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

Chuyén deé 3:
BAI TOAN DUNG DICH CH’AION H* VA NO3

A.LY THUYET VA KI THUAT TINH TOAN
I. Phan rng dac trwng nhan biét ion NO3
3Cu + 8H' + 2NO3 —— 3Cu?* + 2NO T +4H,0

« Hién twong quan sat: Cu tan dan, cho dung dich mau xanh, c6 khi khéng mau thoat
ra hoa nau trong khong khi.
« Nhan xét: Trong moi trwedng chira dong thoi ion HY va NO3 thi hai ion ndy thé hién
tinh Oxi héa twong tw nhw Axit nitric HNO3
II. Bai toan Dung dich chira (H* va NO3)

a) Nguon cung cidp H* va NO3.

BTDT
HNOs, HCl, H,S0,, HSO, H Dty = o, + M + 20,50, + yso -

_ BTHT
HNO3;, M(NO3)y —— NO3~ — ZnNog = NyNo; T X NM(NO3),

b) Phwong trinh ion thu gon

3M°? + 4nH* + nNO3; —— 3M"* + nNO T +2nH,0

Nhan xét: ny+ = 4nyo;

II1. Mot sd phwong trinh thwong gap

+
Fe + 4H" + NO3 ——— Fe3* + NO + 2H,0 (Néu {NHO_ du)
3

3Fe + 8H* 4+ 2NO3 — 3Fe?* + 2NO + 4H,0 (Né&u Fe du)
3Fe?" + 4H' + NO3 ——— 3Fe3" + NO + 2H,0

3Cu + 8H™ + 2NO3 ———— 3Cu®* + 2NO + 4H,0

IV. Van dé xir li dung dich sau phan trng

Dung dich sau phan trng c6 thé gom co:

- lon kim loai
- HT du, NO3 du, kim loai dw
- Anion tir nguén H* (CI~, SO%™, ...) va Cation tir nguén NO3 (R™* tir R(NO3),,,)
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

B. HE THONG Vi DU PIEN HINH

Vi du 1: Cho 5,6 gam Fe vao 200 ml dung dich chira HNO3 4M va H2S04 2M thu dwoc dung
dich X va khi NO (san phadm khtt duy nhat ctia N*> & dktc). X c6 thé hoa tan t6i da m gam Cu.
Gia tri ciam la
A.19,2 B.12,8 C.32 D. 25,6
- Trich dé thi thit THPTQG 2017 - THPT Nha Nam - Bic Giang - Lan 1

,’.-_\ ,,-..\ ',—-.\
A ) B:. | C D: |
S N N

« Phan tich giai chi tiét

Sw oxi héa Sw Khir

Fe — Fe?* + 2e
0.1m° 0,2™m° NO3 + 4H* + 3e —— NO + 2H,0

mol 1,6mol 1'2mol 0'4_mol
Cu — Cu?* + 2e 03
amol 2amol

BTE 3nyg — 2n
a= 0o = 05™! = [m =32 gam)

Vi du 2: Cho 0,3 mol bot Cu va 0,6 mol Fe(NO3)2 vao dung dich chitra 0,9 mol H2S04
(loang). Sau khi cidc phan &ng xay ra hoan toan, thu dwgc V lit khi NO (san phdm khr duy
nhat ctia N™>, dktc) . Gia tri cta V1a:

A. 8,96 B. 4,48 C.10,08 D. 6,72

- Trich dé thi tht THPTQG 2017 - THPT chuyén Lwong Vin Chanh - Pht Yén - Lan 1

Ko R Rl
A B | c. D:
Moo S M-

« Phan tich giai chi tiét

— — mol
nemax - chu + nFe(N03)2 - 112

Ta c6 ban phan &ng: NO3 + 4H™' + . e — N01 + H,0 = |V =896 lit

‘Zmol 0,4Mmo
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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 3: Hoa tan 1,12 gam Fe bang 300ml dung dich HCI 0,2M, thu dwgc dung dich X va khi
H,. Cho dung dich AgNO5 dw vao X thu dwoc khi NO (san phdm khir duy nhat ctia N*°) va m
gam Kkét tda. Biét cdc phan rng xay ra hoan toan. Gia tri cia m la:
A.7,36 B. 8,61 C.9,15 D. 10,23
- Trich dé thi thtr THPTQG 2017 - THPT Pédng Thic Hra - Nghé An - Lan 1

l,—‘\‘ I’-~\1 I/._‘\
A B: | C D: /!
Yo Moo Yo

= Phan tich giai chi tiét
Dung dich X chira FeCl, (0,2™°!) va HCl du (0,02™°!)

BTE u+ ol
. .. ——Npg = Npect, — 30N0 = Npecl, — 3—4 = 0,005
Két thia gobm = [m = 9,15 gam|
BTNT Cl ol
——>Npgq = Ngg- = 0,06

Vi du 4: Cho m gam Fe vao dung dich hon hop gdbm NaNO; va HCl dén khi cic phan tng két
thiic thu duwoc dung dich X va 8,96 lit (dktc) hdn hop khi Y gdm NO (san phdm khir duy nhit
ctia N*°) va H, c¢6 ti khoi so véi H, 12 4,5 va 2,8 gam chat ran khong tan. Gia tri cia m 13:
A. 25,2 B. 28,0 C.19,6 D. 16,8
- Trich dé thi thit THPTQG 2017 - Sé& GD va PT Bdc Ninh - Lin 2

R A{_ ) iBi 1 ci_ ! D
« Phan tich giai chi tiét

Ho6n hop khi'Y gom NO (0,1™°) va H,(0,1™°")

BTE 3nyp + 2ny,

—Mpe == 0,25™°! = m = 0,25.56 + 2,8 = [16,8 gam

Vi du 5: Dung dich X gdbm 0,06 mol Cu(NOs3), va x mol HCL. Khoi lwong Fe t6i da phan trng
véi dung dich X 13 16,8 gam (biét NO 1a san phdm khir duy nhat ctia N*°. Thé tich khi (dktc)
thu dwoc sau phan &ng la:
A. 2,016 lit B. 6,720 lit C. 4,0321it D. 3,360 lit
- Trich dé thi thr THPTQG 2017 - S& GD va DT tinh Ha Tinh - Lan 1
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Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor | Chuyén dé HNO3

R AL B c@ DI !
« Phan tich giai chi tiét

Nhan xét 2ng. > 2¢,2+ + 3nyg = 2n¢ 2+ + 3nyp; = Hon hop khi c6 chira H,

BTE 2Np. — 2N¢,2+ — 3N
oy, = Czu — N0 _g,0ml 5V =22,4(nyo + nyy,) = 4,032 lit

Vi du 6: Dung dich X gobm 0,02 mol Cu(NO3), va 0,1 mol H,SO,. Khoi lwong Fe t6i da phan
trng dwoc véi dung dich X 13 (biét rang NO 1a san pham khir duy nhat ctia N*°)
A. 4,48 gam B. 5,60 gam C. 3,36 gam D. 2,24 gam
- Trich dé thi minh hoa ki thi THPTQG 2017 - B6 GD va BT

’/"‘\‘ ’z"‘*,‘i I»"‘-\‘
A ) B C:. D: |
N S N

« Phan tich giai chi tiét

Sw oxi hda Suw khi

NO; + 4H" + 3e —— NO + 2H,0
o omol  0716mol  0,12mol 0,08mol

2+ 2Hf + 2e — H,
Fe —— Fe*™ + 2e 0‘04% 0,04mol
Cu’* + 2¢ —— Cu
0,02m°l 0'04mol

BTE 3nNO + chu2+ + Znszu
nFe = 2

= 0,1 = |mp, = 5,6 gam|

Vi du 7: Hoa tan hoan toan 30 gam hdén hop X gobm Mg, MgO va Mg(NOs); trong dung dich
H,S04. Sau khi phan &rng xay ra hoan toan thu dwoc dung dich Y chi chira m6t mudi sunfat
va 4,48 1it NO (san pham khtr duy nhat ctia N*° & dktc). S6 mol H,SO, da phan tng la
A. 0,3 mol B. 0,6 mol C. 0,5 mol D. 0,4 mol
- Trich dé thi thttr THPTQG 2016 - THPT chuyén Lé Quy Pén - Lan 1

1/—‘\ "’-\\ .’ .“|
Al\ ’ B C ‘\ ’ D ‘\ ’
- - -
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

« Phan tich giai chi tiét

H,SO
Mg MgO Mg(NO3), ———— MgS0, + NO
0

30 gam 2mel
BTNT N = =0 2mol =0 1m01
——— Nyoy = Nhyo =0, = NMg(No3), = U,
BTE 3n
nMg = ZNO = O)3m0]
30 — My, — Mygno,), 30 —0,3.24 — 0,1.148
= nMgO — g40 g 32 _ m — 0'2mol

BTNT Mg _ _ _ _ mol
2 Dys0, T DMgso, = Nug2+ = Mg + Nvgo + NugNo3), =

Vi du 8: Nung hén hop X gobm a mol Mg va 0,25 mol Cu(NO3),, sau mdt thoi gian, thu dwoc
chit ran Y va 0,45 mol hdn hop khi Z gdm NO, va 0,. Cho Y phan &ng vira di v&i dung dich
chitra hdn hgp gdm 1,3 mol HC], thu dwgc dung dich chi chira m gam hén hop mudi clorua
va 0,05 mol hén hop khi T (gébm 2 khi N, va H, c6 ti khéi so véi H, 1a 11,4). Gi4 tri cia m
gan nhat véi gia tri nao sau day?
A. 74 B. 80 C.82 D. 72
- Trich dé thi Thr nghiém ki thi THPTQG 2017 - B6 GD va BT

’I"'\ II-."\ ’I’*\
IO ) : U R U
-~ -~ -~

»« So dd qua trinh

7 {NOZ}
{ Mg = amOI } Nung 0,45 mol 02
— 1 —1 3mo — 1
Cu(NO3), = 0,25™° v HCl=1,3me! {Mgz+ Cui"’ NHI} T{Hz =0,01™

|t +H,0
cl N, = 0,04™°
« Phan tich giai chi tiét

BTNT O
———— N, v = 6Ncunoy), — 2(No, + No,) = 0,25.6 — 0,45.2 = 0,6™

BTNT H Ny — 2N —2n 1,3—-0,6.2—10,01.2
N+ = HCl H,0 Hj — _ O,OZmOI
4 4
Nej- — N+ — 2062+
g = — S ———=039™

Gan nhit

= m = Myg2+ + Mg,2+ + Myt +me- = 71,87 gam ———
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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 9: Cho Zn t6i dw vao dung dich hén hop gom HCl; 0,05 mol NaNO3 va 0,1 mol KNOs.
Sau khi két thic phan ¢ng thu dugc dung dich X chira m gam mudi, 0,125 mol hdn hop khi
Y gom hai khi khéng mau, trong d6 c6 mot khi héa nau ngoai khong khi cé ti khéi so véi H,
1a 12,2. Gia tri cda m la:
A. 64,05 B. 49,775 C.57,975 D. 61,375
- Trich dé thi thtt THPTQG 2016 - THPT Han Thuyén - Bic Ninh - Lan 1

l,"-.~\I ‘,"-‘\i l,—“|
A B: | c. | D:.
\-_’ \-..J \\-’

« So dd quatrinh

HCI Zn2+ Na+ K+ ol
Zn + NaN03 = 0’051‘1101 - 5 X{ 0,05m01 0'1mol} + { NO = 0,1 1}
KNO;z = 0,1 NH CI” H, = 0,025™°

« Phan tich giai chi tiét

BTNT N ol
— Ny} = NNanoy T Nknoy — Do = 0,05

BTE ZnHz + 3nNO + 8nNH;{- mol
— Ny, = 5 = 0,375

BTPT (X) ol
——— N~ = 2Ng2+ + N+ + g + 0y = 0,95

= My = Myp2+ + My,+ + Mg+ + myy; + me- =|64,05 gam

Vi du 10: Hoa tan hoan toan hén hop gém 2,8 gam Fe va 1,6 gam Cu trong 500 ml dung
dich hon hop gdbm HNO; 0,1M va HCl 0,4M, thu dwoc khi NO duy nhat va dung dich X. Cho X
vao dung dich AgNO5 dw, thu dwgc m gam chat ran. Biét ciAc phan (ng x4y ra hoan toan, NO
1a san phdm khtr duy nhét ctia N*° trong cac qua trinh. Gia tri ctia m 1a:

A. 28,70 B. 30,05 C.34,10 D. 29,24

- Trich dé thi thttr THPTQG 2017 - THPT Hong Nguw 2 - béng Thap - Lan 1

,’_-\‘ t’—\, I,—..\‘
A ) B C | D:
\‘-—4’ \-w._’ \\_/

« So dd qua trinh

{HN03=0,05m°1 }
{ Fe = 0,05™m°! } HCl =0,2mo!

Cu = 0,025™°!

Fe?t Cu?*) _AsNO3 {AgCl}
NO+{H+ c1—} Ag
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

« Phan tich giai chi tiét

Nhan xét:
Do khi thu dwoc 1a NO duy nhit nén khéng cé HCI tc dung véi Fe tao H,.
ane + chu = 20,05 + 20,025 = 3nN037 = Ny

Cu®* = 0,025™! Fe** = 0,05™!

= Dung dich sau phan ttrng gom { Cl- = 0,2mel H* = 0,05

BTE ,
— Npg = N2+ — 30y = 0,05 — 3'T = 0,0125™°!

BTNT Ag ol
——> g =Ny = 0,2

= m = My + Mygq = [30,05 gam

| Bai tap twong tw : Hoa tan hoan toan hén hop gdom 2,8 gam Fe va 1,6 gam Cu trong 500ml |

dung dich hon hop gdom HNO; 0,12M va HCI 0,4M, thu dwgc khi NO duy nhit va dung dich

X. Cho X vao dung dich AgNO5 du, thu dwgc m gam chit ran. Biét cadc phan (rng x4y ra hoan
toan, NO 13 san phdm khir duy nhit ctia N*> trong cac qua trinh. Gia tri ctia m 1a:

A. 28,7 B. 30,86 C.31,94 D. 29,24 .

- Trich & thi thtr THPTQG 2017 - S& GD va BT tinh Quang Binh- Lan 1 |

Vi du 11: Nhung thanh sat vao dung dich Cu(NO3), va HC], sau khi két thic phan (ng, 14y
thanh sat ra thdy khdi lwong thanh sat gidm 5,76 gam; dong thoi thu dwoc dung dich X
(khdng chira mu6i NH4NO3) va 0,08 mol khi NO duy nhat. C6 can dung dich X, thu dwgc m
gam mudi khan. Gia s lwgng dong sinh ra bAm hét vao thanh sat. Gia tri cia m Ia:
A. 32,48 B. 34,72 C. 35,84 D. 33,72
- Trich dé thi tht THPTQG 2017 - Dé thiy Tao Manh Dic - Lan 18

% AV B© ci. Dt
« So dd quatrinh

{Cu(N03)2=Xm°1} Fe NO +{ Fe?* }
HCl = 0,32™m°! 0,08mol  (NO3 CI™
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

« Phan tich giai chi tiét
0,08.3 + 2x
6.T

> m= Mgq2+ + mN0§ + mc-

0,08.3 + 2.0,12
= 56. + 62.(2.0,12 — 0,08) + 0,32.35,5 = (34,72 gam

2

— 64x = 5,76 = x = 0,12m°!

Vi du 12: Cho m gam hon hgp gdbm Cu va Fe vao 200ml dung dich hdn hgp gobm HNO; 2M
va H,S0, 1M thi thdy c6 khi NO duy nh4t thoat ra va con lai 0,2m gam chit ran khong tan.
C6 can dung dich sau phan ng thi thu duwgc 50 gam hon hop mudi khan. Biét rang NO 1a
san pham khir duy nhat ciia N>, Gi4 tri ctia m la:
A. 20 B. 24 C.23 D. 28
- Trich dé thi th THPTQG 2017 - THPT Triéu Son - Thanh Hba - Lan 2

I/—.",\ ,"-..’\ ”.--.\
A ) B: | C D |
S AP Mo

« So d6é qua trinh

{HNO 3=0,4ml }
Cu H,S0 4=0,2m0! {FeZJr Cu2+}
{Fe} NO + {\o- sorf + Hz0
m gam 50 gam

« Phan tich giai chi tiét

. . ok o _ . [HNO3 = 0,4™! .

Khi cho m gam hon hop Cu va Fe tac dung véi hon hgp dung dich |, taco:
H2504 = O,Zmo
Nycp + 2n

> nyg = HCl : HzS04 _ 0,2l
Xét hon hop mudi khan, ta cé:

BTNT N |

————— Nyo; = Nyno, — Do = 0,2mo = 0,8m = mgpg2+ + M2+ = My s — Myo3 — Mgp2-

= 0.8m =184 = [ =23 gan|

— — mol
—>n50£— = nH2504 = 0,2
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Vi du 13: Hoa tan hoan toan hén hgp gbm 0,03 mol Cu va 0,09 mol Mg vao dung dich hén
hop chtra 0,07 mol KNO3 va 0,16 mol H,SO,4 loang thi thu dwoc dung dich chi chira cac
mudi sunfat trung hoa va 1,12 lit khi (dktc) hon hop khi X gom cac oxit ctia nito c6 ti khéi so
v&i H, la x. Gia tri cha x la:
A. 20,1 B. 19,5 C.19,6 D. 18,2
- Trich dé thi thttr THPTQG 2016 - THPT chuyén PH Vinh - Nghé An - Lan 1

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

« So dd quatrinh

N
X {o} + H0
0,05m°1
{Cu = (,03™m°! } N {KNO3 = 0,07™°! }
_ mol _ 1 C 2+ M 2+ K+
Mg = 0,09 H,S0, = 0,16™° o oamol 0,0g9m01 0,03mol
NH; S03~
0’16mol
= Phan tich giai chi tiét
BTDT
—— Nyt = 20¢y2+ + 202+ + N+ — 2nge2- = 0,01™°
2n —4nyy+  2.0,16 — 4.0,01
BTNT H no = st042 NHE _ - = 0,14

BTKL
——> Myp; = Mo, T My,s0, — My,0 — (mK+ + myy; + msoﬁ-) = 1,96 gam

1,96 39,2
:Mkhi :m: 39,2 :>dkhi/H2 :T: 19,6$X:m

Vi du 14: Cho hén hop X gdm Mg, Fe, Cu va Fe, 05 (trong d6 Oxi chiém 10% vé khdi lwgng).
Cho m gam X hoa tan hoan toan trong dung dich hdn hop Y gdm HCl 0,74M va NaNO; 0,1M
thu dwoc dung dich Z chi chta (m + 29,37) gam mudi trung hoa va 0,448 lit khi N,. Dung
dich Z phan &ng tdi da v&i 0,67 mol NaOH. Gia tri cia m gin nhat véi gia tri nao sau day?
A.22,4 B. 20,6 C. 16,2 D. 18,4
- Trich “Mbi ngdy mot bai tdp” - Thady Pham Coéng Tuin Td

,/""-\‘ Il""\1 Ir"“‘
A, ) B:. | C D: |
S N Mo
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s« So d6 qua trinh

N2 — 0’02m01
M r Mg2+ Fe2+ 3
Fg 0,9m gam HCl =0.74x™°! 34 5| 0,9m gam
Xy Cu o NN 0s=0 1™ IIjIe+ (ghi mol 0.67m NaOH
a = U, 1x , a
0.1m\™ AR [ 067" NaOH
0= (—) (m+29,37)g i -
16 NH} =y
\Cl~ = 0,74x™°! J

« Phan tich gidi chi tiét
Nat = 0,67 + 0,1x
Dung dich sau ciing chira{ CI” = 0,74x

BTDT
——— NO3 = 0,67 + 0,1x — 0,74x = (0.67 — 0,64x)™°!

Theo gia thuyét, bao tdo nguyén td (N) va mdi quan hé s6 mol H* phan &ng, ta c6:

0,9m + 23.0,1x + 18y + 35,5.0,74x + 62. (0,67 — 0,64x) = m + 29,37
2.0,02 +y + (0,67 — 0,64x) = 0,1x
2.0,00625m + 12.0,02 + 10y = 0,74x

Gan nhit
m = 16 gam SN 16,2 gam

x=1
y = 0,03

=14

Vi du 15: Cho 66,2 gam hon hop X gdm Fe;0,4, Fe(NO3), va Al tan hoan toan trong dung
dich chira 3,1 mol KHSO,4 loang. Sau khi cac phan &ng xay ra hoan toan thu dwoc dung dich
Y chi chita 466,6 gam mudi sunfat trung hoa va 10,08 lit (dktc) hon hop khi Z gom 2 khi,

trong d6 c6 mot khi hdéa nau ngoai khéng khi. Biét ti khéi cua Z so véi He la % . Phin tram
khéi lwgng ctia Al trong hdn hep X gin nhit vai gia tri ndo sau day:
A.15% B. 20% C.25% D. 30%
- Trich d@ thi thtt THPTQG 2016 - THPT Pao Duy Tt - Thai Nguyén - Lan 2
- Trich dé minh hoa ky thi THPT Quéc Gia nam hoc 2015 - B6 GD&DT

l,"-.~\I ‘,"-‘\i l,—“|
A B: | c. | D:.
\-_’ \-..J \\-’

« So d6 qua trinh
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— mol
71 {NO = 0,05 }

F6304 KHSO4=3,1m°l H2 = 0,4m01
66,2 gam X{Fe(NO3), H,0
Al Fe3*, AIRT
466,6 gam{NH;{, soﬁ—}

« Phan tich giai chi tiét

BTKL
—— my,o = 66,2 + Mgy, — My — 466,6 = 18,9 gam = ny,o = 1,05™

BTNT H NgHs o0, — 2Ny, — 2Ny,0

—— Ny} = 2 = 0,05™°!
Y o, = 2N _ g g5
BTNT O fre0, = Nyo + nH204— 6nFe(N03)2 _ O,2m°1
S Opmy, = 66,2 — 0,05);2820 - 0,2x232x100% — 163% Gan nhét

Vidu 16: Cho 11,76 gam hon hgp X gdbm Mg, MgO va MgCO; c6 ti 1é s6 mol 1a 3: 1: 1 hoa tan
hoan toan trong dung dich Y gbm NaNO; va H,S0,, thu dwgc dung dich Z chi chira 3 mudi
trung hoa va m gam hén hop khi T (trong T ¢6 0,04 mol H,). Cho dung dich BaCl, dw vao Z
dén khi cac phan rng xay ra hoan toan, thu dwoc 79,22 gam két tia. Mat khac cho Z phan
trng véi NaOH thi lwgng NaOH phan &ng toi da 1a 0,61 mol. Gia tri m gan nhat véi gia tri nao

sau day?
A.3 B. 4 C.5 D.6
Q A(\":‘; B © C ":Fi‘; D -’:F:‘;
s« So d6 qua trinh
CO, 0,06™!
N, O,
Mg  0,18m! (12501} H, 0,04™
Mg  0,06™! § —— m gam
MgCO; 0,06™! +BaCl,
11,76 gam dd Z{MgZJr Na+} BaS0, = 0,34™°!
NHf S037)| +061m NaOH
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Chuyén dé HNO3

» Phén tich giai chi tiét
{ Ngp2- = Npas0, = 0,34™

Nyt = Nyaon — 2Nyg2+ = 0,01

BTBT (Z)

BTNT (H)

Nya+ = 2Ngp2- — 2Nyg2+ — Ny = 0,077

——>Niy,0 = Ny,s0, — 2Ny}

BTKL
—> mp = Iy + 85nNaNO 3 + 98nH2504 —my — 181’1].[2() = 4,36 gam

—ny, = 0,28mol

Vi du 17: Nung m gam hén hop gom Mg va Cu(NO;3), trong diéu kién khong c6 khong khi,
sau mot thoi gian, thu dwoc chat ran X va 10,08 lit (dktc) hén hop gom NO, va 0,. Hoa tan
hoan toan hén X bang 650 ml dung dich HCI 2M, thu dwgc dung dich Y chi chira 71,87 gam
mudi clorua va 0,05 mol hon hop khi Z gdbm N, va H,. Ti khdi ctia Z so véi He bang 5,7. Gia

tri cla m gan nhat v&i gia tri nao sau day?

A. 45 B. 60
Mg — amol 10
m gam 1 —
CU(N03)2 = p™°

= Phén tich giai chi tiét

BTNT O

R

s« So d6 qua trinh

0,45m01 {

Quy dai

X—

NO,

0,

&

Mg
u

C.55 D. 50
A-”“:,‘ B c@ D
7 (N2 = 0,04m!
H, = 0,01™°!
N 1’3m01 el Mg2+ — amol
0 _— Cu?t = pmol
(6bf0,9) Y NHI
Cl- = 1,3m!
71,87 gam

———— Ng,,,, x = 6b—0,45x2 = (6b—0,9)™"

Do dung dich Y chi chitra mu6i Clorua = Y khong chira NO3 (Pa cé khi H, thoat ra)

BTNT O

—_— ]
nH 20 no trong Y

BTNT H

= (6b —

0,9)

1,3-0,01x2—(6b—0,9)x2

—_—
NNH

4

= (0,77 — 3b)
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Vay theo gia thuyét va bao toan dién tich trong dung dich Y, ta co:

{24a + 64b + 18(0,77 — 3b) + 1,3x35,5 = 71,87 - {a = (,39mo!
a+2b+077—-3b=1,3 b = 0,25m°!

Gan nhit

= m = 0,39x24 + 0,25x(64 + 62x2) = 53,36 gam ————— m = 55 gam|

Vi du 18: Cho 4,08 gam Mg tac dung v&i dung dich hon hgp gom Cu(NO3), va H,SO, dun
néng, khuiy déu dén khi cac phan rng xay ra hoan toan thu dwgc dung dich X va 0,896 lit
hoén hop khi Y (dktc) gdbm hai khi khong mau, trong d6 c6 mot khi héa nau ngoai khong khi
va 1,76 gam hon hop hai kim loai ¢ cing s6 mol. Biét ti khéi cha Y d6i véi Hz 1a 8. Khdi
lwong mudi tao thanh trong dung dich X gin nhat vi gia tri ndo sau day?
A. 24,0 gam B. 39,0 gam C. 19,5 gam D. 21,5 gam
- Trich dé thi thttr THPTQG 2016 - THPT chuyén Tuyén Quang - Tuyén Quang - Lan 1

RO O @ PO
a So dd qua trinh
— mol
Y{NO 0,02 }

H, = 0,02™°!
CU(NO3)2} 2
- 2
Oi\;[n%ol +{ H2504 {Mg * NHI}'i‘ {Mg}
' SO3™ Cu
1,76 gam

« Phan tich giai chi tiét

Nhan xét: Gia stt khong c6 NHF
BTNT N Nyo ol
— > Ngy(Noy), = —— = 0,01

2
Mg = NCu mol
my, +mg, = 1,76 gam = 24ny, + 64ng, = 1,76 ————— ny, = ng, = 0,02
= N¢y > ncu(No3)2 (V6 li)

= C6 NH{ sinhra.nyg , = 0,17 — 0,02 = 0,15™

BTE ZnMgpw - (chu + 21’1]_]2 + 3nN0)
—— Ny = 3
2.0,15 — (2.0,02 + 2.0,02 + 3.0,02)
= =0 Ozmol
8 )
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BTNT N nyy+ +nyo 0,02 + 0,02
———N¢y(Noy), = . > = > = 0,02™m°! = ng,
o Mg?*  NHf BTPT (Y) 2nyg2+ +nyy
= Trong dung dich mugi gom 015! 0,0zmol ———— ngq,- = 5 = 0,16
S03~

= Myysi = Mygz+ + Myyy + Mgoz- = 24.0,15 + 18.0,02 + 96.0,16

Gan nhat

= 19,32 ——|19,5 gam

Vi du 19: Khi nhting thanh Mg c6 kh&i lwong m gam phu thudc vao dung dich hén hop X
chttra a mol Cu(NO3), va b mol HCl, ta c6 d6 thi biéu dién sw phu thudc cta khéi lwong

thanh Mg vao thoi gian phéan (g dwoc biéu dién nhw hinh vé sau:

Khdi Iwong thanh Mg

m— 8

m — 14

m — 18

Thei gian

n T
Sau khi phan &ng xay ra hoan toan rut thanh Mg, thu dwoc NO 1a sadn phdm khir duy nhat
ciaN*>. Til¢ a:b la:
A.1:8 B.1:12 C.1:6 D.1:10
- Trich dé thi thi THPTQG 2017 - THPT chuyén Ha Long - Quang Ninh - Lan 2

l,-‘“ .'/’-“ f’-“
AL Y iBU Y ¢l Y oip
- - R

Tai thoi diém t, thanh Mg gidm 18 gam do Mg tac dung véi H va NO3

3Mg + 8H' + 2NO3; —— 3Mg?* + 2NO + 4H,0 (1)
0,75mol 2mol 0,5mol

« Phan tich giai chi tiét

Tai thoi diém t,, thanh Mg ting 10 gam do Mg da tac dung véi Cu?t
Mg + Cu?t —— Mg?* + Cu
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= AMgpg = (64— 24)a =10 = a = 0,25™
Tai thoi diém t3, thanh Mg gidm 10 gam do Mg da tac dung véi H
Mg + 2Ht —— Mg?* + H, (3)

(D+(3)
— 5 b=2405=2,5" =5|a:b=1:10

= Mgijzy = My = 6 gam = ny, = 0,25m°!

Vi du 20: Cho 52,54 gam hén hop ran X dang bot gom Zn, FeCl,, Fe(NO3),, Fe;0, va Cu
(trong d6 phan tram khoi lwgng ctia Fe chiém 19,1854% vé khdi lwong) vao dung dich chiva
1,38 mol HCI. Sau khi cac phan &rng xay hoan toan, thu dwgc dung dich Y chira cdc mudi c6
khéi lwong 86,79 gam va hén hop khi Z gobm 0,06 mol N,0 va 0,05 mol H,. Cho dung dich
AgNO5 dw vao dung dich Y, két thiic phan rng thoat ra 0,03 mol khi NO (sdn phdm khir duy
nhat ciia N*°); dong thoi thu dwoc 212,75 gam két ttia. Thanh phan phan tram sé mol clia
Zn c6 trong hdn hop X gin nhit véi gia tri ndo sau day:
A.32% B. 22% C. 45% D.31%
- Trich bai tap thiy Nguyén Ngoc Hiéu - GV tai TP Da Nang

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

« So dd qua trinh

N,0 = 0,06™°
n = amol H2 = O,OSmOl
FeClz
X 4 Fe(NO3); ¢+ HCl —— Zn?*t Fedt
52'52"’gam — 1ymol 1,38mo amol AZNO A
Cu=b Y {HI, Cu**}— NO +¢{ g}
Fe3 04 86 7\‘-9v.lgam pmol 0,03mol AgCl
' NHf CI” 212,75 gam

« Phan tich giai chi tiét

Tham khao anh Lim Manh Cwong

52,54.0,191854
X ) ) m Y m
T = = =0,18™!, " © = dnyo = 0,12
BTKL my + myg — My — mHZ - mNZO
T MHe0 T 18

_ 52,54+ 1,38.36,5 — 86,79 — 0,06.44 — 0,05.2
N 18

— 0’5m01
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BINT H Ngel — Ny#, — 20,0 — 20y, 1,38 —0,12 - 0,5.2 — 0,05.2 ol
———— Nyt = 2 = 2 = 0,04
BTNT N nyg+ +2nN,0 0,04 + 2.0,06
——>NRe(NO3), = . > = 5 = 0,08m°!
BTNT O n +n — 6n 0,5+ 0,06 — 6.0,08
nFe304 _ H,0 N204 Fe(NO3), — n — O,OZmO]

= Npecy, = Noe™® ¥ — 3npe,0, — Fe(NO3), = 0,18 — 3.0,02 — 0,08 = 0,04™!

BTNT Cl
> ntcrlo—ng Y= Npgel = 2Nper, + g = 2.0,04 + 1,38 = 1,46™!
my — Mpg(y mol  BTE B -
= Npg = 108 =0,03 7 Nge2+ = Npg + 3nNO = 0,03+ 3.0,03=0,12

BTNT Fe
t X
————— N+ =N, °° — npez+ = 0,18 — 0,12 = 0,06™!

.. (Zn = a™!
Bat{ mol
Ny = b
mz, + Mgy = My — Mpecl, — Mpe(N03), — MFe;0,
BTHT (Y)
—— 2nz,2+ + 2Ngy2+ = Ngp- — N+ — 3Nged+ — 2Nge2+ — Ny

{65a + 64b = 52,54 — 0,04.127 — 0,08.180 — 0,02.232 {a = 0,26
2a+2b=1,46-10,12 - 0,06.3 - 0,12.2 — 0,04 b = 0,18m°!

0,26 Gan nhit
.100% = 44,828% ——,[459
0,26 + 0,04+ 0,08 + 0,18 + 0,02 100% %

= %nZn =
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C.BAI TAP TU LUYEN

BAI TAP MU*C PO VAN DUNG

Cau 1: Hoa tan 9,6 gam Cu vao 180 ml dung dich hon hgp gom HNO5; 1M va H,SO, 0,5M,
sau khi phan rng két thic thu dwoc V lit khi duy nhat khéng mau, héa ndu ngoai khong khi
& dktc. Gia tri cua V la:

A. 1,344 B. 4,032 C.2,016 D. 1008

Cau 2: Cho a gam Fe vao 100 ml dung dich hon hop gom HNO3 0,8M va Cu(NOs3)2 1M. Sau
khi cac phan (rng x4y ra hoan toan, thu dwoc 0,92a gam hon hop kim loai va khi NO (san
pham khir duy nhat ciia N*°). Gia tri cda ala
A. 8,4 B.5,6 C.11,2 D. 11
- Trich dé thi tuyén sinh CD kh6i A ndm 2010 - B6 GD va BT

Cau 3: Dung dich X chtra 0,02 mol Fe(NO3)3, 0,01 mol Cu(NO3), va 0,4 mol H,SO,. Nhing
thanh Mg (dw) vao X cho t&i khi cac phdn (rng x4y ra hoan toan thu dwoc V lit khi (dktc) hon
hop khiY gobm (N, va H,) va dung dich Y chi chira mot mudi. Gia tri cta V la:
A.7,168 B.7,616 C. 6,272 D. 8,064
- Trich dé thi thtr THPTQG 2017 - Dé thdy Nguyén Anh Phong - Ldn 5

Cau 4: Cho 6,4 gam Cu vao binh chira 500 ml dung dich HCl 1M, sau d6 cho tiép 17 gam

NaNO; thdy thoat ra V lit khi NO (san pham khtt duy nhat ctia N*> & dktc). Gid tri cia V1a Vv
A. 1,12 B. 11,2 C.22,4 D. 1,49

- Trich dé thi thit THPTQG 2017 - THPT Yén Lac - Vinh Phiic - Ldn 1

Cau 5: Hoa tan hoan toan hon hop X gom Cu, CuO, Cu(NOs3); (trong d6 s6 mol Cu bang s6
mol Cu0) vao 350 ml dung dich H2S04 2M (loang), thu dwgc dung dich X chi chira mét chat
tan duy nhat, va c6 khi NO duy nhit thoat ra. Phan tram khoi lwong cta Cu trong X cé gia tri
1a?
A. 23,8% B. 30,79% C.26,90% D. 19,28%
- Trich dé thi thit THPTQG 2017 - THPT Vdn Ban - Lao Cai - Ldn 1
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Cau 6: Cho 33,2 gam hdn hgp X gdm Fe, Fe304, Cu va CuO vao 500 ml dung dich HCI 2M, thu
duoc 1,6 gam chat ran, 2,24 lit khi H (dktc) va dung dich Y. Cho dung dich AgNO3 du vao
dung dich Y, thu dwoc 0,56 lit khi NO duy nhéat (dktc) va m gam két tda. Gia tri cia m la:
A.173,2 B. 153.3 C.143,5 D.165,1
- Trich dé thi thtr THPTQG 2017 - THPT Thudn Thanh 1 - Bac Ninh - Ldn 1

CAu 7: Hoa tan hoan toan 30 gam hdn hop X gobm Mg, MgO, Mg(NOs3), trong dung dich
H2504. Sau phan tng thu dwoc dung dich Y chi chita mét mudi sunfat va 4,48 lit NO (san
pham khtr duy nhat ctia N*° & dktc). S6 mol H2SO04 da phan tng 1a
A.0,3 B. 0,4 C.0,5 D. 0,6
- Trich d@é thi thir THPTQG 2017 - THPT Lao Bdo - Qudng Tri - Ldn 1

Cau 8: Cho 0,3 mol bdt Cu va 0,6 mol Fe(NO3)2 vao dung dich chtra 0,9 mol H2SO4 (loang).
Sau khi cac phdn &rng xay ra hoan toan, thu dwoc V lit khi NO (san pham khtr duy nhat cua
N*°, dktc). Gia tri cia V 1a
A. 8,96 B. 4,48 C. 10,08 D. 6,72
- Trich dé thi thtr THPTQG 2017 - THPT Phwong Son - Bdc Giang - Ldn 1

Cau 9: Cho 33,9 gam hdn h op bt Zn va Mg (c6 ti 1& mol 1: 2) tan hét trong dung dich hdn
hop gdbm NaNOs3 va NaHSO4 thu dwoc dung dich A chi chira m gam hén hop cdc mudi trung
hoa va 4,48 lit (dkc) hon hop khi B gdm N20 va Hz c6 ti khéi so véi He bang 8,375. Gia tri
cia m gan nhat v&i gia tri ndo sau day:
A. 240 B. 300 C.312 D. 308
- Trich dé thi thtr THPTQG 2017 - THPT Yén Phong 2 - Bdc Ninh - Lin 1

Cau 10: Dung dich X gobm 0,02 mol Cu(NO3)2 va x mol HCI. Khéi lwong Fe t6i da phan &ng
dwoc véi dung dich X 12 5,6 gam (san pham khtt duy nhat ctia N*° & dktc). Thé tich khi thu
dwoc sau phan trng la
A. 0,672 lit B. 2,24 lit C.1,121it D. 1,344 lit
- Trich dé thi thir THPTQG 2017 - THPT chuyén Bac Liéu - Bac Liéu - Ldn 1
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CAu 11: Cho 3,2 gam bot Cu tic dung véi 100ml dung dich hdn hop gdm HNO50,8M va
H,S0,4 0,2M. Sau khi cac phdn &ng xady ra hoan toan, thu dwoc V lit khi NO (sdn pham khtr
duy nhit ciia N*> & dktc). Gi tri ctia V 1a
A. 0,672 B. 0,746 C.1,792 D. 0,448
- Trich dé thi thtr THPTQG 2017 — THPT Triéu Son 3 - Thanh Héa - Ldn 1

Cau 12: Dung dich X gom 0,02 mol Cu(NO3)2 va 0,1 mol H2S04. Biét rang NO 13 sdn phim
khir duy nhat ctia N*>. Khéi lwong Fe t6i da phan tng duwoc véi dung dich X la:
A. 4,48 gam. B. 5,60 gam. C. 3,36 gam. D. 2,24 gam.
- Trich dé thi thit THPTQG 2017 - THPT Chu Vdn An - Thdi Nguyén - Ldn 1

Cau 13: Cho 2,8 gam Fe tac dung véi dung dich chira 0,14 mol HCI thu dwgc khi H, va dung
dich Y. Cho dung dich T tac dung véi lwong dw AgNO; thu dwoc khi NO (sdn pham khir duy
nhat cia N*°) va m gam két tda. Gia tri ciia m 1a:
A. 20,09 B. 22,25 C. 14,25 D. 25,49
- Trich dé thi thit THPTQG 2017 - THPT Thanh Oai - Ha Nji - Ldn 1

Cau 14: Dung dich X chra 0,01 mol Fe(NO3)3 va 0,13 mol HCI c6 kha ndng hoa tan t6i da m
gam Cu kim loai. Biét rang NO 1a san pham khtt duy nhat ctia N*°. Gia tri ctia m 1a:
A.3,2 B.5,12 C. 3,92 D. 2,88
- Trich dé thi thw THPTQG 2017 - THPT Triéu Son - Thanh Héa - Ldn 2

Cau 15: Cho 8,96 gam bot Fe vao binh chita 200ml hon hop dung dich NaNO; 0,4M va
H,S0, 0,9M. Sauk hi cac phan &ng xay ra hoan toan, thém tiép lwong du dung dich Ba(OH),
vao binh (khéng c6 mat oxi), thu dwoc m gam chat ran. Biét rang NO 1a san phadm khir duy
nhat ctia N*°. Gia tri ctia m 1a:
A. 55,66 gam B. 54,54 gam C.56,34 gam D. 56,68 gam
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Pirc - Ldn 3
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CAu 16: Cho 7,28 gam b6t Fe vao 200ml dung dich hén hop gom HCI 2M va KNO5 1M, sau
khi phan ng hoan toan thu dwoc dung dich X va khi NO (san phdm khtt duy nhat ctia N™>).
Dung dich X hoa tan dwoec tdi da véi bao nhiéu gam Cu?

A. 0,64 B. 1,28 C. 1,92 D. 1,20
- Trich dé thi thit THPTQG 2017 - S& GD va DT tinh Ldm Pdng - Ldn 1

Cau 17: Cho 0,3 mol bt Cu vao 0,6 mol Fe(NO3), vao dung dich chira 0,9 mol H,SO,. Sau
khi cac phan tng xay ra hoan toan, thu dwoc V lit khi NO (san phdm khir duy nhat cia N™° &
dktc). Gia tri cua V la:

A. 4,48 B. 6,72 C. 8,96 D. 10,08
- Trich dé thi thtr THPTQG 2017 - THPT Phwong Son - Bdc Giang - Lén 1

Cau 18: Hoa tan hoan toan 30 gam hon hop X gom Mg, MgO va Mg(NOs)2 trong dung dich
H,S0,. Sau khi phan rng xay ra hoan toan thu dwoc dung dich Y chi chira m6t mudi sunfat
va 4,48 1it NO (san pham khir duy nhat cia N*° & dktc). S6 mol H,SO, da phan tng 1a
A. 0,3 mol B. 0,6 mol C. 0,5 mol D. 0,4 mol
- Trich @é thi thwt THPTQG 2016 - THPT chuyén Lé Quy Pén - Ldn 1

Cau 19: Hoa tan m gam Mg trong 500ml dung dich chira hén hop gom H,S0, 0,4M va
Cu(NO3)2 dén phan trng hoan toan thu dwoc 1,12 lit (dktc) hén hop khi X (gobm N, va H,) c6
ti khéi ctia X so véi Hz 12 6,2, dung dich Y va 2 gam hén hop kim loai. Gia trim 1a
A. 6,68 B. 4,68 C.5,08 D. 5,48
- Trich dé thi thtr THPTQG 2016 - THPT Tién Du 1 - Bdc Ninh - Lén 1

82 I Tran Nguyén Trong Nhan - 11A2 - THPT chuyén Lé Quy Pon - Pa Nang



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

____________________________________________________

CAu 1: D6t chdy m gam hén hop gdom Al va Fe trong 16,128 lit (dktc) hén hop khi gom Cl,
va 0,, sau mot thoi gian thu dwoc (2m + 10,36) gam hdn hop ran X (khéng cé khi thoat ra).
Hoa tan hoan toan X trong 1 lit dung dich gdbm HCl 1,26 M va NaNO; 0,15M, sau khi cac
phan rng xay ra hoan toan thu dwoc dung dich Y chi chira cAc muéi clorua va thay thoat ra
2,688 lit (dktc) khi NO duy nhat. Dung dich Y tac dung vira du véi 261 ml dung dich KMnO,
2M trong mdi truwdng axit H,SO,4. Phan trdm cta Fe trong hon hop rdn ban dau gan nhat véi
gia tri nao sau day

A. 43% B.53% C.73% D. 58%

Cau 2: Cho m gam hon hop X gdm Fe, Fe;0, va Fe(NO3), tan hét trong 320 ml dung dich
KHSO, 1M. Sau khi phan &ng két thic, thu dwoc dung dich Y chira 59,04 gam mudi trung
hoa va 896 ml NO (san phdm khtr duy nhat ctia N*> & dktc). Y phan (ng vira di véi 0,44
mol NaOH. Biét cidc phan &ng xay ra hoan toan. Phan tram khoi lwong ctua Fe(NO3), trong X
c6 gia tri gan nhat v&i gia tri nao sau day?
A. 63% B. 18% C.73% D. 20%
- Trich dé thi thir THPTQG 2017 - Sé GD va PT Bdc Ninh - Lin 1

- Trich dé thi minh hoa ki thi THPTQG 2017 - B6 GD va DT

Cau 3: Cho 11,1 gam hon hgp X gobm Al va Zn ¢4 ti 1é s6 mol 12 twong rng 12 1:3 hoa tan hét
trong dung dich gom NaNO; va HCI thu dwoc dung dich Y chitra m gam muoi va 2,8 lit (dktc)
hén hop Z gom hai khi (trong d6 c6 mot khi khong mau, khéng héa nau trong khong khi) c6
ti khoi so véi hidro 13 4,36. Gia tri cia m la:
A. 43,925 B. 36,650 C. 30,535 D. 42,590
- Trich dé thi thit THPTQG 2017 - THPT chuyén DH Vinh - Nghé An - Ldn 1

Cau 4: Hoa tan hoan toan 21,5 gam hon hop X gbm Al, Zn, FeO, Cu(NO3)2 cin dung hét
430 ml dung dich H2S04 1M thu dwoc hon hop khi Y (dktc) gobm 0,06 mol NO va 0,13 mol
Hz, d6ng thoi thu dwoc dung dich Z chi chita cidc mudi sunfat trung hoa. C6 can dung
dich Z thu dwoc 56,9 gam mudi khan. Thanh phan phan trdm cda Al trong hdn hop X c6

gia tri gin nhat v&i gia tri nao sau day:
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A.25,5% B. 18,5% C.20,5% D.22,5%
- Trich dé thi thtt THPTQG 2017 - S& GD va DT Vinh Phiic - Md dé 2- Lén 1

CAu 5: D€ hoa tan hét 38,36 gam hdon hop R gdm Mg, Fes04, Fe(NO3)2 can dung vira du
0,87 mol dung dich H2SO4 loang, sau khi cac phan (rng xay ra hoan toan thu dwoc 111,46
gam sunfat trung hoa va 5,6 lit (dktc) hon hop khi X gdbm hai khi khéng mau, trong dé c6
mot khi khéng mau héa niu ngoai khong khi, X ti khéi hoi ctia X so véi Hz1a 3,8. Phian
tram khéi lwong Mg trong R gan véi gia tri nao sau diy ?
A. 31,28 B. 10,8 C. 28,15 D. 25,51
- Trich dé thi thtr THPTQG 2017 - THPT chuyén KHTN - PQHG Ha Néi - Ldn 1

Cau 6: Cho 30 gam hon hgp X gdbm Mg, Al, ZnO va Fe(NO3)2 hoa tan hoan toan trong dung
dich chtra 0,725 mol H2S04 loang. Sau khi cac phan &ng xay ra hoan toan, thu dwoc dung
dich Y chi chira 90,4 gam mudi sunfat trung hoa va 3,920 lit khi Z (dktc) gom hai khi N2 va
H,. Biét ti khéi ctia Z so véi Hz 1a 33. Phén tram khdi lwong cia nhdm trong hon hop X gan
v&i gia tri nao sau day ?
A.14,15% B. 13,00% C.13,40% D. 14,10%
- Trich dé thi thit THPTQG 2017 - THPT chuyén Ha Long - Qudng Ninh - Ldn 1

CAu 7: Hoa tan hoan toan hdn hop H gdbm Mg va Fe304 (c6 ti 1&é mol 5: 1) trong dung dich
chra KNO3 va 0,725 mol HCI, c¢6 can dung dich sau phan &ng thi thu dwgc lwgng muoi
khan niang hon khéi lwong hon hop H 1a 26,23 gam. Biét két thic phan ¢ng thu dwoc 0,08
mol hon khi Z chtra Hz va NO c6 ti khdi so v&i Hz bang 11,5. Phan tram khéi lwong sat c6
trong mudi khan cé gia tri gin nhit véi gia tri nao sau day
A.17% B. 18% C.26% D. 6%
- Trich dé thi thir THPTQG 2017 - THPT Yén Phong 2 - Bdc Ninh - Lin 1

Cau 8: D6t chay 16,8 gam bot Fe trong V lit (dktc) hon hop khi gdm Cl; va Oz, thu dwoc
hon hop ran X gom cac oxit va mudi (khéng thiy khi thoat ra). Hoa tan X trong 480 ml
dung dich HCI 1M, thu dwgc dung dich Y. Cho dung dich AgNO3 dw vao Y, thiy thoat ra
0,03 mol khi NO (san pham khtr duy nhat ciia N™ & dktc), dong thoi thu dwoc 132,39

gam Kkét tua. Gia tri cia V la.
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A. 6,272 1it B. 7,168 lit C.6,7201it D. 5,600 lit
- Trich dé thi thtr THPTQG 2017 - THPT Vinh Bdo - Hdi Phong - Ldn 1

Cau 9: Hoa tan hoan toan 17,76 gam hon hop X gdom FeClz, Mg, Fe(NOs3)2 va Al vao dung
dich chtra 0,408 mol HCI thu dwoc dung dich Y chi chita cAc muoi clorua va 1,6128 lit khi
NO (dktc). Cho tir tir AgNO3 vao dung dich Y cho dén phan &ng xay ra hoan toan thi thay
lwong AgNO3 phan &ng l1a 0,588 mol, két thic phan &ng thu dwoc 82,248 gam két tha va
thay thoat ra 0,448 lit khi NO2 (san phdm khitr duy nhat ctia N*°> & dktc) va dung dich Z chi
chira m gam mudi. Gia tri cia m gan nhit véi gia tri nao sau day?
A. 41 B. 43 C.42 D. 44
- Trich d& thi thir THPTQG 2017 - THPT Ngé Gia Tuw - Pht Yén - Lén 1

CAu 10: Cho hén hop H gdm Fe,05 va Cu tic dung hét véi dung dich HCI dw, thu dwoc dung
dich X chira 40,36g chit tan va mot chat ran khéng tan. Cho mét lwong du dung dich AgNO;
vao dung dich X dén khi phan &ng k ét thic thi thu dw oc 0,01 mol khi NO va m gam k ét tha
Z. Biét NO 13 san phdm khi duy nhAt ctia N*°. Gid tri cam 1a ;
A.113,44 B. 91,84 C.101,70 D. 110,20
- Trich dé thi thtr THPTQG 2017 - THPT Nguyén Khuyén — TP H6 Chi Minh - Ldn 3

Cau 11: Cho 33,1 gam hdén hgp X gdbm Fe;0,4, Fe(NO3),, Al hoa tan hoan trong dung dich
chira 210,8 gam KHSO, lodng, sau khi cdc phan &ng x4y ra hoan toan thu dwoc dung dich Y
chi chira 233,3 gam mudi sunfat trung hoa va 5,04 lit hon hop khi Z trong d6 c6 mot khi hoa

nau ngoai khéng khi. Biét ti khéi ctia Z so véi H, 1a % Phan tram khéi lwong cta Al trong

hén hop X gin nhat véi gia tri ndo sau day:
A. 30 B. 20 C. 25 D. 15
- Trich d@é thi tht THPTQG 2017 - THPT chuyén KHTN - DQHG Ha Néi - Ldn 4

CAu 12: Cho m gam hdn hop X gobm Mg, Al, MgO va Al, 05 tac dung véi dung dich hén hop Y
chira NaHSO, va 0,23 mol HNO3 thu dwoc dung dich Z chi chtta (m + 218,01) gam hén hop
cadc mudi trung hoa va V lit hon hop khi T (dktc) c6 ti khéi so véi H, 14 8,85. Dung dich Z tac
dung t6i da v&i 500ml dung dich NaOH 4,5M, dun nhe, loc thu dwgc 17,4 gam két tda va
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1,12 lit khi (dktc). Biét s6 mol khi c6 khoi lwong phéan tir nho nhit trong T 1a 0,11 mol. Biét
cac phan &rng xay ra hoan toan. Gia tri cia V la:
A. 3,36 B. 5,60 C.6,72 D. 4,48

- Trich d@é thi thir THPTQG 2017 - THPT Ddng Thiic Hira - Nghé An - Lin 1
Cau 13: Hoa tan hoan toan m gam hon hop X chira Cu, Mg, Fe;0, va Fe(NO3), trong dung
dich chtra 0,61 mol HCI, thu dwoc dung dich Y chira (m + 16,195) gam hon hop mudi khong
chira ion Fe3* va 1,904 lit hdn hop khi Z (dktc) gdm H, va NO c¢6 khéi lwgng 1,57 gam. Cho
NaOH dw vao dung dich Y, thiy xuit hién 24,44 gam két tda. Phan tram vé khéi lwong cla
oxi c6 trong X la

A. 24,14% B. 19,92% C.26,32% D. 25,75%
- Trich dé thi thtr THPTQG 2017 - S& GD va DT tinh Vinh Phiic - Ldn 2 - Md dé 3,4, 5

Cau 14: Hoa tan hoan todn m gam hon hop X chita Cu, Mg, Fe;0, va Fe(NOs), trong dung
dich chtra 0,61 mol HCI thu dwoc dung dich Y chita (m + 16,195) gam hon hgp mudi khong
chita ion Fe3* va 1,904 lit hon hop khi Z (dktc) gom H, va NO (c6 téng khéi lwong 1a 1,57
gam). Cho dung dich NaOH du vao dung dich Y thiy xuit hién 24,44 gam két tiia. Phan tram
khéi lwgng ctia Cu trong hon hop X 1a:
A.15,92% B. 26,32% C.22,18% D. 25,75%
- Trich dé thi thtr THPTQG 2017 - Dé thdy Nguyén Anh Phong — Ldn 4

Cau 15: Cho 33,26 gam hdn hop X gdm Fe;0,, Fe(OH)3, Fe(OH); va Cu vao 500ml dung
dich HCI 1,6M thu duoc dung dich Y va 7,68 gam chit ran khong tan. Cho dung dich AgNO;
dw vao dung dich Y, thu dwoc khi 0,045 mol khi NO (san phdm khtt duy nhat ciia N*°) va
126,14 gam két tiia. Cac phan &ng xdy ra hoan toan. Phin tram khoi lwong ctia Fe(OH),
trong hon hop X 1a:
A.14,1% B.21,1% C.10,8% D. 16,2%
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Dirc - Lin 1

Cau 16: D6t chay 16,8 gam bot Fe trong oxi, sau mdt thoi gian thu dwoc 19,84 gam chit rin
X. Hoa tan hoan toan X trong dung dich hén hop chitra NaHSO,4 va x mol NaNOs, thu dwoc
dung dich Y chira cAc mudi trung hoa va hon hep khi Z gobm NO va H, (ti 1é mol 1: 1). Cho
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dung dich NaOH dw vao dung dich Y (khdng c6 mat oxi), thu dwoc 30,06 gam két tua. Biét
rang NO 1a san pham khir duy nhat ctia N+, Gia tri ciia x la:
A. 0,06 B. 0,08 C.0,09 D. 0,12
- Trich dé thi thir THPTQG 2017 - Dé thdy Tao Manh Dirc - Ldn 1

CAu 17: Hoa tan hoan toan 34,14 gam hon hop X gdbm Al, Fe(NO3), va Fe,05 vao dung dich
chira 1,62 mol KHSO4. Sau khi cac phan rng xay ra hoan toan thu dwgc dung dich Y chi
chira mudi sunfat trung hoa va 4,48 lit (dktc) hon hop khi Z (gdom 2 khi khéng mau, khong
héa niu ngoai khong khi cé ti 1é mol twong &ng la 2: 3) c6 ti khdi so véi Hy 1a 9,4. Khoi
lwong ctia Al trong hon hop X c6 gia tri gin nhat véi gia tri ndo sau day:
A. 13 gam B.11 gam C.16 gam D. 8 gam
- Trich dé thi thit THPTQG 2017 - S& GD va DT tinh Hdi Phong - Ldn 1

Cau 18: Cho m gam hdon hgp A gom Fe,Oy, Fe va Cu tac dung hét véi 200 gam dung dich
chira HCI 32,85% va HNO3 9,45%, sau khi két thuic phan &ng thu dwoc 5,824 lit khi NO (san
phdm khir duy nhat ctia N*° & dktc) va dung dich X chita (m + 60,24) gam chat tan. Cho a
gam Mg vao dung dich X, két thic phan &ng thu dwoc (m — 6,04) gam chit ran va thiy
thoat ra hon hop Y gbm hai khi (trong d6 c6 mot khi héa nau ngoai khong khi) cé ti khéi so
v(i He bang 4,7. Gia tri cia a gan nhAt v&i gia tri ndo sau day:
A.22,0 B. 21,0 C. 23,0 D. 24,0

- Trich dé thi thtr THPTQG 2017-Trung tdm luyén thi Diéu Hién - Cdn Tho - Thdng 2 - Tudn 1

Cau 18: Cho m gam hdon hgp A gom Fe,Oy, Fe va Cu tac dung hét véi 200 gam dung dich
chira HCI 32,85% va HNO3 9,45%, sau khi két thiic phan rng thu dwoc 5,824 lit khi NO (san
phdm khir duy nhat ctia N*> & dktc) va dung dich X chira (m + 60,24) gam chat tan. Cho a
gam Mg vao dung dich X, két thic phan ng thu dwoc (m — 6,04) gam chit rin va thiy
thoat ra hdn hop Y gom hai khi (trong d6 c6 mot khi héa nau ngoai khong khi) cé ti khéi so
voi He bang 4,7. Gia tri ciia a gan nhit véi gia tri ndo sau day:
A.22,0 B. 21,0 C. 23,0 D. 24,0

-Trich dé thi thtt THPTQG 2017-Trung tdm luyén thi Diéu Hién - Cdn Tho - Thdng 2 - Tudn 1
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CAu 19: Cho mdt lwong kim loai Al vao dung dich chita hén hop gdbm a mol HCl, 0,05 mol
NaNOs3 va 0,1 mol KNOs3. Sau khi cac phan &ng xay ra hoan toan, thu dwgc dung dich X chira
m gam mudi, b gam kim loai va 0,125 mol hon hop kim loai khi Y (gobm 2 khi khéng mau
trong dé c6 1 khi héa nau ngoai khéng khi) cé ti khéi so véi Hy 1a 12,2, Gia tri cda m la:
A. 27,275 B. 46,425 C. 33,375 D. 43,500
- Trich dé thi thit THPTQG 2017 - S& GD va DT tinh Vinh Phiic - Ldn 2 - Md dé 1
Cau 20: Cho 20,04 gam hon hop X gdm Mg va Cu(NO3), tan vira dd trong dung dich hon
hop chtra 1,47 mol HCI va t mol NaNOj3. Sau khi cac phan &ng xay ra hoan toan thu dwoc
dung dich Y chi ch*a mudi clorua va 0,06 mol khi N,. Biét sau phan tng khong thu dwoc
chit ran. C6 can c4n than dung dich Y thu dwg'c m gam mudi khan. Biét cac phéan ¢ng xay ra
hoan toan. Gia tri cia m gin nhat vi gia tri nao sau day:
A. 65,1 B. 82,5 C.72,6 D.72,9
- Trich dé khdo sdt THPTQG Iép 12 2017 - S& GD va DT Ha Noi - Lédn 1

Cau 21: Cho 27,04 hon hop ran X gom Fe, FeO, Fe;0,, Fe,05 va Fe(NO3), vao dung dich
chtra 0,88 mol HCI va 0,04 mol HNO;. Khdy déu cho cac phan rng xdy ra hoan toan, thu
dugc dung dich Y (khong chira ion NHZ) va 0,12 mol hén hop khi Z gdm NO, va N, 0. Cho
dung dich AgNO; dén dw vao dung dich Y, thay thoat ra 0,02 mol khi NO (san pham khi duy
nhat ciia N™); dong thoi thu dwoc 133,84 gam két tlia. Biét rang ti 1& s6 mol ctia Fe, Fe50,,
Fe,0; trong X 12 3: 2: 1. Thanh phan phan tram khai lwong cta Fe c6 trong hon hop ban dau
gan nhat v&i gia tri nao sau day:
A.29% B. 38% C.27% D. 17%
- Trich d& thi thir THPTQG 2016 - THPT Lé Xoay - Vinh Phiic - Léin 2

Cau 22: Cho 17,9 gam hon hop gdm Fe, Cu va Al vao binh dwng 200 gam dung dich H,S0,
24,5%. Sau khi c4ac phan (ng xay ra hoan toan, thu dwgc 9,6 gam chit rin va c6 5,6 lit khi
(dktc) thoat ra. Thém tiép vao binh 10,2 gam NaNOs, khi cac phan (rng két thic thi thé tich
khi NO (san pham khtr duy nhat ctia N*° & dktc) tao thanh va khéi lwong mudi trong dung
dich lan lwot la

A. 2,688 lit va 59,18 gam B. 2,688 lit va 67,7 gam

C. 2,24 litva 56,3 gam D. 2,24 lit va 59,18 gam

- Trich dé thi thtr THPTQG 2016 - THPT Han Thuyén - Bdc Ninh - Ldn 2
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CAu 23: Cho hdn hop X gobm Mg, Al, Fe va Cu (trong dé c6 Mg va Fe c6 s6 mol bing nhau).
L4y 7,5 gam hon hgp X cho vao c6c dung dung dich HCl dw, sau phan rng thu dwoc 5,152 lit
khi (dktc) va hdn hop san phidm (gdbm cd dung dich va phan khéng tan). Cho tir tir mot
lwong vira dd Mg(NO3), vao hdn hop san phdm dén khi két thic cic phan ng thu dwgc V
lit (dktc) mot khi khong mau, héa ndu trong khong khi (khong con san phdm khir khac) va
dung dich Y. Cho NaOH dw vao Y thu dwgc 9,92 gam hon hop chit két tha khan. Thanh phan
phan trim khéi lwgng cta Fe trong hon hop X gan véi gia tri ndo sau day
A. 60% B. 84% C.13% D. 30%
- Trich dé thi thew THPTQG 2016 - THPT Nghén - Ha Tinh - Ldn 1

Cau 24: Hoa tan hoan toan 16,34 gam hon hop A gom Fe(NO3),, Al, FeCO5 vao 400 gam
dung dich chtta hon hop gdbm H,S0, lodng va KNOs. Sau khi két thic phan &ng, thu dwoc
dung dich X chtta cAc mudi va hon hop khi Y (trong Y ¢ H,) c6 khdi lwong 6,98 gam. Cho tir
tir dung dich K,CO3; 10% vao dung dich X dén khi khoi lwong két tia dat cwc dai la 29,91
gam thi dirng lai, loc bo két tha roi can dung dich thiy c6 khéi lwong 1094,65 gam. Néu dé
dung dich X phan rng v&i 1,2 mol NaOH thi sau khi phan &ng xay ra hoan toan, thu dwoc
22,63 gam két tia; dong thoi c6 0,04 mol khi bay ra va dung dich B. Biét rang B chi chita cac
mudi va khong c6 mudi sat. Thanh phan phan tram khéi lwong cua Fe(NO3), c6 trong hdn
hop A gin nhit véi gia tri nao sau day:
A.11% B. 18% C.30% D.42%
- Trich d@é thi thit THPTQG 2016 - Céng dong Héa hoc Bookkgol - Ldn 9

CAu 25: Cho 37,44 gam hon hop rin X gom Fe, Fe;0, va Fe(NO3), vao dung dich chira hon
hop géom 1,5 mol HCI va 0,12 mol HNOj; khudy déu cho dén khi cac phan &ng xay ra hoan
toan, thu dwoc dung dich Y (khéng chita ion NH}) va 0,16 mol hén hop khi Z gém NO va
N,0. Cho dung dich AgNO5; dén dw vao dung dich Y, thiy thoat ra 0,045 mol khi NO (sdn
pham khir duy nhat ctia N*°); dong thoi thu dwoce 220,11 gam két tia. Thanh phan phan
tram vé khéi lwong ctia Fe;0, c6 trong hon hop ban dau cé gia tri gin nhit véi gia tri nao
sau day:

A.40% B. 45% C.50% D. 35%

CAu 26: Cho 86 gam hdn hop X gom Fe;0,, FeO, Fe(NO3), va Mg hoa tan hoan toan trong
1540ml dung dich H,SO,4 1M. Sau khi cac phan rng xay ra hoan toan, thu dwoc dung dich Y
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(chi chira cAc mudi trung hoa) va 0,04 mol N,. Cho KOH dw vao dung dich Y roi dun néng
nhe thdy s6 mol KOH phan &ng t6i da la 3,15 mol va c6 m gam két tta xuat hién. Mat khac,
nhing thanh Al vao Y sau khi cac phan &ng xay ra hoan toan nhic thanh Al ra cén lai thay
khéi lwgng ting 28 gam (gia thuyét rang Fe sinh ra bam hét vao thanh Al). Biét rang tong s6
mol Oxi c6 trong hai oxit & hon hop X 1a 1,05 mol. Néu 14y toan bo lwong két tda trén nung
néng ngoai khong khi thi thu dwoc t6i da bao nhiéu gam oxit.
A. 81 B. 82 C. 84 D. 88
- Trich dé thi KSCP 16p 12 ndm hoc 2016 - 2017 - THPT Ngb Gia Tt - Vinh Phic - Lan 1

Cau 27: Hoa tan hoan toan 29,64 gam hon hop X gom Cu, Fe, ZnO va mot oxit sit bang
lwvong vira da dung dich HCI 2aM va H,SO4 aM thu dwoc dwoc 0,896 lit khi H, (dktc) va
dung dich Y chita m gam chét tan. Cho tir tir dung dich BaCl, vao dung dich Y dén khi két
tia cuc dai thi dirng lai, sau d6 cho tiép AgNO5 du vao, sau khi két thic phan rng thu dwoc
212,1 gam két tta. Mat khac cho cung lwong X trén tac dung véi dung dich HNO;3 déc nong,
14y dw thu dworc 8,96 lit khi NO, (dktc). Gia tri cia m gan nhit véi gia tri nao sau day:

A. 56 B. 60 C. 62 D. 58
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D. PAP AN VA HUONG DAN GIAI CHI TIET BAI TAP TU LUYEN

BAI TAP MU’C PO VAN DUNG

Cau 1: Pap an C
3Cu+ 8H* + 2NO3 —— 3Cu?t +2NO 7 +4H,0

ng, = 0,15™°  ny+ = 0,36™!, nyo; = 0,18™°!. Ta nhin théy:

Nyt Neu Mo, ( 036 0,15 0,18) o
< < D < < = H™h t, Cud
g 3 2 \"°7g 3 2 e tudu

2
Cau 2: Pap an D

Bai tap twong tw:

. Cho 0,3 mol bot Cu va 0,6 mol
. Fe(NO3); vao dung dich chtta 0,9 | ny+ = 0,08, nyo; = 28", ng, = 0,1™
mol H,S0, (loang). Sau khi cac phan

. : : Fe + 4H* + NO3; — Fe3* + NO + 2H,0
i rng xay ra hoan toan, thu dwoc V lit :

khi NO (san phdm khir duy nhit cda | 0,02 0,08 0,02

| N*5 & dktc). Gia tri ctia V1 | Fe + 2Fe’t — 3Fe®* Fe+ Cu** — Fe’* + Cu

| A 672 B.896 | 0,01 0,02 01 01 0,1
C. 4,48 D.1008 | =a—013.56+0,1.64=092a=

(Trich d@é thi tuyén sinh DH khéi B
ndm 2010 - B4 GD va PT)
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Vi phén rng xay ra hoan toan va cé khi H, tao ra nén NO3 hét. Dung dich Z chira mudi duy
nhit 1a MgS0,. Ta cé:

BTNT N
mol mol
Npg = NMmgso, = NH,S04 = 0,4 — >Nno = 3nFe(N03)3 + anu(Nog)z = 0,08

BTE 2pg — 3NNg — 3pe3+ — 2Ny 2+

— sy, = > = 0,24™ =V = 22,4(nyo +ny,) =

Cau 4: PapanD
nNaN03 — O,ZmOI, N, = 0,1m01

3Cu + 8H+ + 2NO3 — 3Cu?t + 2NO 1 +4H,0
0,1mol 0,5mol 0,2mol

mol

mol 1
o (15)
= [Vno = 1,49 lit|
Cau 5: Pap an B
H,504=0,7m°l
Cu1 CuO Cu(NO3), CuSO4 + NO
amo amol pmol
dung dich X

Nhan xét: khi cho X hoa tan hoan toan trong dung dich H2S04 thi ta chi thu dwgc dung dich
chi chira mot chat tan duy nhat nén sau phan rng thi NO3 hét va mu6i thu dwgc la CuSO4.

Ta c6: CuO + 22H+1 —— Cu®t + H,0 ¢))
amo amo
3Cu+ 8H' + 2NO3 —— 3Cu?* + 2NO + 4H,0 (2)

amol gamol 2pmol

ﬂmz;ﬁga—n =2 =1,4 = a = 0,3m°
3 - H+_ nHzSO4_ ] a = ]

(2)=>2b=a=b=0,1m!
Vay hon hop X gdom Cu (0,3™!), Cu0 (0,3m°"), Cu(NO3), (0,1™")

= o 03.64 =[30,79%
*Mcuey =03 .(64 + 80) + 0,1.188 0
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Cau 6: Pap an A

Cu = 0,02™°!
Fe Fe;0, Cu0 C o =1 24 2 = 0™
e FezU, LUV LU —— Fe Cu AgNO3,, (AgCl
amol__b™ Y{Cl— H+ }—>g i { gc}+ NO
33,2 gam X Jol Ag ) " 0025m
m gam

Phan tich:
Nge = nHz = 0,1m01 . Ta co:

Fe3 04 + 8HC] — FeClz + 2FeCl3

gmol 8amol gmol 2gqmol

Cu + 2FeC13 —— CuCl, + 2Fe(l,

amol
= Ngyy, = a+ 0,025 (mol) = my = mpe + Mpe,0, + Meyo + Mey

=0,1.56 + 232a + 64(a+ 0,025) + 80b = 33,2
= 269a + 80b = 26 1)
Vi khi cho AgNO3 du vao dung dich Y thiy thoat ra khi NO nén HCl chic chdn con dw
= Nycy,, = 1 — 2ny, — 8nge,0, — 2ng0o =1-02—-8a—2b=0,8—-8a—2b

Ta co:
0,075mol  (,qmol 0,025mol
= Nycly, = 0,1™! = 8a +2b = 10,7 @
B 1
W@ )@=y mol
_ 1
b = % m01
by e (HE=01m =1l
Suy ra dung dich Y gom {Fe“ = 0.35m0l (2t = o qmol

Tw (x) = Npe2t = 0,075 = Npe2t = 0,275™°' nén tiép tuc xay ra phan trng

Agt + Fe’t — > Fedt+ Ag

0, 275m01 0, 275m01
Suy ra két tia gobm Ag = 0,275 = m = 0,275.108 + 1.(108 + 35,5) =(173,2 gam
y SO Agl = 1mo! Sl ' ’ 28
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

Cau 7: Pap anD

24ny, + 40Ny, + 148nyg(nosy), = My 24nyg + 40nygo + 148nygnoy), = My

BTE
_ ang = 3nNO =% ZnMg =0,6

BTNT N 2n =0,2
|— 2Nyg (NO3), = NINO Mg (N03)2

nyg = 0,3
mol BT SO‘%_ mol
&4 Nygo =02 > Ny,s0, = NuMgso, = Nug t NMgo + NugN03), =

Nyg (N0y), = 0,1

Cau 8: Pap an A

Ne = 2N¢y + Npe(Noy), = 1,2™°! | Xét ban phan trng:
NO3 + 3e + 4H* —— NO + H,0
Ban diu 0’4mol 1,2m01 1’8mol
. BTE 2N, + 1
= CuvaFe(NO3), phdn ttng hét —— nyo = Cu T FeO3)2 _ () gmol Vo = 8,96 lit

2

Cau 9: Pap an D

g [N20 = 0.15m°!
7n {NaN 03 } H, = 0’05m01

N mol SO
Hon hop kim loai fdg Mo 04
mol ZZ+M2+ N+ NH+
06 A{n & M 4}+H20
SO%
2N, 2+ + 2ny 2+ — 8n —2n
BTE S Zn2+ Mg +8 N,0 Hy _ 0,0625m!

BTNT N mol
— N\an 03 = anZO + nNHI = 0,3625

= NNaHs 04 = 10nNHI + 10nN20 + anZ = 2,25m01

BTNT H NNaHS 0, — 4r1NHjlr — 2ny,
—— > Ny,0 = >

BTKL
———— My = Myjy Joai T MNaN 03 T MNaHs 0, — M — My,0

Gan nh it

= 308,135 gam ————— [308 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 10: Papan D

Sw oxi héa Sw Khr
NO3; + 4H" + 3e —— NO + 2H,0
0,04mol  0,16m°l  0,12mol 0,04mol

Fe —— Fe?t+ 2
0,1“%1 € t O’Zmeol Cu2+ + 2 —— Cu

O,OZmOl 0,04m01

2H* + 2e — H;,

BTE
— 2nge = 3nyp + 2n¢, + 2ny, > ny, = 0,02m°!

= n,z = 0,02+ 0,04 =0,06 |V =1,3441it

Cau 11: Pap an A
Ta c6é ban phan tng:

Cu + 8H' + NO; —— 3Cu’t+ 2NO + 4H,0
0,05mol 0,12m0l () hgmol 0,03mol

= [Vno = 0,672 lit]

Cau 12: Pap an B
Suw oxi héa Su khtr

NO; + 4H' + 3e —— NO +2H,0
0,04mol  0,16m°l  0,12mol 0,04 mel

2+
2+ + I
Fe —— Fe + 2e O%g ol 0,0%_eol Cu

2H* + 2¢ —— H,

0,04mol 0,04 mol 0,02mol
BTE 3nyo + 2ng, + 2ny
— N = 5 2=0,1" =|m = 5,6 gam

Cau 13: Pap an B

Fe + HCl —— H, +Y
0,05mol 0,14mol

Ag

{FeClZ AgNO
AgCl

3
Hol,. ——— NO+Fe(NOy; + L {

m gam

| BINT H |
Ny, = nge = 0,05™” ——— ny+ = nyg — 2ny, = 0,04™°
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

ng+
Cho Y tac dung véi lwong duw AgNO5 thi nyg = Zd“ =0,01m°

BTNT Cl -
—> Npgq = Ny = 0,14

BTE toan qua trinh

nag = 3ng — 20y, — 3nyo = 0,02

= M = Mpg + My = [22,25 gam

Cau 14: Pap an A

BTE _ 3nyoz t+ Npes+
nCu - 2

=0,05™" = [m = 3,2 gam

Cau 15: Pap an A
Khi cho 0,16 mol Fe tac dung v&i dung dich hén hop gdbm 0,08 mol NaNOs va 0,18 mol H-
2S04 ta cb cac qua trinh phan rng xay ra nhw sau:

Sw oxi hda Sw Khtr

NO; + 4H* + 3e —— NO + 2H,0
0,0gmol  0,32mol  0,24mol 0,0gmol

Fe —— Fe2t + 2e

2H* + 2e — H,
0,04_m01 0'04m01

BTE 0,24 + 0,04

> nFez+ = >

Khi cho dung dich tac dung véi dung dich Ba(OH), dw, taco

nFe(OH)Z = Npge2+ = 0,14m01
Npaso, = 0,18™!

= 0,14™m°!

= m, = 54,54 gam = m.3, = m; + mg,, = |55,66 gam

Cau 16: Pap an B
Sw oxi hdoa Sw Khir

Fe ——Fe’*+ 2e
0,13™° 0,26™m NO3 + 4H* + 3e NO+ 2H,0

1 0'4_mol 0‘3m01
Cu — Cu’* + 2e 027
xmol 2xmol

BTE
—0,26+2x=03=>xXx=ng, = 0,02m°! = mg, = 1,28 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 17: Pap an C
Tacon, = = 2n¢, + Ngenog), = 1,2mol
Qua trinh khir N*> nhw sau:

NO3; + 3e + 4H" —— NO + H,0
1,2m°1 1’2mol 1’8mol 0’4m01

= nyg = 0,4™ =V =8,96lit

Cau 18: Pap an B

H,SO
Mg MgO Mg(NO;); —— Mgs0, + NO
0‘2m0

30 gam

— — mol — mol
— Niyo3; = Nyp = 0,27 = nygnoy, = 0,1

BTE 3n 30 —my, —m 30 —-0,3.24 — 0,1.148
— O'zmol

BTNT Mg _ _ _ _ mol
_— nH2504 = nMgS 04 = nMg2+ = nMg + nMgO + nMg(N03)2 =10,6

Cau 19: Pap an C

— mol — mol 2+ +
Mg + {HZSO4 =0,2 } N, = 0,02 | {Mg FH4} + {Cu}
N Cu(NO3), H, = 0,03™° S0% Mg
m gam ~——
2 gam
—_ 2ny,s0, — 11an2 — 2ny, _ 0,01
Vi sau phan (rng c6 hén hop kim loai = Cu?* va H* da phan trng hét
BTPT 2Ncn2—- — Nyt
—— Ny = ot = 0,195™
BTNT N 2ny, + Dyy+
- nCu(N03)2 = 2—NH4 — 0’025m01

2
= Nyg,, = 2— Mg, =2 —0,025.64 = 0,4 gam

= m = Myg, + Myg2+ = 0,4 + 24.0,195 = 5,08 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 24: Pap an B

H,
Y CO;
6,98§am N, O,
2 FeCO3
T3 1%, 0, + { Fe(OH)
Fe(NO H250,4 - L 3
A (Al 3)2 400 gam{KNOB} A](OH)3
FeCO, Fe?t Fe3* 29,91 gam
x{ ABtY KTt }—>
16,34 gam " _
NH} S032 . Fe(OH),
NaOH =1,2
NH3 + FE(OH)3
0,04m { AJ(OH),
22,63 gam
, FeCO; = x™°!
d2K,C03 10%
—————— (0, + { Fe(OH)5 = y™°!
(Fez-l- Fe3+\ AI(OH)3 = Zm01
xmol — ymol 29,91 gam
X A13+ K+ N
Zmol
NH} SOE‘) NaOH =1,2me! Fe(OH),
NH3 + Fe(OH)3
0,04m | AJ(OH);
22,63 gam
Mgec 03 + mFe(OH)3 + mAl(OH)3 = 29,91 = 116x + 107y + 78y = 29,91 (*)
BTKL
——— My + Myg — Mgy + Mg,co; = My + My2 g5y pe + Mco, €]
3(Npe3+ + nyys+)
ngo, = ——— =15(y +2) ©)
138n 2ng.2+ + 3ng.3+ + 3n,3
myzg,co, = % = 1380ny, o, = 1380 —<— . T A
2x + 3y + 3z
= 1380 — 2 " (3)
2
(1),(2),(3)
—— > 1380x + 2004y + 2004z = 715,2 (*%)
(), (+%) 2x + 3y + 3z
—FF 16,34 + 400 + 1380'# = 6,98 + 29,91 + 1094,65 + 44.1,5(y + z) (2)

Xét thi nghiém khi cho dung dich X tac dung v&i dung dich NaOH, ta c6:
Vi lwgng NaOH c6 thé dw nén Al c6 thé bi hoa tan mét phan, d6 doé:

Mge (o), T Mre(on); T Maion); = My = 90x + 107y + 78nyon), = 22,63 (x%%)
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTNT Al
— > Naj(0H); = N3+ — Npjg; = D3+ — (nNaOH — 2Npg2+ — 3Npe3+ — 3Npy3+ — nNH4+)

=z—(1,2—-2x—-3y—3z—-0,04) (xxx)
(xxx), (x%%)
——————90x + 107y + 78(4z — (1,2 — 2x — 3y — 0,04)) = 22,63 (3)
— mol
w6 | X7 0,01 BTNT Al |
—————— 1y =0,05m ————— ny = nys+ = 0,3M°
z = 0,3
Xét hon hop ban dau, ta co:
BTNT F
{—e’ NEe(N03), T NFeco; = Npe2+ + Nped+ { a+b=0,01+0,05
Mpe(N0y), + Mpeco, = Mp — My 180a + 116b = 16,34 — 27.0,3
a = 0,02mol 180.0,02 Gan nh4t
{b _ g,04mol . AOMreN0a), = g3 100% = 22,03% ——
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

Cau 1: Pap an C

{Hc1=1,26m°l } NO = 0,12™0!
{Al} + {Clz} tf {Al, AlCl;, A1203} NaN 03=0,15m0l

Fe 02 Fe, Fec13, Fez 03 Al3+, Fe“"’, NHI, Na+, Cl™
—— N——
m gam 0,72 gam Dung dich Y

BTNT (N) -
——> Ny = Nnano; — Do = 0,03

BTE ny+ — 10nNHI — 4nyo
_— noz = 7

= 0,12m!

BTKL

= ng, = 0,72 — ng, = 0,6™ ———— mg, ¢ + 32n, + 71ng, = my

2

>m+32.012+71.0,6 =2m + 10,36 = m = 36,08 gam
Khi cho dung dich Y tac dung véi 0,522 mol KMnO, trong moi trwong H,S0,, thi:

27n, + 5605, = 36,08
BTE
{—) 3nA1 + 3nFe = 4'1102 + 5nKMn 04 + 3nN0 + 8nNHI — Ny = 2,43

{nAl = 0,32m!
And mol
Npe = 0,49

 0,49.56

= Y%mg, 5 w = ac0a
trong hén hop ban dau 36’08

Gan nhit
.100% = 76,05% — ",
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

Cau 2: Pap an C

NO + H,0

——
0’04m01

Fe
X {F6304 }+KHSO4—> K+  Fe?t Fe3t

m E;;m Fe(N03)2 0,32mol v 0,32mol 1 0,44™°! NaOH {Fe(OH)Z}
oo Fe(OH);
NO3 SO;
BTNT H nHZO _ n](]—[2504 — 0,16m°]
BTKL
— m =my + 30nyo + 18ny,o — 136ngyso, = 19,6 gam
BT OH™ ol
— 2Nge(0H), T 3NFe(0H); = NNaoH = 2Npe2+ + 3Nge3+ = 0,44
BTDT(y) ol
———NNoj = Ng+ + 2Npe2+ + 3Nge3+ — 2ng42- = 0,12
BTNT N Nno + Nnog Gan nhét
2 DreNo3); = T3 =0,08™" = YoMpe (N0 5); = 73,46% ————
Cau 3: Pap an C
N,O + H,
{NaNO3} 0,02mol  0,105mel
HCl
o,oér!wl * o,lzsrnllol Na™* Cl~ NHj
Y Al3+ Zn2+
0‘05mol 0‘15mol
BTE 3nu + 2ny, — 8n —2n
nNH4 — Al Zn 8 NzO Hz — O,OlmOI
BTNT N

Vi sau phan trng c6 H, nén NO3 hét ———— ny,+ = nyano, = 2Dy,0 + Nyyi = 0,05™°!

——>N¢- = Nyg+ + 30,3+ + 2Ng2+ + Ny = 0,51™!" = [my = 30,535 gam|

Cau 4: Pap an C

{NO = 0,06“‘01}
H, = 0,13™°!
Al, Zn H,S50,4=0,43™0! H 02
21,5 gam X {FeO 2
L NHj SO0;™
56,9 gam 0,43mol

Khi cho 21,5 gam X tac dung vai 0,43 mol H,SO, thi
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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 + 98nH S04 — 30nN0 — ZnH — My
—— Ny, = —3 . = 0,26™°!
BTNT (y) _ 2nH2504 - 2nHzO — 2nH2 —0 Ozmol
I’INHI - 4 — Y,
BTNT () . nNHI + nyo _ mol
_ ncu(NO3)2 == 0,04

2

BTNT (O
%n =nno + D — 6n = 0,08mo!
FeO NO H,0 Cu(NO3); )

Xét hon hop X, ta co :

BTE
— 3ny + 20z, = 3nyo + 2ny, + 8nyy { 3ny +2nz, = 0,6
27ny + 65nz, = my — 72Npep — 188ngy oy, 2/ Dal t 650z, = 8,22

27.0,16 Gan nhit
e+ 100% = 20,09% T L 120.5%

= %mx) =

Cau 5: Pap an C

X{NO = 0,05m°'}
H2 — O,ZmOI

Fe30y H,S0,=0,87™°!
R Fe(N03)2 Fe3+ Mg2+
Mg Y{ . 2_} +H,0
38,36 gam NH4 SOg
111,46 gam
BTKL mp + m — My —m
Ny,o = R sti% Y X _ 0,57mol
Xét hon hop ran X, ta cé
BTNT N Ny + + o
> NFe (NO3), = : 2 = 0,05m°!
BTNT O Nno + 1 — 6n
nFe3O4 _ NO H204 Fe(N03)2 — 0,08m01
mp —m —m
= Ohmyy = ——— 2 FeM0s%2 100% = [28,15%
R

o

n, = 0,16™°

Nzy

= 0,06™
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Phat trién tw duy giai sang tao giai bai tip chuyén dé Hoéa hoc Vo6 cor | Chuyén dé HNO3

Cau 6: Pap an C

7 N2 = 0,05™°!
H, = 0,125™°!

X{MgZ 0 Al} H,S0 4=0,725m0!
n
3+ 24 +
Fe(NO3), Y{Fe Meo Al }+ H,0
30 gam NH4 SO4
90,4 gam
BTKL my + m —my —m
M0 = X sti% Y vA 0,5ml
BTNT H 2n 2n 2n
Ny = H3504 41'12 H20 _ 0,05™o!

Xét hoén hop rdn X, ta cé

BTNT N nyy+ + 2nyo
SN nFe(NO3)2 — NI-L# — 0,075mol

BTNT 0 mol
—> Nizpo = Ny,0 — ONEe(Noy), = 0,05
24nyg + 27Ny = My — Mpe(No3), — 81Nz40 {24nMg + 27ny = 2,45 {nMg = 0,35m°!

BTE
— 2ny, + 3ny = 10ny, + 2ny, + 8nyy; 2nyg + 30y = 1,15 n, = 0,15m°!

0,15.27 GAn nh it

30— - 100% =[13,5%]| —————[13,4%]

= %my =

Cau 7: Pap an A

{NO = 0,06‘“01}

KNO 3 H, = 0,02™°!
H{ Mg = 5a™°! } {HCI =0,725 ™ol

Fe3 04 = am"l

{Mg2+ Fe3*™ K* NHj
Cl~

m gam

}+ H,0

BTNT N ol
— Ny = NgNoy — Mo = (x — 0,06)

Mpyysi — Mhgnhop H = Mg+ + Myyp + Mej- —mg -y
— 39x + 18(x — 0,06) + 35,5.0,725 — 64a
= 57x — 64a =1,5725
Nye = 2y, + 4nyo + 20, , + 10nyyr = 0,28 + 8a + 10(x — 0,06) = 0,725

Ta c6 hé phwong trinh:
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

{57){ — 64a = 1,5725 {x = 0,0725mc!

10x + 8a = 1,045 a = 0,04M

= My = My + Mge,0, = 14,08 gam = my, i khan = 40,31 gam
0,04356 Gan nhit

= %mg, = —, . 100& = 16,67% —————

Cau 8: Pap an C

Clz:xm"l} {FeO FeZOg} HCI=048™" (pa2+ Rad3+) AgNO; { Ag}
oo +{ 0, > 2 FeCl, FeCl; { HY - J o304 T laga
v lit 132,39 gam

ng+ OHa — Oyt

ny+ =4NO = 0,24™! = ny, = YR Z = 0,09™°!
BTNT Cl ol
—— My = 2Ng, + Ny = (2x+ 0,48)
Mpgep + My =My
BTE
—> nyg +3nyg + 2n¢, + 4ng, = 3ng,

{143,5(2x +0,48) + 108y = 132,39 {x = 0,03m°!
(= (=
2x+y =045 y = 0,21™m°!

= ngj,0, = 0,21+ 0,09 = 0,3 = [V = 6,720 lit

Cau 9: Pap an D

NO = 0,072™°!
0,408 Mol
{Fe FeCl, } HCl .55 mol NO, = 0,02™
5.6 Mg Fe(NO3), Y{Fe?’Jr Mg?* Al3+} AgNO3 . Ag L g Fe3t Mg?*
Ht ClI- NHf AgCl < |NH} NO3
N—— m gam 4 3
82,248 gam
Xét hon hop két tia, ta c6 :
{ Myg + Mpgp =My {108nAg +143,5n,,¢; = 82,248 { nyg = 0,06™
BTNT Ag < = <
_— Npg + Npgel = NagN 04 rlAg + r‘lAgCl = 0,588 Npgel = 0.528m01
BTNT Cl n —n
Nrect, = AgCl _ HCL _ 0,06™°!
Nyc — 4nyg — 2n
Nypr = —— fg N92 — 0,008m!
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTNT N Nno + Nno, + Nyyy
> TFre(No3), = >

— 0,04mol

BTNT N ol
—DNo3,, = MagNos ~Dno = 0,568

Mion kim loai = Mx — 71Ngeq 2 2.62.0pe(N0y), = 8,54 gam

Gan nhit

= Mz = Mo kim loai T Myy; T Myoz = 43,9 gam ————— |44 gam

Cau 10: Papan D

| Cudu
Fe O HCI
H{ "273: —— 24 (u2+ gty AgNO 3+ 2t A
40,3?gam Cl 3 0,01 m :c;am 8

HH&) = 4nNO = 0'04m01

my — mHCldu' _ 40,36 - 0,04‘36,5

=>n =n = = 0,1m°!
Fe203 ™ TCU T OMrect, + Meucl, 389 '
BTE
—— Np, =N — 3nyg = 0,17™0!
Ag FeCl, NO ’

= |m = myg + Myeq = 110,20 gam

BTCI
— — — mol
—> ygq = Ny = ONge,0, + Nycy,, = 0,64

Cau 11: PapanD
{NO = 0,025m°l}
H, = 0,2m!

o
Fe304 KHS O4=1,55m01 0,225m01
X 1Fe(NO3);
33,1 "gam Al v {F82+ FeB+ Al3+} + .0
- NH; S0%- 2
233,3 gam
BTKL my + Mgysp, — My — Mg
»ny0 = 1;3 = 0,525™°!
BTNT H NkgHso, — 2r1Hzo - 2nH2 1
— . = 0,025M°
BTNT N Nyo + Nyt mol
_— nFe(NOg)z = —2 - 0,025
BTNT O nyo + Ny, — 6NEe(NO
NEes0, = 2 7 e(NO3) _ 0’1m01

GAn nhit
= My = My — Mpe;0, — Mpe(N0y), = 54 gam = %my = 16,31% ——
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

Cau 12: Pap an D

T {HZ = o,11m°1}
o N, O,
Y{NaHs 04=amol } Mg(OH),
{Al A1203} HN03=0,11™m! 0,05mol
n m Mg MgO , {Mg“ A3t Na*} NaOH =2,25™"' [NH, = 0,05™°!
) + - -
(m+218,01) NH; SO0z SO%
M{AlO;
Na*
Z tac dung t6i da v&i 0,225 mol NaOH
BTNT Al n — 2Ny o2+ — Nyt
——— M3+ = Ny = — Zlg L = 0,qmol
BTNT Na mol
—Nya+ = NNaod T DNaHso 4, = (225+2a)
BTDT (M) 1
> Nyg+ = 20503~ T Naoy = 2,252 =2a+ 0,4 =>a=185"
BTNT H hi0 = NNakso , t NHNO 32_ 2ny, — 4nyy; = 0,83me!
BTKL
—— My = My + Myayso , + Muno; — Mz — My, = 3,54 gam
=M 35 om L V=48
T M; 885.2 ’
Cau 13: Pap an A
7 {HZ = 0,035m°1}
NO = 0,05™°!
Cu M HCl =0,61™°!
{ 8 }—> Cu’t  Mg? Cu(0H),
— F6304 FE(N03)2 NaOH
m gam x Fe2+ NHZ I Mg(OH)Z
(m+16,195) gam { C]~ = 0’61m01 FE(OH)Z
24,44 gam
BTKL m+ myg —Mmy —m
Myo = HC118 z Y _ 0,25mol
BTNT H n 2n 2n
—— > nNH+ — Al 220 H2 = 0’011’1‘101
BTNT N Nyy; + Do -
2 lFre(N03), = 4# = 003"
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTDT (Y) ol
—— 2n¢y2+ + 2Nyg2+ + 2Npe2+ = Ngg- — Ny = 0,6

Khi cho NaOH vao dung dich Y thi my2+ = my — 17ngy- = 24,44 — 17.0,6 = 14,24 gam

= mY == mM2+ + mNHI + mCl— = 30,075
m — myz+ — 14.2.n
= m =my — 16,195 = 19,88 gam = %m, = M — FeNOs)2 10096 = 24,14%
Cau 14: Pap an D
7 {Hz = 0,035m°1}
NO = 0,05™°!
X {Cu Mg } HCl=0,61m°! Cu(OH)
—) u
« (Fe30, Fe(NO 2+ Mg?t Fe2*t) NaoOH 2
oam 3Us (NO3), Y{Cu +g _e }a_) NaCl +{ Mg(OH),
NH; (I 0,61mol
Fe(OH)Z
(m+16,195)gam
24,44 gam

Khi cho hén hop X tac dung véi HCJ, ta co:

BTKL my + Myc — My — My
— — 1
——— ny,p = 18 = (0,25™M°
BTNT H Ny — 2ny,0 — 2n_H; ol
—— Nyt = 4 = 0,01

n =n =n — 0’01m01
Khi cho Y tac dung v&i NaOH dw thi { H20 = TINHz = TNH}
Nyac = Ngp- = 0’61m01

BTKL
— My + Mygoy = Mg + My + Myy, +My,o

= (m + 16,195) + 40.0,61 = 58,5.0,61 + 24,44 + 17.0,01 + 18.0,01 = m = 19,88 gam

BTNT N nyo + Nyy+
— 2 Dpe(N03); = T4 = 0,03™°!
Ny — 10n + — 4nN0 — ZnH
Nge,0, = NH48 2 _ 0,03m0]
Mc, + My = My — Mpe(NO3), — MFe;0, 64nc, + 24nMg =752
BTPT (Y PN
—()) chu2+ + 21’lMgz"' =Ng - — nNHI - ZnFe2+ 21’ICuz"' + 21’lMgZ"' = 0;36
ng, = 0,08™°! 0,08.64
< {ncu =0 1mol = %mCu = W 100% = |25,75%
Mg - )
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

Cau 15: Papan D

Cy
| 7,68 gam
Fe;0, Cu HCl =0,8™° B -
X { }—> e e o [NO=0,045
33,26 gam Fe(OH), Fe(OH);3 Y{Fe Cu_ } gN 03 . Ag
H* Cl ’ AgCl

“
126,14 gam

Vi sau phan &ng véi HC, ta thu dwoc 7,68 gam két tda nén Cu dw = Trong dung dich Y
khong chira ion Fe3*

BTNT Cl m; — Mag()

———— Mg =Nyg = 0,8™! = ny, = o8 0,105m°!

— — 1
= nFeg;) = 31’1N0 + nAg = 0,24m0

Khicho Y tac dung véi lwvong du AgNOs;, ta co Nyt = 4nyo = 0,18™°!

BTDT (Y) Ncl- — 2Np2+ — N+
Ne 2+ = : = 0,07m°!
™ 2

Xét hon hop ran X, ta co:
(232n + 107n 4+ 90n =my —mg, = 21,1
BTN;e—;‘S;} Fe (OH)3 Fe (OH)3 X Cu nFe3O4_ — 0’04mol
7 3Mke30, T NMre(or); T NMre(or), = Nredyy; = 024 & {npeopy, = 0,06™!
| BTE
\— 20ge 0, + Nre(on)y = 20¢,2+ = 0,14

0,06.107

= %mFe(OH)3 = T 100% =1{16,2%

Nge (OH);3 = 0,06m01

Cau 16: Pap an B

— Amol
FeO {NaHS 04} 7 {NO = amOl }
Fe 40— X Fe, 05 NaN 03 H, =a
0_3rr?ol 2 Fe304 Y{Fez+ F63+ Na+} NaOH gy l {Fe(OH)Z}
Fedu 504__ bt Fe(OH)3
30,06 gam
BTNT F _ — 1
—emFe(OH)z + Npe(0H); = NFe { Npe (on), + Nre(on); = 0,3 {nFe(OH)Z = 0,12™°
Mge (oH), T Mre(on); = 30,06 900ge (o), +107nreom); = 30,06 (nge (opy, = 0,18™
BTKL my —m
nommg = X — Fe — 0’19mol
BTE toan qua trinh 3nNO _ ZnFe(OH)Z + 3nFe(OH)33 - znOtmng X ZnHZ _ 0,O8m01

BTNT N

——> NNaNo s = Nyg = 0,08m01 =
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Cau 17: Pap an B

Fe(NO3)2 KHSO 4=1,62M0! N20 — 0'08m01 Fe?t APt K*
X Al = gm°! Z _ mol NHf S07~ (*+ H,0
ry 1 H, =0,12
34,14 gam F6203 = pmo 2 ’ cmol
Xét hon hop X, ta co

BTNT N Nyy; + 20y,0
— DRemos) =T 5,

= My = My + Mpe(noy), + Mpe,0, = 27a + 160b + 90c = 34,14 — 180.0,08 = 19,74 (1)

= (0,5¢ + 0,08)™!

Khi cho hén hop X tac dung véi 1,62 mol KHSO,, ta co:

BTPT (Y
LN 3ny3+ + 2nge2+ + Ny = 2Ng92- — N+ = 3a + 2(2b + 0,5¢ 4 0,08) + ¢ = 1,62 (2)

Ta lai co:
6npezo3 + 10nNH1— = Ngys 04 — 10nN20 - ZHHZ = 6b+ 10c = 0‘58 (3)

(1,(2),3)

ny = 0,42™" =|m, = 11,34 gam|

Cau 18: Pap an 2

NO = 0,26™°!
Y{NO}
HCl 32,85% H,
A { Fe, Oy } 200 sam {54500 Fe?* Fe3*) .
~ lFe Cu X cuzt a5 Fe
m gam -
(m+60,24 gam) ( NO3 Hc-ll—u' Cu
Mgdu’
(m—6,04)gam
Nhan xét: My = 18,8 = Y{ll\_llo}
2
, 200.0,3285 200.0,0945
Taco: Ny = T =18 NyNo; = T =0,3
BTKL
———my + My + Myng, = Myp + My + My,o
16,56 1
> m+18.365 +0,3.63 = m + 60,24 +0,26.30 + My, = Niy,0 = —o— = 0,92™

BTNT H mol
— N+ = Nyq + nHN03 - anZO = 0,26
dw
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Phit trién tir duy giai sang tao giai bai tap chuyén dé Héa hoc V6 co' | Chuyén dé HNO3

BTNT N mol
_— nNoaT(X) = nHNO3 —Nno = 0,3 - 0,26 = 0,04‘

BTNT O
——— oy, 4 = Nigyo + Mo — 3 (Mo, — nNog(X)) = 0,92 + 0,26 — 0,26.3 = 0,4™°!

BTKL
——— Mg, =M—Mg,, ., =M= 0,4.16 = m — 6,4 gam
— mol
5 ol MY=1838 NO =x BTNT N ol
batnyg = x"" ——Y H 2 mol — DN} = Dnog —nyo = (0,4 —x)

4
Tacé: Ny+ = 10nNHI + 4nyo + 2ny, = 26(0,04 —x) + 4x + §X = 0,26 = x = 0,03™!

Nhan xét: mgp,, < Mgy = Myg, = 0,36 gam
m—6,4 m—6,04
Xét toan qua trinh, trong hén hop A, Fe va Cu dwoc bao toan, chi ¢ Fe, Oy bi thanh déi so
oxi hoa
BTE toan qué trinh 3nNo yy +30No ) + 20, + 20000 4 T 80Ny
1’lMgpu' - 2

=a=myg, + myg, = 0,895.24 + 0,36 ={21,84 gam

= 0,895™°!

Cau 19: Pap an B

HCl = a™©!

Al +{NaNO; = 0,05m L, x [Na® A" K NH4} + Y{Hz 0,025 }

e} Cl- — mol
KNOz = 0.1m°! m gam NO =01
BTNT N ol
—— Ny = Nnano; T+ Nkno; — Dno = 0,05
BTE 2ny, +3nyo — 8nyyr
— Ny, = 3 L = 0,25™!
BTPT (X) |
—— N~ = N+ + 308+ + g+ + Ny = 0,95m°

> m= mNa+ + mA13+ + mK-I- + mNHI + mc1+ = 4‘6,4‘25 gam

Cau 20: Pap anD
NaN 03=tmol } N2 — 0,06m01

— mol { _ mo
X { N, mol} S Mg™ Cu™ NHi NaB o
20,07 gam \CU(NOz)2 =y Hi,  NO3,, 2

-
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

meg + mcu(N03)2 = 20,04‘

BTE 24x + 188y = 20,04
— 2nyg = 10ny, + 8nyy; 2x = 0,6 + 4nyy;
{ BINT N = _
—_— ZnCu(N03)2 + NnaN 03 = ZnNz + nNH;{— Zy +t= 0’12 + nNH;{'
BTNT O vaH _ Ny |6y + 3t = 0,735 — 2nyy+
(— > 6Ncy(No3), T 3NNano; = > NNy}
|(X = 0,6 BTKL
- 4}’ = 0,03m°! ——— My = My + My + Myano; — My, — My,
t

— 1 Gan nhat
= 0,135m0 — 72,96 gam ﬂ) 72'9 gam

LnNHI = 0,075™°!

Cau 21: Pap an A

mol {No2 — Xmol}
I(EEO_zbamOl \I { HCl =0,88me! } o.15ma (N20 = ymol
X Fe304 = 3qmol $ HN 05=0,04™°! H,0

27,Orgam | Fez0s = e Fe2t  Fe3t AgNO 3 NO = 0,021201

Fe(NO3), ) Y {O'ggn—wl H;’u} E— ‘;LJ {Ag%zl}
133,84 gam
BTNT Cl
AgCll ———— npgq = nyq = 0,88™"

Két tia thu dwoc gom | m, — My 133,84 —0,88.143,5 _

133,84 gam A = Npg = —— 0= = 108 =0,07

Khi cho AgNO; dw vao dung dich Y thay thoat ra 0,02 mol NO

BTE
— — — 1
e 3nyo + Ny = 3.0,02 + 0,07 = 0,13™°
— — mol
an+u(Y) = 4nyo = 0,08

BTPT (Y) Nei- — 2n —n 0,88 — 2.0,13 — 0,08
Npei+ = Cl Fe2t H+ _ _ 0,18m°1
3 3
BTNT H Nyc + Nuno; — Nyt 0,88 4+ 0,04 — 0,08 |
[N nHZO = 2 = 2 = 0’42m0

BTKL
—— Mmyq, + My,o = My + Myg + MyNo, — My, — (Mpe + My+ + mg-)

my

= 27,04 4+ 0,88.36,5 + 0,04.63 — 0,42.18 — (0,31.56 + 0,08 + 0,88.35,5) = 5,44 gam
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bat { mol - 1@ €O hé phuong trinh:
0’1;.lmol NZO =y

{ x+y—20,12 {x = 0,08™°!
46x + 44y = 5,44 y = 0,04™°!
BTNT N n + 2n —n 0,08 + 2.0,04 — 0,04
nFe(NO3)2 — NOZ NZzO HN03 — 2 — 0,06m01

Mg, + Mgeo + mFezo3 + mFe304 =My — mFe(NO3)2 = 27,04 - 0,06180 = 16,24

Fe = bmol
_ ,mol
) 5 FeO =a™ 56b + 840a = 16,24 A= 0.01m!
Xéthon hop gom X Fe;0, =3a™” o { BINT Fe = { ol
27,04 gam LFezOg = cmol ——b+11a=0.25 (b=014
Fe(N03)2
Mpe 0,14.56 Gan nhat

= %M, = .100% = 28,99% ———

my 27,04

Cau 22: Pap an B
H, = 0,25™°!

Fe
Cu; +H,S0, —— [( A3t  Fe?*

0,5m! Ht  S0%-
17,9 gam Cu=0 15m01

NaNO3=O,12m°l {Fe3+ Al3+ Cu2+ Na™t

502- }+ NO

_ _ _ mol
ny+ = 2(w,s0, — u,) = 0,5

{ 3ny + 2nge = 2ny, = 0,5 o [nar= 0,1m°!
27ny + 56ng, = 17,9 — 9,6 = 8,3 ng, = 0,1m°!
Xét cac ban phan &ng:

3Fe?t + 4H* + NO; —— 3Fe3* + NO + 2H,0

0,1mol mol
3

3§:ul + 8H* + 2NO3 —— 3Cu?* + 2NO + 4H,0
0,15mo 0,1mol

Ta c6 nyo; = Nyano, = 0,12™° < Nos,, = NO3 da phan rng hét:

Vi Cu khong phan &ng véi H2S04 lodng => mcy = 9,6g => ncu = 0,15 mol

BTNT N

————— Ny = Nyano, = 0,12™ = |V = 2,688 it
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( Cu2+ — 0,15mol
A13+ =0 1mol
Fen+ — 0’1mol

Hon hop mudi gom - = My = 67,7 gam|

Nat = 0,12mo!
S02~ = 0.5 — ~H _ () ggmol
\ 4 - Y 2 — Y,

Cau 23: Pap anD

H, = 0,23™°!
(Mg = x™ NO
X Al = ymo } HC Mg ' Fe?* Al Mg (NO )z Mg?* Fe . Mg(OH),
755m | Fe = x™! Hy, Clm ———> JABT cu?t (— ! Fe(OH)3
Cu = z™°! Cuy ClI~ Cu(OH),
9,92 gam
{Mg — Xmol
. Al = ymol _ _
bat X = My, + my + mg, + mg, = 7,5 80x+ 27y + 64z =7,5 (D
7,52’3m Fe = XmOl
Cu = z™°!
Khi cho X tac dung véi HCI du thi:
2ny, = 2ny, + 2ng. + 3n, = 4x+ 3y = 0,46 (2)
2 g

Khi cho hon hop san phidm tac dung véi lwong vira @ Mg(NOs), thi NO3 chuyén hét thanh
NO.

mol

BTE 3 X + 2z
— 2ngy + Ne2+ = 3Nyg = EnMg(NO3)2 = NMg(NO3), = ( 6 )
BTNT Mg x+2z (7x+2z\™
— 2 NMg(oH), = Mg T NMg(Noy), =X+ 6 ( 3 )
7X + 27\
. Mg(OH), = ( )
= Hon hop két tia thu dwgc gobm |
0,95 3am | FE(OM)3 = xmol
\ Cu(OH), = zm®!
524x 352z
= mMg(OH)Z + mpe(OH)3 + mcu(OH)z = 9,92 (= 3 + 3 = 9,92 (3)
x = 0,04™°!
(1),(2),(3) ’ 0,04.56 Gan nhit
——— 5y =01 > %mge,, = — 100% = 29,87% ————
z = 0,025™°! '
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Cau 24: Pap an B

NO
Z {0}
Fe 0’16m01
HCl = 1,5™°!
X{ Fe30, :+ —
Fe(NO,) HNO; = 0,12™°! Fe?t Fe3t) agno, Ag
—aTem e o 0 +{A Cl= 15m°1}
37,44 gam 1,55mol 0,045 mol g )
220,11 gam
Xét hon hop két tua, ta co:
m; —m BTE
g = —— 0 = 0,045™ —— npes = gy + 3nyo = 0,18™)
XétdungdichY, tacé ny+ = 4nyo = 0,18mol
24 3+
OE%mOI Fe BTPT (Y) nc]_ - nHaf‘ - ZnFez+ I
+ _ N3+ = = = (0,32m°
Hy, Cl € 3
0'18m01 1'55m01
BTNT H Nyel + NHNo 3 — Nyt |
—>nH20 = > = 0,72m0
BTKL
——> Myy,; = My + Myg + Myno, — My — My, = 5,36 gam
1 , , (NO = x™o! x+y=0,15 x = 0,12m°!
Xét hon hop khi, ta cé {NZO _ ymol} {30){ + 44y = 5,36 = {y _ 0,04™!
BTNT N nno + 2n —n
2 Nfe(N03); = = NZZO = 0,04me!
BTNT O n +nyg +n — 3n — 6n
nFe304 — Hzo NO NzO 4 HNO3 FE(N03)2 — 0'071’1’101
0,07.232 Gan nhit
= Ympe0, = —57rp - 100% = 43,38% /0,
Cau 25: Pap an B
N,
0’04_m01
Fe(OH)z
KOH =3,15M0l N
Fe304 (FeX*  Fe3™\ — " ) Fe(OH); y —> {F6203}
x{_ FeO Ay so, — | [, ™ Mg(OH), g0
Fe(NOS)Z 1’§4m014 Y Mg2+ NHZ_ N m gam
Mg Zmozl
SO;~ NO3 Al Al
86 gam 1’54g01 3 SN {Fe}
——
Thanh Al tdn2g 8 gam
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Xét dung dich sau khi cho Y tac dung véi 3,15 mol KOH gom

K+ =3 15mol
’ BTDPT
SO4_ = 1,54m01 _— nNog = Ng+ — Znsoﬁ— = 3,15 — 21,5 = 0,07m01
NO3
2ny,s0, — 12ny, — 2ng,,,  2.1,54 — 12.0,04 — 2.1,05
gyt = ® = = 0,05™°!
NH{ 10 10 ’
(Fez-l- Fe3+\
Xmol ymol
2+ + BTPT
Xét dung dich Y, tacé: Y l‘fﬁﬂ Ol\ggﬁ,l —2x+3y+2z=31 (1)
kSO4" NO3
1‘54m01 0‘07mol

BTNT N
— o3, = 20y, + Ny + Nyoy = 20,04 + 0,05+ 0,07 = 0,2

My = Mg + Myg + Myoz + Mg, = 56(x +y) + 24z + 0,2.62 + 1,05.16 = 86 (2)
Al dw phan &rng Y, ta cé:
BTE 2npe2+ + 3Nge3+  2X + 3y
— > Na, = =
P 3 3
2x+3
= AInt;?mg = Mpe — My, = 56(x + Y) — 27. 3 Y =28 (3)
— mol
wae X700 U e _
—— 1y = 0,9m% . Xét hon hop sau khi nung:
z = 0,15™°!

Fe(OH), = 0,05™
(OH), Fe,05 = 0,475™!

Nung
Fe(OH), = 0,9m & —— = m = |82 gam
e( )3 { MgO — 0,15m01 }

Mg(OH), = 0,15™°!

m gam

Cau 26: Pap an B

H;
0’04m01
{HC1=2xm°1 }
Cu HZSO4=XmO1 fCu§+ Zn2+\ BaSO4,
Fe?t Fe3t
Fe 2 - BaCl , Cu2+ Zn2+ AgNO 3 AgC]
ZnO ngﬁ 2xmol Fe?t Fe3t —’{ }"‘ NO,
Fe,O L 0t J HY  CI- Ag ) oosmo
€xVYy dw
+HNO 3
—— > NO
——
0‘4m01
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BTNT Ba,S

_ _ — v mol
—Dpaso, = NBacl, = Ngp2- = X

BTNT CI™ ol
—> g = D= + 2Npgq = 4X

BTE cho toan qua trinh

Npg = Nyo, — 20y, = 0,4 — 2.0,04 = 0,32™°

= My = Mpss0, + Mage + Mpg = 232x + 143,5.4x + 0,32.108 = 212,1 = x = 0,22™°!

_ nhya t+2ny,s0, — 20y, 0,88 —2.0,04

— mol
notrong X 2 2 - 0’4
= My = My, + mg- + msoi— = my —Img + mg- + msoz—

Gan nhit

= 29,64 — 0,4.16 + 0,44.35,5 + 0,22.96 = 59,98 gam ——

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



