267,75
- Trich dé thi thit THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Cdn Tho - Thdng 2 - Tudn
4
Cau 12: Pién phan 400 ml dung dich hon hop gdbm Cu(NO3), 1,2a mol/1 va KCI 0,8a mol/l
(véi dién cuce tro, mang ngan x6p) dén khi anot thoat ra 0,1 mol khi thi dirng dién phén. Cho
0,25 mol bét Fe vao dung dich sau dién phan, thiy thoat ra khi NO (san phdm khtr duy nhit
ctia N*°) va 13,28 gam hdn hop kim loai. Gia st hiéu suat dién phan l1a 100%, cac khi sinh
ra khong tan trong dung dich. Gia tri cta a la:

A. 0,50 B. 0,40 C.0,35 D. 0,30
- Trich dé thi thit THPTQG 2017 - Céng dong Héa hoc Bookkgol - Ldn 2
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Cau 13: Pién phan 225 ml dung dich AgNO3; 1M véi dién cuc tro trong t gio, cwong do dong
dién khong d6i 4,02A (hiéu suit qua trinh dién phan 1a 100%), thu dwgc chit ran X, dung
dich Y va khi Z. Cho 18,9 gam Fe vao Y, sau khi cic phan &ng két thic, thu dwoc 21,75 gam
ran T va khi NO (san phdm khir duy nhat ctia N*°). Phat biéu nao sau day sai:

A. Chat ran T thu dwoc chira 2 kim loai

B.Do Y c6 HNO3 nén dung dich sau dién phan cé pH < 7

C. Trwdc khi cho st vao, nwéc & catot bi dién phan.

D. Qué trinh dién phan tién hanh trong 5600 giy.

- Trich dé thi thit THPTQG 2016 - Céng dong Héa hoc Bookkgol - Ldn 3

Cau 14: Tién hanh dién phan 100 gam dung dich chira 0,2 mol FeCl;, 0,1 mol CuCl, va 0,16
HCI (v&i dién cuc tro) dén khi c¢6 khi bat dAu thoat ra & ca hai dién cwc thi dirng dién phan.
Pem phin dung dich cho tac dung hét véi 150 gam dung dich AgNO3, két thic phan rng thu
dwoc 90,08 gam két tia va dung dich Y chi chira m6t mudi duy nhat c6 néng do a%. Gia tri
cla a gan nhat v&i gia tri nao sau day

A. 34,5 B. 33,5 C.30,5 D. 35,5
- Trich dé thi thir THPTQG 2015 - D¢ thi Offline Moon.vn - Ldn 1
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3. BAI TOAN KHUF OXIT KIM LOAI BANG CO, H,

CAu 1: HO6n hop X gdm FeO va Fe;0, c6 ti 1& mol twong (rng 12 1: 3. Cho mdt ludng khi CO di
qua dng st dwng m gam X nung néng, sau mot thoi gian thu dwoc 6,96 gam hon hop Y gom
Fe, FeO va Fe;0,4. Hoa tan hoan toan Y trong dung dich HNO; dw thu dwgc 2,24 lit hon hop
khi Z gobm NO va NO, (khéng c6 san pham khtr nao khac ctia N™) c6 ti khéi so véi khi
metan la 2,725. Gia tri cda m la:

A. 10,34 B. 6,82 C.7,68 D. 30,40
- Trich dé thi thit THPTQG 2017 - THPT chuyén DH Vinh - Nghé An - Ldn 2

Cau 2: Dan 0,5 mol hon hop khi gdm Hz va CO c6 ti khéi so véi Hz 1a 4,5 qua 6ng dung hon
hop gdm 0,4 mol Fe,05 va 0,2 mol CuO dét néng. Sau khi phan tng hoan toan cho chit ran
trong dng vao dung dich HNO3 lodng, dw thu dwoc V lit khi NO (san phdm khir duy nhat cta
N*> & dktc) . Gia tri ctia V 1a:
A. 20,907 B. 3,730 C. 34,720 D. 7,467
- Trich dé thi thit THPTQG 2017 - Péng Pdu - Vinh Phiic - Ldn 1

CAu 3: Hon hop X gom Al, Fe, 03, Fe;0,4 va CuO (trong do oxi chiém 25,39% khdi lwgng hon
hop). Cho m gam hén hop X tac dung véi 8,96 lit khi CO (dktc), sau mot thoi gian thu dugc
chat rdn Y va hén hop khi Z c¢6 ti khéi so véi hidro 1a 19. Cho chat rdn Y tac dung véi dung
dich HNO;3 lodng, dw thu dwoc dung dich T va 7,168 lit khi NO (san phdm khir duy nhit cia
N*> & dktc). C6 can dung dich T thu dwoc 3,456m gam mudi khan. Gié tri cia m gan nhét
v@i gia tri nao sau day

A. 40 B. 37 C. 38 D. 39

CAu 4: Hon hop X gom Al,05, MgO, Fe,05, ZnO. D& hoa tan 31,48 gam hdn hop X can dung
vira di 325 gam H,S0, 19,6%. Dung khi CO dw dun néng dé khir 31,48 gam hén hop X, thu
dwoc 27,16 gam chit ran Y. Chit ran Y tac dung véi dung dich HNO; lodng, dw thu duwoc
2,24 1it hén hop khi gdm NO va N, 0 (dktc) co ti khéi so v&iH, 1a 17,1. S8 mol HNO5 da
tham gia phan &ng gin nhit véi gia tri nao sau day:

A.1,4 B. 1,5 mol C. 1,6 mol D. 1,7 mol
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Cau 5: Hon hop X gdom Fe;0,, Fe,05 va CuO (trong d6 CuO chiém 50% s& mol hon hop).
Khir hoan toan m gam X bang lwgng dw khi CO. L4y phan ran cho vao dung dich HNO;
lodng, du, thu dwoc 3,36 lit khi NO (san pham khir duy nhat cia N™° & dktc) va dung dich
chira 37,5 gam mudi. Gia tri cia m gin nhat v&i gia tri nao sau day:
A.12 B. 16 C. 13 D. 15
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Dirc - Ldn 13

CAu 6: HO6n hop X gom Al, Fe;0, va CuO, trong d6 Oxi chiém 25% khéi lwgng hén hop. Cho
1,344 lit khi CO (dktc) di qua m gam X nung néng, sau mot thoi gian thu dwgc chit ran Y va
hén hop khi Z c6 ti khdi so v&i H, bing 18. Hoa tan hoan toan Y trong dung dich HNO,
lodng (dw), thu dwgc dung dich chira 3,08m gam mudi va 0,896 lit khi NO (san phdm kh
duy nhat ctia N*> & dktc) . Gia tri m gan véi gia tri nao nhat sau day?
A.9,5 B.9,0 C.8,0 D. 8,5
- Trich dé thi thtr THPTQG 2016 - THPT Nguyén Hué - Ha Noi - Lan 1

Cau 7: Hon hop X gdm Fe;0,4 va CuO. Cho 29,2 gam X phan rng v& CO nung néng, sau mot
thoi gian thu dwoc hon hop ran Y va hon hop khi Z. Cho Z tac dung véi dung dich Ba(OH),
duw thu dwoc 9,85 gam két tua. Hoa tan hét Y trong 150 gam dung dich HNO3; 63% dun ndng
thu dwoc dung dich T va 4,48 lit khi NO, (san pham khtr duy nhat cia N*> & dktc). Cho V
(lit) dung dich NaOH 1M vao dung dich T, sau khi phan tng hoan toan tao ra két tia véi
khoi lwgng 16n nhat. Phan tram khoi lwgng Fe; 04 trong X va gia tri V 1an lwot la:

A.79,45% va 0,525 lit B. 20,54% va 1,300 lit

C.79,45% va 1,300 lit D. 20,54% va 0,525 lit

- Trich d@é thi thew THPTQG 2017 - THPT chuyén PH Vinh - Nghé An - Ldn 1

Cau 8: Hon hop X gdbm Zn, CuO, Fe;0,4 va FeO. Khit m gam hon hop X bang khi CO dw, nung
néng. Sau khi két thic phan &ng, thdy c6 a mol khi CO phan &ng va thu dwgc 0,804m gam
chit rdn. Cho m gam hon hop X tac dung véi dung dich HNO; dw, thu dwoc dung dich Y
(chira 203,78 gam mudi); 5,6 lit hdn hop khi NO va N, 0 (dktc) c6 ti khéi so véi Hidro 1a
16,96. Cho dung dich Y tac dung v&i dung dich NaOH duw, cé 0,04a mol khi thoat ra. Gia tri
cia m gan nhat v&i gia tri nao sau day
A. 46,0 B. 46,5 C.52,0 D.52,5
- Trich d@é thi tht THPTQG 2016 - Céng dong Hoa hoc Bookkgol - Ldn 5
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CAu 9: Hoa tan m gam hdn hop X gdbm Fe, 05, Cu0, MgO, FeO, Fe;0, trong dung dich H,S0,
dic, néng, du thu dwoc 3,36 lit khi SO, (san phdm khtr duy nhat cia S*° & dktc). Mat khac,
nung m gam X véi chit khi CO dw, thu dwoc chit ran Y va hon hop khi Z. Cho Z vao dung
dich Ca(OH), dw, sau khi phan &ng xdy ra hoan toan, thu dwoc 35 gam két tia. Hoa tan Y
trong dung dich HNO; déc, néng, duv thu dwoc V lit khi NO, (sdn phdm khi duy nhit cta
N*> & dktc). Gia tri cda V 1a
A. 33,6 B. 11,2 C.44,8 D. 22,4
- Trich dé thi thir THPTQG 2017 - Sé GD va PT tinh Ha Tinh - Lan 1

Cau 10: Cho ludng khi CO di qua 8ng st chita 37,76 gam hon hop gdom Fe, 05 va Fe;0, nung
néng, thu dwoc hon hop ran X va hén hop khi Y. Hip thu toan bd khi Y vao dung dich
Ca(OH), dw thu dwoc 32 gam két tia. Hoa tan hoan toan ran X trong 240 gam dung dich
HNO; 35,7% thu dwoc dung dich Z chi chira cdc mudi c6 khéi lwong 98,8 gam va hon hop
cac khi, trong d6 oxi chiém 61,538% vé khéi lwong. Nong do phan tram ctia Fe(NO3)3 trong
dung dich Z gan nhat vé&i gia tri nao sau day
A.23,0% B. 18,0% C.15,0% D. 55,0%
- Trich dé thi thit THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Cdn Tho - Thdng 12
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4. BAI TOAN NHIET PHAN MUOI VA HIDROXIT KIM LOAI

Cau 1: Nhiét phan hoan toan hon hop X gdbm a mol KNOs va b mol Fe(NO3)2 trong binh chan
khong thu dwoc chit ran Y va hon hop khi Z. Cho toan bd Z vao nwéc thi thu dwoc dung dich
HNO3 va khong c6 khi thoat ra. Biéu thirc lién hé gitta a va b la:
A.a=2b B.a=3b C.b=2a D.b = 4a
- Trich dé thi thw THPTQG 2017 - THPT Phwong Son - Bdc Giang - Lan 1

Cau 2: Nung m gam hon hop X gdm FeCO; va Fe(NO3), trong binh chan khéng, thu dwoc
chit ran duy nhit 1a Fe, 05 va 0,54 mol hon hep khi gobm CO, va NO,. Mit khac, cho m gam
X phan &ng véi dung dich H,S0, lodng, dw, thu dwoc V lit (dktc) hon hop khi gobm CO, va
NO (san phdm khtr duy nhat ctia N*> & dktc). Biét cac phan (rng xay ra hoan toan. Gia tri ctia
Vla:

A. 8,96 B. 4,48 C. 6,72 D. 5,60
- Trich dé thi thit THPTQG 2017 - Trung tdm luyén thi Diéu Hién — Cdn Tho - Thdng 2 - Tudn

Cau 3: Nung hon hop X gdm a gam Mg va 1,125 mol Cu(NO3),, sau mot thi gian, thu dwoc
chit ran Y va 2,025 mol hén hop khi Z gom NO, va 0,. Cho Y phan tng vira dd vira da véi
dung dich chtta 5,85 mol HCI, thu dwoc dung dich chi chira m gam hén hgp mudi clorua va
0,225 mol hon hop khi T (gbm N, va H, c6 ti khéi so v&i H, 1a 11,4). Gia tri cia (a + m) gan
nhit véi gia tri nao sau day?
A. 365,55 B. 355,77 C. 323,55 D. 325,77
- Trich d@é thi thew THPTQG 2017 - Trung tdm luyén thi Diéu Hién — Cin Tho - Thdng 2 - Tudn
2
Cau 4: Nung m gam hén hop X gom FeCO; va Fe(NOs), trong binh chan khong, thu dwoc
chat ran duy nhit 1a Fe, 05 va 0,45 mol hén hop khi gobm NO, va CO,. Mit khac, cho m gam
hén hop X trén tac dung véi dung dich H,S0, loing, dw, thu dwoc V lit (dktc) hon hop khi
gom CO, va NO (san pham khtt duy nhat ctia N*°). Biét rang cac phan rng xay ra hoan toan.
Gia tri caa V la:
A. 3,36 B. 6,72 C.5,60 D. 4,48
- Trich d@é thi Thir nghiém ki thi THPTQG 2017 - Bé GD va BT
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5. BAI TOAN KIM LOAI TAC DUNG VO'I DUNG DICH MUOI, PHI KIM

CAu 1: Cho m gam Al vao 400ml dung dich hdn hgp gdm FeCl; 0,5M va CuCl, xM thu dwoc
dung dich X va 2,4m gam hon hgp Y gdm hai kim loai. Cho toan bd Y tac dung v&i dung dich
HNO; loang, duv thu dwoc 4,34 lit khi NO (san phdm khit duy nhat ctia N*° & dktc). Gia tri
cia m la:
A. 5,82840 B. 6,18750 C.6,82700 D. 6,40625
- Trich dé thi thit THPTQG 2017 - Trung tdm luyén thi Diéu Hién - Cdn Tho - Thdng 12

Cau 2: Pt chay 21,6 gam hon hop X gobm Mg va Fe bang hon hop khi Y gom Cl, va 0, thu
duoc 47,7 gam hon hop ran Z gom cac oxit va mudi clorua. Hoa tan hoan toan ran Z trong
dung dich chtra 0,8 mol HCl thu dwoc dung dich T c¢6 chira m gam FeClz. Dung dich T phan
trng vira du v&i 1,45 mol AgNO5 thu dwoc 206,3 gam két tda. Biét rang NO 12 sdn phdm khtr
duy nhét ctia N™°. Gi4 tri ctia m la:
A. 13,00 B. 6,50 C.9,75 D. 3,25
- Trich dé thi thtr THPTQG 2017 - Nhém Héa hoc Free — Ldn 3

CAu 3: Cho 1,152 gam hdén hop A gdm Fe va Mg tac dung v&i dung dich AgNO5 dw thu dwoc
m gam kim loai. Lwong kim loai nay tac dung véi dung dich HNO3 dac, dw thu dwoc 1,7024
lit mot khi (san phdm khit duy nhat cia N™° & dktc). Phan tram khdi lwong ciia Mg trong
hén hop Ala:
A. 63,542% B. 72,920% C.41,667% D. 62,500%
- Trich dé thi thit THPTQG 2017 - S& GD va BT tinh Ldm Pong - Ldn 2

Cau 4: Cho 2,22 gam hdén hop gom Al va Fe vao binh chita dung dich hon hop goém
Fe(NO3); va Cu(NO3),. Sau mdt thoi gian cho ti€p dung dich HNO; dw vao binh, thiy thoat
ra 1,12 lit khi NO (san pham khtr duy nhat cia N*> & dktc). Phan trim khéi lwong cda Al
trong hon hop la:
A. 24,32% B. 36,5% C. 48,65% D.12,2%
- Trich dé thi thit THPTQG 2017 - THPT chuyén Lwong Vdn Chdnh - Phit Yén - Ldn 1
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Cau 5: Cho hon hop X gobm Mg, Al va Zn tac dung véi 1 lit dung dich hon hop gom AgNO; a
mol/1 va Cu(NO3), 2a mol/], thu dwoc 53,7 gam chit ran Y. Cho Y tac dung v&i HNO; dic,
néng, du thu dwoc 1,2 mol khi NO, (san phdm khtr duy nhat cia N*°). Biét ring cac phan
rng xay ra hoan toan. Gia tri cia a la:
A. 0,15 B. 0,20 C.0,25 D. 0,30
- Trich dé thi thit THPTQG 2017 - Céng dong Héa hoc Bookkgol - Ldn 6

Cau 6: Cho m; gam hon hop Fe va Cu vao dung dich HNO; loang thu dwoc 2,016 lit khi NO
(sdn pham khtt duy nhét ctia N*> & dktc) va m, gam chat ran X. Pun néng m, gam chit rin
Y v6i khi Clo thu dwoc 2,35m, gam chit ran Y. Khdi lwong kim loai phan (rng véi axit 1a

A. 8,64 gam B. 7,56 gam C. 6,48 gam D. 5,04 gam
- Trich dé thi thtr THPTQG 2016 - THPT Hiép Hoa - Bdc Giang - Lin 1

Cau 7: Cho hon hop gdm 0,1 mol Zn va 0,2 mol Mg vao 400ml dung dich hon hop chira
Cu(NO3), 1M va AgNO; 1M. Sau khi cic phan rng xay ra hoan toan, thu dwoc chit ran X.
Hoa tan hoan toan X trong lwgng dw dung dich HNO3, thu dworc V lit khi NO (san phdm khi
duy nhat ciia N*> & dktc). Gia tri ctia V 1a
A. 5,60 B. 6,72 C.4,48 D. 2,24
- Trich d@é thi the THPTQG 2016 - THPT chuyén PH Vinh - Nghé An - Ldn 1

Cau 8: Cho 6,12 gam h6n hop gobm Mg va Al c6 ti 1&é mol 1a 1:1 vao 200 ml dung dich CuSO,
0,4M va Fe, (S0,)5 xM. Sau khi cic phan rng xay ra hoan toan, thu dwgc dung dich X va hon
hop ran Y gom hay kim loai. Hoa tan hoan toan Y trong dung dich HNO; loang, thu dwoc
dung dich chtra 42,72 gam mudi va 0,16 mol khi NO (san phadm khir duy nhat ctia N™>). Gia
tri cua x la:
A.0,6 B. 0,4 C.0,8 D. 0,3
- Trich d@é thi thr THPTQG 2017 - Dé thdy Tao Manh Dikc - Ldn 6

Cau 9: Hoa tan hoan toan 1,62 gam Al vao 280 ml dung dich HNO3 1M thu dwgc dung dich A
va khi NO (san phdm khir duy nhat ctia N*°). Mat khac, cho 7,35 gam hai kim loai kiém
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thudc 2 chu ky lién tiép vao 500 ml dung dich HCI a mol/], thu dwgc dung dich B va 2,8 lit
khi Hz (dktc). Khi tron dung dich A vao B thi thiy xuit hién 1,56 gam két ttia. Gia tri cua a la:

A. 0,15 B. 0,50 C.0,25 D. 0,30
- Trich dé thi thtt THPTQG 2016 - THPT Hiép Hoa - Bdc Giang - Lin 1

Cau 10: Cho m gam bt Fe vao binh kin chira dong thoi 0,06 mol 02 va 0,03mol Cly, roi dot
néng. Sau khi cac phan (rng xay ra hoan toan chi thu dwoc hon hop chit ran chira cic oxit
sit va mudi sat. Hoa tan hoan toan hén hop nay trong mot lwong dung dich HCl (1dy dw
25% so v&i lwgng can phan rng) thu dwoc dung dich X. Cho dung dich AgNO3 dw vao X, sau
khi két thic phan ¢ng thi thu dwoc 53,28 gam két tia. Biét rang sdn phdm khit duy nhéit cua
N*> 1a khi NO. Gi4 tri ctia m 1a:
A.6,72 B. 5,60 C.596 D. 6,44
- Trich dé thi thit THPTQG 2016 - THPT chuyén DH Vinh - Nghé An - Ldn 1

Cau 11: D6t chdy m gam hon hop X gdm Cu va Fe trong 2,912 lit (dktc) hdn hop khi gom Cl,

va 0, thu dugc (m + 6,11) gam hon hop Y gdbm cadc mudi va oxit (khong thiy khi thoat ra).

Hoa tan hoan toan Y trong HCl, dun néng thu dwoc dung dich Z chitra 2 mudi. Cho AgNO;

vao dung dich Z, thu dwgc 73,23 gam két tua. Mat khac, hoa tan hoan toan m gam X trén

trong dung dich HNO3; 31,5% thu dwoc dung dich T va 3,36 lit khi NO (san phdm khi duy

nhat cia N*° & dktc). Nong do phan tram Fe(NOs)5 trong dung dich T gan nhat véi gia tri

nao sau day

A. 7% B. 8% C.5% D. 9%

- Trich d@é thi thew THPTQG 2017 - Trung tdm luyén thi Diéu Hién — Cin Tho - Thdng 2 - Tudn

3
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D. PAP AN VA HUONG DAN GIAI CHI TIET BAI TAP TU LUYEN

1. BAI TOAN NHIET NHOM

11
D

Cau 2: Pap an B

(1) NaO Hgy
a0 Hq H, + i Cu}
0,06 1808 gam
Fe;0, = x™°! Alg, Al,04

é;}ol * ‘*)S { Cu0 = y™°! {Fe Cu } NO = 0,18™°!

0,4 m gam (2) HNO3 , {Fe3+ A3+ Cu2+}
w NHf NO3
106,16 gam

Xét phan 1:

) i . . i 1 BTE 2ny, |
Khi cho tac dung véi NaOH du thay thoatra 0,06™” H; —— ny, = = - 0,04™°

Ny — N 0,2—-10,04
= nA1203 — Al 2 Aldu' — 2 — 0,08m0]
BTKL
—m = myy, + Mal,04 + myp,, — My = 43,84 gam
Xét phan 2:
— mol

< nF6304 =X

bat ol = M= MEeg0, + Meyo = 43,84 = 232x + 80y = 43,84 (D
Neyo =Y
BTE Nge,0, T 304 — 3N0yo X+ 0,4.3—-0,18.2.3

= (0,125x + 0,015)™!

>Nyt =

8 8

my = 106,16 gam = mAl(N03)3 + mFe(N03)3 + mcu(N03)2 + mNH4NO3 = 106,16
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= 0,4(27 + 62.3) + 3x(56 + 62.3) + y(64 + 62.2) + 80(0,125x + 0,015) = 106,162  (2)
W,(2) {nFe304 =0,12m°!
—_—

he = 0,21l = Mg 0, = 0,12.232 =|27,84 gam
Cau 3: Pap an B

Cau 4: Pap an D

Cau 5: Pap anB

(1) NaOH
—— H, = 0,18™
— Mol
{?] 0 } Nung, Quy déi X ?i;);ymol ARt
€3Uy - (2) HNO 2+
odem (0= 4y )| 2220y SR+ NO,
97,68 gam f 0,16
NO3
Al = xmo!
Quy d6i hén hop Xthanh X {Fe = 3y™!
20,4\-véam 0= 4ym01
my = my + mp, + mg = 27x + 56.3y + 16.4y = 20,4 (1)
BTE
— 3ny + 3npe = 2Ng +3nyo +8nyyy = 3x+3y.3=4y.2+0,16.3 + 8z (2)
my = mAl(N03)3 + mFe(NO3)3 + mNH4NO3 = 213x + 2423y + 80z = 97,68 (3)
— mol
L@@ |*7 0,24 1 . BTE 2ny, 2.0,18 |
—— 4y =0,06"" .Xétphanl——— ny = 3 -3 - 0,12™m°
z = 0,0375™°!

= nyp, = 0,12™°'. Xét phan tng

8Al + 3F6304 E— 4A1203 + 9Fe
0,12mol 0,045 mol

0,045
= %mFe3O4pw = W 100% =

Cau 6: Pap an A
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Fe
0 HCl 2+ 3+ 3+
_,Y{Fenom}_> , o+ (T FET A
Al, 03

X {Fexoy = 11m01} m; gam
mggm Al = 6me! HNO3 Fe3+ AR
e
viie  (NHg NOj
mq gam
2o x w v [Fe,0, = 11m°! ) ) x )
Gia st hon hop X ban dau gom y ca Khi dun néng hon hop X, ta cé:
Al=6
BTNT Al RV . B ol
—— VN PY P > 3 = Nge o, = 2Nal,0, = 6
BTNT O ymeN (y=3
—Y. nFexoy = 3nA1203 + m. nFenOm = 11y =9+ 6m— {m —4
Khi cho hén hop Y tac dung véi dung dich HCl lodng, du thi
ny, = N, = 20V =4 =V =0,2m
Ta co: Ngi- = Ny = 6nFe203 + anZ = 74m01 = My = My3+ + Mgen+ + 35,5nc1— = 4021

Khi cho hén hop X tac dung véi HNO5 lodng, du thi

BTE 3n, — 10n
HNZ = 0,2m01 _)nNHI = —Al 8 Nz = 2m01
>mg = 80nNH4N03 + 242nFe(NO3)3 + 213nA](N03)3 = 6762 gam
m; 6762 Gan nhat
S 20 681 — Y 682
m, 4021

au 7: Pap an B

[®)

Cau 8: Pap an D

I

aull:PapanD

NaO Hdu’
—— H; + Fe
Al \-v-lm 1 Wmol
dw Chia 2 phan bing nhau 0,045m0 0,06
Al + Fe;03 —— 1AL, 0 -
e HNO 3=1,52™m!
~_fe o NO +Z{NO;
28,92 gam 017wl NHZ‘
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BTE _2 _ 0.03™
— Ny = SUHZ =0,

BTNT Fe Fe _ g o3mol
—_— = —=
nF8203 4

2

BTNT O mol
nA1203 = nF8203 = 0'03

=>my . =00327+00656+0,03102 =723 gam > my , , = 28,92 — 7,23 = 21,69

Al = 0,09™°!
My .. 21,69 . . ’
= — han! —53 = 3= Phan 2 gom Fe = 0,18™°!
thﬁn 2 ’ A1203 — 0,09m01
BTE NyNo, — 400 — 209, 1,52 - 4.0,17 — 2.3.0,09
nNHI _ 3 = trong Al203 — 0 — 0’03mol
BTNT N

_— nNog(Z) = nHNO3 — Ny — nNHI = 1,52 - 0,17 - 0,03 = 1'32m0]

My, 5 = Mg, + Mye; + Myyy

Gan nhit
= 27(0,09 + 0,09.2) + 56.0,18 + 1,32.62 + 0,03.18 = 99,75 — > [100 gam
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2. BAI TOAN PIEN PHAN

Cau 1: Pap an C

{CU(NO3)2 =3xmol} Bi¢n phan {Cu2+ Na+} Fe=02™ | NO + Rén { Cu}
NaCl = 2xmol H* NO_’)T 0,3mol m?;;n Cdu

Khi cho 0,2 mol Fe vao dung dich sau dién phan, ta cé: ny+ = 4nyo = 0,12™°!

Tai Catot (—) Tai Anot (+)

20— Cl, + 2e
Cu’*+ 2¢e —— Cu ymol  2yme

2Xmol Xmol
202" ——0, + 4e
ny+ mol  BTE

No, ==~ = 0,03m" —— 2n¢, = 2n¢, + 4ng, = 2x = 2y + 0,12 (D
Mg2 gizm = Mgy + Mgy, + Mg, = 64x + 71y + 0,03.32 = 10,2 (2)

24 +

(1),(2) {x = 0,1l _ Dune dich hin frne o O_C(,‘;mol 0§§m01

—_— y = 0,04ml ung dich sau phan &rng gom 0 BJFI NO;

,12mo 0,24 mol

ny+
Nhan xét: 2n¢ 2+ + TH < 2nge = Feduw

0,12.3
2ngy2+ +3nNo 0,02.2 + )
2 B 2

m = mge, + mg, = 0,135.56 + 0,02.64 = |8,84 gam

= Ne,, = =0,065™" = ng,, = 0,2—0,065 = 0,135™"
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Cau 2: Pap an C
Qua trinh dién phan:

Tai Catot (—) Tai Anot (+)

ZCI_l — Cl, + 2el
0,2mo mol 0,2mo
Cu’t + 2¢ —— Cu 01

mol mol mol
2 2 2 2H,0 —— 0, + 4Ht +  4e
(2a—0,2)mol

BTE <2a - 0,2)m°l

—>n02 = 4

Mg2 gz = Mey + Mgy, + My, = 64a+7,1+8(2a—0,2) =21,5=>a= 0,2mo!

Qua trinh oxi héa - khtr

Sw oxi hdoa Sw Khr

NO3 + 4H* + 3e —— NO+ 2H,0
Fe —— Fe?t + e 02mel — 0,15me!

mol
(2b+0,15) Cu?* + 2e ——Cu

pmol 2pmol
BTE 2b + 0,15\™"
ke = ( 2 )
2b+0,15 -
= mp, —mg, =56.—————64b=18=b=03

=>x=a+b=0_2+0,3=|05m

Cau 3: Pap an A

Tai Catot (—) ‘ Tai Anot (+)
Agt+ le —— Ag ‘ 2H,0 —— 4H* + 4e + 0,

4gmol 4qmol 4amol 4amol

Dung dich Y chtra:
ol BINT Ag A .
I’INO§ = 0,15 >1’1Ag+ = nAgN 03 — nAg = (0’15 — 4a) va nH+ — 4a
ny+ BTE 3nyg + 1

Tacd: nyg = Z = am! —Npe,, = y = 0,075 —-0,5a

Ma mp,, +my, = 14,5 & 56(0,15 + 0,5a) + 108(0,15 — 4a) = 14,5

= a = 0,025 = n, = 0,1™! = [t = 60 phit
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Cau 4: Pap an A

DA ha HNO — mol F :O,OSmOI F NO
AgNO; — gt N3 T T 174y {e( )2 4 No
AgNO; = a™ ~ (Fe(NOs3)3
bién phan dung dich:
1
2AgNO3 + HO0 —— 2Ag + 2HNO3; + =0,
amol amol amol 0225m01
M4d,,, = Mag + Mo, = 108a + 0,25a.32 = 9,28
= nAg = nHN03 = 0,08m01 = nAgNO 3 = 0,08m0!
BTNT Fe
——>NFe(N03), T NFe(NO3); = NFe
BTNT N 1

— 3Ne(N03), T 2DFe(N0O3); = NHNO; T NagNo ; — N0 = NHNO 5 T NagNo 3 — 2

= [My, 5 = 11,48 gam|

(:){ NFe(N03), T NFe(NO3); = 0,05 o NFe(NO3), = 0,04™°!
3NFe(N05), T 2NFe(N04), = 0,14 Nfe N0y, = 0.01™!

Cau 5: Pap an A
FeC13 FeCIZ

0,9m°l Hcl 0,08mol (x+2y)m°1 bién phan FeClz AgNO 34, Ag
Fes04 Fep03 CU—————=1 "y  cuql, {HCldu'} {AgCI}
27,2 gam ymol m gam
B Fez 03
Qui hon hop ban dau vé {FeO Cu
xmol ymol

Nhan xét: X + HCly, va khéng c6 két tia sau d6 = Cu phan rng hét.

2FeCl; + Cu — 2FeC(l, + Cu(l,
> Npe,0, = (0,04 +y)™! = 27,2 = 160(0,04 + y) + 72x + 64y (1)
Khi dién phan, thi tw c6 thé xay ra la:

Tai Catot (—) Tai Anot (+)

Fe3t + 1le —— Fe?*
Cu?t +2e——Cu
2C1- ——Cl% + 2e
2HT + 2e —— H, (%)

Fe2* + 2e —— Fe
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Vi ngirng dién phan khi catot c6 khi = Dirng trieéc qua trinh (x).
BTE 1
— N, =3 (0,08 +2y) = 0,04 +y

= Mgizy = Mg, + Mgy, = 64y +71(0,04 +y) = 13,64 gam (2)

1, {x = 0,04™!
—_—

y = 0,0gmel  MHClar = 0,1m, ngecy, = 0,16 + 0,04 + 0,08 = 0,28™!

3Fe’* + 4HT + NO3 ——— 3Fe3* + NO + 2H,0
0’075m01 0,1m°l

Fe’* + Agt——Fe3t+ Ag Agt+ CI- — AgCl
0,205 mol 0,205 mol 0,66mol 0,66mol

Gan nhit

= M = My + Mygq = 116,85 gam ——— 116,89 gam

Cau 6: Pap an B

= +
{ NaCl } Bpmn {t=l6556AZS} n Na _ Femax =m gam NO
Cu(NO5), = 0,15 o™ NOg
I' t 1 s ’ \ PN A =X
Ne = oe = 96500 — 0,34™°". Cac qua trinh dién phan dién ra nhu sau:
Catot Anot
Cu’* + 2e —— Cu?* 2CI- —— Cl, + 2e
0,15m01 0,3m01 0,15m°1 2xmol «mol 2xmol
2H,0+ 2¢ —— 20H" + H, 2H,0 —— 4H* + 0, + 4e
0,04 mol 0,04 mol 0,02mol 4,ymol ymol 4_ym01
Xét dung dich sau dién phan, ta c6:
BTE ol
N 2nC12 + 4n02 = Neyoo dsi { 2a+4y =0,34 o { x=0,1
71nC12 + 321’102 = Myq giam —Mcy — My, 71x + 32y = 547 y= 0'06m01

NHL, o = 0,24 — 0,04 = 0,2™°!, Vi tac dung t8i da véi nén san pham cudi cuing 1a Fe?*. Ta
c6 ban phan &ng:

3Fe + 8H' + 2NO3; —— 3Fe?* + 2NO + 4H,0
0'075mol 0,2m01

= mp,,, = 0,075.56 =
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Cau 7: Pap an C
Néu NaCl bi dién phén hét thi & anot n¢;, = 0,09™!, nén & catot n¢, = 0,09™', do vy khéi

lwong gidm m¢, + mg, = 0,09(64 + 71) = 12,15, do vay NaCl bi dién phan hét,

Néu Cu(NO3), bi dién phan hét & catot thi ng, = 0,25™°' con & anot sé tao ra:
2n¢c, — 2nq 0,25.2 — 0,09.2
_ 1 _ u 2 _ ) ) _ 1
ne, = 0,09 = ng, = Z = Z = 0,08™°
Do vay khdi lwong gidm lic nay la m = m¢, + mg,, + mg, = 0,25.64 + 0,09.71 + 0,08.32 =

24,95 nén Cu(NO3), chwa bi dién phan hét

chu - ZnClz _ 2X — 0,18
4 B 4

= _ _ mol —
batx = ng, (NO3)2p; dign phan & catot = nc, = 0,09 = No, =

Khi d6, khoi lwong dung dich giam la:

2X ,18
mg, + mg, + mg, = 64x + 0,09.71 + — 32 =21,75

= x = 0,21 = ny+ = 4ny, = 0,24™!

Cu3t = 0,04me!
Do vay trong dung dich con lai chtta{ H* = 0,24™°! . Do khi cho Fe vao dung dich sau dién
NO3 Na*t

phan thi con dw 0,75m gam kim loai khong tan né Cu?* va H* phan rng hét.

2ncu2+ + %I‘IH+
2

Do vay lvong kim loai giam la: 0,25m = Mg, — My = 4,72 = m =|18,88 gam

= 0,13™!

= nFepu =

Do khi cho Fe vao X tao khi NO nén trong X phai c6 H do vay Cl~ phai bi dién phan hét
Goi s6 mol Cu?* bi dién phan la y™!
O catot xay ra qua trinh khir Cu?* do vay & catot thu dwoc y™°' Cu.

(' anot xay ra qua trinh oxi héa Cl~ va tao ra 0,1™°' Cl, va oxi héa nuwéc tao ra 0,
2y — 0,2
4
Vay khéi lwong dung dich gidm 1a téng khéi lwgng Cu, 0, va Cl, thoat ra

= no, = = 0,5y — 0,05

= 64y +32(0,5—0,05) + 0,1.71 = 21,5 = y = 0,2™ = ny+ = 4ny, = 0,2™!
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Goi s6 mol ctia Cu?™ dw 1a a™°!, ta c6:

31
Z.EHH+.56— (64‘— 56)3 =26=>a= 0’2m01 =>|X =aty= 0,4

Cau 9: Pap an C

Cau 10: Pap an A
_ Lt 5.8492
€7 96500 96500

n = 0,44™!. Tai anot c6 khi Cl, (x™') va 0, (y™') thoatra

=>x+y=0,15 x = 0.08mo!

BTE Aad { ' mol

—— 2x + 4y = 0,44 y = 0,07

Xét dung dich trude dién phén, ta c6: ny,q = 2ng), = 0,16™! = n¢, (yo,), = 0,2™
Khi do tai catot c6 khi H, thoat ra véi ngy- = 2ny, = n, — 2nc, nos), = 0,04™

Dung dich sau dién phan gobm HNO; (0,24™°!) va NaNO; (0,16™°")

NNo = T+ = O;O6m01 —)nFepu' - EnNO = 0'09m01

Mam — 0,09.56 = 0,8m = [m = 25,2 gam|

Cau 11: Pap an B

Cau 12: Pap an A
Ta ¢6: ngy (voy), = 0,48a™!, ngq = 0,32a™

Do khi cho 0,25 mol Fe vao dung dich thdy thoat ra khi NO do vay tai anot ClI~ da bi dién
phan hét va xay ra qua trinh dién phan nwéc tao 0.

= ng, = 0,16a™", ny, = (0,1 —0,16a)™ = ny+ = (0,4 — 0,64a)™!

N2+ = Neynos), — (Ncl, + 20g,) = 0,48a — (0,16a + 2(0,1 — 0,16a)) = (0,64a — 0,2)™°

0,4 — 0,64a

5 .3=1(0,3 - 0,42)™!

3
Npe = 0,25 — g2+ — gny+ = 0,25 — (0,642 = 0,2) -
Ho6n hop kim loai gdm Fe va Cu
= my2 = mp, + Mg, = 64(0,64a—0,2) +56(0,3 — 0,4a) = 13,28 =

Cau 13: Pap anD
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X:Ag Z:0,
. . [t=tgio
bién phan |,
0,225mol H* NO3 Fe
21,75 gam
Tai Catot (—): Ag™ + e — Ag
Qua trinh dién phan xmel
Tai Anot (+): H,0—— ZHJr +0,50; + 2e
Xmo
. BINT Ag ol
BTE | _ AgT ———— ny,+ = (0,225 —x)
———Nyg, = Nyt = x™ = Dungdich'Y BTPT
H* NO3 ——— nyo; = 0,225™

xmol
1. Truwdng hop 1: Ran chi gobm Ag
= my, = (0,225 —x).108 = 21,75 = x = 0,0236™°!
It 4,02t
>N =X= F = 0,236 = mﬁt 56678$
2. Trwong hop 2: Rdn gom Fe va Ag. Ta xét ban phén trng

NO; +4HF+ 3e —— NO+H,0
0,225mol xmol 0,75xmol

BTNT N Nnyoz —Nno 0,225 —0,25x
7 DpeNo3), = =

BTKL Kim loai

mAgEr + Mg, = Mgy, + mFege(Nom
0,225 — 0,25x I
= 18,9 + 108(0,225 — x) = 21,56 + 56. > =x =0,15"°
It 4,02t
ne=x=g 015—96500:>t—36007s:>
Cau 14: Pap an D
— mol
CUCIZ = 0,1m01 —{ Ht ¢+ AgNO3 — {AgCI} + Fe(N03)3
HCl = 0,16mol Cl— 150 gam 9Mm

Tham khao thay Pham Céng Tudn Tu
Phan tich:
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Dién phan dén khi c6 khi bat dau that ra & ca hai dién cuc thi ngirng = Dién phan dén khi
HCI dién phan thi ngirng vi khi HCI bat dau dién phan sé sinh ra khi & ca 2 dién cwc. Khi do,
theo thir ty dién phan, ta co:

( Fe3* + 1le —— Fe?*
C tot: O,2m°1 0'2mol O,ZmOI
WOV ezt + 26 — Cu Fe?t = 0,2m°!
3 0,qmel g,2mel 01! = Dung dich sau dién phan gdm { H* = 0,16™°!
Cl~ = 0,56™°!
Anot: 2CI” —— Cl, + Z2e
\ 0,4mol 0,2mol  0,4mol
Fe2+ =0 2m01
+ ' mol 2 AgCl
H™ = 0,16 +d AgN03 — Fe(NO3)2 + Ag + NXOy + Hzo
Cl~ = 0'56m°l 150 gam 0,2mol 9Mm
BTNT Cl ol 90,08 — 0,56.143,5 I
——> g = Ng- = 0,56 = ny, = = 0,09™°

108

BTNT Ag
————— Nagno ;, = Nagal + Nag = 0,56 + 0,09 = 0,65™"

BTNT N
— NNy o, = Nagho 5 — 3Nrenoq); = 0,65 = 0,2.3 = 0,05™o!

BTNT H ny+ 0,16 ]
—ny,, =—— = = 0,08™°

2 2

BTNT O
—— Mg, o, = 3Nagno 3 ~ IMreno3); ~ M0 = 0,653 — 0,2.9 — 0,08 = 0,07™

= my o, = My +mg = 0,05.14 + 0,07.16 = 1,82 gam
= M2 gay py = Mg2 e pp T My2 pgn0; — Mcl, — M, 0, — Magcl Ag

=100+ 150 -10,2.71 - 0,1.64 — 1,82 — 90,08 = 137,5 gam

0,2.242 Gan nhit
= CYre(Nos); = 375 100% = 35,2% . [355%
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3. BAI TOAN KHUY OXIT KIM LOAI BANG CO, H,

Cau 1: Pap an C

X { FeQ = x™o! } co v Quy déi Y{Fe} HNO3 { NO = 0,015m°1}
& |Fe;0, = 3x™0 ’ 0 NO, = 0,085™°!

m gam

Quy déi hon hop Y thanh Fe va 0. Khi cho Y tac dung véi dung dich HNO; du thi:

g TEe Mo =My o {56nFe +16ny = 6,96  (np = 0,1m!
— 3npe — 20y = 3nyg + Ny, 3ng. — 2ng = 0,13 ng = 0,085™°!
BTNT Fe ol Npeo = 0'01m01
—— Do + 3Npe,0, = Npe > X +3.3x =0, x=0,01"" = New.o, = 0,09™!
e304 & M

= My = Mgeo + I‘I‘ll::e3o4 = 72nFeO + 232npe304 = 7,68 gam

Cau 2: Pap an D

Fe
Fe,05 = 0,4“‘01} H, HNO3
+ — {Cu; — NO
{ Cu0 = 0,2m°! {CO} 0 i

H, H,0 . . (Fe
Nhan xét: {O } + . 50 T {CO } Quy doi hon hop sau phan rng vé {Cu
2 ,5mo 2

0,5mol O

BTNT O
———— 1

= 3Npe,0, + Ncyo — Nini = 3.0,3+ 0,2 — 0,5 = 0,9™

ran sau pw

BTNT Fe BTNT Cu

> Npe = 2nFezO3 = 0,8 — D¢y = Ncwo = 0,2m°!
BTE 3npe +2ngy =200, oo 3.08+2.02-209 (1™ :
—— nyg = 3 = 3 = (5) = |V =17,467 lit

332 | Tran Nguyén Trong Nhén - 11A2 - THPT chuyén Lé Quy Pén - Pa Ning
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Cau 3: Pap an C

7 COq, = 0,15™°!
CO, = 0,25™°!

cO ——
* Al AI(NO3);

HNO
Cuo y ge ’ T {Fe(NOy); {+ NO +H,0
(;1 3,456m gam | Cu(NO3), 0,32
BTNT O 0,2539m
—_— nO(Y) nO(X) nCOZ 16 - Y 5
0,2539m 0,2539m
= No; oy, + 3nyg = 5 + 3.0,32 - 2.0,25 = 8 + 0,46

0,2539m
mr = Mgy, + mNOa—m = 3,4‘56m = (m — 0,2539m) + 62 (T + 0,4‘6)

mgj,

MmNo 3

SHIFT SOLVE Gan nhit

m = 38,4276 gam —>

Cau 4: Pap an C

H,504=0,65m0! 3+ 2+ 3+ 2+
2504 {Al Mg ge Zn }+H20
S0%
Al,0;
MgO ; {NO = 0,07™ }
o — 1
sagam 0203 co Al Mg Fe zn Hvo, [N20=003™
Zn0 Y { }_>
27,1;gam 0 {A13+ Mg2+ Fe2* Zn2+}
NH NO3

Hon hop X tac dung vira da véi 0,65 mol H,S0,
1
= Ngy, = EnH+ = Ny,s0, = 0,65mo!
31,48 X tac dung v&i CO thu dwgc 27,16 gam hon hop ran Y. Xét phan ¢ng:
31,48 — 27,16
18

BTE cho toan qua trinh Zl’lco - 31’1N0 - 81’1N 0
Nyp+ = = =0,01125™°!
NHj 8

= ngo =No,, = = 0,27™" = ng,, =ng,, — No,, = 0,65 0,27 = 0,38

= Doy = 2Noy, + 4Nyo + 10ny,0 + 100,y = 2.0,38 + 4.0,07 + 10.0,03 + 10.0,01125

_ 1’4525m01 Gan nhit
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Cau 5: Pap an C

Fe304 = amOI 0 Fe3+ Cu2+
| COt Fe = x™Mol) HNO; w. | xmol ymol
Fe,03 = b™° E— mol (——— NO + Muoi
C y 0,15mol

~—— BTDT
Cuo = (a + b)mol 37,5gam | NO3 — (3x + Zy)m"l

Khi cho hén hop ran tac dung véi HNO; lodng, du, ta co:

BTE
— 3, + 2n¢y = 300 o { 3x + 2y = 0,15.3 - {x = 0,12m!
Mg = Mpe3+ + Mey2+ + myo; 56x + 64 + 62(3x + Zy) = 37,5 y = 0'045mol

Xét hon hop ban dau cé:

BTNT Fe
— 3Npe,0, + 2NFe,04, = Npe - {Sa +2b=0,12 {a = (,03me!
BTNT Cu a+b=0,045 b = 0’015m01

—N¢yo = Ny

Gan nhit
= M = Mge,0, + Mpe,0, + Meyo = 12,96 gam —— |13 gam

Cau 6: Pap an A

Cco
2{¢o,)
Al
2(4 Fe304 + 99 E— Al
mgam \ Cu 0,06mol yJ Fe( HNOs o + {Al3+ Fe3t Cu2+}
Cu oo NO3
0'04mol
0] 3,08m gam
BTNT C Myz=36 n = 0'03m01
———— np + Neo, = N¢p = 0,06mol 7 co L DNy = 0’03mol
nCOz = 0,03 pu
0,25m mol
= nO(Y) = no(x) — ncopu = ( 16 - 0,03)
BTE 0,25m 0,25m mol
_— nNogmuéi = 3nN0 + Zno = 0,12 + 16 — U, = ( 16 + 0'09)

Gan nhit

m
+ 0,09) =3,08m > m = 9,477 ———

)

Mpyg = Mg, + Myoy = 0,75m + 62 (
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Cau 7: Pap an C

Ba(OH)zdu,
CO, ———% , BaCOs4
‘—i—’ 0‘05mol
NO,
mol
F6304 co, tf 0.2
— 1
Paemlao) | [re= ) o |0,
u=y €
— mol Cu2+ V™ NaOH
0=z T ————
NO3

Khi cho X tac dung véi CO thi:
No(oxit) = Nco, = 0,05™ = my = my — 16ng,,, , = 28,4 gam
Quy d&i hon hop ran Y thanh Fe (3x mol), Cu (y mol) va O (z mol)
Khi cho Y tac dung véi HNO; i 3nge + 2n¢, = nyo, +2ng = 9x+ 2y — 2z = 0,2
Ta c6 hé phwong trinh:

9x + 2y — 2z = 0,2 x = 0,1m°!

m
232x + 80y = 29,2 & {y = 0,075™! = %mg,,0, = —2-*.100% = [79,45%
4x+y=12z+0,05 7 = 0,425m01 my

— _ mol
—’nNog(T) = Nyno, — Nno, = 1,3

BTNT (o)
— = — 1
nHZO = Np + 3nHNO3 — ZHNOZ — 3nNO3T(T) = 0,625m0

BTNT (y) _ _ mol
—)nH+ - nHN03 - anZO - 0,25

Dung dich chira c4c cation Fe3* (0,3m°!), Cu?* (0,075™!) va H' (0,25™!)

Khi cho T tac dung véi NaOH thi dé khéi lwong két tha dat cuc dai thi

Nop- = 3Npe3+ + 2Ng 2+ + g+ = 1,3 = Vo = 1,3 lit|

Nhan xét: Ta c6 thé tinh nhanh s mol ctia H* trong dung dich T bang cdng thitc sau:

Ny+ = Nynog — 2(MNo, +Noyy)
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Cau 8: PapanD

Zn
+ (39 —_— KL {Cu}

amol O,SOEndgam Fe
Zn
Cu0 {NO = 0,18™°! }
& ) Fe30y ’ NO, = 0,07™°!

Fe0 +HNO; — o
{Ion kim loal} NaoH NH
NH} NO3 —
0.04amol

203,78 gam
Nyut = Nng, = 0,04a™! = nyo; = 8nyys + 3nyo + Nyo, + 200 = 2,32a+ 1,1
My i = Mion kim loai + Myt + Myoz = 0,804m + 0,72a + 62(2,32a + 1,1) = 203,78 (1)

neo =g * = 16a = m — 0,804m (2)

1,2 Gan nhat

— m = 52,655 gam ————

Cau 9: Pap an D

H,S04
——— S0, = 0,15™!
Ca(OH)z g,
X{Fezo3 FeO Fe304} Z:CO, —— 2, CaCO4 = 0,35
e
MgO CuO COgy
Fe) uno
3 .
Y{Mgi ——— NO, = V'
Cu

BTNT C ol
—N¢p = Nco, = Ncacoz = 0,35

Nyo, = 2Ng0, + 2N¢p = 1™l = [V = 22 4 lit

BTE toan qua trinh

Cau 10: Pap an B

Ca(OH)z 4, |
Y{Coz ———*> CaC0; = 0,32™
(00
Fe,04) €O d“
Fe304 Quy d6i (F Fe(NO3) N
uy doi e 373 7
37,76 gam 5 {0 + 240 gam @9% Z{Fe(NO3)2} +H0+ %
1,36m0 W %m=61,538%
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Khi nung néng 37,76 gam hén hop Fe, 05 va Fe;0, véi CO, ta cé:

BTNT C
, — — mol — —
nCOz = Ncaco 3 = 0;32 > my = mFe203,Fe3O4 - 16nc02 = 32,64 gam

Khi cho Y tac dung véi 1,36 mol HNOj; thi:

————ny,0 = > — O,68m01
LN _ _ _ Mg (1=%0)
Mypi = My + Myno, — Mz — My, = 7,28 = ONirong i — 14 =02
MEe (NO3), T Mre(N03); = Mz = 98,8
Xét dung dich Z, ta c6:y BTNT N B
— 2NFe(N03), T 3MFe(N0)s = MHNO; ~ MNygng 1

{180npe(N03)2 + 242nge (Noy), = 98,8 o {npe(N03)2 = 0,28m°!

2Npe(Noy), T 3Npe(no); = 1,16 Nfe(NOy); = 0,2
BTKL
———> my = my + Myno, — Myy; = 265,36 gam

0,2.242 Gan nh it

= C%Fe(N03)3 = m 100% = 18,24% —
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4. BAI TOAN NHIET PHAN MUOI VA HIDROXIT KIM LOAI

Cau 1: Pap an C

t0 0
ZKN03 — ZKNOZ + 02 4‘Fe(N03)2 — 2Fe203 + 8N02 + 02

amol O,5am°1 pmol 2pmol 0'25bm01
Cho hén hop Z vao H,0 thi:

4NO, + H,0+ 0, —— 4HNO;
2pmol 0,5bmol

D& khong c6 khi tho4tra thi ¥ ng, = 0,5 & 0,5a + 0,25b = 0,5b &

Cau 2: Pap an C

N
|—=5 FeCO, + 0,54™! {ggz}
{ FeCO; = a™! 2
X
m gam

Em— H,SO
Fe(NO3), :me'} —t, (02

NO
V it
bat
FeCO5; = a™!
{Fe(NO 3) — pmol = Npeco ; T 2Npe(N05), = 0,54 = a+ 2b = 0,54 )
3)2 =

Ta c6 cac phan &ng sau:

FeCO3 —— FeO + CO,

1
2Fe(N03)2 _ Fe203 + 4N02 + EOZ

1
2Fe0 + 502 _ Fe203

Vi sau phan rng, chi thu dwoc chit rin duy nhat 1a
Fe;03 = Npeco, = Npe(N03), (2)

1),(2)

———a=b=0,18m!

Khi cho X tac dung véi dung dich H,S0O4 loang, du, ta cé:
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BTNT C

———— N, = Nfeco, = 0,18
BTE Nec o, + NFe(N0y), 2 V=(018+0,12).224 =
—Ng = 3 =0,12
Cau 3: Pap an C
NO,
2 {0}
2,025mol
N, = 0,18m°!
% Mg Nung {H =0 045m01}
a gam 1,125mol Y ' - -
Cu“™ Mg
{ NHf CI~ } +Hz0
m gam

BTNT O
———— g, oy = 6Ncuoy), — 2(Nno, +1o,) = 1,125.6 — 2.2,025 = 2,7™!

BTNT O

nHZO = nOtrong Y = 2’7m0]
BTNT H Nycy — 2n —2n
A g = HCl 220 Hy _ 0,09™!
BTNT Cl
————— ng- = nyg = 585"
Nej—- — Ny + — 20 2+ — 2N, 2+
ﬂ)nMg“— _ Cl NH £ . Cu Mgt _ 1,755mol
a= mMg + mcu(N03)2 = 42,12 gam
m = mg,2+ + My2+ + Myyy + me- = 323,415 gam
nhat
= a+m = 365, 535—> 365,55 gam
Cau 4: Pap an C
NO
[—) Fe203 + {COZ}
FeCO; = a™! )| (€Oz)
& _ 1.mol | 0'45mol
m gam Fe(N03)2 =b l H,S04 V]it{COZ :N%15mol}
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. [ FeCO; = am! _ < 5 - .
at ;- Khinung hon hop X thu dwoc 0,45 mol hon hgp khi gom NO, va
Fe(N03)2 = pme
CO,. Ta co:
BTNT C+N
——Nco, + NNo, = Nreco; T 2NFe(N03), = @+ 2b = 0,45 (D

Ta xét cac phan &ng nhiét phan sau:

0 0

t t
FeCO3 —— FECI) + C02 4Fe(N03)2 _— 2Fe203 + 8N02 + 02
gmol amo pmol bmol
4
tO
4-FeIO + 02 E— ZFEZ 03
amo pmol
r

(€D)
T phan tng,tacba=b——a=b = 0,15mol
BTNT Fe

_ — mol
Ta co: —> N2+ = Npeco, + Nre(N0y)2 = 0,3

NNoz = 2NRe(NOy), = 0,3m°!
Khi cho hén hop X tac dung véi H,SO, thu duwgc 0,15 mol CO, va NO. Ta xét ban phan ¢ng:

3Fe?t + 4HT + NO3; —— 3Fe3* + NO + 2H,0
0,3mol 0,3mol 0,1mol

= nyo = 0,1™! = nyg4co, = 0,15+ 0,1 = 0,25™ = V = 5,60 lit
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Cau 1: Pap an B

— ( mol Fe2t AR HNO
Al + { FeCl; = 0,2 } — x{ymol } + Y {Al} —> NO
Cl~ o 37

-
m gam

Fe

_ mol
CuCl, = 0,4x m gam 0,19375mol

BTKL
——> My + Mg, + Meyg, — 2 = My + my

= m+ 162,5.0,2 + 135.0,4x = 2,4m + [m + 56y + 35,5(0,6m + 0,8x)]

= 2,4m — 25,6x + 56y = 11,2 (D
BTDT (X) m
—— 30,3+ + 2Nge2+ = Ng- = S.E + 2y =0,+0,8x (2)

BTE toan qué trinh

m
3y = 3nyo + Nge2+ = 3.0 = 3.0,19375 + (3)

(1,(2).3
—()> m = 6,1875 gam

Cau 2: Pap an B

Mg {Clz} {FeO Fe, 03} HCI=08m  ([a2+ Eed+) AgNO 3=1,45M°
X Y — 7 _ l NO
{Fe} + 0, FeCl, FeCl; { Ht CI- } 206 3 gam + 0,03mol
21,6 gam V lit 47,7 gam '
x , . A
Xét hon hop két tua gom {AggCl khi cho T tac dung véi 1,45 mol AgNOs, ta cé:
Mpgep + My =My Npg + Npger = 1,45 Ny, = 0,05m°!
BINT Ag _ < 1108n,, + 143,50y, = 2063 — 1,4mol
——>Npg T Npgal = Npgno 4 Ag 2 HAgCl ’ Npgel = 1,

Xét hon hop khi Y, ta cé:
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BTKL

—— mgy, + Mg, = Mz — my 71ng, + 32np, = 26,1 Ng, = 0,3l
BTNT I A 2nq, = 0,6 n = 0.15mol
— 21N, = Nypgal — Ny 2 0 — %
Xét dung dich T ta co: Ny+ = Nyg — 4ng, = 0,2ml
Nny+
Khi cho T tac dung véi dung dich AgNO5 du thi: nyy = —& = 0,05™°!
Xét hon hop X, ta co:
{ mMg + Mge = My
BTE
— 2ny + 3ng, = 4ng, + 2ng), + 3nyg + Ny,
24nyg + 56np, = 21,6 nyg = 0,34™!
=
{ 2nyg + 3nge = 1,4 Npe = 0,24mol
. _ _ I
Ta co Npezs = 3nyg + npg = 0,2M°
O Mpss = Npe — Ng2s = 0,14™ = =6,5
Feld = UFe Fet = Y Mgecl; = 0,0 gam
x) )
Cau 3: Pap an C
Fe Fe3+ HN O3 45
A {M }+AgNO3du —>{ 2+}+Ag—'> NO,
7 Mg 0,076mol
1,152 gam )

BTE
30, + 2Nyg = Npg = Nyo, = 0,076™ PN {nFe = 0,012m°!
Mpe + Myg = 56n5, + 240y, = 1,152 nyg = 0,02™

0,02.24

(—4 %mMg = m 100% = 41,667%

Cau 4: Pap an A
27ny + 5605, = 2,22 n, = 0,02
{ gl

BTE
— 3nA1 + 3nFe = 3nNO Npe = 0'03m01

= [%my = 24,32%)]

Cau 5: Pap an B

Ag, Cu

A NO — mol ’ HNO

Mg Al Zn+{ N = mol}—> Y — NO, = 1,2
——— (Cu(NO3); = 2a 53,7gam |Ag, Cu, KL

Truwong hop 1: Yla Ag, Cu
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BTE = {

{ Mgy + mAg = 53,7
— 2ncu + nAg = nNOz

64n¢, + 108n,, = 53,7 {nCu = 0,5™°!
(=

chu + nAg = 1’2 nAg — O,ZmOI =

Truwong hop 2: Y la Ag, Cu va KL

5a + ne, =12
Mey + Myg + My, = 53,7 {236a +my = 53,7
BTE i Ko
_— 2ncu + nAg + neKL = rlNo2 €KL 27 < My < €KL 65
- - 2

53,7 < 236a + 9n <
- { oKL, {a < 0,246 Wl

53,7 = 236a + 32,5n a=0,2

€KL
Cau 6: Pap an B
Gia str X chi gobm Cu = Y gom CuCl,

, Meucr, _ 135 2,35m,

M =
a Mcu 64 m,

= Trong X phai cé Fe

= Muoi trong dung dich 1a Fe(NO3),

=0,135™°! = mg,, = 0,135.56 = 7,56 gam

BTE 3nyo
> Npe =

Cau 7: Pap an C
Theo thit tw diy dién héa thi Mg phan tng triwdc Zn va Ag™ phan trng trirdc Cu?*

Ag = 0,4™!
Cu = 0,1

Khi cho X tac dung véi HNO3 dw, thu dwoc khi NO

—— o= ——5—— = 0,2m°! = |V = 4,48 it

= Ran X sau phan (rng gom {

Cau 8: Pap an B
Mg2+ — 0,12m01
Al3+ — O,lZmOl
SO;™
Mg = 0,12™m°! CuS04 = 0,08™°! Fel+
Al = 0,12™! Fe,(S04); = 0,2x™°!
Y{Cu} HNO3 {CuZJr Ee3+}
Fe NO3
42,72 gam

+ NO
0'16mol
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BTKL
———> My = My, — Myo; = 42,72 — 62.3.nyg = 42,72 - 62.3.0,16 = 12,96 gam
NHN O3
BTNT Cu ol my —mg, 12,96 —0,08.64 mol
—_— nCU(Y) = nCuSO4 = 0’08 —1 nFe(Y) = 56 = 56 = 0, 4

BTNT Fe mol
—_— = —_ = —
nFe %)2') ZnFez (S0 4)3 Nge ™) (0,4X 0,14)

BTNT S
> D53y, = Neuso, + 3Nge,s0,), = (0,08 + 0,6x)™!
BTDT (X)

_— ZnMg2+ + 3I’IA13+ + ZnFeZ+ = ZHSO%—

=0,12.2 + 0,12.3 + 2(0,4x — 0,14) = 2(0,08 + 0,6x) =

Cau 9: Pap an D

Tacé: ny = 0,06™', nyyo, = 0,28™!

= Sau phan rng thu dwoc dung dich gobm 0,06 mol A3+ va 0,04 mol H*

Vi sau khi tron A va B thi xuit hién két tia = Trong B con dw OH™ = HCl da phan &rng hét
Gia str phan rng tao két tia AI(OH);, sau d6 tan mot phan

)

6
= Naj(on); = 4N+ — Nog- = Noy- = 4.0,06 — g = 0,22m°!
= Nops, = 0,22 + 0,04ung noa = 0,26™ > 2nyy, = 02.0,125 = 0,25™

= Phan tng tao két tia va A3 duw

= Noy- = Nyg+ + 3nA1(OH)3 = 0,1m0]

1
= ny, = 0,125 — 7:01= 0,075™" = nyq = 0,15™° = |a = 0,3™°!

Cau 10: Pap an A

FeZ+ — Xmol NO
— mol 3+ _ (,mol FeClz = Xm01
0, =0,06 Fe’™ =y HCl AgN O3
Fe + 1 | —> X{ Fe(Cl. = ymol _— i AgCl
oot Cl, =0,03™m° 0 =0,12™° 3 A
m gam mol HCI —~h8)
Cl = 0,06 53,28 gam
BTE
— 2nge2+ + 3Ng3+ = 4ng, + 2ng, = 0,3 > 2x+ 3y = 0,3 (D
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

125
nHClpu = zno = 0,24‘m01 4 nHClcan ding = 0,24% = 0,3m01 4 anu' = O,O6m01
Ny+ BTE

v — (,015me! —— ngezs = 3nyo = 0,045™ = np 2. = (x - 0,045)™

Nno =

= Hon hop két tlia thu dwoc gom:

BTE |
—— Npg = Ngezt = (x = 0,045)™°

BTNT (I !
_— nAgCl = N¢- = N + Dy = 0,06+ 0,3 = 0,36m0

6h)
my = mpg + Mygq = 108(x — 0,045) + 143,5.0,36 = 53,28 = x = 0,06™ — y = 0,06™"!

= Np, = x+y= 0,12 = mg, = 0,12.56 =[6,72 gam

Cau 11: Pap an C

{c12=o,05m°l }
0,=0,08™m! Cu Fey HA Fe?™ Cu?™) AsNOs { Ag }
Y — —> N
mol {O Cl} { Ht ClI~ } 0,03901 +1 AgCl
X {Cu = amol} m+6,11 gam 73,23 gam
m gam Fe=b
HNO 3 31,5% Fe(NO3), Fe(NO3)
_ 3T I NO = 0 45mol { 3)2 3 3}
NO = 0,15 + T Cu(NOs),
BTNT Cl
———— npgq = Nyg = 4ng, + 2ng, = 0,08.4 +0,05.2 = 0,42™!
BTE toan qua trinh nAg _ 72,23 — Mpgl _ 0,12mol
108
= 2n¢, + 3nge — 4np, — 2ng, = (2a + 3b — 0,42)™! (D
BTNT Cl
_— 2nFec12 + ZnCUC] ) = nAgCl = 2a+2b=0,42 (2)
0,2 a= 0109m01 BTE toan qua trinh
- {b = 0.12™m°! MFefdng = 2ng, + 3nge = 3nyo = 0,09™
BTNT Fe
— N3+ = Npe — N2+ = 0,12 — 0,09 = 0,03™°!
= 4 mol MHNo 3
Mat khac nHN03 = 4nN0 = 40,15 = 0,6 = mdung dich HNO3 = 0315 =120 gam

BTKL
> Myung dich spy — Mdung dich HNO 5 + m¢, + mg, —myo = 127,98 gam

m 0,03.242 Gan nhat
Fe(NO3)3 — .100% = 4,22% &)

= O/OmF (NO =
€ 3)3 m ] 27 ()8
dung dich sau pw ’
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