Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor | Chuyén dé HNO3

Chuyén deé 4:

BAI TOAN HOP CHAT TAC DUNG VO HNO3

--.-

A. PHUONG PHAP GIAI TOAN VA Vi DU MINH HOA

I. Phwrong phap giai toan

Fe203
+0 N F +HN O3, A 2 5 ?
Fe 2, Hén hop X e0 34 {Hon hop san pham khu’}
o Fe304 Fe(NO3);
m gam
Fedu
1. Bdo toan Elcetron
m 3 = my — m 4
56 X = 32 X4+ e ph &m kh & cia N+5
2. Quy déi:
Feld = xmol  +HNO,, Ho6n hop san pham khir cia N>
X{ 0 | — > |(Fe3"
00 = ymo {
0%~
my = 56x + 16y
BTE
3x = Zy + nesém ph4m khi cia N5

3. Phdn chia nhiém vu H™

02~
. {Nog} {Tao H,0 nj; = 2n, }

Tao san phdm khir ny+ = 2nyp, + 4nyo + 10ny,0 + 12ny, + 10ny,+

ny+ = Zno + anOZ + 4'nN0 + 10nN20 + 12nN2 + 10nNH1—
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

Vi du 1: D€ 2,24 gam Fe ngoai khong khi, sau mot thoi gian, thu dwoc 2,72 gam hon hop
chit ran X. Cho X tac dung vé&i dung dich HNO; (lodng, dw) thu dwoc V ml khi NO (san phdm
khtr duy nhat ctia N™> & dktc). Gia tri cda V 1a
A. 224 B. 448 C.672 D. 336
- Trich dé thi thir THPTQG 2017 - S& GD va BT Bdc Ninh - Lin 2

R AL B@ ci. ) Dt
« Phan tich giai chi tiét

my — m BTE 3ng. — 2n .
ng = Xt = 0,037 s Vo = 22,4 (T 20) = 0,448 =

Vi du 2: Nung 7,84 gam Fe trong khong khi, sau mat thai gian, thu dwgc 10,24 gam hén hop
ran X. Cho X phan tng hét v&i dung dich HNO; loang, dw thu dwoc V ml khi NO (s&n phdm
khir duy nhat ctia N™° & dktc). Gia tri cia V 1a:
A.3136 B. 896 C. 2240 D. 2688
- Trich dé thi Thir nghiém ki thi THPTQG 2017 - Bé GD va BT

I/“"\‘ ”"‘*\i Ir"‘\‘
A‘\ ’ B C '\ ’ D '\ )
~= ~=7 ~=

Khi nung Fe trong khong khi, khéi lwgng chit ran ting 1én chinh 1a khéi lwong O trong oxit

« Phan tich giai chi tiét

tao thanh, ta cé:

10,24 — 7,84 | BTE 3nge — 2ng
No=——7¢ =015" ——ny =——F——

= 0,04™! = |V = 896 ml

Vi du 3: Cho 18,6 gam hon hop X chira Fe, Al, Mg, Feo, Fe;0, va CuO. Hoa tan hét X trong
dung dich HNO3 du thay c6 0,98 mol HNO3; tham gia phan ¢rng thu dwoc 68,88 gam mudi va
2,24 1it (dktc) khi NO duy nh4t. Mit khac, tir hon hop X ta c6 thé diéu ché dwoc t6i da m gam
kim loai. Gia tri cia m la:
A. 13,80 B. 16,20 C.15,40 D. 14,76
- Trich dé thi thir THPTQG 2017 - Dé thdy Nguyén Anh Phong - Ldn 4
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’/""\ Iz"*\ ’f"\
A} iBi_ ) iCi_ 1 D
R Moo Nl

Khi cho 18,6 gam hon hgp X tac dung vdi 0,98 mol HNO;

« Phan tich giai chi tiét

BTKL my + MyyNo,; — Mpysi — Mo
_ _ 1
———Ny,0 = 18 =0,47™m°
BTNT H NyNo, — 20H,0
_ = — mol
nHNO3 — 4-r1N0 — 10nNH+
_ 4 _ 1
= 0,24™°

no trong X - 2

= Mgjm loai trong X — My — rnotrong X = 14,76 gam

Vi du 4: Hoa tan hoan toan 20 gam hén hop A gdm Mg va Fe, 05 bang dung dich HNO; dic,
duw thu dwoc dung dich B va V lit khi NO, (san pham khitr duy nhét ctia N*> & dktc). Thém
NaOH dw vao dung dich B. Sau khi phan &ng xay ra hoan toan, loc 1y két tia dem nung

trong khong khi dén khdi lwong khong d6i thu dwoc 28 gam chit ran. Gia tri cia VIa:
A. 4,48 B. 3,36 C.22,4 D. 11,2
- Trich dé thi tht THPTQG 2016 - THPT chuyén PHKHTN - Ha Néi - Ldn 1

1,—‘\‘ I’—~\1 t/._‘\
A B: | C D:. |
RS A Yo

« So dd quatrinh

lt]g
V lit
A { Mg } HNO3 Mg2+ Fe3+ NaOH Mg(OH)Z Nung MgO
-« (Fe;03 _ —_— -
20 gam NO3 FB(OH)3 Fe,0;
28 gam
« Phan tich giai chi tiét
Ta co:
8 mol
MO one mgo — Mran —My =28 —20=8gam = nyg =Ng, . o = 16 0,5

BTE

—— nyo, = 20y, = 0,5.2 = 1M = [V = 224 1it
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Vi du 5: Hon hop X gdm Mg, Al, MgO, FeO, Mg(OH), va Al(OH)5. Nung m gam X trong diéu
kién khong c6 khong khi dén khi khéi lwgng khéng ddi, thu dwgc (m — 1,44) gam hon hop
ran Y. D€ hoa tan m gam hdn hop X can dung 1,5 lit dung dich HCl 1M, thu dwoc 3,808 lit
khi H,. Mat khac, cho m gam X tac dung véi lwong du dung dich HNO3 thu dwoc 4,48 lit khi
NO va dung dich Z. C6 can dung dich Z, thu dwgc a gam mudi khan. Biét thé tich cac khi do &

diéu kién tiéu chuin va s6 mol HNO3 tham gia phan rng 1a 2,06 mol. Gia tri cia a — m la:

A.108,48 B. 104,16 C.106,16 D. 92,24
- Trich dé thi thit THPTQG 2017 - Céng dong Héa hoc Bookkgol - Ldn 3
% Al B © C b
» So dd quéa trinh
Nung Mg Al
> Y {MgO A1203}
Mg Al (m—1,44)gam
HCl =1,5m°!
R T SN Sy
m k"";m Mlg((OH))Z 0'17mol
A OH 3 HNO 3 M 2+ Al3+
— i Nos)
NO Z
o L {NHI NOj3
0,2mo a gam
« Phan tich giai chi tiét
Khi nung hon hop X, ta cé:
BTKL 5 5 my — Mmy 5 1,44 0.16m0
_— - = = 2. = 2. =
Pou™— = 21,0 18 18

Hoa tan m gam hén hop X can dung 1,5 lit dung dich HCI 1M, thu dwoc 3,808 lit khi H,

_ nNyg —Noy- —2ny, 1,5-0,16—0,17.2

— mol
notrong Oxi t(x) - 2 - 2 - 0’5

batnyy; = x™ol Ta cé:
rlHNo3 = 4nN0 + 10nNHI + znotmng oxi tx) + Nog- = 1,96 + 10x = 2,06 =>X= O,OlmOl
= Doy = 3nyo + 8nNH?;L + Znotrong 0xi tx) +noy- = 1;86m01

Khoi lwgng kim loai trong X 1a: mg;, = my — — Mopg, = (m — 10,72) gam

mo trong Oxi t(X)

Khéi lwvgng mubi thu duoclaa = my;, + myo; + myy+ = (m + 101,16)gam

>a—m=m+ 101,16 — m =|104,16 gam
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Vi du 6: D6t chdy mot lwgng hon hop X gdbm Fe va Cu trong khi 0,. Sau mdt thoi gian, thu
dwoc m gam hon hop ran Y. Hoa tan hoan toan Y trong dung dich chira hon hop gom NaNO;
va H,S0, loang, thu dwgc dung dich Z chi chira 39,26 gam muoi trung hoa cia cac kim loai
va 896 ml (dktc) hon hop hai khi c6 ti khéi so véi Hy 1a 8 (trong d6 ¢6 mot khi héa nau
ngoai khong khi). Dung dich Z tac dung vira du véi 540 ml dung dich NaOH 1M. Gia tri cua
m la:
A. 15,44 B. 18,96 C.11,92 D. 13,20
- Trich dé thi thir THPTQG 2017 - THPT chuyén PH Vinh - Lin 4

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

« So dd quatrinh
H, = 0,02™°!

I{
NaN O
Fe Fey  fis0; [0 = 0,027
x{ ¢} +0, — vicut——"
Cu 2 u Fet* Cu2+ Na* NaOH oy =0,54™°!
0 : { 03~ }
4

+ H,0

“
39,26 gam

« Phan tich giai chi tiét

BTNT N mol
> NINaN 03 — NNo = 0,02

Dung dich Z tac dung t6i da véi 0,54 mol NaOH = n. ngn+ + 2ng, 2+ = 0,54M0!

BTDT Z N.Ngan+ + 2n¢ 2+ + Ny,+ 0,54 4+ 0,02
nSO?}_ — Fe 2Cu Na® _ > — 0'28m01
BTNT S mol
———Niy,s0, = Ngp2- = 0,28

= My = Mz — My,+ — Mgpz- = 39,26 — 0,28.96 — 0,02.23 = 11,92

BTNT H 2ny,50, — 20y, _ 0,58 — 0,04
2 B 2

= 0,26™°!

>Ngy, = Ny,0 +Nyo — 3NNano; = 0,26 + 0,02 —0,02.3 = 0,22mol

=S m=my + Mgy, = 11,92 + 0,22.16 =|15,44 gam
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Vi du 7: Hon hop X gobm Mg, Fe,05 va CuO trong d6 Oxi chiém 20% vé khédi lwong. Cho m
gam hon hop X tac dung véi 0,1 mol khi CO dun néng, sau mdt thoi gian, thu dwgc chat rin
Y va hon hop khi Z c6 ti khéi hoi so véi Hy 12 18. Cho chit ran Y phan (ng hoan toan v&i
dung dich HNO; dw, thu dwoc dung dich T va 24,64 lit khi NO, (sdn phdm khir duy nhat cta
N*5, & dktc). C6 can dung dich T thu dwoc 3,9m gam hdn hop mudi khan. Gia tri cia m gan
nhit véi gia tri nao sau day

A. 30 gam B. 35 gam C. 40 gam D. 45 gam

- Trich “Mdi ngay mot bai tAp” - Thay Pham Cong Tuin Td

,”'"\ It“\ ”—‘\
A ) B:. | C D: |
e o AP Men

s« So d6 qua trinh

— mol
y ; [COaw = 0,05
(8 €O, = 0,05™!
Fe _( 1mol ’
X Jc Fe,0, 295 ) Cu Lo (Ms NO, = 1,17
m gam I u, 2U3 Mg Y Fe HNO3 Mg+2 B
0 Cu I Fe+3 + N03
0 3,9m gam Cu+2

= Phén tich va gidi chi tiét
- Pautién, ta dé dang xac dinh duwgc hon hop Z gom CO dw va CO,, tir d6 tinh dwoc s8 mol
tirng khi. St dung cong thirc tinh nhanh

Nco,, = Nco,

- D& dang thdy dwoc trén toan qua trinh chi c6 Mg, CO va N*®° thay d&i s6 Oxi héa. Ap
dung BTE, ta co:
1,1-0,05.2

— O,SmOI
2

2nMg + 2.ncopu = nNOz = nMg =
N——
=nco,
- Lwu y cac bai tip c6 dir kién “sau mét thoi gian” thi thong thwong dwoc hi€u la cac phan
rng xay ra khong hoan toan. Theo gia thuyét vé mO
= Mg = 0,2m = mMg+Fe+Cu x) = O,8m
- Theo giai thuyét, ta co:

M7 = Myg tFe+cu (x) T Myoz = 3,9M = myo; = 3,1m
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=2 .

« Dén day, ta c6 2 hwéng gidi quyét cho bai toan

Huéng 1:
- Dirkién NO3 vira tim dwoc nam trong dung dich nén 4p dung BTDT cho dung dich T, ta
co:

BTDPT
_— 31’1Fe3+ + chu2+ + ZnMg2+ = nNOBT

- Tiép tuc quan sat, ta thay Fe3* va Cu?* ban dau trong X di hét vé T ma trong X ta c6

0,2
16

3nge3+ + 2ng- = 2ng2- = 2.

bén day, ta c6 phwong trinh

2054222 _2Am 10
.0, : = m = am
6 = ez
Huoéng 2:
- St dung Bao toan nguyén t6 Nito, ta co:
BTNT (N)
——— Niyno; = Nno, T Nnog
- Vay ta can phdi tinh nyyo,, ta cé: ny+ = Znoterng ., T 2nyo,

0

t
- Ta lai co: { CO+ [O]trong oxit — COZ

mol: 0,05™! 0,05™°!
_ 0,2m _ 0,2m
= Nozo v = (?— 0,05) = NyNo, = ZX( 6 0,05)

3,1m

= 0,05) + 21,1 = 1,1 + =2 —— [m = 40 gam|

BTNT (N) 5 (O,Zm
16

Vi du 8: X 1a hén hop gdbm Mg, NaNO; va FeO (trong d6 Oxi chiém 26,4% vé khéi lwong).
Hoa tan hét m gam X trong 2107 gam dung dich H,SO, lodng, néng d6 10% thu dwoc dung
dich Y chi chira mudi sunfat trung hoa va 11,12 lit khi (dktc) hon hop khi NO va H, c6 ti
khéi so v&i Hy 12 6,6. C6 can dung dich sau phan (rng thu dwoc ran khan Z va 1922,4 gam
H,0. Phan tram khéi lwgng FeO trong X gan v&i gia tri ndo sau day?

A.50% B.12% C.33% D. 40%

I/—.",\ ,"-..’\ ”.--.\
A ) B: | C D
S AP Mo
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s« So d6 qua trinh

NO=0 Zmol
Khi { : }
! H2 = 0’3mol
= mol
R I e | W '
X NaN03 Y NHI Fe2+
FeO SO;™ = 2,15m0l  Eed+
e 1922,4 — 1896,3 1
HZosinh ra — 18 = 1,45m°

= Nhan xét:

- Tw dir kién: C6 Mg, khi NO sinh ra va khéng ndi la sdn phadm khtr duy nhat = C6 thé cé

- C6 khi H, sinh ra = Dung dich Y khéng chira NO3 (dé bai da néi chi c6 mudi Sunfat)

« Phan tich va giai chi tiét
BTNT H

— — 1
_— 2nHzSO4 = anZ + anzo + 4'nNHI = nNHI = O,2m°

sinh ra

BTNT N |
— NnaNo 3 = Nyo + nNHI = 0,2 + 0,2 = 0,4‘m0
Theo do, ta co: Nyt = 2nyo +4nyo + 2ny, + 10yy;

2,15x2 — 4x0,2 — 2x0,3 — 10x0,2

= Ng = Nggg = = 0,4‘5m01

2
Theo gia thuyét vé %my, ta co:
_ (0,45 + 0,4x3)x16 — 100
X = 0,264 - e
0,45x72 Gan nhit
= %Mgeo =~ 50— x100% = 32,4% SN

Vi du 9: Hoa tan hoan toan hon hop X gébm Fe(NO; ),, Fe;0,4, Mg va MgO (trong dé Oxi
chiém 29,68% vé khoi lwgng) trong dung dich chira 9,22 mol HCI loang, dw, sau phan (rng
thu dwoc dung dich Y chi chita 463,15 gam hon hop cidc mudi Clorua va thoat ra 29,12 lit

(dktc) hon hop khi Z ¢6 ti khéi so véi H, 1a g (trong do6 co6 1 khi héa nau ngoai khong khi).

Thém dung dich NaOH dw vao dung dich Y, sau phan t&ng loc két tda T. Nung T trong khong
khi dén khi khéi lwong khong d6i thu dwoc 204,4 gam chit ran. Phan tram vé khéi lwong
ctia MgO trong hén hop X gan nhat véi gia tri nao sau day:

A.13,33% B. 33,33% C.20% D. 6,8%
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Chuyén dé HNO3

Fe(NO3),

F63 04
MgO
Mg

« Phan tich va giai chi tiét

HCl =9,22mol

_

BTKL
— m+9,22x36,5 = 463,15 + 30x0,4 + 2x0,9 + 18c
BTNT O 29,68 — 04+
100x16 " T TE
BTNT H Nyg — 20y, — 2ny,0 9,22 — 2x0,9 — 2x3,31
L 4 = 4

Ta c6 hé phwong trinh sau:

q

A

s« So d6 qua trinh

{ Fe?* + Fe3+: x™mol

Mg2+ . y
NO = 0,4™°!
1 z{ ’
H2 — O,9mol
NH;{, Cl™

mol

NaOH 4, t°
5

+ Hp0 = ™

Fe,05 = 0,5x™°!
Mgo — ymol

{m = 200 (gam)
c = 3,31

— 0,2m01

{mm- = 56x + 24y + 18x 0,2 + 35,5x 9,22 = 463,15 - {x = 1,2m!
m; = 160 x 0,5x + 40y = 204,4

BTNT N

Npe (NO3); =

BTNT Fe
nF63 04, =

BTNT O

—NMgo = Noyp, x — ONFe(NO3);, ~ 4MFes0,

= %mMgO =

Nno + Nyyy _ 0,4+0,2 _

26,69

~ 100x16

0,71x40
200

2
1,2-10,3
3

— O,3m01

Gan nhit

100% = 14,32% —— |13,33%

y = 2,71m!

mol
)

x200 — 6x0,3 — 4x0,3 = 0,71™°!
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BAI TOAN HON HQ'P KIM LOAI VA HO'P CHAT CH’A S TAC DUNG HNO3

I. Phwong phap giai toan trong tam

Ho6n hop san phdm khir cia N*>

0 — ymol  +HNO
M™ = x 3du M +max
SO — ymol
S0?
Mgynfua = Mx + 32y
BTE
nx + 6y _'nesénphﬁnlkh&cﬁaN+5

Lwu y Kkhi giai toan:
- Tac6 thé sir dung ban phan &ng sau trong viéc thuin tién tinh toan

S+ 4H,0 + 6e ——— SO%~ + 8H*

B 2+
- Lwu y dung dich sau phan &ng chira SO%~ — i BaS0,
tring

- K&t tua BaSO4 khong bi nung ngoai khong khi hay chan khéng !!!

II. Vi du dién hinh

Vi du 1: Hoa tan m6t hon hop gom 0,12 mol FeS, va x mol Cu,S bang dung dich HNO; vira
dt thu dwoc dung dich A chi chira mudi sunfat va khi NO (san pham khir duy nhat ciia N*°).
Giatricuaxla
A. 0,07 B. 0,08 C.0,09 D. 0,06
- Trich dé thi tht THPTQG 2016 - THPT Ngoc Tdo - Ha Nji - Ldn 1

l,—-‘-\‘ I’—ﬂ.\‘ l”‘\l
Al Y B 3 jci r b
R F— -~

« So dd qua trinh

Fe = 0,12™°! HNOS
Cu=2xm —— Fe3t cu?t S0%~

mol
S = (0,24 + x)™! 01zmel  2xml (9,24 -xmel
)

FeS, = 0,12™°  Quy ddi
—)
CuZS =X

FER
« Phan tich giai chi tiét

BTE
—— 3npa+ + 20,2+ = 2ngo2- = 3.0,12 + 2.2x = 2.(0,24 + x) =
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Vi du 2: Hoa tan hoan toan m gam FeS bang mot lwong t6i thi€u dung dich HNO3 (dung dich
X), thu duwoc dung dich Y va khi NO. Dung dich Y hoa tan t6i da 3,84 gam Cu. Biét rang trong
cac qua trinh trén, NO 1a sdn pham khtt duy nhat ctia N™°. S6 mol HNOs trong X 1a

A.0,48 B.0,12 C.0,36 D. 0,24
- Trich @& thi thir THPTQG 2016 - THPT chuyén Lé Quy Pén - Ldn 1

"‘-‘\ ‘,"—-’\ 1,.-“
A B: | c. | D |
N N A

« Phan tich giai chi tiét

C
FeS + HNO; —— NO + Fe3* ——— Fe?*
Ta c6 ng, = 0,06™°'. Ta cé phan rng ion - electron sau:

2Fe3t + Cu —— 2Fe?t + Cu?* = ng 3+ = 0,12
0,12m01 0‘06m01

BTE Inges
— Mo =73

= 0,36™

BTNT Fe,S 2 mol
> Npeg = anez(so4)3 + nFe(N03)3 = 0,12 = §ns + _nNog = nNogmu s = 0,12

3
= nHN03 = Nyo + nNogmué'i = 0,36 + 0,12 =

Vi du 3: D6t chay 6,72 gam kim loai M véi oxi dw thu dwoc 8,4 gam oxit. Mit khac, néu cho
5,04 gam M tac dung hét v&i dung dich HNO5; dw thu dwoc dung dich X va khi NO  (Isdn
phim khir duy nhat ctia N*>). Thé tich khi NO (dktc) thu dwoc 1a:

A. 1,176 lit B. 2,016 lit C.2,241it D. 1,344 lit

- Trich dé thi thw THPTQG 2017 - THPTNguyén Khuyé’n — TP H6 Chi Minh - Lédn 3
% A B } ¢l ip{
« Phan tich giai chi tiét
Mgyt — My 8,4‘ - 6,72

— — — mol
Moy, =gy =5 = 0,0525™" =n,

6,72 gam M nhuwong 0,21 mol e nén 5,04 gam M nhuwong 0,1575 mol e.

— — 1
| =4ng, =0,21m

nhw on
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0,1575
3

= Nng = = 0’0525m01 = |VNO = 1,176 lit

Vi du 4: D6t chdy 17,92 gam bot Fe trong bot oxi, sau mot thoi gian thu dwoc m gam ran X.
Hoa tan hoan toan m gam X trong dung dich chitra hdn hop gom H,S0, va NaNO3, thu dwoc
0,12 mol khi NO (san phadm khtr duy nhit ciia N*°) va dung dich Z chi chita cAc mudi sunfat
c6 tong khoi lwong 1a 66,76 gam. Gia tri cia m la:
A. 22,40 B. 21,12 C.21,76 D. 22,08
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Pirc - Ldn 8

R ALY B c@ DI
« So dd quatrinh

02 Fe {HZSO4} {Fe2+ Fe3* Na+}
Fe — X + —_— Y _ + NO
17,92 gam m S { 0 } NaNO; 66,7¢ gam S0Z% 0,12mol

« Phan tich giai chi tiét

BTNT N
— 2 NNano3; = Nno = 0,12me!
BTNT S _ My —Mge —My, 66,76 —17,92—0,12.23 mol
2804 = S0y = 96 B 96 =048
ny = 2nH25042— 4nyo _ 0,48.2 ; 0,12.4 _ 0,24ml

=>m=mg + mg = 17,92 + 0,24.16 = (21,76 gam

Vi du 5: Hoa tan hoan toan hén hop chira Mg va FeCO5 ¢4 ti 1&é mol twong tng 1a 20:7 trong
dung dich chira 1,36 mol HNO3, sau khi két thic phan &ng thu dwgc dung dich X chi chira 3
mudi c6 khdi lwgng 88,12 gam va m gam hon hop khi Y. C6 can dung dich X thu dwoc chit
ran Z. Pem nung toan bd chit ran Z dén khi khdi lwgng khong déi thi thdy khéi lwong gidm

60,92 gam so v&i khéi lwong caa Z. Gia tri Ién nhit cia m 1a

A.12,834 B. 16,920 C.11,160 D. 9,720

PO PO PO
A B: | c:. | D |
Maov Yo S
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s« So d6 qua trinh

y N, O, |
- |co, = 7am®
m gam

Mg = 20a™! HN03=1,36m°! Mg?*
FeCO; = 7a™m°! ] Fe?t Fedt( _© {MgO = 20a™°! }

NHI Fe203 = 3,53m01
NO; )
H,0

= Phan tich va gidi chi tiét
Bao toan nguyén t6 Mg va Fe trong sudt qua trinh, ta co:
46x20a + 160x3,5a = 27,2 = a = 0,02™°!

Ap dung BTKL = my = 26x0,4 + 116x7x0,02 + 63x1,36 — 88,12 — my, o
23,4

BTNT N
. . 2 x e +
Tacormy & My,o . =— Dung dich X phai chira NHj

« Nhin xét: Néu dung dich X chira Fe(NO3), = m{pe(Nog)z = 93,08 > 88,12 (loai)
Mg (NO3);

Mg(NOs), = 0,4™
Dung dich X chtta 3 mu6i gom 88,12 gam { Fe(NO3), = 0,14™' = nyy,no0, = 0,0465™°!
NH,NO;

BTNT H 1,36 — 0,0465 x4

—>Sn —

Vay my = 23,4 —-0,587x18 =|12,834 gam

= 0,587™0!

Vi du 6: D6t chdy hoan toan m gam hén hop ran X gdm CusS, FeS, va FeCO5 bang lwong oxi
vira d0, thu dwgc hdn hop ran gom (Fe, 03 va CuO) va hon hop khi Y (gom CO, va SO,) c6 ti

khdi hoi so véi He bang 4?3 . Hap thu toan bd Y vao nwéc voi trong 14y dw, thu dwoc 6,8 gam
két tda. Mit khac hoa tan hét m gam X trong dung dich HNO; dic, néng, duv thu dwoc dung

dich Z va 0,35 mol hén hop khi gobm CO, va NO,. Cho dung dich Ba(OH), du vao dung dich

Z, thu duwoc x gam két tia. Cac phan (rng xay ra hoan toan. Gia tri gan nhat cta x la:
A. 15,5 B. 14,5 C. 16,0 D. 15,0
- Trich bai tdp thdy Tao Manh Dirc
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Q

""‘*\ Ir"‘\
B c. ) D:. |
AT Moo

« So d6 qua trinh

0, CO, = 0,02™°!
N Y
SO, = 0,04™°!
( ) Cu xmol )
I CuS = x™°! | Quy déi _ ymol I 0 35mol { NO; }
x{ FeS, = y™! mol $ — ’ €O, = 0.02m°!
L (X + 2y) HNOS
FeCO; = 0,02m°! J —
o Cu?* Ba(OH)z, Cu(OH),
Z{Fe3t } ————=1 { Fe(OH),
SO4_ BaSO4
= Phén tich va gidi chi tiét
mol BTNT C mol
N0z, = = 0.02%% ————1c0, (y) = NC05, 4y gegayvs — PFecos = 0,02
= nyp, = 0,33
So d6 san pham oxi héa - khir cia HNO4
Qua trinh khir Qua trinh Oxi héa

Cu—— Cu*? + 2e
Fe —— Fe™3 + 3e
SO —— St 4+ 6e

0,02 Fefitco,) —— Fe™® +0,02™' e

BTE

N> +1e —> N4

— 2ng¢, + 3ng + 6ng + 0,01 = nyo, = 2x + 3y + 6(x+ 2y) + 0,02 = 0,33

BTNT S
{—>x+ 2y = 0,04

8x + 15y = 0,31
Cu(OH), 0,02™m!

Gan nhit

{x = 0,02™m!
y = O,OlmOI

= l gdbm { Fe(OH); 0,03™°' = m = 14,49 gam —> m

X gam

BaSO4

0 04mol
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Vi du 7: Hoa tan hoan toan hon hop gom Fe;0, va FeS trong m gam dung dich HNO3; 50%
thu dwoc 2,688 lit khi NO, (san phdm khit duy nhat ciia N*° & dktc). Dung dich thu dwoc
phan &ng vira 0 véi 240ml dung dich NaOH 2M. Sau khi phan t&ng két thuc, loc két tia dem
nung dén khi khéi lwong khong ddi thu dwoc 8 gam chit ran. Gia tri cia m gan nhit véi gia
tri nao sau day:
A.73,10 B. 57,96 C. 63,10 D. 62,80
- Trich dé thi thit THPTQG 2017 - THPT chuyén DH Vinh - Nghé An - Ldn 2

o PR PR
! \I ! \I ! \|
A B: | c:. | D |
N N N

« So dd qua trinh

NO, = 0,12m°!
F9304 m gam HNO3 50% F63+ NaOH =O,4-8m°l Na-SO nung
{ FeS } {NO‘ soz—} {Nazl\lo4}+Fe(OH)3 —— Fe, 03
3 4 3 ow,osmol
= Phan tich giai chi tiét
BTE
— NFez0, + 9npes = Nno, = 0,12 Nge,0, = 0‘03m01
BTNT Fe < n =0 01m01
— 3Npe,0, T Npes = 2Npe,0, = 0,1 FesS ’
BTNT S mol  BTNT Na ol
———>NNa,s0, = Npes = 0,017 ———Nyano0; = NNaoH — 2NNa,s0, = 0,46
BTNT N 0,58.63

— — mol —
—)nHN03 = NiNaNo 3 + nNOZ = 0,58 >m=

05 =173,08 gam

Vi du 8: Hoa tan 20,8 gam hon hop bot gom FeS, FeS, va S bang dung dich HNO5 dic, néng,
dw thu dwoc 53,76 lit khi NO, (san phdm khir duy nhét ctia N*> & dktc) va dung dich A. Cho
dung dich A tac dung véi dung dich NaOH duw, loc 1ay toan bo két tlia nung trong khong khi
dén khi khdi lwong khong ddi thi khdi lwgng chit ran thu duoc la:

A. 9,0 gam B. 8,2 gam C. 16,0 gam D. 10,7 gam
-Trich dé thi thtr THPTQG 2017-Trung tdm luyén thi Diéu Hién - Cdn Tho - Thdng 2 - Tudn 1

Ir“"\‘ ’r""'\l ’1"“\‘
A‘\ ’ B C ‘\ ; D ‘\ ’
~= R -_7

»« So dd qua trinh
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NO,
FeS Quy ddi (Fe = gmol HN O3 2,4mol
FeS;p — { S = pmol } Fe,(S0,)3) NaOH Nung
S = —— Fe(OH); —— Fe, 03
20,8 gam
« Phan tich giai chi tiét
o L X " \ Fe = gmo! p
Quy do6i hon hop ban dau thanh { S = pmol * ta co:
o re s = 20,8 {56a +32b =208 {a = 0,2m°!
— 3nFe + 6ns = rlNo2 3a+ 6b = 214 b= 0,3m01

BTNT Fe
nFe 2 0 3 =

NFe mol
- = 0,1™" = mge,0, = 16 gam

Vi du 9: Cho 5,76 gam hon hop X gdm FeS,, CuS va Fe(NOs), tic dung hoan toan véi dung
dich HNO;3 d3c, néng. Sau phan rng thiy thoat ra 5,376 lit (dktc) hdn hop khi Y gom NO, va
S0, va dung dich Z chita ion SO3~. Cho dung dich Ba(OH), dw vao Z thu dwoc 8,85 gam két
tda T. Loc tach két tda roi nung dén khi khéi lwong khong ddi thu dwoc 7,86 gam chit ran E.

Biét rang trong E, oxi chiém 27,481% vé khdi lwong. Cho cac phat biéu sau:

1. Phan tram khéi lwgng cia Fe(NO3), trong X 1a 62,5%
2. TikhoictaY sovéi H, 1a 26,75
3. S6 mol NO, trong Y 1a 0,1 mol

4. Tat ca cac chat trong T déu bi nhiét phin

S6 phat biéu dung la:
A. 1 B. 2

C.3 D. 4

- Trich dé thi thit THPTQG 2016 - THPT Phwong Xd - Phui Tho - Ldn 2

‘f‘-‘\ ”‘--‘\ 1/'--'\
A B: ! c. ) D. /|
N e e

« So dd qua trinh

SO,

Y {voyf

O’ZZJmol NOZ

{FGSZ } HNO5
X CuS Em— BaSO BaSO
o 3+ 2+ 0 4 n asUy
5,76 5am (Fe(NO3), Z{‘;g ] (13\1“0_}—>Ba( W2, 1) Fe(OH), b ", g {Fe203}
4 3 Cu(OH), 7,86 gam { CuO
8,85 gam
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« Phan tich giai chi tiét

Khi nung hon hop T, ta c6:

0
ZFG(OH)3 E— Fe203 + 3H20
0

Cu(OH), —— Cu0 + H,0

BTKL mr —mg 8,85—7,86 mol mol
nHZO - 18 - 18 = 0’055 = nOOxit trong E = 0’055
_7,86.0,02781 e
No, = —1¢ - 0,135
BTNT O N0 &y ~ D0y tron 0,135 - 0,055
——Ngaso, = L 40 L tone B 7 = 0,02mol

(Baso, = 0,02™

{ Fe3+ — Xmol
Cu2+ — ymol

koz- = 0,055™°!

Mge3+ + Mey2+ + Mpago, + Mo2- = My = 56x + 64y + 0,02.233 + 0,055.16 = 7,86

Xét hon hop E gom E
7,86 gam

BTDT (E)
——————— 3N 3+ + 2ng, 2+ = 2ng2- = 3x + 2y = 0,055.2

W, {x = 0,03™!
_
y = 0,01m!
FeS, = a™!
Xéthénhop Xgom X  {CuS=10,01m
5,76 gam Fe(N03)2 — bmol

BTNT Fe
———— Nges, + Npe(NOy), = Npe3+ = a+b =0,03

My = Mpes, + Meys + Mpeno,), = 120a + 96.0,01 + 180b = 5,76

(1,2 {a = 0,01™! 0,02.180
R ——— _—

b = 0 02mol = %mFe(NO3)2 = 576 .100% = 62,5 = (1) bing

BTNT S
————— g, = 2Npes, + Neys — Npaso, = 2.0,01 + 0,01 — 0,02 = 0,01™!

= rlNO2 = 0,24 — nsoz = 0,23m01 = (3) sai

. 0,01.96 + 0,23.46
= =
Y/u, 2.0,24

BaSO, khong bi nhiét phan = (4) sai

= 24,04 = (2)sai

|:> Chi c6 1 nhan dinh ding la nhan dinh (1)|

ey
(2)

(3)
(4)
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Vi du 10: Hon hop X gdbm Fe;0,4, CuO, Fe,05 va FeO c6 khdi lwong 25,6 gam. Thuc hién hai
thi nghiém:
1. Thi nghiém 1: Cho tic dung hoan toan v&i Hy dw réi cho sdn phdm khi va hoi thoat
ra di qua dung dich H,SO, dic, thiy khoi lwong dung dich tang 5,4 gam
2. Thi nghiém 2: Cho tac dung vé&i dung dich HNO3 dw, nong d6 12,6% (d = 1,15g/ml)
va thiy thoat ra khi NO duy nhat dong thoi khoi lwong dung dich ting 22,6 gam.
Thé tich dung dich HNO3; (ml) phan &ng & thi nghiém 2 la:
A.304,3 B. 434.,8 C. 575,00 D.173,9

,/".‘.\‘ ”‘-‘\i I’—‘\‘
A‘\ ’ B C “ 1 D ‘\ ’
- - -

« So dd quatrinh

H
Fe;0, o |— {ge} +H,0
CuO Quy dai e u
Fe.O Cu
e203 0 HNO3 (Fe3t Cu?*t
FeO E— NO3 + NO
= Phan tich giai chi tiét
Xét thi nghiém 1:
5,4
M2 130 = Myj,0 = 5,4 gam == ngong X _ Ny,0 = 5 = 0,3mol
= 56n5. " * + 64ng. 8t = my —mg”™ ¥ = 25,6 - 16.0,3 = 20,8 (1)
Xét thi nghiém 2:
256-226
M2 5, = My — Myo = 22,6 gam = nyg = — 30 0,1
BTE
——— 30" % + 200" X = 205" X+ 3ny = 2.0,3 +3.0,1 = 0,9™ 2)

trong X __ mol

1),(2) nFe - 0'2 BTNT N n 31,ltrong X + 21,ltrong X +n 1mol
—_— frd =

trong X mol HNO 3 Fe Cu NO

ne, = 0,15

1,63
= VdZHNO3 pw = m =|434,8 ml
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Vi du 11: Hoa tan hoan toan 29,6 gam hon hop H gom FeS, va CuO vao 500 gam dung dich
HNO3; C% (dung du 10% so v&i lwgng phan tng). C6 can dung dich sau phan rng, thu duoc
56,12 gam hon hop mudi khan. Biét rang trong qua trinh phan &ng NO, 1a sdn phidm khir
duy nhit ciia N> . Gia tri cia C% la:
A. 31,6008 B. 28,7280 C.2,2680 D. 52,9200
- Trich dé thi thit THPTQG 2016 - Céng dong Héa hoc Bookkgol - Lin 2

r/—“‘ l’-_‘\i ."F“‘
Al\ . B C " N D '\ ’
-~ ~=7 -~

FeS, = x™°! Fe3t Ccu?*
295 {Cuo = ym } # N0 —— oS-} + NOa + Ha

56,12 gam
Xét cac phan tng:

FeS, + 14H* + 15NO; ——— Fe3* + 250%™ + 15NO, + 7H,0

xmol 14xmol 15xmol 7xmol

Cu0 + 2HNO; ——— Cu(NO3), + H,0

ymo Zymol ymol

l"lNo2 = 15Xm01
Lo BTKL
=4 ny,0=(7x+y) —— my + Myng, = Mpyys + Myo, + My,o

Ngno , = (14x + 2y)mo!

= 29,6 + 63(14x + 2y) = 56,12 4+ 15x.46 + 18(7x +y) (1

mFeSZ + Mcyo = My = 120y + 80y = 29,6 (2)
M@  (x =0,14™! | 2,28.63.1,1

- {y _ gqgmol = Dinoy = 14x+ 2y = 2287 = C% = ——7-——100% = |31,6%
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B. BAl TAP TU LUYEN

BAI TOAN HON HO'P KIM LOAI VA OXIT KIM LOAI TAC DUNG HNO3

Cau 1: H6n hop X gobm Cu,0, FeO va kim loai M (M c6 héa tri khong ddi, sé mol ctia ion 0%~
gap 2 1an s6 mol cia m). Hoa tan 48 gam X trong dung dich HNO; lodng, dw, thdy c6 2,1 mol
HNO; phan (rng. Sau phan ng thu dwgc 157,2 gam hon hop mudi Y va 4,48 lit khi NO
(dktc). Phan trdm khdi lwong ctia M trong hon hop X gan nhit véi gia tri ndo sau day
A.10,25% B. 15,00% C. 20,00% D.11,25%
- Trich dé thi thtr THPTQG 2017 — S& GD va DT tinh Vinh Phiic - Ldn 2 - Md dé 2

Cau 2: Cho hon hop X gom Fe,Oy, Fe, MgO, Mg. Cho m gam hon hop X trén tic dung voi
dung dich HNO3 dw thu dwoc 6,72 lit hon hop khi N0 va NO (dktc) c6 ti khéi so véi Hz 1a
15,933 va dung dich Y. C6 can dung dich Y thu dwoc 129,4 gam mudi khan. Mat khac cho m
gam hdn hop X tac dung véi dung dich H2S04 dic néng dw thu dugc 15,68 lit khi SO2 (dktc,
san phadm khtr duy nhat cda S™°) va dung dich Z. C6 can dung dich Z thu dwoc 104 gam
muoi khan. Gia tri cia m gan nhit véi gia tri nao sau day:
A.22,0 B. 28,5 C.27,5 D. 29,0
- Trich dé thi thtr THPTQG 2017 - THPT Yén Phong 2 - Bdc Ninh - Lan 1

Cau 3: Hon hop X gom FeO, Fe;0,4 va Cu (trong d6 s6 mol ctia FeO bang %36 mol cda X).

Hoa tan hoan toan 27,36 gam X trong dung dich chira NaNO3 va HCI, thu dwgc 0,896 lit khi
NO (san pham khir duy nhat ctia N*° & dktc) va dung dich Y chi chitra hai muéi clorua cé
khoi lwong 58,16 gam. Cho Y tac dung véi AgNO; du thu dwoc m gam két tua. Gia tri cia m
la:
A. 106,93 B. 155,72 C.110,17 D. 100,45
- Trich @@ thi tht THPTQG 2017 - THPT chuyén Lé Hong Phong - Nam DPinh - Ldn 1

Cau 4: Cho mot ludng khi 0, di qua 6ng dwng 63,6 gam hdon hop kim loai gdbm Mg, Al va Fe
nung néng thu dwoc 92,4 gam chit ran X. Hoa tan hoan toan lwgng X trén bang dung dich

HNO; dw. Sau khi cic phdn (rng x4y ra hoan toan thu dwgc dung dich Y va 3,44 gam hon
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hop khi Z. Biét ¢ 4,25 mol HNO; tham gia phan (rng. C6 can cin thin dung dich Y thu dwoc
319 gam mudi. Phan tram khdi lwong cta nguyén té N cé trong 319 gam hon hgp mudi trén
la:
A.18,213% B. 18,082% C.18,125% D. 18,038%
- Trich dé thi thtr THPTQG 2017 - THPT Nguyén Tdt Thanh - Ha Néi - Ldn 1

Cau 5: Nung 11,76 gam Fe trong khong khi, sau mét thoi gian, thu dwec 15,36 gam hon hop
ran X. Cho X phan tng hét v&i dung dich HNO; loang, dw thu dwoc Vml khi NO (sdn phdm
khtr duy nhat ctia N*° & dktc). Gia tri cia V 1a:

A. 1344 B. 2688 C.896 D. 2240
-Trich dé thi thtt THPTQG 2017~ Trung tdm luyén thi Diéu Hién - Can Tho - Thdng 2 - Tudn 2

Cau 6: Hoa tan hoan toan m gam hon hgp X gdm FeO, Fe304, Fe(OH), va FeCOs (trong do6
Fe304 chiém 25% s6 mol hon hop) bang dung dich HNO3 dw. Sau khi phan &ng hoan toan
thu dwoc dung dich Y chira (m + 284,4) gam mudi va 15,68 lit (dktc) hdn hop khi Z gom NO
va COz c6 ti khoi so véi Hz bang 18. Bidt NO 1a san phdm khir duy nhét ctia N*°. Gid tri cia m
la
A.151,2 B.102,8 C.78,6 D.199,6
- Trich dé thi thit THPTQG 2016 — THPT chuyén Lé Quy Pén - Ldn 1

Cau 7: D8t chay mot lwong hon hop X gdm Fe va Cu trong khi 0,. Sau mot thoi gian, thu
dwgc m gam hon hop rdn Y. Hoa tan hoan toan Y trong dung dich chitra hdn hgp gdm NaNO;
va H,S0, loang, thu dwgc dung dich Z chi chira 39,26 gam muoi trung hoa ctia cac kim loai
va 896 ml (dktc) hon hop hai khi c6 ti khéi so véi H, 1a 8 (trong d6 ¢ mot khi héa nau
ngoai khong khi). Dung dich Z tac dung vira du véi 540 ml dung dich NaOH 1M. Gia tri cia
m la:
A. 15,44 B. 18,96 C.11,92 D. 13,20
- Trich d& thi thir THPTQG 2017 - THPT chuyén DH Vinh - L&n 4

CAu 8: Hoa tan hoan toan m gam hdn hop X gom FeO, Fe304, Fe(OH), va FeCOs (trong do6
Fe304 chiém 25% s6 mol hdn hop) bing dung dich HNO3 dw. Sau khi phdn &ng hoan toan
thu duoc dung dich Y chira (m + 284,4) gam mudi va 15,68 lit (dktc) hdn hop khi Z gobm NO
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va COz cé ti khdi so v&i Hz bing 18. Biét NO 1a san phdm khir duy nhat ctia N*°. Gid tri cia m
la
A.151,2 B.102,8 C.78,6 D. 199,6
- Trich @& thi thir THPTQG 2016 - THPT chuyén Lé Quy Pén - Ldn 1
Cau 9: D€ 4,2 gam sat trong khong khi mot thoi gian thu dwoc 5,32 gam hon hop X gom sit
va c4c oxit clia né. Hoa tan hoan toan X bang dung dich HNOs, thiy thoat ra 0,448 lit khi NO
(san pham khtr duy nhét ctia N™> & dktc) va dung dich Y. Khéi lwong mudi khan thu dwoc
khi c6 can dung dich Y la
A. 13,5 gam B. 15,98 gam C. 16,6 gam D. 18,15 gam
- Trich dé thi thit THPTQG 2016 - THPT Yén Lac - Vinh Phiic - Ldn 1

Cau 10: D6t chdy m gam hon hop Mg, Fe trong Oxi sau mot thoi gian thu dwoc (m + 4,16)
gam hon hop X chita cic oxit. Hoa tan hoan toan hon hop X bang dung dich HCl vira du thu
dwoc dung dich Y chira (3m + 1,82) gam mudi. Cho AgNO; du vao dung dich Y thay tao
(9m + 4,06) gam két tia. Mat khac hoa tan hoan toan 3,75m gam hon hop X bang dung dich

HNO; loang, dw thu dwoc dung dich Z chira m’ gam mudi. Gié tri cham’1a :
A.107,60 B. 161,40 C. 158,92 D. 134,40
- Trich dé thi thit THPTQG 2016 - THPT Déng Pdu - Ldn 2

CAu 11: Hon hop X gdm Cu,0, FeO va kim loai M (c6 hoa tri khdng déi, trong X sé mol clia
ion 0%~ g4p 2 lan s& mol M). Hoa tan 38,55 gam X trong dung dich HNO; loing, du thdy c6
1,5 mol HNO; phan tng, sau phan &ng thu dwgc 118,35 gam hdén hop mudi va 2,24 lit
NO(dktc). Tinh phan tram khéi lwong cia M trong X?
A. 25,29% B. 50,58% C.16,86% D. 24,5%
- Trich @é thi tht THPTQG 2016 - THPT chuyén Thdi Binh - Thdi Binh - Ldn 3

CAu 12: Hon hop X gdm Al, Alz03, Fe va cac oxit clia st (trong dé Oxi chiém 18,49% vé khoi
lrgng). Hoa tan hoan toan 12,98 gam X can vira du 627,5 ml dung dich HNO3 1M thu dwoc
dung dich Y va 0,448 lit hdn hop khi Z (dktc) gom NO va N c6 ti 1é mol twong img 1a 1:1. Co

can dung dich Y thu dwgc m gam mudi. Gia tri cia m la
A. 60,272 B. 51,242 C. 46,888 D. 62,124
- Trich dé thi thit THPTQG 2017 - THPT Hoang Hoa Thdm - TP Hd Chi Minh - Ldn 1
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Cau 13: Cho 16,55 gam hdn hop X gdbm Fe304, Fe(NO3)2 va Al tan hoan toan trong dung
dich chtra 0,775 mol KHSO4 lodng. Sau khi cadc phan rng xay ra hoan toan thu dwoc dung
dich Y chi chira 116,65 gam mu6i sunfat trung hoa va 2,52 lit (dktc) khi Z gém 2 khi trong

d6 c6 mot khi héa niu ngoai khong khi, ti khoi ciia Z so véi Hz la ? . Mat khac, cho toan
bd lwong hon hop X & trén vao nuwdc, sau khi cac phan rng két thic, thu dwoc m gam rin
Y. Gia tri cia m gan nhit véi gia tri nao sau day ?
A. 13,7 B. 14,8 C.12,5 D. 15,6
- Trich dé thi thit THPTQG 2017 - THPT Thanh Chwong - Nghé An - Ldn 1

BAI TOAN HON HO'P KIM LOAI VA HQ'P CHAT CHG’A S TAC DUNG HNO3

CAu 1: Hoa tan hoan toan hon hop FeS, va Fe;0, bang 100 gam HNO3 a% vira du thu dwoc
15,344 lit hon hop khi gobm NO va NO, c¢6 khdi lwgng 31,35 gam va dung dich chi chira
30,15 gam hon hgp mudi. Gia tri ciia a gan nhat vi gia tri ndo sau day:
A. 43 B. 63 C.46 D.57
- Trich dé thi thit THPTQG 2017 - THPT chuyén Ha Long - Qudng Ninh - Ldn 2

Cau 2: Hoa tan hoan toan hén hop gém FeS, va Cu,S vao dung dich HNO; thu dwgc dung
dich X va 56 lit khi NO. Cho thanh Cu dw vao dung dich X dén khi phan &ng xay ra hoan toan
thu dwoc dung dich Y chi chira 2 chit tan va 2,24 lit khi NO. Biét rang trong cac qua trinh
NO la san pham khir duy nhat ciia N™° & dktc. Khéi lwong Cu da phan tng la:
A. 24,00 gam B. 23,00 gam C. 17,60 gam D. 12,80 gam
- Trich dé thi thit THPTQG 2017 - S& GD va DT tinh Qudng Ninh - Ldn 1

CAu 3: Hoa tan hoan toan 2,72 gam hén hop X gom FeS,, FeS, CuS va Cu trong 500ml dung
dich HNO3 1M, sau khi két thic phan &ng thu dwoc dung dich Y va 0,07 mol m6t chat khi
thoat ra. Cho Y tac dung véi lwong dw dung dich BaCl, thu dwoc 4,66 gam két tia. Mat khac,
dung dich Y c6 thé hoa tan t8i da m gam Cu. Biét rang trong cac qua trinh trén, NO 12 san
pham khtr duy nhat ctia N*°. Gia tri ciia m 1a:
A. 5,92 B.5,28 C.9,76 D.9,12
- Trich dé thi thit THPTQG 2017 - S& GD va BT tinh Ldm Pong - Ldn 2
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CAu 4: Hoa tan m gam hdn hop X gom Fe, FeS, FeS, va S vao dung dich HNO; dic, néng thu
dugc dung dich Y (khéng chira mudi amoni) va 49,28 lit hon hop khi gom NO va NO, c6
khoi lwong 85,2 gam. Cho Ba(OH), dw vao Y, loc két tia dem nung trong khong khi dén khi
khéi lwong khong déi thu dwoc 148,5 gam chit ran khan. Gia tri clam 1a:

A. 38,4 B. 9,36 C.27,4 D. 24,8
- Trich dé thi thtr THPTQG 2016 — THPT Trwc Ninh - Nam Dinh - Ldn 1

Cau 5: D6t chay hon hop dang bot gdbm sit va lwu huynh trong diéu kién khong c6 khong
khi, sau mot thoi gian thu dwoc 12,8 gam hon hop A. Hoa tan hoan toan A trong a gam dung
dich HNO3; 63% (dung dw), két thic phan &ng thu dwoc dung dich Y va khi NO, (sdn phidm
khir duy nhat ciia N™>). P& tac dung t6i da cac chat tan c6 trong dung dich Y can dung 0,3
mol Ba(OH),; déng thoi thu dwoc 45,08 gam két tha. Gia tri cda a gan nhat véi gia tri nao
sau day:

A. 150 B. 155 C.160 D. 145
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Pirc - Ldn 18

CAu 6: Hoa tan hoan toan hén hop X gdbm Al, Mg, FeO va CuO can dung 2 lit dung dich HNO;
0,35M, thu dwoc dung dich Y chi chira mudi nitrat (khong chira ion Fe2+) va 3,36 lit khi NO
(san phdm khtr duy nhat cdia N*> & dktc). Mat khac, cho hén hop X trén tac dung véi dung
dich HCl vira dd, thém AgNO; dw vao hon hgp sau phan ng, thu dwgc 77,505 gam két tla.
Tong khéi lwong cta cac oxit kim loai trong hon hop X 1a:

A. 7,68 gam B. 3,84 gam C. 3,92 gam D. 3,68 gam

Cau 7: Cho mot ludng khi 0, di qua 63,6 gam hon hop kim loai Mg, Al va Fe thu dwoc 92,4
gam chit ran X. Hoa tan hoan toan lwong X trén bang dung dich HNO; dw. Sau khi cac phan
rng xay ra hoan toan, thu dwoc dung dich Y va 3,44 gam hon hop khi Z. Biét ¢6 4,25 mol
HNO; tham gia phan &ng. C6 can cin than dung dich Y thu dwgc 319 gam mudi. Thanh phan

phan tram vé khéi lwong clia nguyén té N c6 trong 319 gam hén hop mudi trén la:

A. 18,082% B. 18,125% C.18,038% D. 18,213%

CAu 8: Hoa tan hoan toan m gam hén hop T gdm Al, Mg, MgO trong dung dich chira hdn hop
gdm 0,19 mol HNO5 va HCl. Sau khi cac phan tng két thuc, thu dwoc 5,824 lit hon hop X
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(dktc) gom cac khi NO, H, va N, c6 ti 1é mol twong &ng va 10: 13: 3 va dung dich Y chi chira
muoi. Cho NaOH dw vao Y thi thiy lwong NaOH tham gia phan &ng t6i da 1a 1,63 mol; dong
thoi thu dwoc 11,6 gam két tda. Gia tri cia m gan nhat véi gia tri nao sau day

A. 15 B.16 C.17 D. 18

Cau 9: D& 26,88 gam phdi Fe ngoai khong khi sau mot thoi gian thu dwoc hon hop rin X
gom Fe va cac oxit ctia Fe. Hoa tan hoan toan X trong 288 gam HNO3 31,5% thu dwoc dung
dich Y chtra cAc mudi va hon hop Z gom 2 khi, trong d6 oxi chiém 61,11% vé khdéi lwong. Co
can dung dich Y, sau d6 nung dén khi khdi lwong khong déi thi khéi lwong chit ran giam
67,84 gam. Nong do phan tram ctia Fe(NO3)3 c6 trong dung dich Y gan nhit véi gia tri nao
sau day:

A. 24% B.25% C.26% D.27%
[Trich bai tip thay Tao Manh Dirc]

Cau 10: Nung m gam hén hop A gobm Mg, FeCO3, FeS, Cu(NO3), (trong A phan trim khdi
lwong cua oxi la 47,818%) mot thoi gian (mudi nitrat bi nhiét phan hoan toan) thi thu dwoc
chit ran B va 11,144 lit hdn hop khi gobm CO,, NO,, 0,, SO,. Rdn B phan trng hoan toan véi
HNO; dic, néng du thdy c6 0,67 mol HNO; phan trng thu dwoc dung dich C va 3,136 lit hon
hop khi X gom NO, va CO, c6 ti khéi so véi Hy la % Cho C tac dung hoan toan véi BaCl,
dw thiy xuat hién 2,33 gam két tha. Biét rang cac khi do & dktc va NO, 1a sdn phdm khir duy
nhat ctia N*° trong cac qua trinh . Gia tri clia m gan nhat véi gia tri nao sau day

A. 48 B. 33 C. 40 D. 42

CAu 11: Hoa tan hét 8,72 gam hén hop FeS;, FeS va Cu vao 400 ml dung dich HNO3 4M, san
phim thu dwoc gobm dung dich X va mot chat khi thoat ra. Néu cho dung dich BaCl; duw vao
dung dich X thi thu dwoc 27,96 gam két tua. Mat khac néu cho dung dich Ba(OH)2 dw vao
dung dich X thi thu dwoc 36,92 gam két ttia. Mat khac, dung dich X c¢6 kha ning hoa tan toi
da m gam Cu. Biét trong cac qua trinh trén, sdn pham khir duy nhat cia N*> déu la NO. Gia
tri cia m la:
A. 32,96 B. 9,92 C. 30,72 D. 15,68
- Trich d& thi thir THPTQG 2017 - THPT Viin Ban - Lao Cai - Ldn 1
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CAu 12: Hoa tan hét 3,264 gam hon hop X gdm FeS,, FeS, Fe, CuS va Cu trong 600ml dung
dich HNO; 1M dung néng, sau khi két thic cac phan rng thu dwoc dung dich Y va 1,8816 lit
mot chit khi thoat ra. Cho Y tac dung v&i lwgng duw dung dich BaCl, thu dwgc 5,592 gam két
tda. Mat khac, dung dich Y c6 thé hoa tan t6i da m gam Fe. Biét NO la san pham khir duy
nhat cia N*° & dktc . Gia tri cia m 1a

A.9,760 B. 9,120 C.11,712 D. 11,256
- Trich dé thi thit THPTQG 2017 - THPT chuyén Thoai Ngoc Hédu - An Giang - Ldn 1

Cau 13: Hoa tan 1180m gam hoén hgp H gom FeS,, FeS, Fe, Oy, FeCO3 vao dung dich chtra 2
mol HNO5. Két thic phan ng thu dwoc 549m gam hon hop khi T gom NO, NO,, CO, va
dung dich X. Cho X tac dung t6i da v&i 20,16 gam Cu, thi chi c6 khi NO thoat ra; dong thoi
thu dwgc dung dich Y, khéi lwong chét tan trong Y 16n hon khéi lwong chét tan trong X 1a
18,18 gam. Mat khac, dung dich X phan &ng t6i da véi 500 ml dung dich Ba(OH), 1,74 M.
Sau phén ¢ng, thu dwgc 90,4 gam két tua. Biét rang trong H oxi chiém 24,407% vé khdi
lwong va trong ca qua trinh, san pham khtt ctia N*> chi gom NO va NO,. Thanh phan phan
tram vé khdi lwong ctia NO, trong hon hop T ¢6 gia tri gin nhat véi gia tri ndo sau day:
A.30% B. 23% C. 55% D. 28%

- Trich dé thi thr THPTQG 2016 - Codng dong Hbéa hoc Bookkgol - Lan 8
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C. PAP AN VA HUONG DAN GIAI BAI TAP TU LUYEN

BAI TOAN HON HO'P KIM LOAI VA OXIT KIM LOAI TAC DUNG HNO3

Cau 1: Pap an A

]
Cu,0 . 1mol NO = 0,2™m°
X { FeO} 0=z - {Cu“ Fe3* NH} M“+} L HLO
P NO3 2
48 gam M 157,34gam 3
BTKL my + m — Mg —IM
Ni,o = X HN0318 NO Y _ 0,05m°!
BTNT H n 2
NyNo 10nyy+ — 4nyo
S gy, = —— ZNH N0 _ 9,4mol =, = 0,2m!
BTE
{—) d. 0,2 = 8nNHI + 3nNO - (chuZO + npeo) =1- (ZnCuZO + nFeo)
0,2My + 72(2n¢y,0 + Npeo ) = 48
=23 0.2.24
L a=2, M=24(Mg) > %my, = ——!.100% =

48

Cau 2: Pap an D

(1) HNO3 {NO = 0,26™°!
_—

N,0 = 004mol}+ Fe3* Mg?* NHf NO; +H,0

FeXO MgO 129,4 gam

ful Fe Mg )
m gam Fe Mg (2) HyS0, 5 , .
N S0, +  Fe3t Mg?t S0~  +H,0

0’7m01

104 gam

Cach 1
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BTE cho (1) va (2) 2n — 3nyg — 8n
nygs = —2 go 29 — 0,0375m!

BTDT cho (1) va (2)

BTKL {mKL + Mypf + Mmyo; = 129,4 (1)

E—
-2 SHIFT SOLVE 1
0,0375 mol

Xét qua trinh (2), ta cé:

BTE + BTDT |
{—) 2ngy2- = 2Ngp, + 2Ng = N = 0,1m°

My, = my — mgg;- = 104 — 0,8.96 = 27,2 gam

Gan nhit

—— m = mg;, + mg = 28,8 gam ——— | 29,0 gam

Cach 2

BTE cho (1) va (2) 2n — 3nyg — 8n
cho va nNH4 _ S0O; EI;IO N,0 _ 0’0375m01

Goi T 12 hdn hop mudi chira Fe(NO3), va Mg(NO3)2, = mp = my — myy,N0, = 126,4 gam

BTDT + Ting giam kh&i lwgng 5 my — my 126,4 — 104
NO3 T 2Myos — Msoz-  2.62— 96

— O,8m01

BTNT S +BTNT H

— — — mol
Ny,0 = Ny,so0, = Nso, +Ngp2- = 1,5

BTKL Gan nhit
—> My + mH2504 =my + msoz + mHZO >m= 28,8 gam —mm 29,0 gam

Cau 3: Pap an B

FeO | (NaN0s) |NO = 0,04™! + H,0
X {Fe304} Hdl y (Fe** Feit Cu2+} ANOsay { Agl}
27,36 gam Cu 58,1;gam cl m;gv;m AgC

BTNT N | BINTH Nyq
R = = _— = —
Nnano ; = Nyo = 0,04 Ny,0

2

BTKL
——> My + Myg + Myano ; = My + Myp + My, 0
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n
= 27,36 + 36,5.n;g + 85.0,04 = 58,16 + 30.0,04 + 18.’*7Cl = nyg = 1,04™0!
Nycp — 4n

= gy, = HCl - NO _ () g4qmol

{72nFeO + 232nFe304 + 64ncu = Imy

| _ny Ngeo = 0’04m01

] T = 0 © {Npey0, = 0,1m

— 3Ngep — Npej0, — Ncu = 0 Fe304 — Y

BINT 0 ng, = 0,02m!
— Cu ’
——Npeo + 4Mpeg0, = Noy,

BTE
— — 1
E— nAg = Ngeg + nFe304 + ZnCu — 3nNO = 0,06m0

BTNT Cl = m = My + Mygq =|155,72 gam

— — mol
———> g = Ny = 1,04

Cau 4: Pap an C

Fe
{Al} +0,—— X 1\1/}1 = khi Z N}+{eNH+ No—g }+H20
Fe 92,4 gam Og 3,44 gam 4 3
63,6 gam 319 gam
BTKL
——— Mo, x = Mx — Mg, = 92,4 — 63,6 = 28,8 gam
BTKL my + Myno, — Mpusi — Mz 92,4 4+ 4,25.63 — 319 — 3,44
——Ny,0 = 318 muot = 18 — 2'095mol
BTNT H n —2n 4,25 — 2.2,095
—)nNH+ = ANO3 2 f20 = 4 = 0’015m01
_ Myyg — Myg,No; — Mg, 319-0,01580-636
= Moz, = 62 - 62 =4l
= ny =nNyoz, + 2Nyu,no; = 41 +2.0,015 = 4,13mol
4,13.14
= %my = 319 .100% ={18,125%
Cau 5: Pap an A
m my — m 15,36 — 11,76
Tacéd nge = 5—‘: =0,21m, ny = — = e = = = 0,225m°!
BTE _ 3nge —2np _ 3.0,21 — 2.0,225

= 0,06™! = |V = 1344ml

3 3
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Cau 6: Pap an A

FeO = amol
Fe;04 = pmol HN O3 NO = ( 4mol
X LY. Fe(NOs)s + z{ = 04™
i [0 S w270
3 — Y
BTNT C ol
nFeC03 = ncoz = 0'3 Ny = Npeo + nFe304 + nFe(OH)z + nFeC03 = 4‘nFe304
=2a+b+c+03=4b )
BTE
—> 3nN0 = Ngeo + nFe3O4 + nFe(OH)Z + Ngeco 3 =>a+b+c+ 0,3 = 0,43 (2)
0,2 b= O’3mol
{a +c=0,6m! =m=my — 2884 = Mpe(NO3)3 — 2844

=242(a+3b+c+0,3) —284,4 = 242(0,6 + 3.03 4+ 0,3) — 284,4

=1151,2 gam

Cau 7: Pap an A

NaN O I{Hz = 0,02™m°!
Fe Fe  {i7so. |lNO = 0,02m!
X{ u + 02 —Y{Cu———— Fe't Cu?t Na®t NaOH =0,54mol

C
0 z | so-
39,26 gam

+ H,0

BTNT N mol
——Nyano; = Nno = 0,02

Dung dich Z tac dung t6i da véi 0,54 mol NaOH = n. ngn+ + 2ng, 2+ = 0,54M0!

BTDT Z N.Ngan+ + 2n¢ 2+ + Ny,+ 0,54 4+ 0,02
nSO4_ — Fe 2Cu Na® _ > — 0'28m01
BTNT S mol
_— nH2504 = nSOAZ}— = 0,28

= My = Mz — My,+ — Mgpz- = 39,26 — 0,28.96 — 0,02.23 = 11,92

BTNT H 2ny,50, — 2ny, 0,58 — 0,04

= 0,26™!

BTNT O
—————ng,, = Ny,0 +Nyo — 3NNano, = 0,26 + 0,02 — 0,02.3 = 0,22™

=S m=my + Mgy, = 11,92 + 0,22.16 =|15,44 gam
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Cau 8: Pap an A

FeQ = a™°!
Fe;04 = pmol HN O3 NO = ( 4mol
X _ mol —>Y: Fe(N03)3 + Z{ _ ’ mol
m;gv;m Fe(OH)z =C (mm COZ =0,3
| FeCO5 = 0,3™!
BTNT C ol
— Npeco, = Ngo, = 0,3 Ny = Npeo + Npey0, + NEe(0H), T NFec0; = 4NFe,0,
>a+b+c+03=4b (D
BTE
— 3r1N0 = Ngeo + nFe3O4 + nFe(OH)Z + Ngeco 3 >a+b+c+ 0,3=0,4.3 (2)
1), { b= O’3mol
—_—
a+c=0,6m!

>m=my — 288,4 = mFe(N03)3 — 284’,4

=242(a+3b+c+0,3) —284,4 = 242(0,6 + 3.03+ 0,3) — 284,4

- (1512 gam

V=224lit

Cau 9: Pap an C

Quy ddi Fe  HNOj3 {FeZJr Fe3*
Fe +0 X —— NO + _
0‘075m01 2 {bg O,OZmOl NO3
5.32 gam
et m = Y2 gopemel o _Mx e 532-42
aCco: nFe—56— , ng = 16 = 16 =0,

BTE
{—> 3Nge3+ + 2Npe2+ = 3nyg + 20y = 3.0,02 + 2.0,07 = 0,2™°! < { Nge3+ = 0,05

BTNT Fe B ol
Npe3+ + Npe2+ = Npe = 0’075mol Npo2+ = 0,025

. [ Fe(NO3); = 0,05™°!
= Muo6i khan gom {Fe(N033)23= 0.025ml = M = Mge(N0y); T MEe(N03), = |16,6 gam

Cau 10: Pap an A

HCl v {Mg2+ Fe2+ Fe3+} AgN O3 . {AgCl}

el O — 282
m+1,
Mg Mg (9m+4,06)
(o —x e —
re’ m+4,16) L O HNO3 Mg2t Fe3t
m gam X — 7 { & — }

3,75r:v1Jgam m’:‘;"m N03
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BTKL _ Moyie — Mgy, 4,16 _ mol
— Doy = 16 =g ~ 020
Tacong- = 2ngy, = 0,52m!

my = mg;, + mg- = 3m+ 1,82 = m + 0,52.35,5 = m = 8,32 gam

Xét hon hop két tda, ta cd

BTNT Cl
————— Ny = Ngp- = 0,26™

= m; =9m + 4,06 = 78,94 gam m; — Mpeq

=Ny, = == = 0,04™!

108
_ — 1 — 1
= nFe%‘?—) = nAg = 0,04m0 = nFeO(X) = 0,04m0
=T 3,75 hén hop X sé chi = 0,04, ———— = 0,1™!
rong m gam hon hop X s€ chtra ngeg 832+ 416

BTE
— DNoz =

= N¢-+peo= 1,3+ 0,1 = 1,4™°!

n .
Ctrao dsi

. 31,2
>m = mg, + mNog = 8,32m+ 1,4.62 =|107,6 gam

Cau 11: Pap an 2

CuZO 24 3t t
X {Fe0 + HNO; ——— NO +{Cu Fel' M™ 1o
3855 gam | M L™ 0,1mol NH} NO3
STAL my + Myno, — Myys — Myo 38,55 + 1,5.63 — 118,35 — 0,1.30
_— nHzO = —
18 18
= 0,65™!
BTNT H n 2
e ngr = HNO 5 - Ha0 _ 0,05m
BTNT N -
— nNOBTKL = nHNO3 — Nno — 2nNH4NO3 = 1’3

= Mg, = Mpyys — Moz, ~ MkNo; = 33,75 gam

my — Mgy,

1
5 = 03" =ny =5.03=015"

>ng =
0 2

L0 = Xmol Cu= meol
o . 2 Quy doi Fe = ym°1
bat hon hgp X thanh X< FeOQ = ymol - M = 0. 15mo!

— mol
M = 0,15 0= O’3m01

Ng = Ncy,0 +Npeg =X +y =03 (1
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BTE
— 2n¢y + 3Npe +n.ny = 3nyo + 8nyy; + 2ng
= 4x+ 3y +0,15n = 1,3 (2)

(2)-3.(1)
_—

x+0,15n=13-033=04=>n<2,67

Xétn=1=x=04—0,15=0,25m° = y = 0,3 — 0,25 = 0,05™°!

=>M=

33,75 — 64.2x — 56y

0,15

= —1,05 (loai)

Xétn=2=x=0,4-0,152=0,1" =y =0,3-0,1=0,2m

_ 33,75 — 64.2x — 56y

=> M
0,15
i my  65.0,15
= PoMzngy = he ~ 38,55

Cau 12: Pap an C

l

Quy hén hop X thanh Al, Fe, 0 = {

= 0,15™!

= 65 (Zn)

100% = [2529%]

} HN 03=0,6275M°!

Y

ng = 0,15™°!
mgp, = 10,58 gam

{No = 0,01m°1}

N, = 0,01™°!
{Al3+

Fe3+
No; i)

NH;

nHNO3 = 2n0 + 4nN0 + 12nN2 + 10nNH4NO3 = nNH;{— = nNH4N03 = 0,01675m01

BTNT N

— — 1 —
—)nNO'jT = nHNO3 — Nno — 2nN2 = 0,5975m0 =>m = mg; + mNOBT + mNHI

Cau 13: Pap an B

F6304
X {Fe(No:g)z}
Al
16,55 gam

m gam

= (46,888 gam

Z{No = 0,0125m°1}
KHS 0,=0,775m°l H, = 0,1™°!
Fe3+ Al3+ K+
s { NH; 502—} + Hz0
116,65 gam 4 4
H,0 { F6304 }
st Alné’u dw Fe
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTKL my + MgHso, — My — My
—— Ny, = : = 0,2625™m°!
18
Xét hon hop ran X, ta c6
BTNT N Nyy+ + Do
— 4 — mol
— NEe(NO4), = — 5 = 0,0125
BTNT O nyo + Ny,o0 — 6nFe(NO3)2
_ _ ]
——— Npe,0, = 2 = (0,05™m°
My — Mgpe;0, — MEpe(NO3)
= nA] — 3Y4 3)2 — 0’1m0]

27
Khi hoa tan hdn hop ran X vao nudec thi:

2Al + 3Fe(NO3), ——— 2AI(NO;); + 3Fe
0,1mol 0,0125 mol 1 mol

120
Vay hon hop ran sau phan tng hon hop ran sau phan &ng gdm Fe;0,, Alg, va Fe

BTKL Gan nhéat

—— m = My — My (Noy); = 14,875 gam ——— 14,8 gam

BAI TOAN HON HO'P KIM LOAI VA HO'P CHAT CH’A S TAC DUNG HNO3

Cau 1: Pap an D

{ FeS, = qmol } 100 gam HNO3 a% { NO = 0,01m°1 } {Fe3+ = (a + 3b)mol}

Fe;0, = b™! NO, = 0,675™ NO3 503
2amol
30,15 gam
BTNT Fe
——— N3+ = Npes, + 3Npe,0, = (@+ 3b)™' | Brar _ 3 )
BTNT S ol >NINpy = SMpe3+ — £Ngp2-
>Ngp2- = 2Npes, = 23

= (—a + 9b)m!
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTE
I 15nl:'esz + nFe304 = 3r1N0 + rlNo2 = 0,705

Mg3+ + mN0§ + mso%— = 30,15

o { 15a+b =10,705
56(a+ 3b) +96.2a + 2(—a + 9b) = 30,15
a = 0,045m0! BTNT N
{b =0 03m0] nNO3T = 0,225m01 —>nHNO3 = nNO3T + Njo + nNOZ = 0'91m01

Gan nhit

= myyno, = 57,33 gam = a =57,33% ——

Cau 2: Pap an A

NO = 2,5™°!
FeS, = a™°! ) HNoO; 2+ 3+
2 mol _— gt}lmol lzglol Cu =xmol _
Cu;S=b _ —— > Fe?t  S03% Cu’t + NO
SO4 HNO?’du’ gmol (Za+b)m°1 0'1m01
(2a+b)mol
dung dich Y

Khi cho FeS, va Cu,S tac dung véi HNO;

BTE
— 150, + 10n¢,,s = 3nyg = 15a+ 10b = 7,5 (D

BTPT (Y)

— Mgy = Nsoi- + np2+ = (2a+b) —a = (a+b)m

BTNT Cu

—>nCu€6=nCu"&3+nCu=2b+x=a+b:x=a—b (2)
BTE
Khi cho Cu tac dung voi dung dich X —— 2n¢, = X = 3nyg + D3+ = 0,3 +a 3)
— mol
W@ (3704 |
———{b =0,075"" = ng, = 0375 =
x = 0,375m°!
Cau 3: Pap an C
NO
0,07mo
FeSZ m '
Fes | quy i (F€=X ) 03=0,5m°! Fe’* Bz, BaS0, = 0,02™m°!
CuS ——{Cu = ymol - Cu2+
2,72 gam Cu S SO4 m gam Cu FeZ+ Cu2+ NO
HNO3,,, {504— NOg} +
BTNT S

——— N = Ngyg0, = 0,02™°!', Ta c6 hé phwong trinh sau
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Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor | Chuyén dé HNO3

- Mpe + Mgy + Mg = My {56){ + 64y = 2,72 — 0,02.32 { x = 0,02m°!
— 3ng + 2n¢, + 6ng = 3nyg 3x+ 2y =0,07.3 — 6.0,02 y = 0,015mo!

BTPT (Y), BINT N

nHN()Bpw = nNog + Nno = 3nFe3+ + 2nCu2+ — 21’15042}— + Nno = 0,12m01
= Nyno,,, = 0,5 —0,12 = 0,38™"

Sw oxi héa Sw Kh

NO3 + 4H' + 3e —— NO + 2H,0
Cu—— Cu?t + 2e
Fe3* + e —— Fe?t

1/3n
> ng, = E( Tt nFe3+) = 0,1525™! = [mg, = 9,76 gam|

Cau 4: Pap an A

NO, = 1,2m°!
FFeS Quy d . ol HNO NO = 1m01
uy doi =

X Spes, (T { S— ;m' } : Fey(S0,)5 2, | { Ba50, }—>Nung {BaSO4}

m gam S 2 2 473 Fe(OH)3 F8203
148,5 gam
o Fe = mol
Quy do6i hon hop X thanh 22 { S — ym°1
m gam

BTE

— 3nge + 6N = nyp, + 3nyp = 3x + 6y = 4,2 (1)

Khi nung két tda dén khi khdi lwong khong do6i thu dwgc gobm

BTNT Fe Nge xmol
————Npe,0, =5 = 5
BTNT S 72 2 3 my =m0, + Mpygo, = 80x + 233y = 1485 (2)
— o _ omol
— Npasp, = Ng =y"°

1,2 {x = (,4mol
_—

0. 5mol = m = mg, + mg = 56.0,4 + 32.0,5 =|38,4 gam
y=>4,

Cau 5: Pap an B

Ba(NO5)
1 HNO {a gam e3+ mol 32
A [(Fe= x™me 31 63% S02- Ba(OH);=0,3
8 s=yml > 1°Us Fe(OH); = x™m°!
12,8 gam H* — BaS0O, = y™mo!
45,08 gam adty =Yy
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Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor | Chuyén dé HNO3

{ mp, + mg = 12,8 < { 56x + 32y = 12,8 {x =0,16™°
MEe (0H); + Mpaso, = 45,08 107x + 233y = 45,08 y = 0,12m01
BTNT Ba mol
—— 1By (N03), = NBa(0H), — NBaso, = 0,3 — 0,12 = 0,18
BTE mol
— Nyo = 3np. + 6ng =0,16.3+0,12.6 = 1,2
BTNT N mol
—>nHN03 = Nno + ZnBa(NO3)2 = 1,2 + 20,18 = 1,56
1,56.63.100 Gan nhét
=>a= e 156 gam& 155 gam
Cau 6: Pap an D
INO = 0,15™°
HN 03=0,7™°l
A13+ Mg2+ Cu2+ Fe3+
Y _ BINT N mol
Al NO3 —— nyp; = 0,7 - 0,15 = 0,55
Mg __ |
FeO | {Ag }
Cuo 3 2 2 2 77 So?gam AgCl
+ + + + :
HCl {Al Mg _Cu Fe } AgNO 3
Cl A13+ Mg2+ Cu2+ Fe3+
Z{ NO3
BTPT (Y) va (Z
BTNT N
—— Nagno, = Nyoy = 0,55™
Xét hon hop két tua, ta cé
108n,g + 143,50y = 77,505 Npg = 0,04mo!

Ag
i AcCl =) BTNT Ag
77,505 gam Ny + Npgel = NpgNo; = 0,55

BTE
——— Ny = Npe2+ = Npg = 0,04™

_ NyNo; — 4-nN0 _ 0,7 —4.0,15
B 2 - 2

= nguo = no"8 ™ —npo = 0,05 — 0,04 = 0,01™!

= Moyit = MEpeo + Mcyo = 0,0472 + 0,0180 =

trong oxit

=, = 0,05™

-

nAgCl = 0,5 1mol

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

Cau 7: Pap an B

Cach 1:
M Me z {o
8 Al HN03=4,25m°" |3 44 gam
Alp +0p—— X Fe {Mg2+ AR+ Fe3+}
Fe 92,4 gam Y + _
63,6 gam 0 319"§am NH4 NO3
BTKL  gong x _ Mx — My  924-636
N =T T 16 B
BTKL my + myno, — My —mz 92,4 + 4,25.63 — 319 — 3,44
— = = = 2,095™!
20 18 18
BTNT H n —2n 4,25 — 2,095.2
Ny = HNO3 H,0 _ _ 01015m01
4 4 4
BTKL  rong ki _ My — Myp,No; — Mg, 319 — 0,015.80 — 63,6 o mol
— oy T 62 B 62 =41
=0y ¥ = g% + 2nyy,no, = 41+ 0,015.2 = 4,13™!
o/ trong Y _ 4,13.14 o _ S
= %my =319 .100% =1{18,125%
— ~mol
Mg | Z {N _ amol}
Mg _ mol ot 0= b
. Al HN 03=4,25 3,44 gam
CaCh 2: {Al} + 02 _— 0 4?5 Fe Mg2+ A13+ Fe3+
Le "o Y NHf NO3
63,6 gam 319 gam cmol
BTKL  yong x _ Mx — My, 92,4 — 63,6 1
= = = 1 mo
fo 16 16 8
my + mg = my = 14a + 16b = 3,44 (1)
BTNT N
nﬁ].é;rong Y = nHN03 - ngong Z_ ZnNH4N03 = (4,25 —da— ZC)mOI
BTE trong X __ trong Z
— 5ny + 8nyy; +2ng = 2nyg2+ + 30,3+ + 3ng3+ + 20,
KL trong Y
"No g
=>5a+8c+182=425—a—2c+2b (2)
my = My, +Mygo 8+ Myy,no, = 319 = 63,6 + 62(4,25 —a — 2¢) + 80c (3)
a=0,12m°!
(1),(2),(3) ’ wone v (425—10,12).14
= mol  — o 81 = .100% ={18,1259
c=0,
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

Cau 8: Pap an A
NO = 0,1™°!
H, = 0,13™°!

Al |
— 1 — mo
T{ Mg } + {HN03 HC(l),19mo } N, = 0,03

MgO 2+ A3+ +Y  NaOH pax =1,63™°!
Y{Mg Ai_ NH4} AT max = | Mg(OH),
c 11,6 gam
BTNT N
———— Nyt = Nyno, — Nyo — 20y, = 0,19 — 0,1 - 0,03.2 = 0,03™
11’6 mol
g on), = £g~ = 0:2
N nAl _ nNao Hpax ZIMgH - nNH:{' _ 1,63 - O,AZI-.Z - 0,03 _ O’3m01
BTPT Y
———— gy, = 303+ + 2nyges + Ny = 3.0,3+2.0,2+ 0,03 = 1,33l
BTNT Cl
— Ny = nc1(—Y) = 1,33m01
n + nyg — 2ny, —4nyy+ 1,334+ 0,19 — 0,13.2 — 0,03.4
BTNT H 0 = HNO 3 HCl H, NH§ _ + _ 0’57mol
2 2
BTNT O
ng T =nyo + Ny,0 — 3NpNo, = 0,1™°

Gan nhat
= m = my, + my +mg = 0,2.24 + 0,327 + 0,1.16 = 14,5 gam —

Cau 9: Pap an A

Khi Z {g}
%mo=61,11%

Fe +0, — x{lz)e} + 288 gam HNO3 ——>
048me 31,5% Fe(NO3),) Nung
3)2
Y{Fe(NO3)3} > Fe0s
288.0,315 ol

DHNOy =~ 05 = 1,44

n — Xmol
Bét{ FeN0z); =X

Nre(NO3)3 =Y
Mrgn giam = (180 — 8O)nFe(NO3)2 + (242 - 80)nFe(N03)3 = 100x + 162y = 67,84 €y

BTNT Fe

——— Ne(N03), T NFe(N03); = Npe = X +y = 0,48 (2)

155 | Tran Nguyén Trong Nhan - 11A2 - THPT chuyén Lé Quy Pén - Pa Ning



Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor

Chuyén dé HNO3
W@ (x=0,16™" BIBT ()  gong v !
—’{y _o3gmol Doy = 20Reos), T 3Nreqnog); = 1,28™
BTNT N
——— "™ F = nyyo, —njor | = 1,44 — 1,28 = 0,16™
0,16.14 trone 7 9,76.0,611
>my=—"——=576gam=>n, ° =——7"—=022"
M2 = 10611 gam = fo 16
BTNT H n 1,44
sy, = 2 = = 0,72m
2 2 2
BTNT O
ngong X = = 3n E.(())n—g Y +n trong z + Ny,o0 — 3nHNO3 = 0,46m01
= my = Mg, + mg = 0,48.56 + 0,46.16 = 34,24 gam
BTKL sau pu B B
—my, = my + Mg2 yyo, — Mz = 34,4 + 288 — 5,76 = 316,48 gam
0,32.242 Gan nhit
= %Cre (NO3)3 = m 100% = 24,47% ———
Cau 10: Papan D
co,
N
Khi 002
0,493?11101 2
Mg SO,
FeCO3 Nung
8 ) Fes M {Noz = 0.13“‘01}
m gam g — 1
CU(N03)2 B FeO HN03=O,67m01 COZ - O’1m0
FeS 2+ pa3+t 2+ 1
Cu0 C{Mg Fe™ Cu }Ba—cz> BasSO,
SO4_ NOE 0'01m01
ncoz + nNOZ + noz + nsoz = 0,4975m0]
BTNT S
n;l;;)iz:g ¢ = Npgs 04 = O,Olmo1
BTNT O on N N
—)ngo 88 = 3p ;Irg_g “+4n ;rgif’ “+ 2nyg, + 2ncp, + Ny,0 — 3NgpNo , = 0,265™°!
BTNT O
— 0" A = 2ny + 00" P = 2.0,4975 + 0,265 = 1,26™
16.1,26

>m= m: 42,16 gam
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

Cau 11: Pap an A

NO
BaCl
FeS2 = amol HN 03=1,6me! Fe3+ Cu2+ &) BaSO4 — 0'12m01
FeS = b X{ HNOs,_
Cu = cmo! S02- Ba(OH)z 4, { BaS0,4 }
* *|Fe(OH); Cu(OH),

Khi cho BaCl;, vao dung dich X, ta c6

BTNT S ol
— Ng = 2Npes, + Nges = Ngp, = Npaso, = 0,12

Khi cho Ba(OH)2 dw vao dung dich X, ta c6 khoi lwgng cac hidroxit tao thanh la:
MEge (0H); + Mcy(on), = 107(a+b) +98c = 39,92 — 27,76 = 12,16

Ta c6 hé phwong trinh:

2a+b=0,12 a=0,05m
107a + 107b + 98c = 12,16 & { b = 0,02™°!
120a + 88b + 64c = 8,72 c = 0,015™°!
BTE o = 15ng.s, + Inges + 2ngy, _ ,32m

3

— mol — mol
= nHNO?’pw = 0,32 = nHNO3du = 1,28

Khi d6, dung dich X gdbm HNOs du (1,28™°!), Fez(S04)3 (0,035™°!) va CuS04 (0,015™!)

Suy ra s6 mol Cu bi hoa tan téi dala:

Ng.3 3
ng, = F; . + 5N, = 0,515™" = [m, = 32,96 gam|

Cau12:PapanD

NO
BaCIZdu‘
FeS, FeS) Qu dsi (F€) unos=o6me Fe3* Cu?*t)|— BaSO,
i } Cu mol
o Fe CuS y<{ HNOgz,, 0,024
3,264 gam S S02- Fe max =m gam {Fe2+
—_—
* Cu

BTNT S
———Npaso, = Ngoz- = Nsy, = 0,024™ = mg, + mg, = 2,496 gam

BTE he. =0 024m01
——— 3ng + 2ng, + 6ng = 3nyo = 0,252™° = F T 7
Fe Cu S NO {ncu — 0,018m01
BTNT N

— — mol
—>nN0§ = nHN03 — Nyo = 0,516
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

— — l
E— nHZO = ?)nHNO3 — Nno — 3nNO§ - 4‘71504%— = 0,072m0
— — 1
= nHN03 - 2nH20 = 0,4‘56m0

Do H* va NO3 du = Chi tao Fe3*. Khi cho Fe vao dung dich Y thi x4y ra cic phan ttng:
3Fe + 8H' + 2NO3 —— Fe?* + 2NO + 4H,0

Fe + Cu?t —— Fe?* + Cu Fe + 2Fe3* —— 3Fe?™

= npe = 0,375ny+ + ngy2+ + 0,50ke3+ = 0,201™! = |m = 11,256 gam|

NO
:1; {NOZ} + H,0
549m gam COZ
2+ 2+
FeS, Fe Cu+
FeS Cu —— NO+Y{Na* [H
H Fe.0. ( T HNO3 — 0,315mol NO3z
bt €x y 2mol 3+ 2— _
1180m gam FeCO X{Fe SO% } SO%
eLs H* NO3
BaSO
Ba(OH —>¢{ 4}+BaNo
0,g7m01)2 Fe(OH)g ( 3)2
90,4 gam
Xét phan trng

3Cu + 8H1Jr + 2NO3 —— 3Cu?* + 2NO + 4H,0
xmo 5

4

BTKL X |
——> Am =mg, — (mH+ + mN03—) = 18,8 = 20,16 — (x + 62.1) =>x=0,12"°

BTE
— Nge3+ = 2ngy — 3nyo = 2ngy — Ny = 0,315.2 — 2 012= 0,54m°!

BaSO, } . _904-054107
Fe(OH),J —~ MBasO4 = 233 —

14m01

Xét hon hop két tlia L {
90,4 gam
BTNT Ba mol mol
—>nBa(NO3)2 = nBa(OH)Z - nBaSO4 = 0,87 - 0,14‘ = 0,73 = nNO3T = 1,4‘6
BTNT H Ngno, — N+ 2 —0,12
2 2

= 0,94™!

BTKL
——> My + mHN03 = Imyg + mr + mHZO

= 1180m + 2.63 = (0,12 + 0,54.56 + 0,14.96 + 1,46.62) + 549m + 18.0,94
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

0,04.1180.0,24407 0

=>m=0,04=ng, = e ;720!
_ My — (mge +mo +mg) _ 1180004 — (05456407216 +0,14.32) _ oy
fea = 12 - 12 -

BTNT C n —n _ O 08m0]
co, — C(H) - Y

~ NO = XmOI Mmyo + n’lNO2 + mcoz = 21,96
Xéthdn hop khi T gom{ NO, =y™' =1 pmr N

0, = 0,08™°! ——Nyo *+ Nno, = Nuno; — NNog
m7=549m=21,96 gam
30x + 46y + 44.0.08 = 21,96 _ (x =04 01446
et { X+y=2-146 {y _ ,14m0l = /oMo, = 5750 100%

Gan nhit

=29,32% ——
Nhan xét:
Gia st dung dich Y chitra H* dw va NO3 hét
= 18,18 = 20,16 — (4nyo; + 62nyo; ) = nyo, = 0,03™

Ma theo trén, ta c6 ng, (no,), = 1,46™ = 0,03™! (Vo ly) = H* hét va NO3 du
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