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Tuyén Tap cac cau héi hoa hoc vo co hay

Cau 1: Cho 30 gam hdn hgp X gdm Mg, Al, ZnO va Fe(NOs), tan hoan toan trong dung dich chtra 0,725
mol H,SO, lodng. Sau khi cac phan (ng xay ra hoan toan, thu dwoc dung dich Y chi chira 90,4 gam mudi

sunfat trung hoa va 3,92 lit (dktc) hdn hop khi Z gdm N, va H,. Biét ti khdi cua Z so voi H, 1a ? Tinh
khéi lwong céc chat trong hdn hop X?
) (Trich dé thi tuyén HSG — bang B tinh Qudng Ninh nam hec 2015 — 2016)
w» Huwong dan giai
Ap dung BTKL, ta c6: my , = 30+0,725%x98 —90,4 — 0,175 x ? x2=9 gam = H,0=0,5mol
_0,725x2-0,125x2-0,5x2

Ap dung bao toan nguyén té H, ta co: NH; = " — 0,05 mol
2N BTNT N FC(NOg )2 = M — 0’075 mol —m———— BINT O 7n0 = 0’5 _0,075><6 _ 0,05 mol
Mg** =a mol
A" =b mol
Fe’* /Fe* | (Fe** + Fe™)
Mg =a mol ddy .
Al'=b mol 0,725 mol H, SO Zn™ =0,05 mol
= b mo mo
30 gam ’ 24 N - _ + HO
8 ZnO = 0,05 mol SO;” =0,725 mol N s |
= ,5 mo
Fe(NO,), = 0,075 mol NH; =0,05 mol
90,4 gam
N, =0,05 mol
H, =0,125

Ap dung bao toan mol electron = n =0,05x10+0,125%x2+0,05x8 =1,15 mol

e nhan
Véi “format” ra dé cua tac gia thi toi day nguoi giai ching ta “bat budc” vao hoa than thanh cac “thay
boi” dé doan xem ¥ tac gia mubn dung dich Y chi Fe?*; Fe®* hay ca 2 ion. That ra day 1a van dé con kha
nhiéu tranh luan vé viéc da sinh H, thi ap dat theo day dién hoa thi dung dich khong thé ton tai Fe* duoc.
Theo quan diém ciia ca nhan minh thi viéc 4p dt thi tu phan tng theo day dién hoa & phd thong & day c6
nhing van dé chua hop 1y nhu sau:
+ Thir 1: viéc ap dat hdn hop cac chat gdm kim loai, oxit kim loai, mudi ctia kim loai phan tng tuan theo 1
thir tu nhat dinh nao d6 1a dudng nhu “khéng on” vi ban than héa hoc vo co khong c6 co ché phan ting nhur
hoa hoc hitu co nén viéc cac hdn hop cac chit nhu trén tham gia phan Gng 1 rat hdn loan. (vi du thir hoi
hon hop Na, Ba cho vao H,O thi thir ty phan tmg 1am sa0???)
+ Thir 2: diy dién héa ¢ chuong trinh phd théng hién hanh duoc sip xép dua vao thé dién cuc chuin E°
(phu thudc vao ndng do, cac ban hoc chuyén s& biét dugce phuong trinh Nersnt), néi vui 1a kiéu 1am bai nay
phai thuc hién ¢ nhiét 6 phong may lanh 25°C thi méi chuén.
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+ Thir 3: dé thi cuia Bo da timg xuét hién trudng hop nhu khi ¢6 H, thoat ra dung dich chta ca F e Fe*t g
dé thi Cao ding va dé minh hoa 2015 rdi. Chinh vi thé c4 nhan minh nghi néu 14 d& thi CHINH THUC cua
BQ s& ra “quang minh chinh dai” duong duong giai dwoc & truong hop téng quéat nhat chi khong phai mo
thé nay!

Con & bai nay, thi ching ta phai doan y tac gia vay! Vi cac bai ndy thi thong thudng hoc sinh s& tiép cén
v6i viée gia sir 1an luot chi chira Fe?*, Fe®* hodc ca 2 khi d6 s& xuét hién truong hop giai ra nghiém, nghiém
am va khong du dir kién dé giai tir 46 din dén két qua bai toan.

+ Trudng hop dung dich Y chi chita Fe®* (yéu tién trudng hop ndy trude voi cac dé thi thir vi nhidu tac gia
rat thich may méc héa Ly thuyét van dé).

 [24a+27b+0,05x81+0,075x180 =30 gam a =0,35 mol
Khidd \  prpraqy =
522 +3b+0,05x2 +0,05+0,075x 2 = 0,725 %2 mol b =0,15 mol
Kiém tra lai véi —BIE 5 n_ . =2a+3b=2x0,35+3x0,15=1,15mol =n (Nghiém thoa!)

e cho e nhan
Cau 2: Cho 66,2 gam hdn hop X gdm Fe;0,, Fe(NO3),, Al tan hoan toan trong dung dich chta 3,1 mol
KHSO, lodng. Sau khi cic phan @ng xay ra hoan toan thu dwoc dung dich Y chi chta 466,6 gam mudbi

sunfat trung hoa va 10,08 lit (dktc) khi Z gom 2 khi, trong d6 c6 mot khi hda nau ngoai khong khi. Biét ti

L . \ 23 A o K. 5 X A A , - -y . \
khoi cua Z so véi He la T Phan tram khoi lwgng cua Al trong hon hop X gan nhat vai gia tri nao sau

day?
A. 15 B. 20 C.25 D. 30
i (Pé thi minh hoa ky thi THPT Quéc Gia nim 2015 — B4 GD&DT)
w Huwong dan gidai
n, = 0,45 mol o - o B
Ta c6: khi héa nau ngoai khong khi 1a NO s JNO =0,05 mol
aco:s— 46 > Z gdbm
My = — H, =0,4 mol
NO =0,05 mol
H, =0,4 mol
%6><0,45 =23 gam
Fe.O T =
o KHSO, = 3,1 mol K" =31 mol
66,2 gamFe(NO,), > NES
Al dd Y {Fe™ + H,0
SOi_ =31 mol
NH;
466,6 gam
Khi d6 ap dung dinh luat bao toan khdi lugng, ta c6: H,O = 66,2+3,1x 13168_ 466,623 =1,05 mol
Ap dung bao toan nguyén t6 H = NH; = 31-0.4 Xj —1,05x2 _ 0,05 mol
0,05+ 0,05

Ap dung bao toan nguyén t6 N = Fe(NO,), = — - 0,05 mol
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Ap dung bao toan nguyén t6 O = 4n +6Ng no,), = Nno +Nyo = Fe;0, =0,2mol (O SO; triét tiéu

60,05 005 105

Fe;0,

nhau)
Khi d6 theo khéi luong X, ta c6: m,, =66,2—-0,2x232-0,05x180 =10,8 gam
Fe,0, Fe(NO,),

— %m,, = %x 100 = 16,319 230 mhat_[50

Comment: O (;éu nay Bo “rit khéo” khi khong hoi vé anh Fe tranh dung dén van dé “nhay cam c6 phan
gdy tranh cdi” d6 1a viéc da sinh H, thi dung dich khong chira Fe**. Tuy nhién néu ta md xé ra thi dd Y
K" =3,1 mol SO;” =3,1 mol
gdm{ Al* =0,4 mol  NH; =0,05 mol
F ez+’ Fe*

Gia str dung dich chtra ca Fe?* va Fe®*

BTNT F
BNl re N, 0 =ng .. =0,65mol Fe?* =0,1 mol

=1 BTPT O
—>2HF62+ + 3nFe3+ =1,85 mol Fe™ =0,55 mol

Dady la vi du minh mudén minh hoa cho cdc ban thd'y truwong hop co khi H; thodt ra dung dich vin
c6 thé chiva ca Fe** tiv dé thi ciia By Gido duc va Pao Tao & dang bai kim loai, muéi, oxit kim logi phin
trng trong méi trwong H', NO;. Di nhién bai viét trén minh did nhin manh la xét trén quan diém cd
nhén ciing nhw kién thirc han ché ciia minh. Dé kiém chirng diéu nay c6 Ié cdn lam thi nghi¢gm thuc
nghiém, tuy nhién véi diéu kién hoc tip va ¢ mirc dé phé thong ciia nwdc ta thi rit khé cho ngay cd cdc
gido vién va hoc sinh kiém chirng. Théi thi la 1 hoc sinh, véi dai da sé déng hoc sinh hién nay thi déu
“HOQC PE THI” vi thé khi gip nhitng ciu héi kiéu nay thi doi khi “thwc dung” lai hay (tim cdch gidi ra
ddp sé ciia bai todn thay vi “lin tan” gi dé hay dp ddt rang buéc Iy thuyét Diy dién héa vao, cé khi lam
vin dé tré nén muén tring khé khan).

Cau 3: Cho mot lugng du Mg vao 500 ml dung dich gdm H,SO, 1M va NaNO3 0,4M. Sau khi két thic cac
phan ung thu duge Mg du, dung dich Y chira m gam mudi va thay chi bay ra 2,24 lit khi NO (dkc). Gia tri
cuam la:

A. 61,32 B. 71,28 C. 64,84 D. 65,52
Huwong ddn gidi
Mg*" x
Na" 0,2
g+{sto4 0,5mol . NH; y +H,0
NaNO, 0,2mol SO’ 0,5
NO; z
NO 0,1mol

—L=l, 2x+y-2=0,8

—Lel 5 2x-8y=0,1.3
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—Nl 5 y47z=01

x=0,39
=1:y=0,06 = m=65,52 gam
z=0,04

Cau 4: Cho 5 gam bot Mg vao dung dich hdn hgp KNO3 va H,S04, dun nhe, trong diéu kién thich hop, dén
khi phan (g xay ra hoan toan thu dwgc dung dich A chita m gam muébi, 1,792 lit hdn hop khi B (dktc) gom
hai khi khéng mau, trong d6 c6 mot khi héa nau ngoai khong khi va con lai 0,44 gam chat ran khong tan.
Biét ti khdi hoi cta B ddi voi Hy 1a 11,5. Gia tri caa m la:

A. 27,96 B. 29,72 C. 31,08 D. 36,04
Huwoéng dén gidgi
Mg** 0,19
K+
+ H,0
KNO, NH;,
0,19mol Mg + —_—
H,SO, SO
NO 0,06 mol
H, 0,02mol

—Lel 5 Sé mol NH; =0,02 (mol)
—BINTN® 5 S mol KNO;3 = 0,08 (mol)
—K 5 S6 mol K* = 0,08 (mol)
—7 5 S8 mol SOZ = 0,24 (mol)
=>m=31,08¢

Cau 22: Hoa tan hét 17,92 gam hdn hop X gom Fe;04, FeO, Fe, CuO, Cu, Al va Al,O3 (trong d6 oxi chiém
25,446% vé khéi lugng) vao dung dich HNOj3 lodng du, két thic cac phan ung thu duoc dung dich Y va
1,736 lit (dktc) hdn hop khi Z gdm N3 va N,O, ti khdi caa Z so véi H, 13 15,29. Cho dung dich NaOH téi
du vao Y roi dun noéng, khong co khi thoat ra. S6 mol HNO3 da phan ung véi X 1a:

A.0,75 B. 1,392 C. 1,215 D. 1,475

Huwéng dén gidi:

| (Fe™ x
Cu2+
Fe x y + H,0
Cuy Al z
+ HNO, ——

Al z NO;
O 0,285 N, 0,065

i N,O 0,0125

—ILel 3% 4+2y+32=0,285.2+0,065.10+0,0125.8 =1,32
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L)nNO, =3x+2y+3z2=1,32

—B 00, =1,32+0,0775.2 =1,475 (mol)

Cau 23: Cho 30,24 gam hdn hop rin X gdm Mg, MgCO; va Mg(NOs); (trong d6 oxi chiém 28,57% vé
khéi lugng hdn hop) vao dung dich chira 0,12 mol HNO; va 1,64 mol NaHSO,, khudy déu cho céac phan
ing Xay ra hoan toan thu dwoc dung dich Y chira cac mudi trung hoa cé khéi lwong 215,08 gam va hdn hop
khi Z gdm N,O, N2, CO, va H; (trong d6 sb mol cua N,O bing sé mol cia CO,). Ti khéi hoi cua Z so voi

He bang a. Gia tri caa a gin nhét véi gia tri nao sau day?
A.6,5 B.7 C.75

Huwong dén gidgi:

D.8

+ H,0

Mg** a
Na“ 1,64
215,08g
NH; b
Mg X HNO, 0,12 SO% 1.64
30,24g{MgCO, vy + A — 4
NaHSO, 1,64 N.O
Mg(NO,), z ?
no=0,54 N,
Co,
— H2
—LJ 5 2a+b=164 _ a=0,8
24a+18b =215,08-1,64.23-1,64.96 b=0,04
X+y+z=0,8 x=0,68
Tacé: {3y+6z=0,54 =>:y=0,06
24x + 84y +148z = 30,24 z=0,06
N,O 0,06
— NZ
" |co, 0,06
H2
[N] Ny, = 0,06.2+0,12;0,04—0,06.2 —0,04 (mol)
le] on,, = O,68.2—0,04.8—20,06.8—0,04.10 0,08 (mol) Vaya=683

Cau 24: Cho 23,34 gam hdn hop X gom Al, Al,O3 va AI(NOs)s (trong d6 oxi chiém 34,961% vé khdi
lwong) vao dung dich chira 1,58 mol NaHSO,4 va 0,04 mol NaNOs, khudy déu cho cac phan tng xay ra
hoan toan, thu duoc dung dich Y chi chira cac mudi trung hoa va 0,18 mol hdn hop khi Z gom N,O; N, va
H,. Dé tac dung tdi da cac chét tan c6 trong dung dich Y can dung dung dich chira 2,04 mol NaOH. Phan

tram khdi lwong cua N, ¢6 trong hdn hop khi Z gan gia tri nao nhit
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A 21

Huwéng dén gidi:

Al X
23,3494 Al0, y
AI(NO,), z

no=0,51

—LJ 533 +b=1582-1, 62} _>{a =0,5

B. 22

{NaHSO4 1,58
—

NaNO, 0,04

da+b=2,04 b=0,04
X+y+z2=0,5 x=0,36

Tacd: <3y+9z=0,51 =>{y=0,05
27x+102y +213z2 =23,34 z2=0,04

c+d+e=0,18 c=0,04

cC.11

D. 12

APl** a
NH; b
Na*“ 1,62 %
S0%°1,58
H,O

N,O ¢
0,18mol{N, d

H, e

—1°1 ,0,36.3=0,04.8+8c+10d +2e - =><d =0,02
—N 5 2¢+2d=0,04.3+0,04-0,04 e=0,12
Cau 25: Cho 38,55 gam hdn hop X gdm Mg, Al, ZnO va Fe(NOs), tan hoan toan trong dung dich chta
0,725 mol H,SO4 lodng. Sau khi cac phan tng xay ra hoan toan, thu dugc dung dich Y chi chira 96,55 gam
mudi sunfat trung hoa va 3,92 lit (dktc) khi Z gdm hai khi trong d6 c6 mét khi hda nau ngoai khong khi.
Biét ti khdi ciia Z so véi H, 12 9. Phan tram sé mol ciia Mg trong hdn hop X gan nhat véi gia tri nao sau
day?

Vay %N, = 21,875%

A. 25 B. 15 C. 40 D. 30
Huwéng ddn gidi:
B M92+
A|3+
Zn2+
Mg x 96,55 + H,0
Al y Fe®' 0,55
38,550 + H,SO, ——>
Zn 0,725 NH; 0,05
Fe(Nos)z SOi_
NO 0,1
i H, 0,075

38,55+ 0,725.98—96,55—0,075.2-0,1.30
o = 18

[m]

= 0,55 (mol)




Gia Su Tai Nang Viét https://giasudaykem.com.vn/

] _0,725.2-0,075.2-0,55.2

NH; 4

—H > Nee(noy), = > 052+ LE =0,075(mol)

= 0,05 (mol)

—1°l sn,  =0,55+0,1-0,075.6 = 0,2 (mol)
x=0,2

—Lel 52 =0,05.8+0,1.3+0,075.2
Ta co: x+3y=0,058+0,13+0, — =>0Mg = 32%
24x + 27y =38,55-0,2.81-0,075.180 y=0,15
Cau 26: Hoa tan hét 17,76 gam hdn hop X gém Mg, Al, FeCl, va Fe(NOs), vao dung dich chira 0,408 mol
HCI thu dwoc dung dich Y va 1,6128 lit khi NO (dktc). Cho tir tir AGNO3 vao dung dich Y dén khi thay cac
phan (g Xay ra hoan toan thi lugng AgNO3; phan ung la 99,96 gam, sau phan ung thu duoc 82,248 gam
két tiia; 0,448 lit khi NO; (dktc) thoat ra va dung dich Z chi chita m gam mubi. Gia tri cia m gan nhat véi
gia tri nao sau day?
A. 44 B.41 C.43 D. 42

Huwong dén gidgi:

Mgz+
Mg** AP
Al , Fe¥
Mg Fe" Fe* NH;
Al YiNH; e NO:
17,76 + HCl —— s ?
FeCl, 0,408 H* H,O
Fe(NO,), ClI- 82 2480 L AgClI
H,0 £450 {Ag
NO, 0,02
| NO 0,072
4H" + NO, +3e——> NO+2H,0
0,288 «— 0,072 0,144
2H" +NO; +1e——>NO, +H,0O
0,04 «— 0,02— 0,02
10H" + NO; +8¢—— NH, +3H,0
0,08 - 0,024

—Iml 517,76+0,408.36,5+99,96 = 0,072.30+0,02.46 +82,248+0,188.18+m, =>m; = 43,9 (gam)

Cau 27: Hoa tan 10,92 gam hon hop X chia Al, Al,O3 va AI(NO3); vao dung dich chaa NaHSO,4 va 0,09
mol HNOs, khudy déu cho céc phan ng xay ra hoan toan, thu dugc dung dich Y chia céc chit tan ¢d khéi
lwong 127,88 gam va 0,08 mol hén hop khi Z gdm 3 khi khong mau, khdng hda nau ngoai khong khi. Ti

ANOH)s
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khdi hoi cua Z so véi He bang 5. Cho tir tir dén du dung dich NaOH vao dung dich Y, phan tng duoc biéu
dién theo db thi sau:

Phan tram khéi lugng cua khi c6 khdi luong phan tir Ion nhét trong hdn hop Z 1a?
A. 41,25% B. 68,75% C. 55,00% D. 82,50%

Huwéng dén gidgi:

Al 0,3
Na® x
127,88g< NH, y + H,0
Al s
10,92g4ALO,  + {NaHSO“ X " . ’
AI(NO.), HNO, 0,09 SO, X
H2
0,08 mol {N, a
N,O b
L M=20
— BT sx+y+2+0,3.3=2X x=1
—0,3.27+23x+18y +z2+96x =127,88 =<y =0,04
——y+z=01 z=0,06

—E™L_,10,92+1.120+0,09.63=127,88+0,08.20+18Nn,,,  => Nz = 0,395 mol
ey _ O,09+1—O,O4.42—O,06—O,395.2

a+b=0,04 N a=0,015
28a+440b+0,04.2=20.0,08 ~ |b=0,025

=0,04 (mol)

=> %N,0 = 68,75%

Cau 28: Hoa tan hoan toan m gam hdn hop X gdm Mg, Fe, FeCOs, Cu(NO3); vao dung dich chira NaNO;
(0,045 mol) va H,S0,, thu duoc dung dich Y chi chtra 62,605 gam mudi trung hoa (khong cé ion Fe**) va

3,808 lit (dktc) hdn hop khi Z (trong d6 c6 0,02 mol Hy). Ti khéi cia Z so véi O, bang % Thém dung
dich NaOH 1M vao Y dén khi thu dugc luong két taa 16n nhét 1a 31,72 gam thi vira hét 865 ml. Mit khéc,
cho Y tac dung vira du véi BaCl, duoc hon hop T. Cho luong du dung dich AgNOs vao T thu duoc 256,04

gam két taa. Gia tri caam la
A. 34,6 B. 32,8 C.27.2 D. 28,4

Huwéng dén gidgi:
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fmg(oH),
. + NaOH 0,865 (mol) \g Fe(OH)z 2
Na 1Cu(OH), ¥
2+ a
Mg *dd : Na,S0,0,455(mol)
Fe?*
Mg 62,605 g Cu2+
Fe NaNO, 0,045 (mol) NH;
X + — .
FeCO, H,SO, SO’
Cu(NO,), H,O €AgCl 0,91
— (oo 256,0403Ag
2BaS0, 0,455
N,O,
CO,
H, 0,02(mol)

~256,04-0,91.143,5-0,455.233

N g 108 =0,18(mol) => n_. =N, =018
Na“® 0,045
Mg* x
Fe* 0,18 2X +2y+2=0,505 [+ -] x=0,2
—228%9 ,JCu* y  Taco:{24x+64y+18z=7,81 =>Jy=0,04
NH; z 58x+98y =31,72-0,18.90 z=0,025
SOZ 0,455
H,O

M p 0,455.2-0,025.4—-0,02.2

= 0,385 (mol)

—™ 5 m, +0,045.85+0,455.98 = 62, 605+0,17.%+0, 385.18 => my = 27,2 gam

Cau 29: Hoa tan hoan toan 18,025 gam hén hop bot ran gom Fe,0s, Fe(NOs),, Zn bang 480 ml dung dich
HCI 1M sau phan tng thu duoc dung dich X chira 30,585 gam chat tan va 1,12 lit (dktc) hdn hop khi gom
(N0, NO, Hy) c6 ti khéi vai He 1a 6,8. Cho AgNO; du vao dung dich X & trén thiy thu dugc 0,112 it khi
NO (dktc) (san pham khtr duy nhat ) va 72,66 gam két taa. Phan tram khéi luong cua Fe(NOs), trong hdn
hop ban dau 12

A. 29,96% B. 39,89% C. 17,75% D. 62,32%
(Pé thi thiz THPT Quéc Gia lan 1 — BOOKGOL 2016)

Huwéng dén gidgi:
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H2
0,05 mol {N,O
NO
1,36 gam
Zn2+
Zn = x mol e 3k NO = 0,005 mol
_ HCI = 0,48 mol _ Fe™, Fe _
Fe,O, =y mol > . AgNO, AgCl = 0,48 mol
dd X{CI" =0,48 mol——3—| {
Fe(NO,),=z mol Ag = 0,035 mol
H* =0,02 mol
18,025 mol 72,66 gam
NH,"
30,585 gam
H,O
Ap dung dinh luat bao toan khéi lugng, ta c6: H,O = 18,025+0,48x36,5-1,36-30,585 _ 0,2 mol

18

AgNO . . Lot
Do dung dich X _ P93, c6 sinh khi NO = trong X c6 H du

4H" +NO; +3e -> NO+2H,0

DO = H+ trong X = 0,005>< 4 = 0,02 m0|
mol : 0,005
Mt khac, ta c6: Ag = 2220 —(1),04;8>< 143.5 _ 0,035 mol

Ap dung bao toan mol electron, ta c6: Fe* =0,035+0,005x 3 = 0,05 mol

Ap dung bao toan nguyén t6 O = H{N o~ (3y +6z-0,2) mol = H,=0,05-(3y+6z-0,2)=0,25-3y
N

-6z
0,48—0,02—0,2><2—2><(O,25—3y—6z) 6y +12z —0,44
= m
4 4

ol

Ap dung bao toan nguyén t6 H = NH," =

Theo gia thuyét, khdi lwong chit tan X va bao toan dién tich trong dung dich X, ta co:
65x +160y +180z = 18,025 X = 0,145 mol
.18+0,48.35,5=30,585 — § y =0,02 mol
z =0,03 mol

65X +56.(2y+2z) +0,02.1+ 6y +12z - 0,44

2x+0,05.2+(2y+2-0,05).3+0,02 + 1=0,48

6y +12z 0,44
4

~0,03x180
[Hay] Cau 30: Cho m gam hén hop H gom Fe,O,, Fe, Cu tac dung hét véi 200 gam dung dich chira HCI
32,85% va HNO; 9,45%, sau phan &ng thu duoc 5,824 lit khi NO (dktc) 1a san phdm khir duy nhat va dung
dich X chira (m + 60,24) gam chat tan. Cho a gam Mg vao dung dich X, khi két thic phan wng thiy thoét ra

= %m x100 =29,96%
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khi Y goém 2 khi, trong d6 c6 khi héa nau trong khong khi; ti khdi cua Y d6i voi He bang 4,7 va (m - 6,04)
gam chat rin T. Gia tri cua a la

A. 21,48 B. 21,84 C. 21,60 D. 21,96
Huwéng dén qidi:

(m;:so,i)g T:Cu,Fe,Mg(m-6,04)g
e
M 2+
Cu2+ g
NH;
Fe H ¥
HCl 1,8 o Cl 18
m(g)H{Cu + — NO, |
HNO, 0,3 ’ H,0 z
Ccl-
NO 3x
H, 2x
'H,0
NO 0,26
—om o < 2830.510.363 024202630 _, g (o)
Fe3+
Cu2+
—E™T_,(m+60,24){H" 0,26 =>mMcy+ ) = (M- 6,4) gam < my. Vay trong T ¢6 thém Mg du = 0,36 g.
NO; 0,04
cl 18
3x+y=0,04 x=0,01
—BINT(NHO) 5 lAx+4y+22=0,26 =><y=0,01
3x+2z=0,04.3 z=0,09
sror 1,8-0,01 -
—Tsn,, . ==————=0,895(mol) =>a=0,895.24 + 0,36 = 21,84 (gam)

Cau 31: Hoa tan hét 13,52 gam hdn hop X gom Mg(NO3),, Al,03, Mg va Al vao dung dich NaNO; va 1,08
mol HCI (dun néng). Sau khi két thirc phan tng thu dugc dung dich Y chi chira cac mubi va 3,136 lit (dktc)
hdn hop khi Z gdm N,O va H,. Ty khéi cua Z so vai He bang 5. Dung dich Y tac dung ti da voi dung dich
chtra 1,14 mol NaOH, lay két tua nung ngoai khong khi téi khéi luong khong doi thu duoc 9,6 gam ran.
Phan tram khdi lugng cua Al ¢6 trong hdn hop X 1a
A. 31,95% B. 19,97% C. 23,96% D. 27,96%

(Thdy Tao Manh Biic)

Huwéng ddn gidi:
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Mg** 0,24
AP x
Mg(NOS)Z Na+ y 1,14mol NaOH Mgo
13,529 X ALO: +{NaN03 4 N, 2 h
Mg HCI 1,08 ClI~ 1,08
Al |H,O 0,46-2z
N,O 0,06
{HZ 0,08
—5T 53x+y+2=0,06 x=0,16
1,14mol NaOH 4x+2=0,66 —3y=01

—BTKL_513,52+85y +39,42 = 27x + 23y +18z + 46,9 +18(0, 46 — 22) z2=0,02

©0,02+0,062-0,1
Mg(NO3), — 2
~8.0,02+8.0,06+2.0,08—-0,22.2
- 3

Cau 32: Hoa tan hét 14,88 gam hdn hop gom Mg, Fe;0, , Fe(NOs), vao dung dich chira 0,58 mol HCI, sau
khi céc phan ung két thiic thu duoc dung dich X chira 30,05 gam chat tan va thay thoat ra 1,344 lit (dktc)
hdn hop khi Y gém Ha, NO, NO; c6 ty khdi so vai H, bang 14. Cho dung dich AgNOs (du) vao dung dich
X, sau khi cac phan ung xay ra hoan toan thu duoc dung dich Z; 84,31 gam két taa va thay thoat ra 0,224
lit (dktc) khi NO 1a san pham khir duy nhat cia NO3". Phan tram khéi luong cua Mg trong hdn hop ban dau
gan nhat véi gia tri ndo sau day?

BTNTN n

=0,02 (mol) =>nuy = 0,22 (mol)

BTe

=0,12(mol) => %Al = 23,96%

N
>Ny

A. 16% B. 17% C. 18% D. 19%
Huwéng ddn gidi:
| i M92+
Mg?* x Fe¥
Fe®* 0,04 NH;
Fe* 3y+2z-0,04 o, NO,
M NH; t H,0
g X N
14,8891 Fe,0, v+ HCl ——> E'I_ g:;‘ {230 cc))gz:al
Fe(NO,), z L
NO 0,01
|H,0 0,24
HZ
0,06 molY { NO
NO,

M=28
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4H' +NO; +3e—>NO+2H,0
0,04 « 0,01

—>n_, =0,01+0,01.3=0,04 (mol)

BTKL 0 _ 14,88+ 0,58.36,5-0,06.28 —-30,05

= =0, 24 (mol
HZO 18 ( )
BTNTH y, = 0,58-0, 24.22—0,04—4t _0,03— 2t (mol)
—> 24X +232y +180z =14,88 x =0,105
— BT 2% +3(8y+2-0,04)+t=0,46 y=0,03
=> =>%Mg = 16,9%
—BINTN_ 27 =t+0,06— (0,03 2t) z=0,03

—24x+56(3y+2z-0,04) +18t =7,18 t=0,01

Cau 33: Cho 7,65 gam hdn hop X gém Al va Al,O; (trong d6 Al chiém 60% vé khdi lugng) tan hoan toan
trong dung dich Y gdom H,SO,4 va NaNOs, thu dugc dung dich Z chi chira 3 mudi trung hoa va m gam hdn
hop khi T (trong T ¢6 0,015 mol H,). Cho dung dich BaCl, du vao Z dén khi cac phan tng xay ra hoan
toan, thu duoc 93,2 gam két taa. Con néu cho Z phan tng véi NaOH thi lugng NaOH phan ng toi da
0,935 mol. Gia tri cia m gan gia tri nao nhat sau day ?

A.25 B.3 C.15 D.1

(Pé thi THPT Quéc Gia nam 2015-Bj GD & PT)

AP** 0,23
Na*
NH; 0,015
SOZ 0,4
'H,0

H, 0,015

N,O,

0,935 mol NaOH

N

— 2% ,BasS0,0,4

Al 017 {st04 0,4

7,659 X +
Al,0,0,03 NaNO,

—TT 5 Mo, =N, =0,4.2-0,23.3-0,015=0,095 (mol)

BTNT H Mo = 0,4.2-0, 012.4—0,015.2

&)mT =7,65+0,4.98+0,095.85—-0,355.18-0,23.27 —0,095.23—-0,015.18-0,4.96 =1,47 ()

Cau 34: Hoa tan 17,32 gam hdn hop X gébm Mg, Fes0, va Fe(NO3); can vira dung dung dich hdn hop gom
1,04 mol HCI va 0,08 mol HNOs, dun nhe thu dwoc dung dich Y va 2,24 lit hdn hop khi Z (dktc) co ti khbi
hoi d6i véi H, 12 10,8 gdm hai khi khéng mau trong d6 c6 mot khi hda nau ngoai khong khi. Cho dung dich
Y téc dung véi mot lugng dung dich AgNOs vira du thu duoc m gam két tua va dung dich T. Cho dung dich
T tac dung véi mot luong du dung dich NaOH, loc két tia nung dén dén khdi lwong khong d6i thu duoc
20,8 gam chat ran. Cac phan tng xay ra hoan toan. Gia tri cia m 1a

A. 150,32 B. 151,40 C. 152,48 D. 153,56

= 0,355 (mol)
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Huwong dén gidgi:

AgCl 1,04
Mg?* x J { d
2+ Ag y
Fe”" vy )
3+ AgNO, Mg
Mg Fe z - Fe3+ l\/lgO X
HCl 1,04 NH: t + Jeond y+2
17,329 X1 Fe,0, + —> NH; .k (2) Fe,0,2—=
HNO, 0,08 Cl~ 1,04 2
FE(N03)2 I NO;
| H,0
NO 0,07
H, 0,03
BTNT H Mo = 1,04+0, 08;0,03.2—4t _0,53—2t (mol)
t+0,07-0,08 t-0,01
ﬂ)nFe(Nogz = 5 = 5 (mol)
BTNT O Nee, = 0,53-2t+0,07-3.(t-0,01)-0,08.3 _ 0, 394—5'[ (mol)
— BT 5 2x+2y+3z+1t=1,04
_ 28 4 40.x +80.(y +2) = 20,8 x=0,4
_ _ y=001
17,329 24X+232.O’39 5t +180.t 0,01:17’32 = 0,05 ==> m{=150,32(gam)
—— \3.0,3i—5t+t—2,01:y+z t=0,07

Chu y: C6 thé ding phwong trinh bao toan electron ca qud trinh ciing dieoc.

Cau 35: Hoa tan 35,04 gam hdn hop X gébm Mg, MgCOs; va AI(NO3); vao dung dich chaa 1,68 mol
NaHSO,. Sau khi két thic phan tng thu dugc dung dich Y chi chira cac mudi trung hda va 0,2 mol hdn hop
khi Z gdm CO,, N,O, N, va H,. Bé tac dung tdi da cac chit tan trong dung dich Y can ding dung dich chira
1,75 mol NaOH, thu dwoc 40,6 gam két tua. Phan tram khéi lwong ciia N2O c6 trong hdn hop Z gan ding

nhit 1a
A. 49 B. 46

Huwéng dén gidi:

C.48

D. 47



Gia Su Tai Nang Viét https://giasudaykem.com.vn/

Mg? 0,7
Al** a
NH; b %Mg(gmz
Na* 1,68 ’
Mg ) 1,68
35,049 X{MgCO, d + NaHSO, ——> S0: L
AI(NO,), e |H.0
Cco,
N,O x
0,2 (mol)
NZ
H, z
—ETOT 43a+b=0,28 a=0,07
1,75mol NaOH =1h —>Naoy, = 0,07 (mol)
—LomoINeOH 5 4a+b+0,7.2=1,75 b=0,07
BINTMg 4 d=0,7 g {C =0,6445 0 0 0,0555 (mol)
= > = =V,
3099401840 +0,07.213=35,04|  |d=0,0555 o MR
——>X+Y+2z+0,0555=0,2 x =0,06
BINTN 4 2x +2y+0,07 =0,07.3 =>:y=0,01 =>%N,0 =47,9%

—BT® 58x+10y+2z+8.0,07 =0,6445.2 z=0,0745

Cau 36: Nguoi ta hoa 216,55 gam hdn hop mubdi KHSO, va Fe(NOs)s vao nudc du thu duge dung dich A.
Sau d6 cho m gam hdn hop B gdm Mg, Al, Al,03 va MgO vao dung dich A r6i khudy déu t6i khi cac phan
g x4y ra hoan toan thiy B tan hét, thu dugc dung dich C chi chtra cac mudi va c6 2,016 lit hdn hop khi D
co téng khoi luong 1a 1,84 gam gém 5 khi ¢ (dktc) thoat ra trong do vé thé tich H,, N,O, NO; lan luot

chiém ﬂ, l 1 . Cho BaCl, du vao C thiy xuat hién 356,49 gam két tia tring. Biét trong B oxi chiém
9 9
26—(;; vé khéi luong. Gia tri ciia m gin nhét véi gia tri nao sau day?
A.18. B. 20. C. 22 D. 24.

Huong din giii:
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MgZ+
AI3+
Fe"

—2 ] BaSoO,
K* 153
NH;
KHSO, 1,53 SO,

—>

Fe(NO,), 0,035 | H,0

Mg

Quy ddi Al + 216,559{
64m

205

H, 0,04
N,O 0,01
1,84g{NO, 0,01
N, 0,02=x

DD D

0,09 mol

r-IKHSO4 = nBaSO4 :1’ 53 (mOI) —)nFe(NO3)3 = 01 035 (mOI)

_EBNTN ,p  =0,035.3-0,01.2—0,01—0,02.2—0,01=0,025(mol)

NH;

BTNT H Mo = 1,53-0, 022.4—0, 04.2

= 0,675 (mol)

—E™T9 ,0,035.9+ 64r26 =0,675+0,01+0,01.2+0,01 =>m = 20,5(gam)

Cau 37: Hoa tan hoan toan hdn hop X gom Al, Mg, FeO, CuO can dung 2 lit dung dich HNO3 0,35M, thu
duoc dung dich Y chi chira mudi nitrat (khong chira ion Fe?*) va 3,36 lit NO (dktc, san pham khir duy nhét).
Mt khac, cho X tac dung hét véi dung dich HCI vira di, thém AgNO; (du) vao hdn hop phan tng, thu
dugc 77,505 gam két tua. Tong khéi lwong cua oxit kim loai trong X la

A. 7,68 gam. B. 3,84 gam. C. 3,92 gam. D. 3,68 gam.
Huéng din gidi:
(AP x
Mg2+ y
A Fe* z
v yX TH, —Mo, Cu? t
FeO 7 NO; 0,55
CuO t | H,0
NO 0,15
AQCl 3x+2y+2z+2t
TH, —< i{ g y
Ag z
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— BT 53x+2y+3z+2t=0,55 3x+2y=0,41
—BT® 53x+2y+2=0,15.3 =>12=0,04 =>m_,, =3,68(gam)

—T1059_,143,5.(3x + 2y + 22+ 2t) +1082 = 77,505|  [t=0,01

Cau : Tién hanh nhiét phan hoan toan m gam hon hop X gdm Cu(NOs), va Cu trong mot binh kin, thu duoc chit ran
Y ¢6 khéi luong (m — 7,36) gam. Cho toan bg chit rin Y tac dung v6i dung dich H,SO,4 dac, nong (du), dén khi
phan tmg xay ra hoan toan, thu duge 0,672 lit SO, (dktc) 1a san pham khir duy nhat. Gia tri m 1a:

A. 19,52 gam. B. 20,16 gam. C. 22,08 gam. D. 25,28 gam.
(Pé thi thir PH lan 1 — THPT chuyén Nguyén Hué — Ha Néi, ndm hoc 2013 — 2014)
e Cachl:

Chat ran Y tac dung véi dung dich H,SO, dic giai phéng SO,, ching té trong Y con Cu. Vay ban chat phan tng
1a : Cu(NO3), bi nhiét phan tao ra NO, va O,; O, sinh ra oxi héa mot phan Cu, tao ra CuO; phan Cu con lai phan
ng vai H,S0, dic, giai phong SO,. Suy ra khdi lwong chét rin giam l1a khéi lugng caa NO,.

So d6 phan tng :

No, T

Cu t°
Cu(NO,),

{Cuo — 8%, cys0, + 50,1

Cu
Trong phan tng nhiét phan Cu(NO3),, theo gia thiét va bao toan electron, ta c6 :
7,36
Ny, =——=0,16 |Nyo, =0.16
a0 :{ - 0,04
n, =0,
4n02 =Ny, = 0,16 0,

Theo bao toan nguyén té N va bao toan electron cho toan bd qua trinh phan tng, ta c6 :

2nCu(No3)2 = HN02 =0,16 nCu(NO3)2 =0,08; n, =0,11

— = — —
2ng, —4n02 +2nSO2 m =Mme,No,), + Mey = 22,08 gam

%/_J
? 0,04 0,03 0,08.188 01164

e Cach2:
Chat ran Y tac dung véi dung dich H,SO, dic giai phong SO,, ching t6 trong Y con Cu.
So d6 phan ung :
+4
NO, T

Cu t°
+2 45
Cu(NO,),

CuO H +S6O +2 +4
{C —2° 4 5 CuSO, + SO, T
u



Gia Su Tai Nang Viét https://giasudaykem.com.vn/

+5 +6
Cin ctr vao toan bo qua trinh phan wng, ta thay : Chat khir 1a Cu; chat oxi héa la N va S, san pham khir tuong
+4 +4
tng 1a NO, va SO,. Khéi luong chat ran giam 1a khdi lugng cua NO, thoat ra.
Theo bao toan nguyén t6 N va bao toan electron cho toan bé qué trinh phan ting, ta c6 :

7,36 n —0.08 1. =0.11
ZHCH(NO3)2 anOZ = 46 :0’16 Cu(N03)2 s > Hey y

= _ _

_ m=m + m,.. =|22,08 gam

2ng, = NNo, * 2nSO2 Cu(NO3), Cu g
%/—/

0,11.64

? 0.16 0.03 0,08.188

Cau : Cho 0,5 mol Mg va 0,2 mol Mg(NO3), vao binh kin khong cé oxi roi nung ¢ nhiét &6 cao dén phan ¢ng hoan
toan, thu duoc hdn hop chét rin X. H3n hop chét rian X tac dung véi nhiéu nhat 500 ml dung dich Fe(NOs); c6
nong d6 aM. Giatri cuaa la
A. 0,667. B.0,4. C.2 D.1,2.

(Pé thi thir Dai hoc lan 1 — THPT chuyén Qudng Binh, nam hoc 2013 — 2014)

So d6 phan ung :
+4
NO,
0
Mg t°
+5
Mg(NO,),
MgO 1o Me(NOy), 2
{ g Fe(NO3)3 g 32 MgOi
Mg +2
Fe(NO;),

Xét toan bo qua trinh phan tng, ta thay:
, i +5 +3
Chat khtr Ia Mg; chat oxi héa la N va Fe.
Theo bao toan nguyén té N va bao toan electron, ta co :

nN02 = 2nMg(NO3 ) = 20,2 = 0,4 nFe(NO3)3 max = 0’6
0,6

2n,, =n +n =
(i’lsg I:jz Fe(NO: )3 max [FC(NO3 )3] _ & _
PS : Luong Fe(NOs); dung nhiéu nhat khi Fe** b khir thanh Fe?*.

Cau : Hoa tan hét m gam hdn hop Fe, Mg vao 100 ml dung dich H,SO, lodng, thu dugc dung dich X. Cho dung dich
X tac dung vai lugng du KNOs3, thu dugc dung dich Y va 168 ml khi NO (dktc). Nho dung dich HNO; loang, du
vao dung dich Y thi thay thoat ra thém 56 ml khi NO (dktc) nira. Ciing lugng dung dich X & trén, cho phan ng
v6i dung dich NaOH dur, thu duoc 5,6 gam két tia. Biét NO Ia san pham khir duy nhat ciia N*°. Gia tri m 1a
A. 3,52 B. 2,96. C.242. D. 2,88.

(Pé thi chon hoc sinh gidi tinh Nam Pinh, nam hoc 2013 — 2014)

So d6 phan ung :
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NO

2+ 2+
{Fe H,S0, {Fe . Mg } KNO, 0

Mg ) SO42_, Ht ) N
dd X
Fez+, Fe3+
2+ 2- HNOs
(4) | NaOH Mg=, SO, ©)
K™, NO,~

v Fe3+ Mg2+
Mg(OH), H*. SO 2
Fe(OH), o No4‘

’ 3

Ban chét phan tng (2), (3) 1a Fe** bi oxi héa hoan toan bsi NO,™ / H", tao ra 0,01 mol NO. Ban chit phan tng
(4) 1a phan tmng trao d6i, két tia thu duoc 1a Fe(OH), va Mg(OH),.
Theo bao toan electron, gia thiét va bao toan nguyén t Fe, Mg, ta co :

n =3n
Fe2+ NO

00l x=0,03
= = =0,03.56+0,05.24=-2,88
900 e 0my, + 8 Myrg0m), =56 {y:o 05 ST =0
[ - [ Mg
X y

Cau : Dan 1 ludng hoi nude qua than néng do thi thu dugc V lit (¢ dktc) hdn hop khi X gdm CO,, CO, Hy, ti khdi
hoi ctia X so véi H 1a 7,8. Toan bo V lit hop khi X trén khir vira da 24 gam hén hop CuO, Fe,O; nung néng thu
duogc ran Y chi ¢6 2 kim loai. Ngam toan b Y vao dung dich HCI du thay c6 4,48 lit H, bay ra (¢ dktc). Gia tri V
la
A. 13,44 lit. B. 10,08 lit. C. 8,96 lit. D. 11,20 lit.

(Pé thi chon hoc sinh gidi tinh Nam Bjnh, ndm hoc 2011 — 2012)

Theo bao toan nguyén tb Fe, bao toan electron va bao toan khéi lwong, ta co :

2nFe203 =N =Ny = 0,2 Npey0; = 0,1
~ M(cu0, Fe,05) ~ MFe,04 = 0 24-0,1.160 o1
nCuO - 30 CuO 80 °

Theo gia thiét, theo bao toan electron trong phan ng cua C vai H,O va phan tng caa CO, H, véi CuO, Fe,0;, ta
co:

28n . +44n +2n
co co H
2 2-782=156
o Fco, Ty, Neo = 0,1
2ne +4nc02 :2nH2 =1Nco, = 0.1=nq, €Oy Hy) = 11,2 lit
2neq +2nHz =200 +6nF6203 nH2 =0,3
0.1 0,1

Cau : Cho a gam hdn hop X gom Fe,0s, Fe;0,, Cu vao dung dich HCI du thay ¢6 1 mol axit phan tng va con lai
0,256a gam chat ran khong tan. Mat khac, khir hoan toan a gam hdn hop X bing H, du, thu duoc 42 gam chat
ran. Tinh % khéi lugng Cu trong hdn hop X?
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A. 25,6%. B. 50%. C. 44,8%. D. 32%.
(Dé thi thir Pai hoc lan 1 — THPT chuyén Chu Vin An — Ha Néi, nam 2014)
Theo gia thiét, suy ra : Khir X bang H, du, thu duoc 42 gam Fe va Cu.
Ap dung bao toan dién tich trong phan urng va bao toan khéi lwong, ta cé :
2n02, =n. =1 n, =0,5

02

=0,256a=12,8
=372

mCu du

= = - =
o a=Mm g, g, M, = 50 {

a 42 42 0,5.16
Trong phan ung cua 37,2 gam Fe,0;, Fe;0,, Cu voi HCI, cht kha 14 Cu, chat oxi hda 1a cac oxit sat. Ap dung bao
toan electron, bao toan dién tich trong dung dich muoi sau phan g, ta co :

m +m

x — Mcy, Fe) m
— (Fe, 05, Fe;0,, Cu) pu

Nge0, T MEe,0, = Neu
X y z x+y-z=0 x=0,05
ane2+ +2nCu2+ =n.. =1 =36x+4y+2z=1 =3y=0,1
3x+2y z 232x +160y + 64z =37,2 z=0,15
232 Npeo, + 160 Npe o, 64n., =372
X y z

Viy %me, ZW.M% ~[44,8%

Cau : Tién hanh dién phan dung dich chita m gam hdn hop CuSO, va NaCl (hiéu suit 100%, dién cuc tro, mang
ngan x6p), dén khi nuéc bit dau bi dién phan ¢ ca hai dién cuc thi ngimg dién phan, thu dwoc dung dich X va
6,72 lit khi (dktc) & anot. Dung dich X hoa tan t6i da 20,4 gam AL,Os. Gié tri ciam la
A. 25,6. B. 235 C.51,1. D. 50,4.

(Dé thi tuyén sinh Pai hoc khoi A ndm 2013)
Thu tu khir trén catot : Cu®* > H,O; Tht tw oxi hda trén anot; C1~> H,0.
Dung dich X sau phan tng dién phan hoa tan dugc Al,Os, ching to trong X chira axit (H') hoic bazo (OH™).
Néu dung dich X chira OH™ thi khi sinh ra & anot la Cl, (0,3 mol). Trong dung dich X chira céc ion am Ia
SO,* va OH™ va ion duong la Na.
Vay ion CI” trong NaCl d duoc thay thé bang ion SO,>” va OH.

Ap dung bao toan dién tich trong dung dich sau dién phan va trong phan tng caa Al,O; véi OH ™, ta co:

n _+2n_, =n__ =2nC12 =0,6
OH 047 d n =04 [ngg, =0, =01
03 OH™ P4 80,77
2 0.4 017
n =n =/n = n _ = = =
OH™  [AI(OH),I” AlO3 — ™ 50,2 ’ MNact =1 - 0,6

0,2

Suyra m =Mey50, T Myger = 51,1 gam
;\f_/

0l.160  0:6385

Néu dung dich sau dién phan chira H" thi khi sinh ra 1a Cl, va O,.
Theo gia thiét va ap dung bao toan dién tich ta c6:
nHJr =3nAl3+ =3.2nA1203 =1,2 '
n =2, ~2.0n, = g, = 0,3= gy, = 0 (loai).
H O0” trong H,O 2
Cau : Hoa tan hét 12,8 gam hdn hop X gdm Cu,S va FeS, trong dung dich c6 chira a mol HNO; thu duoc 31,36 lit
khi NO, (¢ dktc va 1a san pham duy nhat ciia sy khir N*) va dung dich Y. Biét Y phan tng tbi da véi 4,48 gam
Cu giai phong khi NO. Tinha?
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A. 1,8 mol. B. 1,44 mol. C. 1,92 mol. D. 1,42 mol.
(Pé thi thit Bai hoc lan 2 — THPT Poan Hiing — Ph Tho, nam hoc 2013 — 2014)
Theo gia thiét va &p dung bao toan electron cho phan tng cua X véi HNOs, ta co:

160nc, ¢ +120n;,s =128 ng,s = 0,02

10nCllzs + 15nFe52 = nNoz =1,4 nFeSZ =0,08

Dung dich Y gém Fe**, Cu®, SO,>",NO,~, H". Khi cho Cu (téi da) vao Y, Cu bi oxi hoa bsi (H*, NO,”) va
Fe®*. Vay ban chét cua bai toan la: H3n hop Cu,S, FeS, va Cu tac dung vai dung dich HNO3, giai phong hén hop
khi NO, NO, va tao ra dung dich mudi (Z). Dung dich Z c6 céc ion Fe®*, Cu**, SO42’, ion con lgi 1a H* hodgc

NO,.Vi2n ,, +2n_,, >2n__, nénion con lgi trong dung dich Z la ion dm dé can bang dién tich, doé la
Cu Fe SO,

ion NO,™.
Ap dung bao toan electron va bao toan dién tich trong dung dich Z, ta c6 :

10nCUZS +14nFesz +2n, =Tyo, +3nyo

0,02 0,08 0,07 14 ? nyo = 0,02
=
2n 2++2n by =D, 4D n _=0,02
Cu Fe SO, NO; NO3
0,11 008 oty

Ap dung bao toan nguyén té N, ta co:

n =n +n~ +0 =|1,44 mol
HNO; NO, NO NO;~ ’

L4 002 ——
: 0,02

Cau : Cho m gam Fe vao 1 lit dung dich X gdm H,SO4 0,1M, Cu(NO3), 0,1M, Fe(NOs); 0,1M. Sau khi phan ¢ng
xay ra hoan toan thu dugc 0,69m gam hdn hop kim loai, dung dich Y va khi NO (san pham khtr duy nhat). Gia trj
m va khéi lugng chét ran khan thu dugc khi ¢6 can dung dich Y Ia:
A. 258 va78,5. B.25,8vab57. C.20va78,5. D. 20 va 55,7.
(Pe thi thir DPai hoc lan 3 — THPT Cdm Khé — Pha Tho, ndm hoc 2013 — 2014)

Trong phan ting ctia Fe véi dung dich X, chat khir 1a Fe, chat oxi hda la NO,™ /H", Fe** va Cu*". Sau phan tng thu

duoc hdn hop kim loai, chiing té Fe du nén mudi tao thanh trong dung dich 1a Fe*".
Ap dung bao toan electron trong phan tng cua Fe véi dung dich X, bao toan dién tich trong dung dich Y va bao
toan nguyén t6 Fe, N, ta c6 :

2ng, = n_ ..+ 2nCuz+ +3ny,
x ol o y {2;; —3y=0,3 {x =0,225
= =
211F - —2115042, +HNO3, 2x+y=0,5 y=0,05
x+0,1 0,1 0,5-y

Theo bao toan khéi lugng, ta ¢6 :

mudi Fe?t S0,> NO;~ 35,7 ga

%/_/ ———
032556 196 04562

M50 mop ki toai =M —0:225.56+0,1.64 = 0,69m = m =

Cau : Hoa tan hoan toan 19,2 gam hén hop X gom Fe, FeO, Fe,0s, Fe;0, trong 400 ml dung dich HNO; 3M (du),
dun noéng, thu duoc dung dich Y va V lit khi NO (la san phdm khir duy nhat). Cho 350 ml dung dich NaOH 2M
vao dung dich Y, thu dugc 21,4 gam két taa va dung dich Z. Gia trj cua V la :

A. 3,36. B. 5,04. C.5,6. D. 4,48.
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(D€ thi thd Bai hoc lGn 1 — Trwong THPT Lé Héng Phong — Nam Dinh,
ndm hoc 2011 —2012)
Theo gia thiét, ta c6 :

n 5 =0,4.3=1,2 mol; nNa+ =Ny\,01 =0,35.2=0,7 mol;

=n
NO;~ HNO

21,4

nFe(OH)3 = W = 0,2 mol.

Dung dich Z chwa Na*, NO,™ va c6 thé con Fe’* .

Quy ddi hdn hop X thanh Fe va O. Theo bao toan khdi lwong, bao toan electron, bao toan dién tich cho dung dich
Z va bao toan nguyén té N, Fe, ta co :

56nFe-|—16nO =19,2 x=0,3
X y 56x +16y =19,2 y=0.15
3ng, =2n,+3ny, =>93x-2y-3z=0 = 2=0.2
X y z 3x+z=1,1 ~
n L +3n 4 =n_ Vyo =448 lit
Na* Fe’*  NOj
0,7 x-02
2-Z

Cau : Hoa tan hét 31,2 gam hdn hop Fe, FeO, Fe,O; vao 800 ml dung dich HNO; 2M vira du, thu duoc V it NO
(dktc, san pham khtr duy nhét) va dung dich X. Dung dich X hoa tan ti da 9,6 gam Cu. Gia trj cua V la:
A. 8,21 lit B. 6,72 lit C. 3,36 lit D. 3,73 lit
(Pé thi thir Dai hoc lan 1 — THPT chuyén KHTN Hué, nidm hoc 2013 — 2014)

So d6 phan ung :
NO
Fe Fe HNO, /
———1FeO
O quy doi
Fe,0,
Fe3+ Cu FeZ+ , Cu2+
—

NO;~ NO;~

Xét toan bo qua trinh phan wng, ta thiy: Chat khir 1a Fe, Cu; chét oxi héa 13 O va N*° trong HNOs. Theo bao toan
electron, bao toan dién tich trong dung dich sau phan ung va gia thiét, ta c6 :

2nFe+2nCu=2no+3nNo x=0.5
X 0,15 y z 2x -2y —-3z2=-0,3 y=0,2
2nFez+ +2nCu2+ =nNO3_ =<2x+z=13 = 2=0.3

o5 T 56x +16y =31,2 -
X 1,6-z Vvo (dkte) = 6,72 lit

56nFe + 16nO =31,2
S y

Cau : Cho Zn t6i du vao dung dich gom HCI; 0,05 mol NaNO; va 0,1 mol KNOs. Sau khi két thdc cac phan tng thu
dugc dung dich X chira m gam muébi; 0,125 mol hdn hop khi Y gdm hai khi khéng mau, trong d6 c6 mét khi héa
nau trong khong khi. Ti khéi cua Y so véi H, 13 12,2. Gia tri caam la
A. 61,375. B. 64,05. C. 57,975. D. 49,775.

(Pé thi thir Dai hoc lan 1 — Truong THPT Chuyén — Pai hoc Vinh,

nam hoc 2013 — 2014)

Theo gia thiét, suy ra trong Y ¢6 NO (khi khéng mau héa nau trong khong khi).



Gia Su Tai Nang Viét https://giasudaykem.com.vn/

Mat khéc, 1\_/IY =12,2.2=24,4 = khi con lai trong Y la H,. Vi da c6 H, sinh ranén NO,~ khong con trong dung
dich X.
Theo gia thiét, bao toan nguyén té N, bao toan electron, ta c6 :

nNH4 " NOy b Mo =0.05

Nyo * 0y, = 0,125 - {HNO =0,1 - o
30ny, +2nHz =24,4.0,125 Ny, = 0,025 2n, = 2nHz + 8nNH4+ +3ny,
? 0025 "o 0.1

=n, =0,375
Theo bao toan dién tich trong dung dich X va bao toan khéi luong, ta co :

n =2n +n +n , +n =0,95
cr zn?t  Nat KT ONH
0,375 0,05 0,1 0.05
m_ .. =65n +23n +39n | +18n +35,5n  =]64,05 gam
mudi Zn2+ Nat K+ NH4+ ’ cr 4 g
H,_/
0,375 0,05 0,1 0.0 0,95

Hoic ¢6 thé tinh khéi lugng mudi nhu sau :

m o= 136nZnCl2 +58,5n,¢ + 74,50k +53,5nNH4CI =|64,05 gam

%/_1 H_J
0375 0.05 0.1 0,05

Pay la dang bai tap méi vé phan i#ng tao musi amoni. Cac em hoc sinh cdn chii y vi dé thi Pai hoc nam 2015 ¢é
thé ra cdu twong tw duwa trén y tirong nay.

Cau : Hoa tan hoan toan m gam Fe vao dung dich HNOj, thu dwoc 0,45 mol khi NO, (san pham khir duy nhat cia
N*®) va dung dich X. Nho tiép dung dich H;SO, vira dii vao dung dich X thu thém duoc 0,05 mol khi NO (san
pham khir duy nhat) va dung dich Y. Cd can dung dich Y thu duoc khéi lugng mudi khan 1a.

A. 32,50 gam. B. 40,00 gam. C. 29,64 gam. D. 45,60 gam.
(Dé thi chon hoc sinh gidi tinh Nam Pinh, nam hoc 2012 — 2013)

Theo bao toan electron, bao toan nguyén t5 N trong toan bo qua trinh phan tng; bao toan dién tich va bao toan khbi
lugng trong dung dich X, ta c6 :

3n,. =n +3n
Fe NO NO
2 ng, =0,2;n =0,4
? 0.45 0,05 ¢ NO3™/Y
n =n -n =<3n =2n +n
NO;/Y  Nog/x NO Fe3t $0,27  NOy /Y
n - = nelectron trao ddi — nNO mmu6i =m 3+ +m — +m 2—
NO3 /X 2 Fe” NO3™/Y SOy
n , =0l
SO,

=

Musi =

Cau : Oxi héa m gam hdn hgp X gém Cu va Fe (c6 ti 1& s6 mol tuong tng 1a 3 : 2) trong 3,92 lit hn hop khi Y
(dktc) gdbm O, va Cl,, thu dwoc hdn hop rin Z gdm céc oxit kim loai va mudi clorua. Dé hoa tan hoan toan luong
hén hop Z can 150 ml dung dich HCI 2M thu dwgc dung dich T, thém tiép dung dich AgNO; du vao dung dich T
thi thu dwoc 82,55 gam két tua. Gia trji cua m la.

A. 12,16 gam. B. 7,6 gam. C. 15,2 gam. D. 18,24 gam.
(Dé thi chon hoc sinh gidi tinh Nam Binh, nam hoc 2012 — 2013)

So db phan ung :
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C Cl o |CuO, CuCl FeCl,, FeCl

u + 2 t 2 HCI eLl,, Fell, AgNO3 du Agi

Fe 0, FeCl;, Fe O, CuCl, AgClY
—_— —_—

X _Hf—’
hon hdp X pgn hop Y hén hop Z dung dich T

Ap dung bao toan dién tich trong phan tng cua Z véi dung dich HCI, bao toan nguyén té O va gia thiét, ta co :

T :2n02_ :4n02 n, =0,075
2

o =0,1

ng, +ng, =0175 "2 T

Xét toan b qua trinh phan ng, ta thay : Chat khir 1a Cu, Fe; chat oxi hoa 1a Oy, Cl,, Ag*. Ap dung bao toan
electron cho toan bo qué trinh phan ang, bao toan nguyén tb Cl va gia thiét, ta c6 :

2nCu +3nFe = 4n02 + 2nC12 + nAg+
3x 2x 0,075 0.1 y y=0,1; x=0,05
Npger =0 +20¢ =0,5 = 1m = m,, + mg =152 gam
g Cl 2 (Cu, Fe) Cu Fe >
03 0,1 3.0,05.64 2.0,05.56
108nA Lt 143,5nAgCI =82,55
g
y 0,5

Cau : Cho m gam hdn hop X gém Na va K (ti 1é mol 1 : 1) vao 500 ml dung dich chira hdn hop gom Aly(SO4)s 0,5M
va H,SO,4 1M sau khi phan &ng Xxay ra hoan toan thu dwoc dung dich Y. Cho dung dich Y tac dung vai 1,5 lit
dung dich HCI 1M, sau khi phan ng xay ra hoan toan thu duoc 23,4 gam két tua. Gia tri nho nhit ciia m la
A. 130,2 gam. B. 27,9 gam. C. 105,4 gam. D. 74,4 gam.

(Pé thi chon hoc sinh gidi tinh Nam Dinh, ndm hoc 2011 — 2012)

So d6 phan ung :
K H,SO K*, Na*, [AI(OH), ] AP K, Nat
L JH50, ; [A(OH), ] —H, AlOH), 4 + ‘
Na AL(SO.; ) [s0,>, OH @ ——— |so,cI
< 0,3 mol
hon hgp X dung dich Y dung dich Z

Khéi lugng Na, K da dung c6 gia tri nho nhat khi xay ra hién twong hoa tan mot phan két taa & phan ung (2). Theo
bao toan nguyén té Al, géc SO,>” va bo toan dién tich trong dung dich Z, ta c6:

n =n -n =0,2
Atz At e AlOH); x=17
S042— H,S0, Aly(SO4)3 — m_. =mg +my =|105,4 gam
3n ,, +n_,+n_,=n__ +2n_, 1739 17.23
APtz K Na cl S0,
| ——’
02 X X 15 s

Cau : Hoa tan hoan toan m gam sét vao dung dich HNOs, thu dwoc 0,45 mol khi NO, va dung dich X (san pham khir
duy nhét ciia N*°). Nho tiép dung dich H,SO, vira diit vao dung dich X, thu thém duoc 0,05 mol khi NO (san pham
khtr duy nhat) va dung dich Y. Cd can Y thu dwoc khéi lwong mubi khan 13
A. 40,00 gam. B. 32,50 gam. C. 29,64 gam. D. 45,60 gam.

(Pé thi thir Pai hoc lan 3 — THPT Cdm Khé — Phl Tho, ndm hoc 2013 — 2014)

Theo gia thiét : Khi cho H,SO, vao X thy giai phéng khi NO, ching to trong X c6 ion Fe**. Dung dich X c6 thé c6
ion Fe** hogc khong.

So d6 phan ung :
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NO,
Fe — 1103 / NO
€
)
Fez+’ Fe3+ HZS()4
NO,” (2
Fe3+
2— —
$0,%,NO,
n
S n =02
G (2), taco: | "o = 0,1 mol.
@) NO3 Tlan , =n =027 "so "M
N =ny,=0,05 04 M
NOj;

Ap dung bao toan electron cho toan bd qua trinh phan tng, ta ¢ :
3ng, =nN02 +3nNO =ng, =0,2mol=n 34 =0,2 mol.

Fe

T 045 0,05

Ap dung bao toan dién tich cho dung dich Y, ta c6 :

3n =2n__ , +n

Fe3* S NO;~
0 2 — — n _ = 0’4
’ 0,1 2 NO3
56 96 62 -
m_ ~ =56n +96n +62n _
mudi Fe3* SO42— NO;™ m_ . =456 gam
H_/ %,_/
0.2 0.1 ?

CAu : Hoa tan hoan toan hdn hop gom FeS, va Fe;0, bang 100 gam dung dich HNO; a% vira du thu dwoc 15,344 lit
hén hop khi gdm NO va NO, c6 khéi lwong 31,35 gam va dung dich chi chira 30,15 gam hdn hop mudi. Gia tri
cuaala
A. 46,24. B. 43,115. C.57,33. D. 63.

(Pé thi thir Dai hoc lan 1 — THPT Hing Viong — Phl Tho, ndm hoc 2013 — 2014)

: Tur gia thiét, suy ra :

fiyo + Mo, = 12’23,14 =0,685 j{nm =0,01

300y +46nyo, =31,35 Mo, =0:675

Theo bao toan electron, bao toan dién tich trong dung dich sau phan ng va gia thiét, ta c6 :

lSnFeSZ + nFe3o4 = 3nNO + nNO2 =0,705

X y 001 0,675 15x +y =0,705
3 =2 + =4x-9y+z=0
Mpe3t nso42‘ nNo3‘ xooyTE
43y — T 552x + 504y + 62z =30,15
m_ e mFe3+ + mso42 + mNO3_ =30,15
%/_/ %f_/
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x =0,045 MHNo; = nNo3‘ * M =0,91 mol
=41y=0,03 = ey 0,685
2=0.225 | Cory, z%z 57.33%

Cau : Hoa tan hoan toan m gam hdn hop gom Na,O va Al,O; vao nudc, thu duoc dung dich X. Thém tir tir dung dich
HCI 1M vao X, khi hét 100 ml thi bit dau xuét hién két tua; khi hét 300 ml hodc 700 ml thi déu thu dwoc a gam

két tua. Gia tri cia a va m lan luot la
A. 23,4 va 35,9. B.15,6va27,7. C.23,4va56,3. D.156Vva554.
(Pé thi thit Bai hoc lan 1 — THPT chuyén Chu Vin An — Ha Néi,
néim hoc 2013 — 2014)

Theo gia thiét : Cho tir tir 0,1 mol HCI vao dung dich X thi bt ddu xuét hién két taa, ching to trong X ¢6 0,1 mol

OH™, cé4c ion con lai la Na", [AI(OH),,]".
Theo gia thiét : Cho tir tir 0,3 mol HCI vao X (TN1) hoic cho 0,7 mol HCI vao X (TN2), thu duoc lugng két tua
nhu nhau. O TNZ, 0,1 mol H* @ trung hoa OH™, con 0,2 mol H* phan tng véi [Al(OH),]” tao ra 0,2 mol

Al(OH)3. Suy ra & ca hai thi nghiém N AI(OH)5 =0,2 mol < [15,6 gam | & TN1 chua c6 hién twong hoa tan két tua,

& TN2 da c6 hién tuong hoa tan két tua.
So d6 phan ung :

Na*, CI”
{ } + Al(OH), ¥

HC [AI(OH)4] 0,2 mol
{A1203} H,0 |Na*, OH~ 0,3 mol
S
Na,O [AI(OH), | HCI
0,7 mol + -
’ Na™, Cl
a + AI(OH), ¢
0,2 mol
Ap dung béao toan dién tich cho cac dung dich sau phan tng & TN1, TN2, ta co:
Tt~ n[Al(OH)4]7 e et
. — 3 {X ~0.4 nNaZO = =0,2
y = =
n . +3n 5 =n_ y=0.1 LMoy, o 015
AlLOy = =Y
X y 0,7

= M(Nu,0, ALO3) = 27,7 gam

Cau : Cho 12 gam hdn hop Fe va Cu vao cdc chira 200 ml dung dich HNO; 2M, thu dwoc mdt chat khi (san pham
khtr duy nhét) khong mau, hda nau trong khdng khi va c6 mét kim loai du. Sau d6 cho thém dung dich H,SO, 2M,
thy chat khi trén tiép tuc thoat ra, dé hoa tan hét kim loai can 33,33 ml. Khéi lugng kim loai Fe trong hdn hop la
A. 8,4 gam. B. 5,6 gam. C. 2,8 gam. D. 1,4 gam.

(Pé thi thir Dai hoc lan 2 — THPT chuyén Ha Ngi Amsterdam, nam 2011)

So d6 phan ung :
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NO

F
{ e} NO
Cu
F62+’ Cu2+ sto4
NO,,Cul| @

%{—/
trong coc

{Fe% Cu2+ }
- 2—
NO,”, SO,
Thir ty tinh khir : Cu>Fe®*. Suy ra : O phan tng (2) dé hoa tan hét kim loai thi chi c6 Cu phan ung, Fe?" chua
tham gia phan ung.
Theo gia thiét, bao toan electron cho toan b6 qué trinh phan ing, bao toan dién tich trong dung dich sau phan ttng

va bao toan nguyén t6 N, ta co :
56n,, +64n,, =12

x=0,1
X y 56x+64y =12 y=0,1
2ng +2n., =30y, =42x+2y-3z=0 = 220,133
X y z 2X+2y+Z=O,53332
2n_,, +2n , =n__+2n_ , mFe_M
Fe=* cut NOy S04
H{_J %,—/
X y 0,4~z 0,06666

Cau : Cho mét dung dich X chira a mol Ca®*, b mol Mg, ¢ mol Na*, d mol HCO,", e mol CI™. C6 thé ding
Ca(OH), dé 1am mat hoan toan tinh cing cia X trong trudng hop :
A.d>2(a+Dh). B.2a+2b+c=d +e.
C.d>a+h. D.a=d.
(Pé thi thir Pai hoc — THPT chuyén Chu Van An — Ha Ngi, ndm hoc 2012 — 2013)
Cau : Dung dich X gom NaOH xM va Ba(OH), yM. Dung dich Y gom NaOH yM va Ba(OH), xM. Hap thu 3,136 lit
khi CO, (dktc) vao 200 ml dung dich X, thu duoc 7,88 gam két tia. Hap thu 3,136 lit khi CO, (dktc) vao 200 ml
dung dich Y, thu duoc 13,79 gam két taa. Gié tri thich hop cua x vay lan luot 1 :
A. 0,35va 0,20. B.0,50va0,25. C.0,40va0,25. D.0,40va0,30.
(Pé thi thir Pai hoc — THPT chuyén Chu Van An — Ha Ngi, nam hoc 2012 — 2013)
Dé 1am mat hoan toan tinh cing cua nudc thi Ca®*, Mg phai chuyén hét vao két taa. Dung dich thu duoc chi con

cac ion, Na*, CI~hoic ¢d thém ca ion HCO,~ con du. Theo bao toan di¢n tich trong X va trong dung dich sau

phan (g, ta cé :

2nCaer + 2nMngr + no+=0 - + anog_
a T c e T c>2a+2b+c—-d
=
n >n hay [d>2(a+Db)
Nat
C €

Cau : Hap thu hét 4,48 1it CO, (dktc) vao dung dich chira x mol KOH va y mol K,COj, thu dugce 200 ml dung dich
X. L?iy 100 ml dung dich X cho tir tir vao 300 ml dung dich HCI 0,5M, thu dugc 2,688 lit khi (dktc). Mat khac,
100 ml dung dich X tac dung véi dung dich Ba(OH), du, thu duoc 39,4 gam két tua. Gid tri cta x 1a
A. 0,06. B. 0,15. C.0,2. D.0,1.

(Pé thi thir Bai hoc lan 1 — THPT chuyén Lé Quy Pén — Quang T,
nam hoc 2013 — 2014)
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Theo sy bao toan nguyén té C, cong thirc Neo, =0, =N 5 va su bao toan dién tich trong dung dich X, ta c6 :

H™  CO;
39,4.2
Nco, *Mk,c05 = MBaco; = g7 =0.4
%/_/ =
0.2 ? N, coy =0:2
n +n =n +n —=3n =0,06
€Oy = KCO3  Theoy/x  cog?ux co¥ix
N —
02 ? n__ =034
n =n _ —n,, =0,06 HCO3 /X
co?/x  wt €07
0152 0122
S P PN ey
K*/X COs27/X  HCO5 /X
— —_— —
x+0.4 0,06 034

Cau : Cho 4,55 gam bot Zn vao dung dich hdn hop NaNO; va H,SO,, dun nhe, trong diéu kién thich hop, dén khi
phan ng Xay ra hoan toan thu dwoc dung dich A chira m gam mubi; 0,448 lit hdn hop khi B (dktc) gom hai khi
khong mau, trong d6 c6 mot khi hda nau ngoai khdng khi va con lai 1,3 gam chat rin khéng tan. Biét ti khdi hoi
cua B ddi vaoi H, 12 8. Gia tri ciam la
A. 9,95325 B. 10,23875. C. 9,61625. D. 9,24255.

(Pé thi thir Dai hoc lan 1 — THPT chuyén Lé Quy Pén — Quang Tri,
nam hoc 2013 — 2014)
Theo gia thiét, ta co

- NO (M =30) Nyo +nHz =0,02 ool
MB = 16 A — nNO =V,
= B g0m 1 khong mau héa ndu = § 300y, +2ny =
B chita NO H. (M=2 = 2 _16 Ny, =0,01
, (M=2) o

Vi ¢6 H, giai phong nén trong dung dich sau phan ang khong con ion NO,™. Gia sir dung dich sau phan (g co

chira ion NH,". Theo béo toan electron, bao toan dién tich trong dung dich sau phan tng, bao toan nguyén t6 N

va béo toan dién tich trong NaNO;, ta cé :

2n =3nyy, +2n,; +8n
Zn pu NO H, NH4+

0,05 001 001 Ty

n_ =0,00625n =0,01625;n , =0,06125
S

j— _ _ _
m_ . =65n +23n +18n =96n =19,61625
mudi Zn2+ Nat NH4+ SO42_ 2
0,05 0,01625 0,00625 0,06125

Cau : Hoa tan hét 8,56 gam hdn hop X gdm Fe;0, va CuO (ti 1& mol twong tng 1a 3:2) trong lugng vira da dung dich
HCI, thu dugc dung dich Y. Dién phan dung dich Y (dién cuc tro, c6 mang ngan, hidu suat 100%) véi cudng do dong
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dién khong ddi 5A, dén khi khdi lwong dung dich giam 11,18 gam thi ding dién phan va thu dugc dung dich Z. Dung
dich Z tac dung vira du véi V ml dung dich KMnO, 0,1M trong H,SO, lodng. Gia tri cia V la
A. 240 ml. B. 80 ml. C. 160 ml. D. 400 ml.
(Dé thi thir THPT Qudc Gia ldn 3 — THPT Chuyén Nguyén Bink Khiém, niam 2015)
Cau : bién phan dung dich chira m gam mudi AgNOs véi cudng d6 dong dién | (ampe), sau thoi gian t (gidy) thi
AgNO; dién phan hét, ngat dong dién, sau khi cac phan ng xiy ra hoan toan ta thu dwoc 3,36 lit (dktc) hdn hop khi
X gdm NO, va O,, dung dich Y va kim loai Ag. Gia trj 16n nhat caa m la:
A. 34,0. B. 68,0. C.425. D. 51,0.
(Pé thi chon HSG tinh Thdi Binh ndng 2015)
Cau : bién phan dung dich X chtra a mol CuSO,4va 0,15 mol KCI (dién cuc tro, mang ngan x6p, cuong do dong dién
khong dbi) trong thoi gian t gidy thu duoc 2,24 |it khi & anot (dktc). Néu thoi gian dién phan Ia 2t gidy thi tong thé
tich khi thu duoc & 2 dién cuc 1a 4,76 lit (dktc). Biét hiéu suat ciia qué trinh dién phan dat 100% va cac khi sinh ra
khong tan trong dung dich. Gid tri cia a la
A. 0,20. B. 0,15. C. 0,25 D. 0,30.
(Pé thi thir THPT Quéc Gia — SGD & Pao Tao TP. Hé Chi Minh, niam 2015)
Cau : Cho 14,625 gam NaCl vao 300ml dung dich Cu(NO;), 1M thu duoc dung dich X. Tién hanh dién phan dung
dich X bang dién cuc tro, mang ngan xdp t6i khi dung dich giam 26,875 gam thi ngimg dién phan. Cho m gam bot Fe
vao dung dich sau dién phan, két thiic phan tng thay cé khi NO thoét ra (San pham khir duy nhat) va 0,6m gam hdn
hop kim loai. Gia tri gan nhat voi m 14 :

A. 11. B. 12. C.14. D. 13.
Cau : Tién hanh dién phan V lit dung dich chita Cu(NO3), 1M va NaCl 0,5M bang dién cuc tro téi khi khéi luong
dung dich giam m gam thi dimg dién phan. Cho 9,5 gam Fe vao dung dich sau dién phan, két thic phan @mg thu duoc
1,12 lit khi NO thoét ra (san pham khir duy nhat) va con lai 5,7 gam hdn hop ran khdng tan. Gia tri ciia m gan nhat
Vai

A. 12. B. 15. C.17. D. 14.
Cau : Pién phan 2000 ml ( dién cuc tro, c6 mang ngin) dung dich gém CuSO, va 0,01 mol NaCl dén khi ca 2 dién
cuc déu thoat ra 448ml khi (dktc) thi ngig dién phan. Gia sir nu6e bay hoi khong dang ké trong qua trinh dién phan.
Gia tri pH dung dich sau dién phan la:

A. 14 B.1,7. C.12 D. 2,0.
(Pé thi thir THPT Quéc Gia lan 3 — THPT Chuyén Nguyén Hué — Ha Ngi, nam 2015)
CAau : bién phan (vai dién cuc tro, c6 mang ngan) m gam dung dich chira 0,1 mol FeCl; va 0,15 mol HCI véi cuong
do dong dién khong doi 1,92A. sau thoi gian t gio thi dung dich thu dugc sau dién phan c6 khdi lugng (m —
5,156)gam. Biét trong qu4 trinh dién phan nudc bay hoi khong dang ké. Gia trj cuat Ia:;

A.25 B.2,0 C.30 D.15

(Pé thi thir THPT Quéc Gia lan 2 — THPT Chuyén Dai hoc Vinh, nam 2015)

Céau : bién phan 400ml dung dich X gom NaCl 0,2M va Cu(NOs), 0,4M vdi cudng do dong dién la 2,573 A trong
thoi gian t gio thu dugc dung dich Y. Cho 6,72 gam Fe vao dung dich Y dé phan g Xay ra hoan toan thu duoc 3,68
gam chat ran khan. Biét NO la san pham khir duy nhat. Gid tri cia t gan nhat véi :

Al B. 2,5. C.2 D.1,5.
Cau : bién phan (véi dién cuc tro, ¢6 mang ngan) m gam dung dich chira 0,1 mol FeCl3 va 0,15 mol HCI véi cuong
d6 dong dién khong doi 1,92A. sau thai gian t gio thi dung dich thu duoc sau dién phan c6 khdi luong (m-5,156)gam.
Biét trong qua trinh dién phan nudc bay hoi khong dang ké. Gia tri cua t la:

A. .25 B.2,0 C.30 D.15
Cau : Hoa tan hoan toan hdn hop gom 2,8 gam Fe va 1,6 gam Cu trong 500ml dung dich hén hop HNO; 0,1M va
HCI 0,4M, thu dugc khi NO (khi duy nhat) va dung dich X. Cho X vao dung dich AgNO; du, thu dwgc m gam chat
ran .Biét cac phan (ng xay ra hoan toan, NO la san phiam duy nhat cua N*° trong cac phan ung. Gia tri cia m 1a:

A. 30,05. B. 34,10. C. 28,70. D.5/4.
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Cau : Hon hop X gom Fe,Oy, Fe, MgO va Mg. Cho m gam hén hop X tac dung véi dung dich HNO; du thu dwoc
6,72 lit hdn hop khi N,O va NO (dktc) c6 ty khdi so voi hidro 1a 15,933 va dung dich Y. Cd can dung dich Y thu
dugc 129,4 gam mubi khan. Cho m gam hdn hop X tac dung véi dung dich H,SO, dic nong du thu duoc 15,68 it khi
SO, (dktc, san pham khir duy nhat) va dung dich Z. C6 can dung dich Z thu dwoc 104 gam mudi khan. Gia tri caa m
la:
A. 272 B. 28,8 C. 26,16 D. 22,86
Cau : Nung nong hdn hop chat rin A gém a mol Mg va 0,25 mol Cu(NOs),, sau mdt thoi gian thu duoc chat ran X
va 0,45 mol hon hop khi NO, va O,. X tan hoan toan trong dung dich chira vira di 1,3 mol HCI, thu duoc dung dich
Y chtra m gam hdn hop mudi clorua, va thoat ra 0,05 mol hdn hop khi Z gdm N, va H,, ti khdi caa Z so véi H, 1a
11,4. Giatri m gan nhét la
A. 82. B. 74. C.72. D. 80.
Cau : Cho 26,88 gam bot Fe vao 600 ml dung dich hdn hop A gom Cu(NOs), 0,4M va NaHSO, 1,2M. Sau khi cac
phan (ng xay ra hoan toan, thu dwoc m gam chit ran B va khi NO (san pham khir duy nhat, & dktc). Gia trj cua m la:
A. 15,92 B. 13,44 C.17,04 D. 23,52
(Pé thi thir THPT Quoc Gia lan 1 — THPT Chuyén Ha Giang, nam 2015)
Cau : Cho 3,9 gam hdn hop Al, Mg ty 1¢ mol 2 : 1 tan hét trong dung dich chira KNO; va HCI. Sau phan @ng thu
dugc dung dich A chi chira m gam hdn hop cac mudi trung hoa va 2,24 lit (dktc) hdn hop khi B gdom NO va H,. Khi
B ¢6 ty khdi so véi H, bang 8. Gié tri cia m gan gia tri nao nhat?
A. 24 B. 26 C.28 D. 30
Cau : Nung néng hdn hop gom 31,6 gam KMnO, va 24,5 gam KCIO; mét thoi gian thu duoc 46,5 gam hdn hop ran
Y gém 6 chit. Cho Y tac dung véi dung dich HCI dic du, dun néng thu dugc khi clo. Hap thu khi sinh ra vao 300ml
dung dich NaOH 5M dung néng thu duoc dug dich Z. C6 can Z dugc m(gam) chét ran khan. Cac phan ang xay ra
hoan toan. Gia tri m la:
A.798¢ B.91,8g. C.66,50. D. 86,5
(Dé thi thir THPT Quac Gia lan 2 — THPT Chuyén Lé Khiét, nam 2015)
Cau : Cho 13,36 gam hdn hop X gdm Cu va Fe;0, vao dung dich H,SO, dic néng du thu dugc V; lit SO, va dung
dich Y. Cho Y phan &g véi dung dich NaOH du thu duoc két tia T, nung két taa nay dén khdi lugng khong doi thu
dugc 15,2 gam rin Q. Néu ciing cho lwong X nhu trén vao 400 ml dung dich P chara HNOs, va H,SO, thiy c6 V, lit
khi NO la san pham khir duy nhit thoét ra, con 0,64 gam kim loai chua tan hét. Cac phan tng xay ra hoan toan, cac
khi do & dktc. Gia tri V4, V, la
A. 2,576 va 0,896. B. 2,576 va 0,224,
C. 2,576 va0,672. D. 2,912 va 0,224
(Pé thi thir THPT Quoc Gia lan 1 — THPT Chuyén Lé Khiét, nam 2015)
Cau 12: Cho 9,6 gam hdn hop X gém Mg va Fe;0, vao 300ml dung dich HNO; 2M thu duoc dung dich Y va 0,896
lit (dktc) hdn hop N,O va NO c6 ty khdi so véi hidro 12 16,75. Trung hoa Y can ding 40ml NaOH 1M thu dugc dung
dich A, ¢ can A thu dugc m gam mudi khan. Biét rang phan ing xay ra hoan toan va khi cd can mubi khong bi nhiét
phéan. Gia tri m Ia:
A. 42,26. B. 19,76 C. 28,46 D. 72,45
(Pé thi thir THPT Quoéc Gia lan 2 — THPT Chuyén Quéc Hoc Hué, nam 2015)
Cau : Cho khi CO qua m gam hdn hop X gém cac oxit sat nung nong FeO, Fe,0; va Fe;0, sau mot thoi gian thu
duoc hdn hop chat ran Y va hdn hop khi Z. Khi cho toan bo khi Z vao dung dich Ca(OH), du, dén phan tng hoan
toan, thu dugc 4 gam két taa. Mat khac, khi hoa tan hoan toan hon hop chat ran Y trong dung dich H,SO, dic nong
lay du, thu dugc mot dung dich chira 18 gam mudi va mét san pham khi SO, duy nhét 1a 1,008 lit (dktc). Gia tri ciia
m la:
A. 5,80. B. 14,32 C.6,48 D. 7,12
(Pé thi thir THPT Quoéc Gia lan 1 — THPT Chuyén Quéc Hoc Hué, nam 2015)
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Cau : Hoa tan bot Fe vao 200 ml dung dich chira NaNO; va H,SO,. Sau phan {mg hoan toan thu dugc dung dich A
va 6,72 lit hdn hop khi X (dktc) gom NO va H, c6 ti 1é mol 2 : 1 va 3 gam chat ran khong tan. Biét dung dich A
khéng chtra mudi amoni. Cd can dung dich A thu dugc khéi lugng mudi khan 1a
A.126,0 gam. B.750gam. C.120,4gam. D. 70,4 gam.
Cau : Hoa tan hét 13,52 gam hén hop X gdm Mg(NO3),, Al,0s, Mg va Al vao dung dich NaNO; va 1,08 mol HCI
(dun néng). Sau khi két thirc phan umg thu duoc dung dich Y chi chira cac mudi va 3,136 lit (dktc) hdn hop khi Z
gom N,O va H,. Ty khéi cua Z so vai He bang 5. Dung dich Y tac dung t6i da véi dung dich chira 1,14 mol NaOH,
lay két taa nung ngoai khéng khi ti khdi lugng khong ddi thu dugc 9,6 gam ran. Phan tram khi lugng cua Al c6
trong hon hop X 1a
A. 31,95% B. 19,97% C. 23,96% D. 27,96%
Cau : Cho 61,2 gam hdn hop X gdbm Cu va Fe;O, tac dung véi dung dich HNO; lodng, dun néng va khuay déu. Sau
khi cac phan &ing xay ra hoan toan, thu duoc 3,36 lit khi NO (san pham khir duy nhat, ¢ dktc), dung dich Y va con lai
2,4 gam kim loai. C6 can dung dich Y, thu dugc m gam mudi khan. Gié tri cia m 13
A. 1515, B. 137,1. C.975. D. 108,9.
(Pé thi thir THPT Qudc Gia lan 1 — THPT Bac Liéu, nam 2015)
Cau 29: Nung hdn hop gém 0,12 mol Al va 0,04 mol Fe;O, mét thoi gian, thu duoc hdn hop rin X gom Al , Fe ,
FeO , Fe;04 Al,O3 . Hoa tan hoan toan X trong dung dich HC1 du thu dugc 0,15 mol khi H, va m gam mudi. Gia tri
caam la
A. 4197 B. 32,46 C. 32,79 D. 31,97
(Pé thi thir THPT Qudéc Gia lan 1 — THPT Chuyén Ha Giang, ndm 2015)
Cau : Thyc hién phan tng nhiét nhdm han hop gom Al va m gam hai oxit sét trong khi tro, thu duoc hdn hop rin X.
Cho X vao dung dich NaOH du, thu dugc dung dich Y, chat khong tan Z va 0,672 lit khi H, (dktc). Suc khi CO, du
vao Y, thu dugc 8,58 gam két tia. Cho Z tan hét vao dung dich H,SO,, thu dugc dung dich chira 20,76 gam mudi
sunfat va 3,472 lit khi SO, (& dktc, 1 san pham khi duy nhat cua H,SO,). Biét céc phan tng xay ra hoan toan. Gia tri
caiam la
A. 6,80gam B. 8,04gam C. 696gam D.7,28 gam

(Pé thi thir THPT Quoc Gia lan 1 — THPT Chuyén Lé Quy Pén, nam 2015)



