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CHUYEN DE PHI KIM HAY HOA 10

A. Tém tit ly thuyét:

Nhom halogen gém flo (F), clo (Cl), brom (Br) va iot (I). Pic diém chung ctia nhém 13 ¢ vi tri nhém VIIA
trong bang tuan hoan, c6 cdu hinh electron 16p ngoai cing 1a ns’np°. Cac halogen thiéu mét electron nira 1 bao hoa
16p electron ngoai ciing, do d6 chung c6 xu hudng nhan electron, thé hién tinh oxi hoa manh. Trir flo, cic nguyén tir
halogen khac déu cé cac obitan d tréng, diéu nay gitp giai thich cac sb oxi héa +1, +3, + 5, +7 cta cac halogen.
Nguyén té dién hinh, c6 nhiéu img dung nhat ctia nhém VIIA 14 clo.

I- Clo
a. Tinh cht vat Ii La chat khi mau vang lyc, it tan trong nudc.

b. Tinh chét hoa hoc: Clo 1 mot chit oxi hoa manh thé hién & cac phan tng sau:

1- Tdc dung véi kKim logi Kim loai manh: 2Na + Cl, — 2NaCl
Kim loai trung binh: 2Fe + 3Cl, — 2FeCl;
Kim loai yéu: Cu + Cl, - CuCl,

2- Tac dung véi phi kim Cl, + H, —2—  2HCI
3- Tac dung voi nuwée  Cl, + H,O — HCI + HCIO
Néu dé dung dich nude clo ngoai anh sang, HCIO khong bén phan huy theo phuong trinh:
HCIO - HCI+ O
Su tao thanh oxi nguyén tir 1am cho nudc clo c6 tinh tdy mau va diét tring.
4- Tac dung voi dung dich kiém: Cl, + 2KOH —tothi) KCI + KCIO + H,0
3Cl, + 6KOH —"C 5 5KCl +KCIO3+3H0
2Cl; + 2Ca(OH); j0ang > CaCl, + Ca(OCl), + 2H,0 Cl, + Ca(OH); puyen pra = CaOCl, + H,0
5- Tdc dung véi dung dich mudi cia halogen dimg sau:
Cl, + 2NaBr —» 2NaCl + Br,  Cl, + 2Nal — 2NaCl + I,

6- Tac dung VOi hO’p Chdt.' 2FeC|2 + C|2 —> 2FeC|3 6FeSO4 + 3C|2 —> 2Fe2(804)3 + 2F6C|3
SOZ + Clz + 2H20 - HzSO4+ 2HCI HZS + 4C|2 + 4H20 —> HzSO4+ 8HCI
c. Piéu ché Nguyén tac: Oxi hoa 2CI" — CI,T bing céc chat oxi hoa manh, ching han nhu:

MnO, + 4HCl g« —“— MnCl, + Cl, + 2H,0

2KMnO, + 16HCI — 2KCI + 2MnCl, + 5Cl, + 8H,0

2NaCl + 2H,0 —2 5 9NaOH + Cl, T + H, T

11- Axit HCI

1- Tac dung vadi kim loai (dung truoc H): 2Al + 6HCI - 2AICI; +3H, T Fe + 2HCI — FeCl, + H, T
2- Tac dung vé6i bazo:  HCl + NaOH — NaCl + H,0 2HCI + Mg(OH), — MgCl, + H,0
3- Tac dung voi oxit bazo Al,O; + 6HCI — 2AICI; + 3H,0 CuO + 2HCI — CuCl, + H,O
4- Téc dung véi mudi (tao két tia hodc chdt bay hoi) CaCO; + 2HCI — CaCl, + CO, T + H,0

FeS + 2HCl —> FeCl, + H,S T Na,S0; + 2HCI — 2NaCl + SO, T + H,0

AgNO; + HCl — AgCI { + HNO;
5 Diduché  Hy+Cl, —%> 2HCI  NaClumué + HoSOsge ——> NaHSO, + HCIT

(hodc 2NaCl gy ¢ + H:S0s e ———> 2Na,SO, + HCIT)
I1l. Nwée Giaven Cl, + 2KOH — KCI + KCIO + H,0 Cl, + 2NaOH — NaCl + NaCIlO + H,0

(Dung dich KCI + KCIO + H,0 hodc NaCl + NaClO+ H,0 duwoc goi la nudc Giaven)
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IV. Cloruavél -DBiéuché:  Cl, + Ca(OH); savei — CaOCl, + 2H,0
(Hop chdt CaOCl, dwoc goi la clorua voi)

B. Bai tap c¢ 1oi giai:

dé bai
1. Gay n6 hdn hgp gom ba khi trong binh kin. M6t khi duoc didu ché bing cach cho axit clohidric c¢6 du tac dung voi
21,45g Zn. Khi thu hai thu dugc khi phan huy 25,5¢g natri nitrat, phuong trinh phan tng:

2NaNO; —“— 2NaNO, + O,
Khi thir ba thu dugc do axit clohidric dac, c6 du tac dung véi 2,61g mangan dioxit.
Tinh ndng d6 phan trim (%) clia chat trong dung dich thu dugc sau khi gy ra no.
2. Khi cho 20m? khong khi c¢6 chira khi clo di qua mét dng dung mubi KBr, khéi luong ciia mudi d6 giam bot 178
mg. Xac dinh ham luong cua khi clo (mg/m®) trong khong khi.
3. Hon hop A gdm hai kim loai Mg va Zn. Dung dich B 1a dung dich HCI ndng d a mol/lit.
Thi nghiém 1: Cho 8,9 hdn hop A vio 2 lit dung dich B, két thuc phan tmg thu dugc 4,48lit H, (dktc).
Thi nghiém 2: Cho 8,9g hdn hop A vao 3 lit dung dich B, két thuc phan mg ciing thu duoc 4,48lit H, (dktc).
Tinh a va phﬁn tram khdi luong mdi kim loai trong A? Cho: Mg=24,Zn=65H=1, Cl=355.
4. Hon hop A gém KCIO3, Ca(ClOs),, Ca(ClO),, CaCl, va KCI niang 83,68 gam. Nhiét phan hoan toan A ta thu dugc
chat rin B gom CaCl,, KC1 va mot thé tich O, vira du oxi hoa SO, thanh SO; dé diéu ché 191,1 gam dung dich H,SO,
80%. Cho chat ran B tac dung v6i 360 ml dung dich K,CO3 0,5M (vira dii) thu dugc két tiia C va dung dich D. Luong
KClI trong dung dich D nhiéu gép 22/3 lan lugng KCI c6 trong A.
- Tinh khéi lugng két tia A. - Tinh % khdi luong cta KCIO; trong A.
5. Hoa tan 1,74g MnO2 trong 200ml axit clohidric 2M. Tinh nong d6 (mol/I) cia HCI va MnCl2 trong dung dich sau
khi phan tmg két thic. Gia thiét khi clo thoat hoan toan khoi dung dich va thé tich ctia dung dich khong bién doi.

6. Khi dun nong mubi kali clorat, khong co xtc tac, thi mudi ndy bi phan huy dong thoi theo hai phuong trinh hoa hoc
sau: 2 KClO; »2KCI+30; €)] 4 KCIO; —» 3 KCIO, + KCI (b)
Hay tinh:
Phan trim khoi lugng KCIO; bi phan huy theo (a)? ~ Phan tram khdi lugng KCIOs bi phan huy theo (b)?
Biét rang khi phan huy hoan toan 73,5g kali clorat thi thu duoc 33,5g kali clorua.

0
KCIO; ——> A+B
A+ MnO,+H, SO, —>C+D+E+F

A—SE G+ C

0
{
7. Hoan thanh so dd bién ho4 sau : G+H20_}L+MVHC+L ; KCIO3+A+F

8. Cho axit clohidric, thu duoc khi ché hoa 200g mudi an cong nghiép (con chira mét wong ding ké tap chdt), tac
dung v6i d MnO2 dé c6 mot lugng khi clo dii phan tmg véi 22,4g sit kim loai.

Xac dinh ham luong % cua NaCl trong mudi 4n céng nghiép.

9. Can bao nhiéu gam KMnQO, va bao nhiéu ml dung dich axit clohidric 1M dé c6 du khi clo tac dung voi sét tao nén
16,259 FeCl; ?

10. Nung mA gam hdn hgp A gdbm KMnO, va KCIO; ta thu dugc chat ran A1 va khi O,. Biét KCIO; bi phan huy hoan
toan theo phan ung : 2KCIO; = 2KCI + 30, (1)

con KMnOy bi phan huy mét ph?m theo phan ng : 2KMnO,; —» K,;MnO,4 + MnO, + O, (2)
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Trong A1 ¢6 0,894 gam KCI chiém 8,132% khdi luong. Tron lwong O, thu duge & trén voi khong khi theo ti 16 thé
tich Vo, : Vik= 1:3 trong mét binh kin ta dugc hdn hop khi A,.
Cho vao binh 0,528 gam cacbon roi ddt chay hét cacbon thu duoc hdn hop khi A3 gom ba khi, trong d6 CO, chiém
22,92% thé tich. a. Tinh khdi lwong mA. b. Tinh % khéi luong cta cac chit trong hdn hop A.

Cho biét: Khong khi chira 80% N, va 20% O, vé thé tich.
11. Pién phan nong chay a gam mubi A tao boi kim loai M va halogen X ta thu dugc 0,96g kim loai M ¢ catdt va
0,896 lit khi (d@ktc) & an6t. Mt khac hoa tan a gam mudi A vao nudc, sau d6 cho tac dung véi AgNO3 du thi thu duge
11,48 gam két tua.

1. Hoi X 1a halogen nao ?

2. Tron 0,96 gam kim loai M vé6i 2,242 gam kim loai M’ ¢6 cling hod tri duy nhat, roi d6t hét hdn hop bang oxi
thi thu dugc 4,162 gam hdn hop hai oxit. Bé hoa tan hoan toan hdn hop oxit nay can 500ml dung dich H,SO, nong d6
C (mol/l).

a. Tinh % sb mol ciia cac oxit trong hdn hop cuia ching.

b. Tinh ty 1¢ khdi lugng nguyén tir cia M va M’

c. Tinh C (nong dé dung dich H,S0O,). Cho: F=19; CI=355;Br=80;1=127; Ag=108; O = 16.

12. A, B 1a cac dung dich HCl c6 néng do khac nhau. Léy V lit dung dich A cho tac dung v6i AgNOj3 du thi tao thanh
35,875 gam két tua. Dé trung hoa V” lit dung dich B can dung 500 ml dung dich NaOH 0,3 M.

1. Tron V lit dung dich A véi V” lit dung dich B ta dugc 2 lit dung dich C (cho V + V’ = 2 lit). Tinh ndng do
mol/I cua dung dich C.

2. Lay 100 ml dung dich A va 100 ml dung dich B cho tic dung hét voi Fe thi lugng H, thoat ra tir hai dung dich
chénh 1éch nhau 0,448 lit (dktc). Tinh néng dd mol/I cua cac dung dich A, B.

Cho: Cl =35,5; Ag = 108.
13. Cho khi HI vao mét binh kin rdi dun néng dén nhiét do xac dinh dé xay ra phan tng sau: 2 HI (k) [T Hy (K) + I
(k) AH =-52 kJ.

1. Tinh nang luong lién két H - I, biét ring nang luong lién két H - H va | - I twong tmg bang 435,9 kJ/mol va
151 kd/mol.

2. Tinh phén trim s6 mol HI bi phan ly thanh H, va |, khi phan tng dat t6i trang thai can bang, biét rang tc do
phan tng thuan (vt) va nghich (vn) dugc tinh theo cong thirc: v, = k; [H1]? va v, = k, [H2][l.] va k, = 64 k..

3. Néu lugng HI cho vio ban dau 14 0,5 mol va dung tich binh phan tng 13 5 lit thi khi & trang thai can bang
ndng d6 mol/l clia cac chét trong phan tng 1a bao nhiéu?

4. Nhiét do, ap suét va chit xuc tac c6 anh hudng nhu thé nao dén su chuyén dich can b:lfmg cua phan ung trén ?

Dua vao nguyén ly Losatolie hay giai thich ?

14. Pun 8,601 gam hon hop A ctia natri clorua, kali clorua va amoni clorua dén khi lugng khong d6i. Chat ran con lai
nang 7,561 gam, dugc hoa tan trong nudc thanh mét lit dung dich. Nguoi ta th:fly 2 ml dung dich phan ting vira du voi
15,11 ml dung dich bac nitrat 0,2 M. Tinh % khéi lugng cua Na, K, N, H va Cl trong hén hop.
15. 1. Ngudi ta c6 thé diéu ché Cl, bang cach cho HCI dic, du tac dung voi m; gam MnO,, m, gam KMnO,, m; gam
KCIO3, m; gam K,Cr,05.

a. Viét phuong trinh phan tg xay ra.

b. Bé lugng Cl, thu duoc & cac truong hop déu bang nhau thi ty 18: my : m, : Mz : M, s& phai nhur thé nao 2.

c. Néum; = m, = mz = m, thi truong hop nao thu duoc nhiéu Cl, nhét, treong hop nao thu dugc Cl, it nhét
(khéng can tinh todn, sir dung két qua & cdu b).

2. Nén dung amoniac hay nudc voi trong dé loai khi doc Cl, trong phong thi nghiém, tai sao ?

Hudng dan giai
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1. Zn + 2 HCl — ZnCl, + H,T
659 1 mol
21,459 x =0,33mol
2 NaNO; —Y > 2 NaNO, + O,
2.85¢ 1mol
25,59 y =0,15mol
MnO, + 4 HCl — MnCl, + CL,T + 2 H,0
879 1mol
2,619 0,03mol

Phan ing x4y ra gitra cac khi theo phuong trinh phan tng :
2H2 + 02 — 2H20
0,3mol 0 0,15mol d 0,3mol
Ho + Clo — 2HCI
0,03mol o 0,03mol d 0,06mol
Nhu vy, cac khi tac dung voi nhau vira dd, phan Gng tao thanh 0,3mol nuéc hay 0,3 . 18 = 5.4 (g) nudc ; 0,06mol

hidro clorua, hay 0,06 . 36,5 = 2,19 (g) HCI. Khi HCI tan trong nudc tao thanh axit clohidric
2,19

Cyc) = .100% = 28,85%
54+2,19
2. Cl, + 2KBr — 2KCI + Br,
Sau khi d4 phan tng, mudi KBr giam khdi lugng 14 vi clo da thay thé brom. Mot mol Br2 c6 khdi lwong 16n hon mot
0178 _ 4 002 (mol)
mol Cl2 1a: 160g - 71g = 89g. S6 mol C12 da phan tmg Ia: 89
Luong khi clo ¢6 trong 20m> khong khi I3 : 71g ~ 0,002 = 0,0142g hay 14,2 mg
14,2mg _ 7.4mg / m?
Ham luong cua khi clo trong khong khi la : 20

3. Tir dit kién cta bai toan nhan thay lwong HCI d3 dung trong thi nghiém 1 1a vira da dé hoa tan hét hdn hop kim loai.

. 4,48 3 _
Nén s0 mol HCI c6 trong 2 1it dung dich B la: 2 =0, 4 (mol) = ndng d9 HCl trong dung dich B 1a: a= 0,2

22,4
(moll/l).
. A x A 5 5 L 1A X . 24x+65y =8,9
Goi s0 mol Mg, Zn trong 8,9 gam hon hop lan luot 1a x va y. Ta ¢é hé phuong trinh toan hoc: 0.2 0,2
X+y=0,
la tong s6 mol H, dd thodt ra)
0,1.24 5
Giai ra ta dugc x = 0,1 vay = 0,1. Vay %myg = .100% = 26, 97% va %m, = 100% - 26,97% = 73,03%.
8,9
4. Theo dinh luat bao toan khdi lugng, tong s6 mol KCl trong B=x +y =
_ 83,68 -0,78.32-0,18.111 0,52
74,5 (trong d6 32 va 111 la KLPT ciia 02 va ciia CaClp). Mit khac :
22
X+y+018.2="y
3 Giai hé phuong trinh, ta co: x = 0,4
. 04 .122,5.100
VEYy% KCIO; = = 58,55%
83,68
5. MnO, + 4HCI — MnCl, + Cl,T + 2H,0
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1 mol 4 mol 1 mol

0,02mol 0,08 mol 0,03mol
174
, =002 (mol)
S$6 mol MnO, da dugc hoa tan trong axit clohidric la: 87
2 x 200

Se mol HClI cé trong dung dbch I :
gdung H 1000

= 0,4(mol)

Nhin vao phuong trinh phan tng, ta thay 1 mol MnO2 tac dung véi 4 mol HCI tao nén 1 mol MnCl2. Vay 0,02 mol

MnO2 da tac dung vai 0,08 mol HCI tao nén 0,02 mol MnCl2.

S6 mol HCI con lai trong dung dich Ia : 0,4 mol - 0,08mol = 0,32 mol
2 x1
0.82>1000 _ 4 6mof /1)

Nong d6 ciia HCI con lai trong dung dich 1a : 200
0,02 x1000

= 0,1 (mol/l)
Nbng d6 cia MnCl2 trong dung dich 14 : 200
6. Goi x 1a s6 mol KClOs, bi phan huy thanh O, y 12 s6 mol KC10;, bi phan huy thanh KCIO,
2KCIO; — 2KCI + 30,u @)
X X
4KCIO; — 3KCIO, + KCI (b)

y yl 4
73,5

|
+y=-—-=06 |
1225 r _>X=0,4

4 745

Theo baira:

04 .100% = 66,66%

0,6

0.2 .100% = 33,33%

Mubi bj phan hity theo b) : 0,6
7.  Céac phuong trinh hoa hoc: 2KCIO3; —» 2KCI + 30,
2KCI + MnO, + 2H,S0, — CI,T + K,SO, + MnSO, + 2H,0 2KCl —2 32 K +Cl,

Mubi bi phan hity theo a) :

2K + 2H,0 — 2KOH + H,T 3Cl, + 6 KOH —"— 5KCI + KCIO;+ 3H,0
8. Céc phan tmg can thiét dé bién hoa NaCl thanh FeCl3 14 : NaCl + H,SO, — NaHSO, + HCI (1)

4HCI + MnO, — MnCl, + CI,T + 2H,0 (2) 3Cl, + 2Fe — 2FeCl, (3)

24 =0,4 (mol)

S6 mol Fe can tac dung véi clo 1a: 56

Tir ba phuong trinh phan tmg (1), (2), (3) trén ta thdy 2 mol Fe phan tmg v6i 3 mol Cl, ; 1 mol Cl, dugc tao nén tir 4
mol HC1 va 1 mol HCI dugc tao nén tir 1 mol NaCl. Vay 0,4 mol Fe phan ung vai 0,6 mol C12 ; 0,6 mol CI2 dugc tao

nén tir 2,4 mol HCI va 2,4 mol HCI duoc tao nén tir 2,4 mol NaCl.
Khéi lvong NaCl ¢6 trong mudi dn cong nghiép 12 : 58,59 " 2,4 = 140,4¢
Ham lugng phén tram ctia NaCl trong mudi an cong nghiép 1a:
140,4 x100
200

=70,2%
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2KMnQ, + 16HCI — 2MnCl, + 2KCI + 5CI, + 8H,0 (1) 3Cl, + 2 Fe — 2FeCl,
S6 mol FeCl3 duoc tao nén 1a:
16,25
7 =0,1(mol)
162,5

(2)

Nhin vio phuong trinh phan tmg (2) ta thay 3 mol Cl, tao nén 2 mol FeCls. Vay s6 mol Cl, di phan tmg véi Fe la:
3x0,1

2

Nhin vio phuong trinh phan tmg (1) ta thay 2 mol KMnO, tic dung v6i 16 mol HCI tao nén 5 mol Cl,. Vay s mol

KMnO, can dung 14 :

2x0,15

*=22_006 (mol)
16 x 0,15
2222522 _ .48 (mol)
Va s6 mol HCI dé phan tmng la: 5

Khéi lvong KMnO, can dung 13: 158g * 0,06 = 9,48g Thé tich dung dich HCI 1 M céan dung Ia:
0,48.1

" =0, 48 (lit) hay 480 ml.
1

10.a. 2KCIO; - 2KCI +30, (1) 2KMnO, - K,;MnO, + MnO; + O,

2)

. . 3n

Goi n 1a tong s6 mol O, thoat ra tir (1) va (2). Sau khi tron n mol O, v&i 3n mol khong khi (trong do6 ¢ . =0,6n

Ao LR J N v A 0,528
mol O, va — .3n =2, 4n mol N,) ta thay tong so mol O, bang (1 + 0,6) n=1,6n. Vi s60 mol cacbon=_""_"_=0, 044 ,
5 12
va vi theo diéu kién bai toan, sau khi ddt chay thu duoc hon hop 3 khi, nén ta c6 2 truong hop
Trueong hop 1: Néu oxi du, tirc 1,6n > 0,044, thi cacbon chi chay theo phan Gng
C+0,— CO, ©)

I6¢ npy teng sé mol khi sau phY n gng bng 0,044 . 100

=0,192
22,92

Céc khi gom:

oxi du + nito + CO, = (1,6 n - 0,044) + 2,4n + 0,044 = 0,192
Khéi lugng mA = khdi luong chét rin con lai + khéi lugng oxi thoat ra.
~0,894.100

m +32.0,048 =12,53(q)
A 8132

Truong hop 2: Néu oxi thiéu, tirc 1,6 < 0,044, thi cacbon chay theo 2 cach:
C + 0, CO, 3)

2C + 0, - 2CO (4)

Céc khi trong hdn hop c¢6 N, (2,4n), CO, (n') va CO (0,044 - n'). Nhu véy téng s6 mol khi = 2,4n + 0,044. Theo céc
phan tng (3,4) thi s6 mol O, bang:
(0,044 —n")
i6n=n+_
2
22,92

—n'=3,2n-0,044 = 22,92 (2,4n + 0,044)
100

Giaira con= 10,0204
0,894 .100

8,132

VEym'a = +0,0204 . 32 = 11,647(g)
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b. Tinh % khdi lugng cac chit trong A.
Theo phY n eng (1) : nkcio,= 122,5. 0,012 = 1,47(g)

1,47.100

%KCIO; = =11,7%

Péi véi truomg hop a) : > %KMnO,4 =100 - 11,7 = 88,3%

%KCIO = 1.47.100 _ 12,6%
11,647
§&i vii treéng hip b) %KMnO, = 100 — 12,6 = 87,4%
11. 1.Phe=ng trxnh phin gng:
2MX, —®€ 5 2M+nX,T (1) (n 1a hod tri ciia kim logi M)
MX, + n AgNO; — n AgX{ + M(NO3), (2)
Sé mol X, = &96 =0, 04 , do d6 s6 mol X = 0,08.
22,4
11, 48
Theo (2) -0, 08.SuyraX=355. Vay X la clo.
108 +X

2. Dé don gian, ki hiéu cong thirc phan tir ctia cac oxit 1a M,0, va M’,0;:
oM+ "0, M0, @  2M+ 1 0,- M50, @)
2 2
Vi clo hoa tri I, con oxihod tri I, do d6 0,96 gam kim loai M hoa hop vai 0,08 mol Cl hoac 0,04 mol O, tic 14 0,04 .
16 = 0,64 (g) oxi.
Vay khoi luwgng oxi trong M’,0,= 4,162-0,96 — 2,242 — 0,64= 0,32(g), tic 1a 0,02 mol O.
Goi x, y 1a s6 mol ciia M,0, va M’,0, ta co:

nx =0, 04 , , ,
—>x=2y,tic M O chiém 66,7% va M’ O chiém 33,3%.

} 2 n 2n
ny =0, 02]

, [2x.M =0,96 M
3. Theo khoi lugng céac kim loai c6: Vavix =2ynén: —= 4,66 .

(2y.M "'=2, 242 M

4. Céc phan ung:
M,0O, + n H,SO, —» M2(804)n +n H,O (5)
M’,0, + n H,SO, —» M’2(804)n +n H,0 (6)

Thiy oxi ho4 tri IT va gbc SO, ciing c6 hoa tri IL.
Do d6 s6 mol SO/ = s6 mol O = s6 mol HSO 7 0,04 + 0,02 = 0,06.
Vay néng d6 H2SO4 = 0,06 : 0,5 = 0,12 (mol/1).

12. 1. Goin, P vam, Q 1a hoa tri va KLNT cuia kim loai X va Y. Cac phuong trinh hoa hoc:

2X +n Cu(NO3), — 2X(NO3), + n Cud (1)

2Y + m Pb(NO;), — 2Y(NO3),, + m Pb{ 2

2X +2n HCl — XCl, + n H,T (3)

Y,Om + 2m HCI — 2YCl, + m H,0 (4)
Goi a 1a khdi lwong ban dau ctia mdi thanh kim loai va x 12 s6 mol ctia mdi kim loai d tham gia phan tmg (1) va (2).
Dbi v6i thanh kim loai X, co: (P - n_.64 )X = ]i (5)

2 100
152.a

Péi véi thanh kim logi Y, ¢6: (207 -Q).x = > ©)
2 100
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Tur (5) va (6) c6: 152.(2P — 64n) = 207m— 2Q @)
Theo phan tng (3), c6 ty 1€: = n = 2P = 65n (8)

3,9 1344

P 22,4
Theo phén tmg (4), c6tyle: L _2m _2m _ 2m
4,25 Npci 2nHz 2.0, 06
2Q + 16m

Suy ra 2Q = 55m. €)]

Tt cac phuong trinh (7), (8), (9) ta c6 n=m, nghia la X va Y cung hoa tri.

2. Vin=m va vi sd mol 2 kimloai X, Y tham gia phan tmg nhu nhau, nén s6 mol Cu(NOs), va Pb(NO3), giam
nhitng lwgng nhu nhau.
13. 1. Phantmg: 2 HI (k) [ H; (k) +1; (k) AH =-52kJ
Ning luong dé pha v lién két chat tham gia phan tng 1a 2E 1y - Nang luong toa ra khi tao thanh lién két trong H, va
trong I, la: 435,9 + 151 = 586,9 (kJ).
Phdn g trén tod nhi¢t, nghia la: 586,9 — 2E , y=52,suy raE ;) = 267,45 (kJ/mol).

2. Phantng: 2 HI ()| H, (K) + 1, (K)

Bandau:  amol/l 0 0
KhiCB: (a—2x) X X
Nén: v; = ki (a - 2x)* va v, = k, X°. Khi & trang thai cin bang, ¢6 v = v, :

k@-202=kd—> X _k_1

@-2x7 k64
X 1 a
Vi vay: = =>X=_ —2x=20%.a
@a-2x) 8 10

Vay 6 trang thai can bang 20% HI bi phan hiy.
, 0,5
3.Céa=_""=0,2(mol /1) - x=0,01 (mol/l)
5
& trang thai can bang, co: [HI] =0,1-0,02 = 0,08 (mol/l)
[H2] = [I2] = 0,01 (mol/).

4. La phan (mg toa nhiét, nén khi ting nhiét do, can bang s& chuyén dich sang phia thu nhiét (sang phia tao ra

HI), va nguoc lai.

- 4p suat khong anh huong dén sy chuyén dich can bang vi & phan tng nay sé mol cac phan tir khi khong thay

doi.

- Chat xtic tac anh hudng nhu nhau dén tdc d6 phan tng thuan va nghich ma khong lam chuyén dich can
béng,
14. Phuong trinh phan tmg; NH,Cl —Y 5 NH,T + HCI Ag® +ClI'— AgCl,

Luong amoni clorua la: 8,601 — 7,561 = 1,04 (g)
bat luong NaCl 1a x, thi lugng KCI 1a 7,561 — x.

C6 s6 mol clorua trong 1 lit dung dich 1a: (ﬂ =0,1208 ~ 0,121 (mol)
25
C6 phuong trinh:l = 7,561 —x =0,121
58,5 74,5

Giai ra c6: x = 5,32 (g) = Myaci Luong KC1=17,561 —5,32 = 2,24 (g)

10
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Tir cac luong mudi di biét, dua vao ham luong cia ting nguyén tb theo cic cong thirc phan tir s& tinh dwoc khdi luong
clia timg nguyén t6 trong hdn hop.
15.1. a. Cac phan ung:

MnO, + 4 HCl — MnCl, + Cl,T + 2 H,0 (1)
2 KMnO, + 16 HCl — 2 KCI + 2 MnCl, + 5 CI,T + 8 H,0 2)
KCIO; + 6 HCl — KCI + 3 CI,T + 3 H,0 (3)
K,Cr,0; + 14 HCl — 2 KCI + 2 CrCl; + 3 CI,T + 7 H,0 (4)

b. Tinh khdi lwong phan tu:
Myno, =M1 =87; M MKMn04 =M, =158

M Myco, =Ms=1225; MMy o =Ma=294

Gia sir trong cac truong hop déu c6 1 mol Cl, thoét ra, ta co ty 1é:

2 1 1
m:m:.mg:m=M;: _My: Ms: M,
5 3 3
2 1 1
=87:_.158: _1225: .294=87:63,2:40,83:97,67.
5 3 3

¢. Néu m; = m, = mg = m, thi trudng hop KCIO; cho nhiéu Cl, nhit va K,Cr,0; cho it Cl, nhat.

2. Mic du Cl; tac dung dugc véi dung dich Ca(OH), theo phan ung:

2 Cl, + 2 Ca(OH), — CaCl, + Ca(ClO), + 2 H,0

Nhung phan tng xdy ra giita chit khi va chat 10ng s& khong thé triét dé bang phan (mg giita hai chit khi véi nhau. Hon
nita, khi amoniac phan tmg véi khi clo sinh ra san pham khong doc: N, va NH,CI.
Phan tng do la: 3 Cl, + 2 NH; — N, + 6 HCI va HCI + NH; — NH,CI
C. Bai tap tu giai:
16. a. Hoa tan hét 12 gam hon hop A gom Fe va kim loai R (héa tri 2 khéng doi) vao 200ml dung dich HCI 3,5M thu
dugc 6,72 lit khi (¢ dktc) va dung dich B.

Mit khac néu cho 3,6 gam kim loai R tan hét vao 400 ml dung dich H,SO, 1M thi H,SO, con du.

Xac dinh : Kim loai R va thanh phan phéan trim theo khdi luong ctia Fe, R trong hdn hop A.

b. Cho toan bd dung dich B ¢ trén tac dung véi 300ml dung dich NaOH 4M thi thu duoc két tna C va dung dich
D. Nung két tiia C ngoai khong khi dén khéi luong khong ddi duoc chit rén E.

Tinh : Khéi luong chit rin E, ndng d6 mol/l cta cac chit trong dung dich D.

Biét : Cac phan (g xdy ra hoan toan, thé tich dung dich thu dugc sau phan g bang tong thé tich hai dung
dich ban dau, thé tich chét rin khong dang ké.Cho: Be =9 ; Ca=40 ; Fe = 56 ; Mg = 24 ; Na =23,

Pap s6: a. R 1a Mg ; %me, = 70% ; %myq = 30%

b. Chit rén E gém Fe,03 va MgO c6 khdi luong la mg = 18 gam ;
Cu(NaCl)=14M;Cy(NaOH)=1M

17. Mot hdn hop A gdm ba mudi BaCl,, KCI, MgCl,. Cho 54,7 gam hdn hop A tac dung v6i 600ml dung dich AgNO5;
2M sau khi phan tng két thuc thu duoc dung dich D va két tia B. Loc lay két tia B, cho 22,4 gam bt sat vao dung
dich D, sau khi phan ung két thtic thu duoc chét rdn F va dung dich E. Cho F vao dung dich HCI du thu duoc 4,48 lit
khi H,. Cho NaOH du vao dung dich E thu dugc két tia, nung két tiia trong khong khi ¢ nhiét do cao thu dwgc 24 gam
chit rin.a. Tinh thanh phan % khdi luong cac chét trong hdn hop A ?

b. Viét phuong trinh phan tmg, tinh lugng két tua B, chit ran F. ( Fe + AgNO; tao ra Fe(NO3),)

Pdp s6: a. Sau khi cho sit vao dung dich D thu dugc chét rén F, nén dung dich D con du Ag+.

11
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%Mgaciz = 38,03% ; %Mkc) = 27,24% ; YoMpger = 34,73%
b. mg = 14,8 gam ; mg = 54,4 gam
18. Cho 1,52 gam hén hop gﬁm sat va mot kim loai A thudc nhom ITA hoa tan hoan toan trong dung dich HCI du théy
tao ra 0,672 lit khi (do ¢ dktc). Mét khac 0,95 gam kim loai A ndi trén khong khir hét 2 gam CuO ¢ nhiét d cao.
a. Hay xac dinh kim loai A.
b. Tinh thanh phan phan traim khéi lugng mdi kim loai trong hon hop.
ChoMg=24;Ca=40;Zn=65; Sr=88; Ba=137.
Pdp sé: a. Alacanxi b. %mg = 73,68% ; %mc, = 26,32%

19. Pé khtr hoan toan 8 gam oxit cia mot kim loai can dung hét 3,36 lit hidro. Hoa tan hét lugng kim loai thu dugc
vao dung dich axit clohidric thdy thoat ra 2,24 lit khi hidro (cdc khi déu do ¢ dktc).

Hay xac dinh cong thirc phan tir ciia oxit kim loai noéi trén.
Dap s6: Goi cong thic cua oxit can tim 1a M, Oy, kim loai c6 hoa tri k khi tac dung véi axit HCI. Dya vao céac
dir

kién cta bai toan tim duoc khdi lugng mol nguyén tir cia M bang 56 — M 1a Fe — cong thirc cua oxit 1a Fe,03
20. Cho 45 gam CaCOs; tac dung vdi dung dich HCI du. Toan b lugng khi sinh ra dugc hép thu trong mot cbe co
chtra 500ml dung dich NaOH 1,5M tao thanh dung dich X.

a. Tinh khdi luong timg mudi c6 trong dung dich X ?

b. Tinh thé tich dung dich H,SO4 1M can thiét dé tac dung véi cac chat c6 trong dung dich X tao ra cac mudi
trung hoa.

Pdp so: a. Trong dung dich X ¢6 31,8 gam Na,CO; va 12,6 gam NaHCOs.

b. Thé tich dung dich axit can ding 1 375 ml.

21. Hoa tan hoan toan 4,82 gam hon hop ba mudi NaF, NaCl, NaBr trong nudc duge dung dich A. Suc khi clo du vao

dung dich A rdi ¢6 can dung dich sau phan tng thu dugc 3,93 gam mudi khan. Ldy mot nira luong mudi khan nay hoa
tan vao nudce roi cho phan ung véi dung dich AgNO; du thi thu dugc 4,305 gam két tiia. Viét cac phuong trinh phan
ung xay ra va tinh thanh phan phan tram khoi lugng moi muodi trong hon hop ban dau.
Ddp s6: YoMyar = 8,71% ; Y%oMyact = 48,55% ; Y%oMyag: = 42,74%
22. Cho 31,84 gam hdn hop NaX, NaY (X, Y 1a hai halogen ¢ hai chu ki lién tiép) vao dung dich AgNOj; du, thu
duoc 57,34 gam ket tda. Tim cong thirc ciia NaX, NaY va tinh khoi lugng cia moi muoi.
Pdp s6: Hai mudi 1a NaBr va Nal ; %mysg, = 90,58% ; %Mya = 9,42%
23. Hoa tan 3,28 gam hdn hop X gdm Al va Fe trong 500 ml dung dich HCI 1M dugc dung dich Y. Thém 200 gam
dung dich NaOH 12% vao dung dich Y, phan ng xong dem thu ldy két tua, lam kho rdi dem nung ngoai khong khi
deén khoi luvong khong doi thi dugce 1,6 gam chat ran (cdc phan wng déu xay ra hoan toan). Hay tinh thanh phan phan
tram theo khoi lwgng moi kim loai ¢6 trong 3,28 gam hon hop X.Dap so: %oma; = 65,85% ; %ome, =34,15%
24. A va B 14 hai kim loai thuoc nhém I1A. Hoa tan hoan toan 15,05 gam hdn hop X gdm 2 mudi clorua ciia A va B vao nudc
thu dugc 100gam dung dich Y. Bé két tiia hét ion CI o trong 40 gam dung dich Y phai ding vira di 77,22 gam dung dich
AgNO;, thu duge 17,22 gam két tiia va dungdich Z.
a. Cd can dung dich Z thi thu dugc bao nhiéu gam mubi khan?
b. Xac dinh tén hai kim loai A va B. Biét ty s6 khdi luong nguyén tir ciia A va B 12 5/3 va trong hdn hop X s6 mol
mudi clorua ciia B gap d6i so mol mudi clorua cta A.
¢. Tinh ndng d6 % cac mudi trong dung dich Y va dung dichZ.
Pdpsé:  a. mz=92gam b. Ala Canxi ; B 1a Magie.
12
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c. Trong dung dich Y: C% (CaCl,) = 5,55% ; C% (MgCl,) = 9,5%
Trong dung dich Z: C% (Ca(NOs3),) = 3,28% ; C% (Mg(NOs),) = 5,92%
25. Néu cho 18 gam hdn hop A gom Mg, Al va Al,O; tac dung v6i dung dich NaOH du thi sinh ra 3,36 lit khi H, (&
dktc). Néu ciing cho cung lugng hon hop nhu trén tac dung voi dung dich HCI du thi sinh ra 13,44 it khi H; (& dktc).

a. Viét cac phuong trinh phéan mg xay ra.

b. Tinh thanh phan phan trim khéi lugng ctia timg chat trong hdn hop ban dau. Mg =24 ; Al=27 ; O =16.

Pdp so. a. Lieu y: Mg khong phan tng voi dd NaOH

b. %ma; = 15% ; %myg = 60% ; %Mar03 = 25%
26. Cho 500ml dung dich A (gém BaCl, va MgCl, trong nuéc) phan tmg v6i 120ml dung dich Na,SO, 0,5M (du), thi
thu duoc 11,65 gam két ta. Pem phan dung dich ¢6 can thi thu dugc 16,77 gam hon hgp mudi khan. Xac dinh nong
dd mol/lit cia cac chat trong dung dich A.
Bdp s6: Cyu(BaCly) = 0,1M va Cy (MgCl,) = 0,2M
27. Hoa tan hoan toan 4,24 gam Na,COs vao nude thu duge dung dich A. Cho tir tir timg giot dén hét 20 gam dung dich HCI
nong d6 9,125% vao A va khuiy manh. Tiép theo cho thém vao d6 dung dich chira 0,02 mol Ca(OH),.

1. Hay cho biét nhiing chat gi duoc hinh thanh va lugng cac chat do.

2. Néu cho tir tir timg giot dung dich A vao 20,00 gam dung dich HCI ndng d6 9,125% va khudy manh, sau d6 cho
thém dung dich chira 0,02 mol Ca(OH), vao dung dich trén. Hay giai thich hién tuong xay ra va tinh khéi luong cac chat tao
thanh sau phan ing. Gia thiét cac phan img xay ra hoantoan. ChoCa=40;0=16;H=1;ClI=355; Na=23;C=12.

Pdpsé: 1. Thiéu H* nén ban dau tao ra HCO ; 0,02mol CaCO ¢3 trong dung dich cé: 0,01mol NaOH, 0,01mol

NaCl va 0,01mol Na,COs.

2. Du H* nén khi CO, thoat ra ngay tir dau; 0,015mol CaCOs!, trong dung dich c6: 0,03mol NaOH,
0,05mol NaCl va 0,005mol Ca(OH),.

28. 4,875 gam kém tac dung vira du véi 75 gam dung dich HCI thu duoc dung dich A va khi H,. Tinh ndng do phan
tram cua dung dich HCI va dung dich A. Dap s6: C% (dd HCl) = 7,3% ; C% (dd A) ~ 12,82%

29. Cho 33,55g hdn hop ACIO, va ACIO, vao binh kin co thé tich 5,6 lit. Nung binh dé cho phan tmg xay ra hoan
toan thu dugc chat ran B (chi ¢é mudi ACI) va mot khi duy nhat, sau khi dua vé 0°C thi P = 3 atm.
Hoa tan hét B vao nudc duge dung dich C. Cho dung dich C tac dung véi dung dich AgNO; du tao dugc 43,05¢g Kkét
taa.
Xéc dinh kim loai A . Pdp s6: Kim loai A 1a Na
30. Hon hop A gdm Nal, NaCl dat vao 6ng st roi dot nong. Cho mot ludng hoi brom di qua dng mét thoi gian dugce
hdn hop mudi B, trong dé khdi lugng mudi clorua nang gip 3,9 1an khdi lwong mudi iodua. Cho tiép mot ludng khi
clo du qua dng dén phan mg hoan toan duoc chit rin C. Néu thay Cl, bang F, du dugc chét ran D, khdi lwong D
giam 2 1an so vé6i khdi lugng C giam (doi chiéu véi hon hop B). Viét cac phuong trinh phan tng va tinh phan trim
khéi lwong hdn hop A. Pdp s6: %omya = 67,57% ; Y%oMyac = 32,43%
31. Mot hon hop X gém ba mubi halogenua cua natri, trong d6 da xac dinh dugc hai mudi 1a NaBr, Nal. Hoa tan hoan
toan 6,23g trong nudc duge dung dich A. Suc khi clo du vao dung dich A rdi ¢6 can hoan toan dung dich sau phan
tmg dugc 3,0525g mudi khan B. Liy mét nira lwong mudi nay hoa tan vao nudc rdi cho phan tmg v6i dung dich
AgNO; du thi thu dugc 3,22875¢g két ta. Tim cong thuc cua mudi con lai va tinh % theo khéi luwong mdi mudi trong
X.
Pdp s6: Tong s6 mol CI' ¢6 trong B = 2. 0,0225 = 0,045 — khéi lugng mudi NaCl c6 trong B 14 2,6325 gam
—» trong B ¢6 0,42 gam NaF (dady ciing la lwong cé trong X). Két hop véi cac dit kién khac cta bai
toan — %Myar = 6,74% ; %Myaer = 33,07% ; Yompa = 60,19%.
13
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32. Hon hop A gdm : Al, Mg, Fe . Néu cho 18,2 gam A tic dung hét véi dung dich NaOH dur thi thu dugc 6,721 H, (
dktc). Néu cho 18,2 gam A tac dung hét voi 4.6 | dung dich HCI thi thu dugc dung dich B va 15,68 lit H, (dktc).
Phan tng xay ra hoan toan. 1. Tinh khdi lugng mdi kim loai trong hdn hop A.

2. Chia dung dich B thanh hai phan bang nhau.

a. Phan 1 cho tac dung voi dung dich AgNO; du thu duge 115,5175 gam két tia. Tinh ndng d6 mol/ 1 cia dung
dich HCI.

b. Phan 2 cho tic dung voi dung dich NaOH dur, loc 1ay két tua sy kho va nung trong khong khi dén khoi
luong khong d6i thu dugce chat ran D, hoa tan D trong 1 lit dung dich HCI trén thi con lai bao nhiéu gam D khongtan?

BPadp s6: 1. mu =5,7 gam; myy = 7,2 gam; mg, = 5,6 gam.

2.a.Cy (HCI) =0,35M b. mp con lai = 13 gam.

33. Hoa tan hoan toan 6,3425 gam hon hop mudi NaCl, KCI vao nude rdi thém vao d6 100ml dung dich AgNO; 1,2
M.

Sau phan tng loc tach két tia A va dung dich B. Cho 2 gam Mg vao dung dich B, sau phan tmg két thuc, loc
tach riéng két tia C va dung dich D. Cho két tua C vao dung dich HCI lodng du . Sau phéan tng thay khéi luong ctia C
bi giam. Thém NaOH du vao dung dich D, loc liy két tia , nung dén khéi luong khong doi duoc 0,3 gam chét ran
E. a. Viét cac phuong trinh phan (g xay ra. b. Tinh khdi lugng cac két tia A |, C.
¢. Tinh % khdi lwong cac mubi trong hdn hop ban dau. Mg =24;Na=23;K=39;Cl=355; Ag = 108.
Pdp s6:b. Trong dung dich B ¢c6 Ag”. Trong két tia C c6 Mg — luong Ag" ctia dung dich B d4 phan ting hét. Chat
ran E 1a MgO — Nug da phan tmg véi dung dich B 1a 0,0075 mol = nag: trong dung dich B 1a 2. 0,0075 =
0,015 mol —> Nag. di phan tmg véi hdn hgp mudi 14 0,1 . 1,2 — 0,015 = 0,105 (mol) — két tia A 1a AgCl
c6 khdi lugng 0,105.143,5 = 15,0675(gam). Két tia C gom Ag va Mg du véi khéi lugng = 0,015.108 + (2
—0,0075. 24) = 3,44(gam).
c. % mNaCl = 85,32% ; %mKCI = 14,68%
34. Tha mot vién bi st nang 5,6 gam vao 200ml dung dich HCI chua biét néng d6. Sau khi dwong kinh vién bi chi con

lai l thi thiy khi ngirng thoét ra. a. Tinh nong d6 mol/I cua dung dich axit.
2

b. Can thém tiép bao nhiéu ml dung dich axit néi trén dé cho duong kinh cua vién bi con lai E

4
Cho rang vién bi bi an mon vé moi hudng 1a déu nhau. Pdp s6: a. Cy (HCI) = 0,875M. b. Vg pici can thém =
40ml.

35. 1. Tha mét vién bi bang sit kim loai nang 7 gam vao 250 ml dung dich HCI (dung dich B). Sau khi két thic phan
{mg, thiy con lai m gam sét khong tan.
a. Néu cho m gam sét trén vao dung dich H,SO, co khéi lugng 1a 122,5 gam n(‘Bng dd 20%, sau mét luc khi dung dich
H,SO, con ndng do 1a 15,2% thi 1ay miéng sit ra, lau kho can nang 1,4 gam. Tim ndng d6 mol/lit cia dung dich B ?
b. Néu dé m gam sit trén trong khong khi am thi sau mot lac can lai thdy khdi luong cua né tang thém 0,024 gam.

Tinh phin trim khdi lwong sét con lai khong bi oxi hoa thanh oxit ?

2. Tha mét vién bi bang sit ning 5,6 gam vao 164,3 ml dung dich HC1 1M. Hoi sau khi khi ngimg thoét ra, thi
ban kinh vién bi con lai bang bao nhiéu phan trim ban kinh vién bi luc dau.

Gia str vién bi bi mon déu ¢ moi phia.  Cho: Fe =56 ; O = 16.

Pdp s6: 1. a. Cy (HCI) = 0,32M

14
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b. Khéi lwong sit khong tan sau khi cho phan tng véi dung dich HCI 1a m = 4,76 gam. Khéi lwong

m tang thém 0,024 gam chinh la khdi luwgng oxi trong oxit st tir d3 duge tao thanh — me, d3 bi oxi hoa =

0,024 3 4,76 -0, 063
'~ ._.56=0,063 (gam) — %m_khongbioxihoa= ___ .100% =98, 68% .
16 4 4,76
. , ‘ N : 4
2. Gia sur khoi lugng riéng cua sat 1a d. Vién bi dang cau va dong déu ¢ moi diem —» V = E T

r .
Dua vao dit kién cua bai toan = —100% =56, 30% ( , /g han kinh vién bi ban ddu, r la ban kinh vién bi con
fo

lai).

36. Cho vao nudc du 3 gam oxit cia mot kim loai hoa tri 1, ta dugc dung dich kiém, chia dung dich nay thanh 2 phﬁn
bang nhau :
- Phén I cho tac dung véi 90 ml dung dich HC1 1M, sau phan tng dung dich 1am quy tim = xanh.
- Phan II cho tac dung véi V(ml) dung dich HCI 1M sau phan tng dung dich khong lam d6i mau gidy quy.
a. Tim cong thirc phan tir oxit d6 ? b. Tinh thé tichV?  Pdp s6: a. Li,O b. V = 100ml
37. 3,282 hdn hop 3 kim loai X, Y, Z co tisd nguyén tr X : Y : Z1a 4 : 3 : 2, ti s6 nguyén tir lwong 1a 3 : 5 :7. Hoa tan
hoan toan hén hop trong axit clohidric thi thu duge 2,0161it khi & dktc va dung dich (A).
a. Xac dinh 3 kim loai d6, biét rang khi chiing tic dung voi axit déu cho mudi kim loai hoa tri 2.
b. Cho dung dich xut du vao dd(A), dun noéng trong khong khi cho phan tmg xay ra hoan toan. Tinh luong két tia thu
duoc, biét réng chi 50% mudi cua kim loai Y két tia voi x(t.

Bap s6: a. X 1aMg; Y laCavaZlaFe

b. md = 0,04 mol Mg(OH), + 0,015mol Ca(OH), + 0,02mol Fe(OH); = 5,57 gam.

38. Hon hop A gom KClOj;, Ca(ClOs),, Ca(ClO),, CaCl,, KCI ning 83,68g. Nhiét phan hoan toan A ta thu dugc chat
rin B gdm CaCl,, KCI va mét thé tich oxi vira du oxi hoa SO, thanh SOz dé didu ché 191,1g dung dich H,SO, 80%.
Cho chit ran B tac dung véi 360ml dung dich K,CO3 0,5M (vira dit) thu dugc két tia C va dung dich D. Luong KCI
trong dung dich D nhiéu gip 22/3 lan lugng KCl c6 trong A.
a. Tinh lugng két tua C. b. Tinh % khdi lugng ciia KClO; trong A. C=12;0=16;Cl=355;K=39;Ca=
40

Pdp s6: 2. mC = 0,36 x 0,5 x 100 = 18 gam b. %m (KCIO; trong A) =58,56%
39. Trdn V, (lit) dung dich HCI (A) chtra 9,125g va V, (lit) dung dich HCI (B) chtra 5,475g dugc dung dich HCI (C)
0,2M. a. Tinh nong d6 Cy, ciia dung dich A va dung dich B ? Biét ring hiéu sb cta hai ndng d6 1a 0,4 mol/lit.
b. Lay 1/10 dung dich C cho tac dung véi AgNOs(dur) tinh lugng két taa thu dugc ?

Pdp s6: a. Cy (A) =0,5M ; Cy, (B) =0,1M b. Khéi lugng két tiia = 5,74 gam
40. Hoa tan 43,71g hon hop mudi cacbonat, hidrocacbonat va clorua ciia kim loai kiém véi mot thé tich dung dich HCI
10,52% (d = 1.05) 1y du, thu dugc dung dich A va 8,96 lit khi B (dktc). Chia A thanh hai phan bang nhau :
Phan 1 : Tac dung v6i dung dich AgNO3 (du) ¢ 68,88g két tua.
Phan 2 : Dung 125ml dung dich KOH 0,8M trung hoa vira du.
Sau phan tg, c6 can thu dugc 29,68g hdn hop mubi khan.
a. Xéc dinh cong thirc cac mudi trong hdn hop. b. Tinh thanh phan % hdn hop.
¢. Xéc dinh thé tich dung dich HC1 da dung. Ddp sé. a. Na,CO; ; NaHCOj; ; NaCl

b. %mNa,CO; = 72,7% ; %mNaHCO; = 19,2% ; %mNaCl = 8,1% C. Vianer = 297,4 ml
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Chuong II: Oxi — Luu huynh
A. Tom Tat Iy thuyét:
Nhom VIA gdm oxi (0), luu huynh (S), selen (Se) va telu (Te). Cau hinh electron 16p ngoai cung 13 ns’np*, thiéu hai
electron nita 14 bdo hoa. Oxi va luu huynh déu thé hién tinh oxi héa manh, tinh oxi hoa giam dan tir oxi dén telu.
Trong nhém VIA hai nguyén t6 oxi va luu huynh c6 nhiéu timg dung nhit trong céng nghiép va doi sbng con ngudi.
I- Oxi — ozon:
1- Tdc dung voi kim logi — oxit

2Mg + O, — 2MgO
3Fe + 203 inong kni —> Fe304
2Cu+ 0O, — 2Cu0

2- Tac dung voi phi kim — oxit
- Tac dung vai hidro:
2H, + O, —» 2H,0
- Tac dung véi cacbon:
C+0,—>CO,
2C+0, > 2CO
- Tac dung véi luu huynh:
S+0; > S0,
3- Tdc dung véi hop chdt:
2H,S + 30, —» 2S0, + 2H,0
2CO + 0, — 2CO,
4- Piéu ché oxi trong PTN:
Nhiét phan cac hop chit giau oxi va kém bén nhiét.
Thi du: 2KClOo; —"— 2KCI + 30,
5. Ozon: Tinh oxihod manh
- Tac dung véi dung dich KI:
O3 + 2KI + H,O — O, + 2KOH + I,

I, tao thanh lam xanh hd tinh bot, phan ing trén dung nhan biét Oj.

I1- Lwu huynh va hop chit:
1- Tac dung voi kim logi — mudi sunfua

Fe+S —% 5 Fes

zn+s —» zns
Déi vai riéng thiy ngan, phan tng c6 thé xay ra ngay ¢ nhiét do phong: Hg + S — HgS.
Vi viy, nguoi ta c6 thé dung bot luu huynh dé xir Iy thity ngan roi vai.

2- Tac dung voi phi kim:
- Tac dung vé6i hidro:  H;+ S EESEN H,S

- Téc dung véi oxi: ~ S+0, —2 3 S0,
Vi cac phi kim khac, phan tng xay ra kho khan hon.

II1. Hidrosunfua:
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1- Tinh axit yéu:

- Tac dung véi dung dich kiém:
H,S + 2NaOH — Na,S + 2H,0
H,S + NaOH — NaH$ + H,0

- Tac dung véi dung dich mudi (phan tmg nhan biét khi H,S)
H,S + Pb(NO3); — PbS { gen+ 2HNO,

H,S + Cu(NO3), — CUS ¥ gen + 2HNO;
2- Tinh khir manh

- Téc dung véi oxi: 2 H,S+3 0, —° 250, + 2 H,0

2 H3S + O3 oxi hoi chim ——> 2S +2 H,0
- Tac dung dung dich nudc Cl,:

H,S + 4Cl, + 4H,0 — H,S0, + 8HCI
3- Piéu ché

FeS + 2HCI — FeCl, + H,S T

ZnS + H,S04 10ang — ZNSO, + H,S T

IV- Luwu huynh dioxit (kA7 sunfuro)
1- Tinh oxit axit
- Tac dung véi nudec — axit sunfuro:
SO; + H,0 — H,S0;
- Tac dung véi dung dich bazo — Mubi + H,0:
SO, + 2NaOH — Na,S0; + H,0
SO, + NaOH — NaHSO;
- Néu nNﬂZ 2 : Tao mudi Na SO

2 3
n
S0,

. n .
-Néul< "MM<2:Tao2 mudi NaHSO + Na SO
3 2 3

Nso,

S0, + Ca(OH), — CaSO; | + H,0 (SO, lam véan duc nwdc véi trong)
- Tac dung véi oxit bazo tan — mubi sunfit

Nazo + SOZ —> NastQ,

Ca0O + SO, —» CaS0;
2- Tinh khir ' V205
- Tac dung véi oxi: 250, + O, == 2S0;

tO

- Tac dung véi dung dich nudce clo, brom:
SOZ + C|2 + 2H20 d H2$O4 + 2HCI
SO, + Br, + 2H,0 —» H,S0,4 + 2HBr (phadn trng lam mat mau dung dich brom)
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3- Tinh oxi hoa

2 0 +4 +6
- Téc dung v6i H,S: SO, + 2H,S — 3S 4 + 2H,0

4- Piéu ché:

- Pbt quing sunfua:
2FeS, + 110, — 2Fe,03 + 8S0,
2ZnS + 30, - 2Zn0 + 3S0,

- Cho mudi sunfit, hidrosunfit tic dung v&i dung dich axit manh:
Na,SO; + H,SO, — Na,S0, + SO, T + H,0

- D6t chay luu huynh: S+ 0, — 5 SO,
- Cho kim loai tac dung véi dung dich H,SO,4 dac, nong:

CuU + 2H;80, ge ——> CuSO, + SO, + 2H0

V. Lwu huynh trioxit:
1- Tinh oxit axit:
- Tdac dung voi nudc — axit sunfuric:
SO; + H,0 — H,SO,
- Téc dung véi dung dich bazo — Mudi + H,0:
SO;3 + 2NaOH — Na,SO, + H,0
SO; + NaOH — NaHSO,
- Téc dung vdi oxit bazo tan — mudi sunfat
Na,O + SO; — Na,SO,
BaO + SO; —» BaSO,

2- Diéu ché:
SO+0 Mzgg‘,to 250

2 2= 3

VI. Axit Sunfuric:
a- Dung dich H,SO, lodng (thé hi¢n tinh axit manh)

1- Tdc dung véi kim logi (dimg trieée H) — Mudi + Hy:
Fe + H,S0, — FeSO,+ H, T
2Al + 3H,50,—> Al,(SO,); + 3H, T
2- Tdc dung véi bazo (tan va khéng tan) — Muéi + H,0
H,SO, + 2NaOH — Na,SO, + 2H,0
H,SO, + Mg(OH), — MgSO, + 2H,0
3- Tac dung voi oxit bazo —> Muéi + H,0
Al,03 + 3H,SO4 — Aly(SOy)s + 3H,0
CuO + H,S0O, — CuSO, + H,0
4- Téc dung véi mudi (tao két tiia hodc chdt bay hoi)

MgCO; + H,SO, — MgSO, + CO, T + H,0
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Na,CO; + H,S0, — Na,S0O, + CO, T + H,0
FeS + H,SO; — FeSO, + H,S T
K,SO; + H,S0,4 —> K,S0, + SO, T + H,0

BaCl, + H,SO, — BaSO, | + 2HCI
b- Dung dich H,SO, ddc:

1- Tinh axit manh

- Tac dung véi hidroxit (tan va khong tan) — Mubi + H,0
H,SO; ¢ + NaOH — Na,SO, + H,0
H,SO4 ¢z + Mg(OH), —» MgSO, + H,0

- Tac dung véi oxit bazo — Mudi + H,0
Al,O3 + 3H,SO, g3 = Al(SO4); + 3H,0
CuO + H,S04 ¢3c = CuSO,4 + H,O

- Péy céc axit d& bay hoi ra khoi mubi
H2S04 gz + NaCl nn s — NaHSO4 + HCI T
H2SOs ¢z + CaF tinh e > CaS04 + 2HF T

H2SO4 gzc + NaNOs3 ginh e — NaHSO4 + HNO3 T

2- Tinh oxi ho& manh 2 0 +4 +6

- Tac dung véi nhiéu kim loai, ké ca mot s6 kim loai dang sau H nhu Cu, Ag:
2Fe + 6H,S0, dic 1—0) Fez(SO4)3 + 3S0,+ 6H0

CU + 2H,S04 e ———> CuSO4+ SO, + H,0

2Ag + 2H,50, 4. ——> Ag,S0,+ SO, + 2H,0
Mot s6 kim loai manh nhu Mg, Zn c6 thé kha H,SO, dac dén S hoac H,S:

37N + 4H,50, g ——> 3ZnS0,+ S + 4H,0

47Zn + 5H,S04 g5 SN 4ZnS0O,4+ H.S + 4H,0
Cac kim loai Al, Fe khong tan trong dung dich H,SO, déc ngudi!
- Tac dung véi phi kim:

C + 2H,S0O, 4;. > CO, + 2SO0, + 2H,0

S + 2H,S0, ¢ic ——> 350, + 2H,0
- Tac dung véi hop chit co tinh khir (¢ trang thai oxi hoa thap)
2FeO + 4H2804 dic = Fez(SO4)3 + SOZ + 4H20
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2FeCOg3 + 4H,S0, 4;. = Fey(SO,);3 + SO, + 2CO, + 4H,0
2Fe304 + 10H,S0, g3 — 3Fe,(SO,); + SO, + 10H,0
2FeS0O,4 + 2H,S0, g3 — Fex(SOy4); + SO, + 2H,0

c- Diéu ché H,S0,

So d6 diéu ché:
Quaéng prit sat FeS, hodc S — SO, — SO; — H,S0,.

d. Nhin biét: Gbe SO42' duoc nhan biét béng ion Ba2+, vi tao két taa tréng BaSO,khong tan trong cac axit HNO;,
HCI.

B. Bai tap co6 o1 giai:
dé bai
41. Tir 800 tan quang pirit sit (FeS,) chita 25% tap chit khong chay, ¢ thé san xudt dugc bao nhiéu m® dung dich

H,S04 93% (d = 1,83) ? Gia thiét ti 1& hao hut 1a 5%.

42. Oleum la gi ? C6 hién tuwong gi xay ra khi pha loing oleum ? Cong thirc ctia oleum 1a H,S0,.nSO;. Hay viét cong
thirc cua axit c6 trong oleum rng voi gia trin =1.

43. Lam thé nao dé nhan biét timg khi H,, H,S, CO,, CO trong hdn hop ciia chiing bang phwong phap hoa hoc.

44. Tinh luong FeS; can dung dé diéu ché mot lugng SOz du dé tan vao 100g H,SO, 91% thanh oleum chtra 12,5%

SO;. Gia thiét cac phan tng dugc thyc hién hoan toan.

45. Cho ba khi A", B', C'. D6t chay 1V khi A' tao ra 1V khi B' va 2V khi C'. Phan tir A' khéng chira oxi. Khi C' 14 san
pham khi dun néng luu huynh véi H,SO, dic. Khi B' 1a oxit trong d6 khdi lwong oxi gap 2,67 1an khéi lugng cua
nguyén to tao OXxit.

Viét cac phuong trinh phan tng khi :

- P4t chay hon hop ba khi trén trong khong khi.

- D6t chay hoan toan A' va cho san pham qua dung dich NaOH, H,SO, dic néng, HNOj; dic nong.

- Cho B!, C' timg khi qua dung dich Na,COj (biét rang axit twong vmg ciia SO, manh hon axit tirong g ciia CO,).

46. Hai binh kin A, B déu c6 dung tich khong dbi 9,96 lit chia khong khi (21% oxi va 79% nito vé thé tich) & 27,3°C
va 752,4 mmHg. Cho vao c4 2 binh nhitng lwong nhu nhau hdn hgp ZnS va FeS,. Trong binh B con thém mot it bot
lwu huynh (khéng du). Sau khi nung binh dé dét chay hét hdn hop sunfua va luu huynh, dua nhiét d6 binh vé 136,5°C,
lac d6 trong binh A 4p sut 13 pa va oxi chiém 3,68% thé tich, trong binh B 4p suét 1a pg va nito chiém 83,16% thé
tich.

1. Tinh % thé tich cac khi trong binh A.

2. Néu lugng Iuu huynh trong binh B thay ddi thi % thé tich cac khi trong binh B thay d6i nhu thé nao ?

3. 4p suét pa Va pe.

4. Tinh khéi lugng hdn hgp ZnS va FeS, di cho vao trong mdi binh.Cho: O = 16, S = 32, Zn = 65, Fe = 56.

47. Tron m gam bot sit vi p gam bot luu huynh rdi nung & nhiét do cao (khdng cé mat oxi) thu dugc hdn hop A. Hoa
tan hon hop A bang dung dich HCI du ta thu dugc 0,8 gam chat ran B, dung dich C va khi D. Cho khi D (¢4 ty khéi so
véi Hy, bang 9) suc rét tir tir qua dung dich CuCl, (du) thiy tao thanh 9,6 gam két tia den.

1. Tinh khéi luong m, p.

2. Cho dung dich C tac dung v&i NaOH du trong khong khi rdi 14y két tia nung & nhiét d6 cao t6i khdi lwong
khong dbi thi thu duge bao nhiéu gam chét ran ?

3. Néu lay hdn hop A cho vao binh kin dung tich khong d6i, chira O, du ¢ t°C va nung binh & nhiét d6 cao cho
t6i khi chét rin trong binh 1 mot oxit sat duy nhat, sau 6 1am ngudi binh téi t°C ban dau thi thiy ap suét trong binh
chi bang 95% ap suat ban dau. Biét rang thé tich cua chét rén 1a khong dang ké. Tinh s mol oxi ban dau trong binh.
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48. Nung m gam hdn hop A gdm FeS va FeS, trong mot binh kin chitra khong khi (gom 20% thé tich oxi va 80% thé
tich nito) d&én khi phan ung xay ra hoan toan, thu duoc chat ran B va hdn hop khi C c6 thanh phan thé tich N, =
84,77%; SO, = 10,6% con lai la oxi.
Hoa tan chit rin B br:ing dung dich H,SO,4 vira di, dung dich thu dugc cho tac dung véi Ba(OH), du. Loc léy két taa,
1am kho, nung & nhiét d6 cao dén khdi lwong khong doi, thu dugc 12,885 gam chit ran.

1. Tinh % khéi lugng céc chét trong A.

2. Tinh m.

3. Gia sir dung tich ciia binh 1a 1,232 lit & nhiét d6 va ap suat ban dau 1a 27,3°C va 1 atm, sau khi nung chit A
& t° cao, dua binh vé nhiét do ban dau, ap sut trong binh la p.
Tinh 4p suit gdy ra trong binh boi mdi khi ¢6 trong hdn hop C.
49. Axit H,SO, 100% hép thu SO; tao ra oleum theo phuong trinh:H,SO, + nSO; — H,S0,.nSO3
Hoa tan 6,76 gam oleum vao nudc thanh 200 ml dung dich H,SO, ; 10 ml dung dich nay trung hoa vira hét 16 ml dung
dich NaOH 0,5 M. 1. Tinh n. 2. Tinh ham lugng % cta SO3 c6 trong oléum trén.

3. Can bao nhiéu gam oléum c6 ham lwong SO; nhu trén dé pha vao 100 ml H,SO, 40% (d= 1,31 g/ml) dé tao
ra oléum c6 ham lugng SO; la 10%.
50. Hon hop A gém KCl103, Ca(ClO3),, Ca(ClO),, CaCl, va KCl nang 83,68 gam. Nhiét phan hoan toan A ta thu dugc
chat rin B gdm CaCl,, KCl va mot thé tich oxi vira dii oxihoa SO, thanh SO5 dé diéu ché 191,1 gam dung dich H,SO,
80%. Cho chét rin B tic dung vé&i 360 ml dung dich K,CO3 0,5M (vira dii) thu dugc két tia C va dung dich D. Lugng

_ a2 22
KCI trong dung dich D nhicu gap 5 14n luong KCI c6 trong A.

a. Tinh khdi lwong két tia C. b. Tinh % khdi lwong ctia KCIOs trong A.
Huwéng din giai

41. Phan ng d6t chay pirit sit: 4 FeS, + 11 O, — 2 Fe,05 + 8 SO,

4 mol (4.1209) 8 mol
Cac phan rng chuyén SO2 thanh H,SO,;: 2 S0, + 0, >2S03 SO; + H,O — H,SO,
Luong FeS co trong 800 tan quang: 800 - (800 “ 0,25) = 600 (tan)
S6 kilomol FeS, = 600.000 _ 5.000 (kmol)

S6 kilomol FeS, thuc té chuyén thanh SO,: 5000 - (5000 ~ 0,05) = 4750 (kmol)
S4 kilomol SO, va 1a sb kilomol H,SO, duogc tao thanh: 4750 “ 2 = 9500 (kmol)
Luong H,SO, dugc tao thanh : 98 9500 = 931.000 (kg)

931000
—=54
1,83.0,93
42.a) Oleum 1a san pham ctia phan tmg khi cho SO; tan trong H,SO, 100%:

H,SO,4 + nSO5 d H,SO, . nSOs.
Khi hoa tan oleum trong nuéc ¢6 hién tugng phat nhiét manh.
b) H,SO, .nSO; khi n=1 co6axit H,S,0; .
43.Cho hdn hop khi suc tir tir qua dung dich Pb(NO3)2 hodc Cu(NO3), du: H,S + Pb(NO3), — PbS ~ + HNO;
hdn hop khi con lai cho qua nudc voi trong du: CO, + Ca(OH), - CaCO; + H,0O
Khi con lai (gom H,, CO va 6 lan hoi H,0) cho qua H,SO, dic (hodc P,0s) dé loai hét hoi H,O. Dt chay hdn hop
khi H, va CO, lam lanh dé hoi nu6c ngung tu va lai cho CO, tao thanh qua nuéc voi trong.
2C0O + O, —> 2CO, 2H, + O, —» 2H,0

Thé tich dung dich H,SO, 93% Ia: 7 (m)
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44. Céc phan mg trong qua trinh diéu ché H2SO4 tir FeS:

4FeS, + 110, —Y > 2Fe,0, + 8S0, 1)
4 mol (4.1209) 8 mol
250, + 0, —Y 250, )
2 mol 2 mol
803 + Hzo e H2804 (3)

1 mol (80g) 1 mol (18g) 1 mol (989g)

Trong 100g H,SO, 91% c6 91g H,SO,4 va (100 - 91)g H,0, tirc 1 0,5 mol H,0. Bé chuyén 100g H,SO, 91% thanh
H,S0, 100% céan dung 0,5 mol SOs, titc 14 80 " 0,5 = 40g SO; va lugng H,SO4 100% dugc tao thanh 1a 100 + 40 =
140g
Oleum la dung dich SO; trong axit sunfuric khan (100%). Trong oleum 12,5% c6 12,5% SO; va 87,5% H,SO,. Vay I-
wong SO; can dung dé hoa tan vao 140g H,SO, thanh oleum 12,5% a:
12,5 x140 90

87,5
Lugng SOj; can ding dé hoa tan vao 100g H,SO, 91% thanh oleum 12,5%:

60
40+20=60g hay 8_0 = 0,75 mol

Nhin vao cic phan tmg (1) va (2), ta thdy 1 mol FeS, s& tao nén 2 mol SOs. Vay luong FeS, can dung dé tao nén 60g
SO; la:

120 x 0,75

=45 (9)
2
245, S + 2H,S0, —" 5 350,1 + 2H,0 (C’ 14 SO))
bt B' 1a oxit ¢6 dang X,0p, trong d6 16m =2,67 .2x ¢ x = 3m . X,0p 1a chét khi nén no 1a oxit phi kim.
Ta co: 16m = 2,67 .2x X = 3m

Khim=1,2 ....8 thi x = 3,6...24, trong d6 chi c6 gia tri m = 4, x = 12 1a pht hop v&i khéi long nguyén tir cua C. Vay
B'1a CO,.

Khidéichiya:  A+02 — CO2 [2502
v v 2V
Vay A'la CS2.
a) Khi d6t chay hon hop:
CS, + 30, t—0> CO, [2S0; CO, +0, d khong phan ung SO, + O, d khong phan ing
b) Sén pham dot chay A'la CO,vaSo0,.
Véi NaOH: CO, + NaOH — NaHCOQ, CO,+ 2NaOH — Na,CO,+ H,0
SO, + NaOH — NaHSO, SO, + 2NaOH — Na,SO,+H,0
Véi H2SO4 dac nong:  CO, + H,SO, d khongphan tng. SO, + H,S0, d khong phantng.
V6i HNO3 dac nong:  CO, + HNO, d khong phan tng. SO, + 2HNO3 4 SN H,S0, + 2NO,T

¢) Khi cho CO,, SO, qua dung dich Na,CO, : CO, + H,0 + Na,CO, —» 2NaHCO,. SO, + Na,CO, > Na,CO, +
Cco,
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46.
Céc phan @ng; 27nS +3 0, —"— 27n0 + 250,71 1)

4FeS, + 11 0, — 5 2Fe,04+ 850,71 2) S+0, -2 s0, (3)

1. Theo (3) cir Imol O, (k) mat di lai sinh ra 1mol SO, (k), nghia la tong sé mol khi trong hai binh nhu nhau, do d6
%YV cua N, trong 2 binh nhu nhau = 83,16% va % SO, = 100% - 83,16% - 3,68% = 13,16%.
2. Do tong s6 mol khi khong d6i, nén % N, luén bang 83,16%, con tuy thudc vao lwong S ma %0, hoic bang trong
binh A (néu khéng c6 S) hoac hét (néu nhiéu S), tiic 0% < %0, < 3,68%, con % SO, thi hodc bang trong binh A (néu
khéng c6 S) hoac thém SO, do dbt S; tire 1a: 13,16% < % SO, < 13,16 + 3,68 = 16,84%.
3. Thé tich va nhiét d6 nhu nhau, téng s6 mol bﬁng nhau, nén Pa = Pg.
Goi tong s6 mol khong khi ban dau 1a ng, co:
760.n,.22,4 752,4.9,96

273 273+27,3
trong d6 c6: 0,4 . 21% = 0,084 (mol) O, va 0,4 . 79% = 0,316 (mol) Ny. Vi %V ti 1& v6i s6 mol khi nén ta co:
sé mol SO, _x 1316 ., _ 0,05 semolO, y _ 3,68 >y=0,014
semolN, 0,316 83,16 semolN, 0,316 83,16
;1038224 p 06

—>ny=04

Téng s6 mol khi trong A = 0,316 + 0,014+ 0,05=0,38 Vi — Pa=1,282 (atm) = Pg

273 273+136,5
4. S6 mol O, tham gia phan tng (1) va (2) = 0,084 — 0,014 = 0,07.
Goi s6 mol ZnS va FeS, 1an luot 13: a va b, ta co:
6 mol SO, = a + 2b = 0,05 va s6 mol O, Phan tmg = 3561 + %-b =0,07.
Gidi ra dugc: a=0,01 vab=0,02  Vay khdi luong hdn hop =97 . 0,01 + 120 . 0,02 = 3,37 (g).
47.

1.Cacphantmg: Fe+S — 5 FeS (1) FeS+ 2HCI — FeCl,+ H,ST (2)
Fe + 2HCI — FeCl, + H,T (3) S + HCl — khéng phan tng
H,S + CuCl, — CuS{ + 2HCI (4)  FeCl, + 2 NaOH — Fe(OH),\ + 2NaCl (5)
4Fe(OH), + O, + 2H,0 — 4Fe(OH); (6)  2Fe(OH); ——> Fe,0;+ 3H,0 7)
9,6

Theo (1), (2) V& (4) Ness = Ny =N cus = ;)—6= 0,1 (mol)

Dbi véi khi D: goi x 12 %V cua H,S, ta co:
Mp=9.2= 18 = 34x + 2(1-X) = x = 0,5 = 50%. Do d6 Ny = Nyys= 0,1 = N, con lai,
Vay tong khdi luong Fe ban ddu 1a m = (0,1 +0,1) . 56 = 11,2 (g) va khdi luong S ban ddup=10,8 + 0,1 . 32 =4 (g).

2. Theo céc phan tng tir (1) dén (7)tac6: n = N 0,2 =0,1.

Fe,05 Fe ban dau 2

Khéi lvong Fe,0; = 0,1 . 160 = 16 (g).

0 3 0
3. Theo bai ra c6 cac phan tmg: S+0O ——> SO (8)2Fe+"0 —to—> Fe  (9)
2 2 2 23
2

7 0

2FeS+ O ——>FeO +2S0 7T (10)
-2 2 3 2
2

Tdng s6 mol O, tham gia phan tng (8), (9), (10) la:
23
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3 4 3
=_+ _.

1,1
n =n+_.n 0,2="
= S 4 " 32 4 4
S6 mol SO, tao ra: ng + Nges = 0,025 + 0,1 = 0,125 (mol)

Goi sO mol oxi con lai lan’ o, »COt 1€ s0 mol trude va sau phan ng:
2

1,1
n'_ +
O;L:@ —>n’o =2,725.
n'y 95 2

Vay s6 mol O, ban déu = 2,725 + 0,275 = 3 (mol).

48. Pit x, y 1an luot 1a s6 mol ctia FeS va FeS, trong A. Pit a 1a s6 mol ciia khi trong binh trudc khi nung.

Khi nung, cac phan tmg:  2FeS + ZO — Y yFe 0 +2S0 7T 4FeS +110 — ¢ s 2Fe0 +8S0 1
2 2 2 3 2 2 2 2 3 2

Trudce khi nung, sé mol khi 1a: N, = 0,8a va O, = 0,2a

Sau khi nung, s6 mol khi 1a: N, = 0,8a va SO, = (X + 2y)

Viay s6 mol O, du 1a: 0,2a — 1,75X — 2,75y = tong s6 mol khi = a — 0,75.(X+y).

co:  wv =_ 08 8477 _ 5-1333 (x+y)
N a-0,75.(x+y) 100
%V, — Xt 108 10188k + 10618y

> a—0,75.(x+Yy) 100

e X
Tu hai gid tritrén ctaa suy ra: _ = _
y 1
1. Ti 1é vé khoi heong:
N7 1A LA A X 2 A 2 1A LA A ~ 12
Vitil€ vé so mol _= _, nén ti 1€ v& khoi luong s€ la:
y 1

%FeS = 288 .100 =59,46%

(2.88 + 1.120)
%FeS, = 100% - 59,46% = 40,54%
2. Chat ran B 1a Fe,05 chira 0,5.(x + y) mol.
Cac phan ung xay ra:  Fe,03 + 3 H,SO, — Fey(S0,); + 3 H,O
Fe,(SO.); + 3 Ba(OH), — 2 Fe(OH)3{ + 3 BaSO4
Khi nung két tua:
BaSO, —"—» khong thay déi
2 Fe(OH); —Y > Fe,05+ 3 H,0
Tur cac phan Ung trén c6 phuong trinh: 233 . 1,5 .(x +y) + 160 .0,5 .(x +y) = 12,885
Hay: x +y =0,03
Mat khac co: X_: 2_, nénx=0,02vay=0,01
y 1
Vay m=88.0,02+120.0,01 =2,96 (g).
3. S6 mol khi trudc phan tmg (a mol):
L2321 Vol = Li2(li)=a= Lz = 0,05 (mol)
273 +27,3 273 22,4
Thé tich hdn hop C tinh theo diéu kién tiéu chuan = 22,4 .[0,05 — 0,75 .(x + y)] = 0,616
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(Vix+y=0,03)
1,232,
P _0,6161 _, =055 (atm).

273 +27,3 273
Vi ti 18 thé tich cuia cac khi trong hdn hop ciing chinh bang ti 16 vé ap suit cia ching, nén:
Pnz = 84,77% . 0,55 = 0,466 (atm)
Psoz2 = 10,6% . 0,55 = 0,058 (atm)
Poz2 = 4,63% . 0,55 = 0,025 (atm)
49. Khi hoa tan oleum vao nudc, c6 phan ung: H,S0O,.nSO; + n H,O — (n + 1) H,SO,

ap suat gdy ra boi hon hop C:

, 6, 76.(n +1
= s0 mol H SO tao thanh la: x = 6.76.(n+1) (1)
© e 98+80n
Tir phan émg trung hoa: H,SO, + 2 NaOH — Na,SO, + 2H,0
, 0, 5.0, 016 .
suy ra s6 mol axit H,SO4 ¢6 trong 10 ml dung dich 1a: =0, 004 (mol), vay s6 mol H,SO, dugc tao ra tir
2
. 0, 004.200
oleumla:x=_"""""=0,08 (mol) 2
10

Tu (1) va (2) suy ran = 3 = cong thirc ctia oleum: H,S0O,4.350;

2. Ham lugng SO; tu do trong oleum la:

240.100

%SO;=__~  =71%
338
3.batyla sb gam H,50,.3H,0 canhoatan:  Trong 131 g H,SO, 40% c6 52,4 g H,SO, va 78,6 g H,O.
Vﬁy khi hoa tan: SOg + H,0 — H,S0,
y1 786 Y2
yr= 0980 349 3(g)s0,
18
yo= 0% - 47,9 (g) Hiso,
18

Vi trong oleum cé 10% la SO;, nén:
Khéi I-ing SO, _1_0
Khéi I-ingH,SO, 90

= khdi lwong SO; dur = ﬂ— 349,3 = (0, 71y — 349,3) (9)
338

Va khéi luong H,SO, = 427,9 + 52,4 + 98_y= (480, 3+ 0, 29y) (9)
338

Dua vao ti 18 vé& khdi lwong giita SO; va H,SO, & trén suy ra y = 594,1 (gam).
50.

Céc phan tmg: 2KCI0; —Y 5 2KCI+30, (1) Ca(Cl0;), —°— CaCl,+ 30, )

Ca(ClO), LN CaCl, + 0, (3) (CaCl, va KCI khdng b nhiét phan ¢ diéu kién nay)
2802 + 02 —> 2803 (4) 803 + Hgo —> HZSO4 (5) CaCIZ + K2C03 —> CaCO?,\L + 2KCI (6)

Vay s0 mol cac chat la:

-n =M=1,56 (mol) - n :E.l, 56 =0, 78 (mol)
0 HS% 100,98 % 9

Neact, = Nico, =Neaco, = 0,36.0,5=0,18 (mol)

n

25
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a. Khoi lwong két tiia C 1a: 0,18 . 100 = 18 (g)

b. Pt x va y 1an luot 1a s6 mol ctia KC1O; va KCI ¢6 trong A, theo dinh luat bao toan khdi luong, co:
~83,68-0,78.32-0,18.111

Tong s6 mol KCl trong B=x +y = =0,52.
74,5
o 22
Mat khac: x +y +0,18.2= ?-y Giai hé phuong trinh c¢6 x = 0,4.
0,4.122,5.100
Véy %KClOs = =58,55% C. Bai tap tw gidi :
83, 68 o

51. Nung ma gam hon hop KCIO; va KMnQ, thu dugc chit B va khi O, (luc do KCIO3 bi phan huy hoan toan con
KMnO, bi phdn huy khéng hodn toan). Trong B c¢6 0,894g KCI chiém 8,312% vé khéi lwong. Tron lwong oxi thu duoc
& trén voi khong khi (chi chira O, va N,) theo ti 18 thé tich 1: 3 trong mdt binh kin thu dugc hdn hop khi C. Cho vao
binh 0,528g cacbon rdi d6t chay hét cacbon thu duoc hdn hop khi D gdm 3 khi, trong d6 CO, chiém 22,92% vé thé
tich. a. Tinh ma ?
b. Tinh % khdi lugng mdi chat trong hdn hop A ?
Cho biét: - Khong khi chita 80% nito va 20% oxi vé thé tich.
Pdp s6:  a. Truong hop 1: Néu du oxi: Ba khi d6 1a O,, N, va CO, — ma = 12,53 gam.
Trwong hop 2: Néu thiéu oxi: Ba khi d6 1a N,, CO, vd CO — mp = 11,647 gam.
b. %m (KCIO;) = 12,6%; %m (KMnO,) = 87,4%
52. Hay xac dinh ndng d6 % cua dung dich H,SO, . Biét rang khi 1dy mot luong dung dich d6 cho tac dung véi natri
du thi lugng khi hidro thoat ra bang 5% khdi lugng dung dich H,SO, .Dap s6: C% (H,SO,) ~67,38%
53. Hoa tan hoan toan hdn hgp A gdm Mg, Cu vao mdt lugng vira di dung dich H,SO, 70% (ddc, néng), thu dugc
1,12 lit khi SO, (do & diéu kién tiéu chudn) va dung dich B. Cho dung dich B tac dung vi NaOH du, duoc két tia C;
nung C dén khdi lugng khong ddi, duge hdn hop chit rin E. Cho E tac dung véi lugng du H, (nung néng) thu duge
2,72g hdn hop chét rén F. a. Tinh s6 gam Mg, Cu c6 trong hén hop A.
b. Cho thém 6,8g nuéc vao dung dich B duge dung dich B'. Tinh ndng d6 % céc chét trong B' (xem nhw lrong
nuoc bay hoi khong dang ké). Cho: Cu=64,Mg=24,H=1,0 =16, Pdp $0: a. Mug = 0,48 gam; m¢, = 1,92 gam.
b. Dung dich B’ ¢6: 6 + 6,8 = 12,8 (gam) H,O, m(MgSO,) = 0,02 x 120 = 2,4 (gam), m(CuS0Q,) = 0,03
x 160 = 4,8 (gam) — C% (MgSQ,) = 12% va C% (CuSO,) = 24%.

54. Na,SO, dugc dung trong san xut gidy, thuy tinh, chit tiy rira. Trong cong nghiép né dugc san xuét bang cach dun
H,SO, véi NaCl. Nguoi ta dung mot lugng H,SO, khong du ndng d6 75% dun voi NaCl. Sau phan tng thu dugc hdn
hop rin chira 91,48% Na,SO, ; 4,79% NaHSO, ; 1,98% NaCl ; 1,35% H,O va 0,40% HCI.

1. Viét phan (g hoa hoc xay ra.
2. Tinh ti 1& % NaCl chuyén hoa thanh Na,SO,.
3. Tinh khéi luong hdn hop rin thu duoc néu ding mot tin NaCl.
4. Khéi lugng khi va hoi thoat ra khi san xuat duge 1 tAn hdn hop ran.
Padp s6: 2. %m ciia NaCl di chuyén hoa thanh Na,SO, = 94,58%.
3. m hdn hop rin = 1,343 tin.
4. Mycrr = 0,2457 tén; mypot = 0,2098 tan.
55. Chia 59,2 gam hdn hop gém kim loai M, oxit va mudi sunfat ctia cing kim loai M (c6 héa tri 2 khéng doi) thanh
hai phan bang nhau :
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- Phan 1 hoa tan hét trong dung dich H,SO, lodng thu dugc dung dich A va khi B. Luong khi B nay tic dung
vira du véi 32 gam CuO. Cho tiép dung dich KOH (du) vao dung dich A, khi phan tng két thuc loc lay két tua, nung
dén khi luong khong d6i dugc 28 gam chat ran.

- Phan 2 cho tac dung véi 500ml dung dich CuSO,4 1,2M, sau khi phan tng két thic loc bo chat rin, dem phan
dung dich c6 can, lam khoé thu dugc 92 gam chat ran.

a. Viét cac phuong trinh phan mg xay ra, xac dinh M ?

b. Tinh thanh phan phan trim theo khéi lugng cuia cac chat trong hdn hop ban dau ? Biét cac phan tng xay ra
hoan toan.

Pdp s6: a. My = 24 — M la Mg.

b. %mMg = 32,43% ; %mMgO = 27,03% ; %mMgSO, = 40,54%
56. D6t chay trong oxi 8,4 gam hon hop A gém FeS; va Cu,S thu dwoc khi X va chat rin B gdm Fe,O3 va Cu,0.
Luong khi X nay lam mat mau vira hét dung dich chira 14,4gam brom. Cho chat ran B tac dung véi 600ml dung dich
H,SO, 0,15M dén khi phan ung két thuc thu duge m gam chat ran va dung dich C. Pha lodng dung dich C bang nudc
de duoc 3 lit dung dich D.

Biét rang khi hoa tan Cu,0 vao H,S0, loang thu duoc CuSO,, Cu va H,0.

1. Tinh thanh phan % khdi lugng mdi chat trong hdn hgp A ? 2. Tinhm? 3. Tinh pH cua dung dich D ?

Pdp s6: 1. %mFeS, = 42,86% ; %mCu,S = 57,14%

2. Trong B ¢6 0,015mol Fe,05 va 0,03mol Cu,O — lugng axit H,SO,4 du sau khi phan ing véi B =

0,09 — (0,045 + 0,03) = 0,015 (mol). Chét ran C 1a Cu véi m = 1,92 gam.

3. Dung dich D ¢6 pH =2.
57. Cho 3,0 gam hdn hop A (gom Al va Mg) hoa tan hoan toan bang H,SO, lodng, giai phong 3,36 lit khi H, & dktc va
dung dich B. Cho B vao NaOH du, lay két tua sach nung t&i khoi lugng khong doi duge m gam chat ran. Cho 1,5 gam
A tac dung v6i dung dich CuSO, du, cudi cung thu chat ran tao thanh cho tac dung véi HNO; déc giai phong V lit khi
mau nau & dktc. 1. Viét cac phuong trinh phan ing xay ra.

2. Tinh m va V. Tinh thanh phan % (theo khoi lirong) mdi chét trong A.

Dap $6:2.m=2gam; V = 3,36 lit ; %m, = 60% va %My = 40%

58. Cho 1,68 gam hop kim Ag-Cu tac dung voi dung dich H,SO,4 dac, nong. Khi thu dugc tac dung voi nude clo du,
phan ng xay ra theo phuong trinh; SO, + Cl, + 2 H,0 = 2 HCI + H,SO,

Dung dich thu dugc sau khi phan ung véi clo cho tac dung hét vai dung dich BaCl, 0,15M thu dugc 2,796 gam
két tia. a. Tinh thé tich dung dich BaCl, can dung. b. Tinh thanh phan %m cta hop kim.

Didp s6: a. Vg (BaCly) = 0,8 lit
b. %mag = 77% ; %mc, = 23%
59. X 14 hdn hop hai kim loai Mg va Zn. Y 1a dung dich H,SO, lodng chua rd nong do.
Thi nghiém 1 : Cho 24,3 gam X vao 2 lit Y, sinh ra 8,96 lit khi H,.
Thi nghi€m 2 : Cho 24,3 gam X vao 3 lit Y, sinh ra 11,2 lit khi H..
Biét rang: trong thi nghiém 1, X chua tan hét ; trong thi nghiém 2, X di tan hét.
Tinh nong d6 mol/l cua dung dich Y va khoi lwong moi kim loai trong X.(Thé tich khi dwoc do o dktc)
Pdp s6: Cy (dd Y) =0,1M ; Myg = 0,2 X 24 = 4,8(gam) va mz, = 0,3 x 65 = 19,5(gam)
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60. Ti khdi ciia hdn hop X gom CO, va SO, so véi khi nito bang 2. Cho 0,112 lit (¢ diéu kién tiéu chuan) cua X 16i
cham qua 500ml dung dich Ba(OH),. Sau thi nghiém phai dung 25,00ml HCI 0,200 M d¢€ trung hoa lugng Ba(OH),
thira. a. Tinh % s6 mol cua moi khi trong hon hop X.
b. Tinh ndng d6 dung dich Ba(OH), trudc thi nghiém.
¢. Hay tim cach nhan biét mdi khi c6 trong hdn hop X, viét cac phuong trinh phan ng.
Pdp s6:  a. %nCO2 = 40% ; %nSO2 = 60%
b. Cy dd Ba(OH), = 0,015M.

¢. Suc hdn hop khi qua nuéc Brom du, SO, s& lam méat mau Brom. Khi con lai suc qua nudc voi
trong, CO, lam van duc.
61. Hoa tan 88,2 gam hdn hop A gom Cu, Al, FeCOs trong 250 ml dung dich H,SO, 98% (d = 1,84 g/ml) khi dun
noéng duge dung dich B va hon hop khi. Cho hon hop khi nay di qua dung dich brom (du) sau phan ung dugc dung
dich C. Khi thoat ra khoi binh nudc brom cho hép thu hoan toan vao binh dung dung dich Ba(OH), dugc 39,4 gam két
tua ; loc tach két taa rdi thém dung dich NaOH du vao lai thu dugc 19,7 gam két tua. Cho dung dich BaCl, du vao
dung dich C dugc 349,5 gam két taa.
1. Tinh khdi luong timg chét co trong hdn hop A.
2. Tinh thé tich dung dich NaOH 2M cén cho vao dung dich B dé tach riéng ion AI** ra khoi cac ion kim loai
khac.
Dap $0: 1. mg, = 25,6 gam ; mu = 16,2 gam ; Meecos = 46,4 gam.
2. Vygnaon = 2,05 lit
62. Mot nguyén t6 phi kim R tao véi oxi hai loai oxit R,Ox va ROy véi a > 1 va b < 2. Ti s phan tir khdi ctia hai
oxit 1a 1,25 va ti s6 %m cua oxi trong hai oxit 1a 1,2. Gia st x >.
a. Xac dinh nguyén té R.
b. Hoa tan mot lugng oxit R,O, vao H,0, dugc dung dich D. Cho D tac dung vira du véi 1,76g oxit M0, ciua
kim loai M, thu duoc 1 lit dung dich E c6 ndng do mol/l ciia chét tan 1a 0,01 1M. Xac dinh nguyén té M ?
Pdpsé: a.Mg=32—>AlAS  b.My=56—>MIaFe
63. Trong binh kin dung tich khéng ddi chtra 35,2x(g) oxi va 160x(g) khi SO,, ¢ 136,5°C c6 x(c tac V,0s. Pun néng
binh mét thoi gian, dua vé nhiét d6 ban dau, ap suét binh 1a P'. Biét 4p suit binh ban dau 13 4,5 atm va hiéu suét phan
ung la H%.
a. Lap biéu thic tinh &p suét sau phan ng P' va ti khéi hoi d ctia hdn hop khi sau phan tng so véi khdng khi
theo H (coi M k= 28,8).
b. Tim khoang xac dinh P', d ?
C. Tinh dung tich binh trong truong hop x = 0,25 ?
Pip s a. Binh kin, nhict do khong déi, nen =1 _ 3.6X =L.IX.H%
P, N 3, 6X
195,2
(3,6 -1,1.H%).28,8

b. Khoang xac dinh: 3,125 <P’ <4,5;1,88<d<2,71.

= Khi Py = 4,5 atm, thi P’ =4,5 —

1,375. H% (atm). Ti khdi dnn saupuk =

\Y . N .
c. Tu dir kién cua Py —» __= 26, 88 = khi x =0,25 thi V = 6,72 lit.
X
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64. Cho hdon hgp A gdom Al, Zn va S dudi dang bot min. Sau khi nung 33,02 gam hdon hop A (khong c6 khdng khi) mot
thoi gian nhan dugc hdn hop B. Néu thém 8,296 gam bdt Zn vao B thi ham lugng don chat Zn trong hdn hop nay bang

lhém lugng Zn trong A.
2

- Léy l luong hon hop B hoa tan trong dung dich H,SO, loang du, sau khi phan ung két thuc, thu duoc 0,48
2

gam chét ran nguyén chat.

- Ly f luong hdn hop B, thém mot thé tich khong khi thich hop. Sau khi dét chay hoan toan duoc hon hop
2

khi C. Trong hdn hop khi C, nito chiém 85,5% thé tich va chét rin D. Cho hdn hop khi C qua dung dich NaOH dam

dac, dung du thi theé tich giam di 5,04 lit (& di€u kién tiéu chuan).

1. Viét cac phuong trinh phan tmg.

2. Tinh thé tich khong khi da dang.

3. Tinh thanh phan % theo khéi lugng céc chét trong hdn hop B.

65. A 1a dung dich H,SO,, B la dung dich NaOH. Tron 0,3 lit B véi 0,2 lit A ta dugc 0,5 lit dung dich C. Léiy 20 ml
dung dich C, thém mdt it quy tim vao thay c6 mau xanh. Sau d6 thém tir tr dung dich HCI1 0,05M t&i khi quy tim
d6i thanh mau tim thay hét 40ml axit.

Tron 0,2 lit B v6i 0,3 lit A ta dwoc 0,5 lit D. Ldy 20 ml dung dich D, thém 1 it quy tim vao thdy c6 mau do. Sau
do6 thém tir tir dung dich NaOH 0,1M t6i khi quy tim d6i thanh mau tim thay hét 80ml xut.

1. Tinh néng d6 mol cua cac dung dich A va B.

2. Tron Vg lit NaOH vao Va lit H,SO, ¢ trén ta thu dwoc dung dich E. Ldy V mol dung dich cho tic dung véi
100ml dung dich BaCl, 0,15M dugc ket tia F. Mét khac, lay V ml dung dich E cho tac dung v6i 100ml dung dich
AICI; IM duoc két tia G. Nung E hodc G ¢ nhiét d cao dén khdi lugng khong dbi thi déu thu dugc 3,262 gam chat
ran. Tinh ti 1€ Vg :Va.
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Chuong III: Nito - Photpho

A. Tom Tat Iy thuyét:

Nito' va photpho thudc nhém VA ciia bang tuin hoan. Cau hinh electron 16p ngoai cing ciia chiing la
ns?np’. Mic du nito ¢6 tinh chit phi kim manh hon photpho, tuy nhién, don chat photpho hoat dong héa hoc
v6i oxi manh hon nito. Tinh chit kém hoat ddng héa hoc ciia nito' dwoc li giai béi lién két ba bén virng giira hai
nguyén tir nito: N = N . Nito' chiém khoing 78% thé tich khong khi, khong ddc, nhung khong duy tri sy song.
Nguyén t6 N c¢6 vai tro rit quan trong trong cudc song, 13 thanh phin héa hoc khong thé thiéu dwoge cia cic
chit protit.

I- Nito:1- Tdc dung vadi hidro: Xt ©

N, +3H, =——= 2NH;
2- Tac dung vdi OXI: 3000°C
N, +0, == 2NO
3- Diéu ché: - Trong phong thi nghiém: NH,NO, —Y— N, + 2H,0
- Trong cong nghiép: Chung cat phan doan khong khi 1ong thu dugc N, va O,.
Il- Amoniac: a- Khi amoniac

1- Tinh bazo: NH; + HCl = NH,Cl 2 NH3 + H,S0, —> (NH,),SO0,
2- Tinh khut: - Tac dung v6i oxi: 4NH _+30_ —L 2N +6HO 4NH_+50_ —B0%C 5 ANO + 6H O

Pt
- Tac dung véi clo: 2NH; + 3Cl; — N, + 6HCI
- Khir mot s6 oxit kim loai: 3CuO + 2NH; — 3Cu + N, + 3H,0
b- Dung dich amoniac
1- Tac dung cua NH3 voi H,0: NH; + H,O | NH," + OH
2- Tinh chdt cia dung dich NH3: - Tinh bazo: tac dung véi axit tao ra mubi amoni NH; + H" — NH,"
- Lam d6i mau chi thi: qui tim — xanh ; phenolphtalein — hong.
- Tac dung véi dung dich mudi — hidroxit két tua, thi du: ~ AICI; + 3NH; + 3H,0 — AI(OH); | + 3NH,CI
Hay: AP + 3NH; + 3H,0 — AI(OH); { + 3NH,"
Phan Gng ciing xay ra twong tu voi cac dung dich mudi FeCl; ; FeSO,...
- Kha ning tao phirc (Thé hién tinh bazo theo Liuyt): Amoniac c6 kha ning tao phirc v6i nhiéu cation kim loai, dic
biét cation clia cdc nguyén té nhom phu. Chang han:
Cu(OH),{ + 4 NH; (dd) — [Cu(NH3),]* (dd) + 20H" (dd)
Hoic: AgCI + 2 NH; (dd) — [Ag(NHs),]" (dd) + CI" (dd)

c- Piéu ché amoniac: * Trong phong thi nghiém: NH," + OH — Xm0y NH, N +H,0

Hay 2NH,CI (1) + Ca0 —Y 5 2NH; + CaCl,
* Trong cong nghiép: - Nguyén liéu: N, dugc didu ché bang phuong phap chung cit phan doan khong khi 1ong.

H, dugc diéu ché bang cach nhiét phan metan khong c6 khong khi: CH, Y 5c+ 2H,

Aid 450-500(! €)
300~ 1000(atm); F

- Phan itng tong hop: N, + 3H, iy 2NH;

(Xtic tac Fe dugc hoat hoa boi hon hop oxit Al,O; va K,0)
I11- Mubi amoni:  1- Phan img trao déi ion:
NH,CI + NaOH —> NaCl + NH; 1 + H,0 (phdn iing nhdn biét mudi amoni)
Hay: NH,"+ OH — NH; T + H,0
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2- Phan img phdn huy (thé hién tinh kém bén nhiét):
Phan tng téng quat:  (NH)X — NHs T + H.X (trong dé X la goc axit ¢ hod tri n)

Thi dy: NHCl —%5 NH;T+HCIT  NHHCO; —"— NH,T + CO,T + H,0

Nhung voi mudi tao boi axit ¢d tinh oxi hod thi: Do NHj thé hién tinh khit manh, nén san ph?im cua phan ung sé
khong dung lai ¢ giai doan trén.
Thi du: NH,;NO, SN N, + 2 H,0O Hoadc: NH;NO3 EESEEN N,O + 2 H,0
IV- Axit nitric: 1- Tinh axit manh - Tac dung véi hidroxit (tan va khong tan) — Mubi + H,0
HNO; + NaOH — NaNO; + H,0 2HNO; + Mg(OH), — Mg(NO3), +2H,0
- Tac dung véi oxit bazo — Mubi + H,0 Fe,0; + 6 HNO;3; — 2 Fe(NO3); + 3 H,0O

CuO + 2 HNO3;— Cu(NOs), + H,0O

2- TYnh oxi ho, mtnh:

-3 0 +1 +2 +4 +5
NH;NO; N, N,O NO NO, HNO;

- Téc dung véi hau hét kim loai, ké ca mot s6 kim loai dimg sau H nhu Cu, Ag:

Fe + 6HNO; g SN Fe(NOs); + 3NO, T + 3H,0 Fe + 4HNOg3 050 > Fe(NOzlp + NO +2H O
Cu + 4HNO; —» Cu(NOs), + 2NO, + 2H,0 Ag + 2HNO; — AgNO; + NO, + H,0O
Lueu y: + San pham ciia phan tng thy thudc vao:
Ban chat kim loai; NE”)ng do axit: axit dac, chu yéu — NO; ; axit loang, chu yéu — NO; Nhiét do phan tng.

+ Mot kim loai tac dung voi dung dich HNO; tao ra nhiéu san phém khi, mdi san phém viét 1 phuong trinh
phan ung, thi du: 10Al + 36HNO; — 10AI(NO3); + 3N, T + 18H,0

8Al + 30HNO; — 8AI(NO3); + 3N,0 T + 15H,0

+ Céc kim loai manh c6 thé khir HNO3 thanh NH; va sau d6 NH; + HNO; — NH,NOj3, ¢6 nghia 1a trong dung
dich ton tai NH," va NOj. Chang han nhur: 4Mg + 10HNO;— 4Mg(NO ) + NHNQ +3H O ,

+ Cac kim loai Al, Fe bi thu dong trong dung dich HNO; dac ngudi!

+ Dung dich chtra mudi nitrat (KNO3) trong méi trudng axit ciing c6 tinh chit twong ty nhu dung dich HNO3, vi
trong dung dich ton tai H" va NO;. Céch gidi:
Viét cac phuong trinh dién li ciia mudi nitrat va axit. Viét phuong trinh dang ion: M + H* + NO "3 san pham

Thi du: Cho Cu vao dung dich chira KNO3 va H,SO, loang:
Phuong trinh dién li: ~ KNO; — K* + NO3 va H SO -» 2H" + SO %,
Phuong trinh phan tng: 3Cu + 2NO5 + 8H" — 3Cu*" + 2NO T + 4HD
- Tac dung vai phi kim: C + 4HNO3; — CO, + 4NO, + 2H,0 S + 6HNO; — H,SO, + 6NO, + 2H,0
- Tac dung véi hop chit co tinh khir (6 trang thdi oxi hod thap): 3FeO + 10HNO; — 3Fe(NOs); + NO + 5H,0
FesO4 + 10HNO; — 3Fe(NOs); + NO, + 5H,0 FeCO; + 4HNO; — Fe(NO3); + NO, + CO, + 2H,0
3Fe?* + NO; + 4H" — 3Fe*" + NO + 2H,0 FeS,+ 18HNO - Fe(NO ) 4 2H SO+ 15NO +
7H,0
3- Piéu ché -Trong PTN:  NaNOs o me + HoSO4 gzc = NaHSO, + HNO; T
- Trong cong nghiép:  So do diéu ché: Khong khi — N, — NH; — NO — NO, — HNO:s.

850°C

4NH3+502 ———>4NO+6HO 2NO+0O __ _2NO 4NO + 0O +2H O — 4HNO
2 2 2 3

Pt 2 2 = 2
V- Muéi nitrat  1- Tinh tan: T4t ca cac mudi nitrat déu tan trong nudc.
2- Phan ing nhiét phan (thé hién tinh kém bén nhiét):
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- Mudi nitrat ctia kim loai hoat ddng manh (thuwong la cdc kim logi tir Mg tré vé truée trong déy hoat déng hod hoc) bi

phan huy boi nhiét tao ra mudi nitrit va oxi: Thi du:  2KNO; SN 2KNO, + O,
- Mubi nitrat ciia cac kim loai hoat dong trung binh (sau Mg d@én Cu) bi phan huy boi nhiét tao ra oxit, nito dioxit va

oxi: Thi du: 2Pb(NO3), — > 2PbO + 4NO, + O, 2Cu(NOs), —S— 2CuO + 4NO, + O,

- Mudi nitrat cta cac kim loai kém hoat dong (sau Cu) bi phan huy boi nhiét tao ra kim loai, nito dioxit va oxi.

Thi du: 2AgNO; —" 5 2Ag + 2NO, + O,

B. Bai tap co6 o1 giai:
dé bai

66. Cho 1,5 lit NH3 (do ¢ dktc) di qua dng dung 16g CuO nung néng, thu dugc mot chit ran X.
1. Viét phuong trinh phan tng gitra NH3 va CuO, biét rang trong phan tmg oxi hoé cua nito ting 1én bang0.
2. Tinh khéi lugng CuO da bi khtr. 3. Tinh thé tich dung dich HCI 2M du dé tac dung voi X.
67. Dan 1,344 lit NH; vao binh c6 chira 0,672 lit Cl, (thé tich cdc khi dwoc do ¢ dktc)
1. Tinh thanh phan % theo thé tich ctia hdn hop khi sau phan tmg.
2. Tinh khéi lugng cua mudi NH,Cl duoc tao ra.
68. Hon hop A gdm ba khi NH;, N, va H,. Dan A vao binh c¢6 nhiét d6 cao. Sau phan tmg phan huy NH; (coi nhuw
hoan toan) thu duoc hdn hop B c6 thé tich ting 25% so véi A. Dan B di qua 6ng dung CuO nung néng sau dé loai
nuée thi chi con lai mot chat khi cé thé tich giam 75% so véi B.
Tinh thanh phan % theo thé tich ctia cac khi trong hn hop A.
69. Biét rang c6 9,03.10% phan tr H, tham gia phan tmg v&i 3,01.10% phan tir N, (s6 Avogadro bang 6,02.10%). L-
uong amoniac tao thanh dugc hoa tan vao mot lugng nude vira da 0,4 lit dung dich (khéi lwong riéng duoc coi b&ng d
=1g/ml) 1. Tinh s mol, s6 gam va s6 phéan tir NH; tao thanh.
2. Tinh ndng d6 % va ndng d6 mol/l ctia dung dich amoniac.
70. Cho dung dich NH; dén du vao 20ml dung dich Al,(SO4)s. Loc 14y chat két tiia va cho vao 10 ml dung dich NaOH
2M thi két tia vira tan hét.
1. Viét phuong trinh phan tir va phuong trinh ion rit gon ciia cic phan tng xay ra.
2. Tinh ndng d6 mol/l ctia dung dich Al,(SO,)s.
71. Cho dung dich Ba(OH), dén du vao 50 ml dung dich A c6 chtra cac ion NH,*, SO,* va NO;. C6 11,65g mét chét
két tiia dugc tao ra va dun néng thi c6 4,48 lit (do & dktc) mot chét khi bay ra.
1. Viét phuong trinh phén tir va phong trinh ion ctia cac phan mg xay ra.
2. Tinh nong d mol/I ciia m&i mudi trong dung dich A.
72. Pun néng hon hop gém 200g NH4C1 va 200g CaO. Ttr lugng khi NHj; tao ra, diéu ché duoc 224 ml dung dich
NH3 30% (khoi liong riéng d = 0,892 g/ml). Tinh hidu suit ctia phan (mg.
73. Trong binh phan tmg c¢6 100 mol N, va H, theo ty 1& 1 : 3. 4p suét ciia hdn hop khi lic dau 1a 300 atm va cta hdn
hop khi sau phan tg 1a 285 atm. Nhiét do trong binh doc giit khong doi.
1. Tinh s mol céac khi trong hdn hop sau phan tmg. 2. Tinh hiéu suét cta phan tmg tong hop.
74. Trong binh phan tng c¢6 40 mol N, v 160 mol H,. ap suit caa hdn hop khi luc dau 13 400 atm, nhiét do trong binh
duoc giit khong do6i. Biét rang khi phan tng dat toi trang thai can bang thi ty 18 N, di phan ng 1a 25% (hiéu sudt ciia
phan ing tong hop). 1. Tinh sb mol cac khi trong hdn hop sau phan tng.
2. Tinh ap suat ctia hdn hop khi sau phan tng.
75. Mot hon hop N, va H, dugc ldy vao binh phan tmg c6 nhiét d6 duoc giir khong dbi. Sau thoi gian phan tmg, dp
suét ctia cac khi trong binh giam 5% so véi ap suat luc dau. Biét ring ty 18 s6 mol N, d phan tmg 1310%.
Tinh thanh phan % sé mol N, va H, trong hdn hop dau.
76. Cho biét A 1a mot hop chit vo co':
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1. Hoan thanh so d0 bién hoa sau, viét cac phuong trinh phan (mg :
+ HMNO

+N;DH 1chi A E]

2. Cho CO, tac dung v6i dung dich A thu duoc hdn hop gom 2 mudi X va Y. Pun néng hdn hop X, Y dé phan huy hét

CE LD+ IO

khia %2, dung dich A 22 . B

mudi, thu dugc hdn hop khi va hoi H,0, trong d6 CO, chiém 30% thé tich. Tinh ti 1¢ s6 mol ctia X va Y trong hdn
hop.

77. Khi nung hdn hop mudi nitrat ctia chi va bac, thu dugc 12,32 lit (diéu kién tiéu chudn) hdn hop hai khi. Hon hop
khi khi duoc 1am lanh bang hdn hop nudc da va mudi an con lai 3,36 lit (diéu kién tiéu chudn).
Xac dinh thanh phan phéan trim vé khdi luong ctia hdn hop mudi.

78. Dung dich A chira hai axit HCI va HNO; c6 ndng do tuong tmg 13 a mol/l va b mol/l.

1. Pé trung hoa 20 ml dung dich A can dung 300 ml dung dich NaOH 0,1M. Mit khac 1dy 20 ml dung dich A cho tac
dung v&i AgNO; du thiy tao thanh 2,87 gam két tia. Tinh cac gia tri cua a va b.

2. Thém tir tir Mg kim loai vao 100 ml dung dich A cho t6i khi khi ngimg thoét ra, thu duoc dung dich B (thé tich van
100 ml) chi chira cac mubi cia Mg va 0,963 lit hdn hop D gom ba khi khong mau cn ning 0,772 gam. Tron khi D vé6i
1 lit O,, sau khi phan tng hoan toan, cho khi con lai di tir tir qua dung dich NaOH dur thi thé tich hdn hop khi con lai
1,291 lit.

a. Hoi hon hop khi D gom cac khi gi ? Biét rang trong khi D c6 hai khi chiém % thé tich nhu nhau, céc thé tich khi do
o dktc.

b. Viét phuong trinh phan tng hoa tan Mg du6i dang ion.

¢. Tinh ndng d6 cac ion trong dung dich B va tinh khéi lugng Mg di bi tan.

79. Dbt chiy a gam photpho ta duoc chit A, cho a tac dung véi dung dich chira b gam NaOH. Hoi thu dugc nhiing
chit gi ? Bao nhiéu mol ?

80. Hoa tan 20g hdn hop gdm bari sunfat, canxi photphat, natri photphat va canxi cacbonat vao nudc. Phan khong tan
c6 khéi lugng bang 18g dugc loc riéng va cho vao dung dich HCI lay du thi tan duge 15g va c6 2,24 lit (do ¢ dktc)
mdt chat khi bay ra. Tinh khi luong ciia mdi mudi trong hdn hop.

81. Ddt chay hoan toan 6,8 g mot hop chat cia photpho thu dugc 14,2g P,0s va 5,4g nudc. Cho cac san pham vao 50g
dung dich NaOH 32%

1. Xéc dinh cong thirc hoa hoc cia hop chit. 2. Tinh ndng d6 % ciia dung dich mubi thu dugc.

82. Can ldy bao nhiéu tAn quing photphorit loai c6 chira 65% Cas(PO.), dé diéu ché dugc 150 kg photpho, biét ring

lwong photpho hao hut trong qua trinh san xuét 1a 3%.

83. Hoa tan 22 gam hon hop A (Fe, FeCOs, Fe;0,) vao 0,896 lit dung dich HNO3 1 M thu dugc dung dich B va hon
hop khi C (gdm CO, va NO). Luong HNOj; du trong B phan tmg vira du v6i 5,516 gam BaCO;. C6 mét binh kin dung
tich 8,96 lit chira khong khi (chi gom N, va O, theo ti I thé tich la 4:1) ¢ ap suat 0,375 atm, nhiét do 0°C. Nap hon
hop khi C vao binh giit nhiét 6 & 0°C thi trong binh khéng con O, va 4p sut trong binh cubi cing 14 0,6 atm.

1. Tinh % khdi luong cac chét trong hdn hop A. 2.Tinh %V hdn hop khi C
84. Hoa tan hoan toan 0,368 gam hdn hop Al va Zn can vira di 25 lit dung dich HNO; c¢6 pH=3. Sau phan tmng thu
dugc dung dich A chira 3 mubi (khdng c6 khi thoat ra).

1. Viét phuong trinh phan tng xay ra. 2. Tinh khéi lugng ctia mdi kim loai trong hdn hop.

3. Thém vao dung dich A mdt lugng du dung dich NHs. Tinh khéi lugng Kkét tua thu duge.
85. Cho x mol Fe tac dung v6i dung dich chira y mol HNO; thu duoc khi NO duy nhit va dung dich B. Dung dich B
ton tai nhitng ion nao? Bao nhiéu mol? Bién luin quan hé giira x va y dé trong dd B tdn tai cac ion do.

Hudng dan giai

66. 1. 3Cu0+2NH; > N,T +3Cu
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3.80(g) 22240
x(9) 1,5(®)
2. Khéi luong CuO bi khir:
1,5.3.80
~8
2.22,4 (©)

Khbi lugng CuO con thira: Mcuo =16 -8=28(9)

3. X gdm c¢6 CuO va Cu. Chi CuO c6 tac dung v&i dung dich HCI. Phuong trinh phan tng:
CuO + 2 HCl — CuCl, + H,0

Thé tich dung dich HCI can ldy: Vg 1o = 0,2 : 2 = 0,1 (lit)

67.

N NH= 1,344 : 22,4 = 0,06 (mol)

Nei, =0,672:22,4=0,03 (mol)

Phuong trinh phan tmg: 2 NH; + 3 Cl, > 6 HCI + N,

NH3z cnde: nyy=0,06 — 0,02 = 0,04 (mol)

Do do: NH; + HCl — NH,CI
KhY HCIcBn I2i : nyep = 0,06 — 0,04 = 0,02 (mol)

1. Hdn hop khi sau phan tng gdm 0,01 mol N2 va 0,02 mol HCI. Thanh phan % theo thé tich cua hai khi bang thanh

phan % theo s6 mol va bang.

0,01

% N, = 50—3 100 = 33,3 (%)
% Hel = 292 100 = 66,7 (%)
0,03

2. Khéi lugng cua NH4CI bang: Mk 1= 0,04 53,5 =2,14 (9)

68. Goi x, y va z 1a thanh phan % theo thé tich ctia ba khi NH,, H,va N, trong hdn hop A. Ta co:

X+y+z=1 @
Phuong trinh phan ung phan huy NH3: 2 NH; —» N, + 3 H;
X 3X
2 2

Sau phan tmg hdn hop B gdm (y + 1,5x) hidro va (z + 0,5x) nito. B ¢6 thé tich ting 25% so véi A tic 1a bang 125/
100, do do:

(y+1,5%)+(z+0,5%)=2x+y +2 _12 o5 )

100
Tur (1) va (2), rit ra : x = 0,25
Khi hén hop B di qua 6ng dung CuO nung néng thi H2 bi oxi hoa CuO + H; —» Cu+H,0
Loai nudc thi chat khi con lai 1a N,. Thé tich giam 75% so v&i B tirc 13 con bang 25% cta B, do do:

20 .& _2 0,3125

100 100 16

z+0,5x =

Ratra: z=0,3125-(0,5.0,25) = 0,1875
Thay cac gia tri cua x va z vao (1), ta dugc: 0,25 +y +0,1875 =1, ratray = 0,5625
Thanh phan % theo thé tich ciia cac khi trong hdn hop A:
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% NH3 = 25%
% H, =56,25%
% N, =18,75%

so1 MH: = (9,03.10%): (6,02.10%) = 0,15 (mol) ny, =(3,01.10%): (6,02.10% ) = 0,05 (mol)

N2 + 3 Hg 4 2 NH3
0,05mol 0,15mol 0,1mol

M= 0,1 (Mol), Myn=0117=17(9)  Sgphan'to NHg =0,1.6,02.10% = 6,02.10%

C% L2100 0,42(%)
. (ddNH3)
2. Ndng do % cta dung dich NH3: 37400+ 1,7

Nong do mol/l ciia dung dich NH3: CM(ddNH3> =01:04=0.25(M)

70. 1. Phuong trinh phan Gng:
6 NH; + 6 H,0 + Al,(SO4); — 2 Al(OH)3{ + 3 (NH,),S0,
3NH; +3H,0+AIF* -  AI(OH)sd + 3NH,*
xmol x mol
Al(OH); + NaOH — NaAlO, + 2 H,0
Al(OH); + OH — AIO, +2HL0
xmol x mol
2. Trong 10ml dung dich NaOH 2M c¢6: nyson = 0,01.2 = 0,02 (mol), do do:
Noy- = 0,02 (mol)

Sé mol AP b»ng: X= =0,02 (mol)

n _
OH
S mol Al2(S04)3 béng:

nA|2 (SO4)3 - 2 nA|3+ = 0,5 . 0,02 = 0,01 (mOI)

Nong d6 mol/l ctia dung dich Al2(SO4)3:
CM AIZ(SO)3: 0,01 . 0,02 = 0,5 (M)
Chu thich: AI(OH)3 khéng tan trong dung dich NH3 dir vi ddy la dung dich bazo yéu.

71. 1. Ba’* + SO,> — BaSO,4
X mol x mol

NH,"+ OH — NHs+ H ©

y mol y mol
2. 86 mol SO § ¢6 trong dung dich:
x =11,65 : 233 = 0,05 (mol)
S6 mol NH ; ¢6 trong dung dich: y = 4,48 : 22,4 = 0,2 (mol). S6 mol mudi (NH ) £© bing s6 mol : SO * = 0,05
mol
Do do:

= :1 M 7 4
CrmHa ) s0, =0.05:0,05=1(M) = mol NH  ctia mudi nitrat: 0,2 - (0,05 . 2) = 0,1 (mol)

Dods: Moz 0.1 mol VH- Cm(NHNO)=0,1:0,05=2 (M)
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72.
Phuong trinh phan ung:
2 NH,CI + CaO — 2 NH;T + CaCl, + H,0
Theo phan tng: 2.5359 56g 2.17g
Theo bai ra: 200g 200g xg
Luong CaO c6 d va NH4CI c6 thé phan (g hét, néu hiéu suat 100% thi s& thu dorc:
Mgy, = X = % — 6355 (g)

Khoi lugng NH3 thuc té thu duoc: 224.0,892 . 0,3 =59,94 (%)

9994 160 = 94,3 (%)

Hi¢u suét ctia phan img: 63,55
73. 1. Tong s6 mol cac khi trong hdn hop sau phan Gng:
285.100
P1 300

2.0 = 100: 4 = 25(mol); n,, = 100—-25 = 75(mol)

=95 (mol)

Vi céc khi 1dy theo duang ty 18 trong phan tng nén theo phuong trinh phan tng:
N, + 3H, = 2NH;
x mol  3xmol 2x mol
Sé mol N, cBn It : ny, =(25~-x) mol Seé mol Hy cBn It : nyy, = (75 — 3x) mol

Se mol NHj tlo thunh : nyg = 2x (mol .
3 H NH= 2X (mol) Téng s6 mol céc khi: (25 - X) + (75 - 3x) + 2x = 95 (mol)

25 100=10 (%)

Giaira dugc: X =2,5mol Hiéu suat ctia phan tmg tong hop: 25

\ Nn,: N, =40:160=1:4
74, Ty 1& mol lac dau: Nz - Ha

H2 da 1y c¢6 du, do d6 theo phuong trinh phan ung:
N, + 3H, = 2NH;
1 mol 3 mol 2 mol
40.0,25mol  x mol y mol
1. S6 mol N, con lai 1a: 40 - (40.0,25) = 30 (mol) S mol H, di phan tmg: x = 3. 40. 0,25 = 30 (mol)

Sé mol H, cBn It : ny, =160-30=130(mol) _, .
2 S6 mol NHjs tao thanh: y = 2. 40. 0,25 = 20 (mol)

n, =30 + 130 + 20 = 180 (mol)

Téng s6 mol cac khi trong hdn hgp sau phan tng.

2. Khi nhiét ¢ khong dbi thi ap suat ciia cac khi trong binh kin ty 1& thuan véi s6 mol chét khi:

Pi_M

P 180.400

P2 N2 ap suét ctia hon hop khi sau phan ing bang:  p2 n—z.p T 360 (atm)
= n, 40 + 160

75. Goi x 1a s6 mol N2 va y 1a s6 mol H2 c6 lac dau. S6 mol N2 da phan tmg 14 0,1x. Theo phuong trinh phan
ung: 0,1x mol N2 tac dung vai 0,3x mol H2 tao ra 0,2x mol NH3.

Sau phan ung con lai: (1 - 0,1x) mol N2, (y - 0,3x) mol H2

Téng s6 mol céc khi trong hdn hop sau phan tng: 0,9+ (y — 0,3x) + 0,2x =y +0,8x
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ap suét ctia cac khi trong binh giam 5% so véi ap suat luc dau, tirc 1a bang 95% liic dau, do d6 ta co:

Po_y+08X_95_ 45
Py X+y 100 ’
hay la: y +0,8x=0,95(x +y), rdtrax:y=1:3 Thanh phan % s6 mol trong hdn hop dau:

76. 1. Hoan thanh so do : A chi c¢6 thé 1a NH;, do vay:

NHs; + HCl — NH,CI (1) NH,Cl + NaOH —> NHzur + NaCl + H,0
)
NH; + HNO; —> NH,NO;  (3) NH:NO; —“ 5 N,0 +2 H,0 (4)
2. CO, + NH; + H,0 — NH,HCO; (5) CO, + 2NH; + H,0 — (NH,),CO; 6)
NH,HCO; —%— CO, + H,0+NH;  (7)  (NH,),CO; —"—> CO,+ H,0 + 2 NH, ®)

Goi x va y 1a s6 mol NH,HCO; va (NH,),COs, theo (7), (8) ta co:
nco2=X+y:0,3 nhh=3X+4y=1 Tirdérﬁtra:XZZy
77. Mubi Pb(NOs), va mudi AgNOj; bi nhiét phan theo cac phan ung:

2Pb(NOs), —Y > 2PbO  + 4NO, + O, (1)
2mol (2.2329) 4mol (4.22,41) 1mol (22,41)
2AgNO; —% 5 2Ag  + 2NO, + O, )
2mol (2.170g) 2mol (2.22,41)  1mol (22,41)
Hon hop khi thu duge 1a NO, va O,, khi dugc lam lanh NO, hoa 1ong con lai O,.
- 12,32 3,36
Sé mol hen hp khi . = 0,55 (mol) Sé mol O, cBn I , = 0,15 (mol)

Goi x 12 s6 mol Pb(NO3), va y 1a s6 mol AgNO; ¢6 trong hdn hop mudi.
Theo phan tng (1), x mol Pb(NO3), phan huy tao nén 2x mol NO, va 0,5x mol O,.
Theo phan ng (2), y mol AgNO; phan huy tao nén y mol NO, va 0,5y mol O,. Ta c6 cac phuong trinh:
2,5x + 1,5y =0,55 0,5x + 0,5y = 0,15
Giai h¢ phuong trinh, tim dugc x=0,1 vay =0,2.
Thanh phan cta hdn hop mubi di nung:
3327 0,1=33,2g Pb(NO3), va 170 * 0,2 = 34g AgNO;

Thanh phan phén tram ctia hdn hop mubi:

33,2 34
— ——x100=49,5% ; —  ——x100 =50,5%
332+34 33,2+ 34
78. 1. Cac phan ung: HCI +NaOH — NaCl + H2O (1) HNO3 + NaOH — NaNO3 + H20 (2)
HCI + AgNO3 — AgCl  + HNO3 3
2,87
1435 da=1
Theo (1) va (2) Nuel T NHNo3 = NNaoH = 0,02. (1 + b) =0,3.0,1 db= 0,5
2. a. Khi hoa tan Mg vao A c6 thé cho céac khi khong mau la : H2, NO, N20, N2.
0,963 . 0,772
Tacé:nD :4—:0,043 mol VTMB:_,—: 17,95
22,4 0,043
Do @6 mét khi phai 1a H2. Khi tron khi D vdi O, thé tich khi bi hut do c6 cac phan Ung:
2NO + 0, — 2NO, (4)
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va 2N02 + 2NaOH — NaNOZ + NaN03 + Hzo (5)
Véy khi thir hai 1a NO.
Thé tich khi bi hut = 0,963 + 1 - 1,291 = 0,672 lit

.. 2 2 0,672
NhevEytheo(4):n ="n  =".

NO 3 khY hot 3 2214

Goi M 1a KLPT cua khi tha 3 - Xét 3 truong hop:

Thl. H2 va NO c6 thé tich nhu nhau:  2.0,02 +30. 0,02 + M(0,043 - 0,04) = 0,772
1 M =44 d6 1a khi N,O

Th2. NO va khi thit 3 ¢6 thé tich nhu nhau : 30 . 0,02 + M . 0,02 + 2. 0,003 = 0,772
1M =283 :loai

Th3. H, va khi tht 3 ¢6 thé tich nhu nhau:

=0,02

30.0,02+2, 00432002\, 00432002 _ 77,
1=12,95: loai
b. Mg + H - |\/|g2+ + Hu (6)
3Mg + 8H+ + 2NO3_ - 3Mgz+ + 2NOu + 4H,0 (7)
4Mg + 10H+ +2NO, — 4|\/|g2+ +N,Ou + 5H,0 (8)

c. lon CI" khong tham gia phan tng nén [CI'] = 1 mol/I

Theo (7), (8) [NO,] con lai = 0.501-0.02-0,003.2 0, 24(mol /1)

0,1

Vi dung dich trung hoa dién nén:

[CI’] +[NO;} 140,24
[Mg*] = =

2
Khéi lugng Mg tan vao dung dich: 0,62 . 0,1.24 = 1,488 (g)

=0, 62(mol /1)

(c6 thé tinh s6 mol Mg2+ (x) theo su bao toan electron: 2x = 0,02 . 3+ 0,02. 2+ 0,003 . 8 dx = 0,062)

5
79. C&c phan tmg: 2P+ EOZ — P05 (1)
P205 +3H,0—>2 H3PO4 (2) H3PO4 + NaOH — NaH,PO, + H,O (3)
NaH,PO, + NaOH — Na,HPO, + H,O (4) Na,HPO, + NaOH — NazPO, + H,0 (5)
Theo (1, 2)

a .
Npgpo, =Np = 3{nol =a' mol

b 1
N NaOH :—40: b* mol

Ta xét cac truong hop:

b' < a': phan tmg (3) cha hét, ta c6 b' mol NaH,PO, va con (a' - b") mol HsPO,

b'=a': vira hét phan tng (3) d Ta co: a' = b' mol NaH,PO, a' < b' < 2a' : phan tmg (3) két thiic va c6 mdt phin phan
mg (4)d Ta c6: (2a' - b) mol NaH,PO, va (b*- a’) mol Na,HPO, b' = 2a' : vira hét phan tmg (3) va (4) d Ta c6: a' mol
Na,HPO, 2a' < b' < 3a': phan g (3, 4) két thiic va mot phan phan tmg (5) d Ta co:

(3a' - b) mol Na,HPO, va (b'-2a’) mol Na;PO, b'=3a": vira két thic ca 3 phan tng (3, 4, 5) d Ta c6 : a' mol NazPO,
b'> 3a': sau phan ung (5) con du NaOH d Ta c6: a' mol NazPO, va (b' - 3a") mol NaOH.
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80. Chi c6 NagPO, tan trong nudc, khdi lugng ctia NasPO, = 20 - 18 = 2 (g). Bari sunfat khong tan trong dung dich
HCI, ¢6 khdi lugng bang 18 - 15 = 3 (g). Cac mudi Caz(PO,), va CaCOj tan trong dung dich HCI, phuong trinh phan
ung: Caz(PO,),; + 6 HCl — 3 CaCl, + 2 H;PO, (1) CaCO; + 2 HCl — CaCl, + CO,T + H,0 (2)

Theo phan tng (2), khéi lugng CaCO3 = Neacos - 100 = Neg, . 100 = 10 (g) Khdi lwong Cas(PO,), = 15 - 10 =5 (g)

81. 1. Tong khéi lugng cua P va H: 6,2 + 0,6 = 6,8 (g) bang khdi lwong ctia chét bi dét chay, hop chit khong c¢6 O.

y:Q’g:Q’Q:O,Z:O,Gzl:B

Cong thtrc co dang P,H,, ta co ty 1€: 31 1
Lay ty 18 don gian nhat ta c6 cong thirc hoa hoc ctia hop chat: PH,
2. S6 mol PZO5 thu duogc: nP205 =14,2: 142 =0,1 (mol)

:M = 0,4 (mol)
S mol NaOH c¢6 trong dung dich: NeOR100.40
Céac phan rng co thé xay ra gitra P,O5 va NaOH: P,Os5 + 2 NaOH + H,O — 2 NaH,PO, @
P,Os + 4 NaOH — 2 Na,HPO, + H,0 2 P,Os + 6 NaOH — 2 NazPO, + 3 H,0 3
Theo (2), tir 1 mol P,Os5 va 4 mol NaOH tao ra 2 mol Na,HPO,.
Viy: tir 0,1 mol P,Os va 0,4 mol NaOH tao ra 0,2 mol Na,HPO,.

Khéi luong cia Na,HPO,: Matpo, = 02142 =284 (9)

50 +14,2 + 5,4 = 69,6 (Q)
28.,4.100

Khéi luong cia dung dich: Mad =

C% (NayHPO,) = = 41 (%)

Nong d6 % cua dung dich:
82. Theo so dd hop thire: Cag (PO4)2 - 2P
310g 2.31g
x = 750 kg 150 kg

750.100 ~ 773 (kg)

Khéi lugng Cas(PO,), thuc té can co:

173100 _ 4469 (kg) = 1,189 (tEn)

Khdi lwong quing photphorit: 65

83.1. Goi s6 mol Fe, FeCO,, Fe,0, trong hon hop A lax, y, zmol. Ta c6 cac phuong trinh phan tng:

Fe + 4 HNO; — Fe(NOs); + NOT + 2 H,0 (1) 3 FeCO; + 10 HNO; — 3 Fe(NOs); + NOT + 5 H,0 + 3 CO,T
)

3 Fes0,4 + 28 HNO; — 9 HNO; + NOT + 14 H,0 (3) BaCOj; + 2 HNO; — Ba(NOs), + H,0 4)

Theo cac phuong trinh phan tng (1), (2), (3)tacd:  Sé mol NO: a = x + y/3 + z/3 mol

S6 mol CO2: ymol  Theo cac phuong trinh phan tmg (1), (2), (3), (4) ta co:

S6 mol HNO3: 4x + 10y/3 + 282/3 + 5,516/197 = 0,896.1 = 0,896 (mol) i 12x + 10y + 28z = 2,52 (I)
Khdi lwong hdn hop rén ban dau: 56x + 116y + 232z =22 gam ()]

S6 mol khi c6 sén trong binh: n = PV/RT = 0,15 (mol)

Trong d6 N2 ¢6 0,12 mol, O2 ¢6 0,03 mol. Khi nap NO va CO2 vao c6 phan Gng: 2NO+0,—>2N0O;, (5

Theo bai ra ta thy hét 0O, nén NO ¢6 thé du, va theo phurong trinh phan tmg (5) thi s6 mol NO, bang hai 1an s mol
0,, mit khac tong s6 mol NO va NO, vin bang s6 mol NO ban dau. Do do:

n =n +n +n =a+y+0,12=X+ﬂ+i+0,12=PV=O,24mO|

hh NO CO2 N2 3 3 RT
i 4x + 4y + 7 =0,36 mol (1)
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Giai h¢ phuong trinh: (1), (II), (IIT) thu dugc: x = 0,02 mol; y = 0,06 mol; z = 0,06 mol;
_ 56x.100%  56.0,02.100%

%oMe, = =5,091%
22 22
0 0
%M o, = 116y.100% _ 116.0,06.100% _ 31.636%
3 22 22
0 0
%m,, o = 2322.100% _ 232.0,06.100% _ 63.273%
$4 22 22
£ . y. z
2.S0molNOsinhra:a=x+~+ =0,06 mol
3 3

S6 mol NO, sinh ra: b = 2.n,,= 0,06 mol i Trong hdn hgp cudi cung khong con NO, chi con: NO, 0,06 mol, N2 0,12
mol, CO, 0,06 mol. Téng s6 mol hdn hop: 0,24 mol. % sb mol bang % thé tich hdn hop:

0
WV, = 0,06.100% _ 2504

2 0,24

0
%V, = 0,12.100% — 50%6%
2 0,24
0
= 0,06.100% — 2504
z 0,24
84. 1. Al, Zn tac dung dung dich HNOj khong c6 khi thoat ra, dung dich chira ba mubi i san phém c¢6 NH4NOs,.
Phuong trinh phan tmg: 8 Al + 30 HNO3; — 8 AI(NO3); + 3 NH4NO; + 9 H,0O @
4 Zn + 10 HNOs; — 4 Zn(NO3), + NH;NO; + 3 H,0 2

. _ +7 _ -pH -3
2.Dung dich HNO;:  indngde ~ HNOs=[H]=10""=10"M

i s6 mol HNOs = Cy.V = 25.10™ = 0,025 (mol)

Goi s6 mol Al, Zn trong 0,368 gam hdn hop lan lugt 14 x, y mol.

Theo cac phuong trinh phan Gng (1) va (2)tacd: 27x + 65y =0,368 va 30x/8 + 10y/4 = 0,025
= x=4.10"mol, y = 4.107* mol

My =27x= 0,108 gam, m,,= 65y = 0,260 gam

3. Dung dich A chtra AI(NO3)3; Zn(NO3)2 cho tac dung vai dung dich NH3 du:

AI(NOs); + 3 NH; + 3 H,0 — AI(OH)3l + 3 NH,NO; (3)

Zn(NO3), + 2 NH; + 2 H,0 — Zn(OH),4 + 2 NH,NO; (4)

Zn(OH), + 4 NH; — Zn(NH,),** + 2 OH (5)
Khéi luong két tia thu duge m = 78x = 0,312 (gam)
85. Phuong trinh phan ung: Fe + 4 HNO; — Fe(NOs); + NOT + 2 H,0 @
Néu du Fe s& xay ra phan tng: Fe + Fe(NOs); — Fe(NOs), (2)

Goi s6 mol Fe 14 x, s6 mol axit HNOj; 13 y. Trong dung dich c6 thé c6 cac ion: H, NOg, Fe**, Fe**, cu thé nhu sau:
Truwong hop 1: Néu du hodc vira da HNOs, tirc 1a: y 2 4x i phan tmg (1) xay ra hét Fe nén khong co phan tng (2).
Dung dich chira HNO; (y - 4X) mol va Fe(NO3); x mol: H (y - 4x) mol; Fe** x mol; NO; (y - x) mol
Truong hop 2: thiéu HNOg, tirc 1a: Y < 4 i phan tmg (1) xdy ra hét HNOs, du Fe nén ¢6 phan tmg 2 xay ra. S6 mol
Fe(NOs); sinh ra tir phan tng (1) 1a y/4 mol lugng Fe con lai sau phan tng (1) 1a (x - y/4).
Néu: (x - y/4) E y/8 thi phan tg (2) xay ra con du Fe(NO3)3 thi dung dich chira:

Fe(NO3)3 : y/4 - 2(x - y/4) = (3y/4 - 2x) mol va Fe(NO3), : 3(x - y/4) mol,
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R , Y . , £
Fe®* : (3y/4 - 2x) mol; Fe?" : (3x - 3y/4) mol; NO; ™ : 3y/4 moINéu: (X | %) > gphan ung (2) xay ra hét

Fe(NOg3)3 va Fe du. Dung dich chira: Fe(NO3); c0 ( y_+ !) = 3_ymol. Dung dich chtra Fe?* : 3_y mol,
4 8 8 8

NOs 1+ Y mol.
4

C. Bai tdp tw gidi:
86.a. CO haikhi Ava B:-Néutrdéncungsd mol A, Bthithudwochdnhop XcddX/He=7,5
-Néutroncungkhdilwong A, Bthithudwochdnhop Y c6dY/O,=11/15 Timkhdilwongmolciia Ava B.
b. Mot hdn hop khigdm N, va H,coti khdidd i véi H, bang 3,6. Sau khi nung néng mot thdvi giandé da thé can
bangthiti khdictiahdnhopsauphdningddivéiH,bang4,s.
Xac di nh % theo thé tich ct a cac hd n hop trwdc va sau phd n (ng. Tinh hié u sué t pha n tng.
Papsd:  a Ma=44;Mg=16  b.%V\,=12,5% ; %V, = 62,5% ; %V = 25% ; Hié u suat = 50%
87. a. Viét cac phuong trinh phan tng diéu ché NH; trong phong thi nghiém va trong cong nghiép.
b. Viét cac phwong trinh phan tmg diéu ché axit nitric tir amoniac.
c. Cho 3 manh kim loai Al, Fe, Cu vao ba cbc dung dung dich axit nitric c6 néng d6 khac nhau va théy:
- Che c6 Al: Khong c6 khi thoat ra, nhung néu 1y dung dich sau phan tmg tac dung v6i dung dich NaOH thay
khi c6 mui khai bay ra.
- Cdc c6 Fe: C6 khi khong mau bay ra va hoa nau trong khéng khi.
- Cbc ¢6 Cu: C6 khi mau ndu bay ra.

Hay viét cac phuong trinh phan tmg xay ra.

Pap sé: a NH, + OH —'—s NHa™ + H,0
hodc dung NaOH ran hat nuge cua dung dich NH; dam dac dé thu khi NH;.
b. SGK
c. Coc c6 Al: tao ra mudi amoni. Cdc c6 Fe: tao ra khi NO. Céc c6 Cu: tao ra khi NO..
88. a. Bazo Bronstet 1a gi ? Nhiing bazo nao duoc goi 1a kiém ?
b. Hay giai thich tai sao amoniac va anilin déu c6 tinh bazo ?
¢. Dung dich NH3 1M ¢6 o = 0,43 %. Tinh hang s6 Kg va pH cta dung dich do.
d. Néu nhan xét khai quat vé sy phan i cia bazo trong dung dich nuéc.
Dadp s6: a. SGK
b. Ca hai déu 1a bazo vi déu c6 kha nang nhan H* (do trén nguyén tir nito déu con déi electron chira
tham gia lién kér). c.K,=1,86.10°; pH = 11,633
89.a. Nhdm va magie tac dung védi HNOj3 loang, nong déu sinh ra NO, N,O va NH;NO; .
Viét phuong trinh ion thu gon ctia cac phan tng xay ra.

b. Khi hoa tan hoan toan 1,575 gam hdn hop A gdm bdt nhém va magie trong HNO; thi ¢6 60% A phén (g tao
ra 0,728 lit khi NO (dktc).

Tinh phan trim khéi lugng ctia Mg va Al trong hdn hop.
Pdp s6: a. Viét 3 PTPU cho mdi cap.
b. %myg = 71,43% ; %mp = 28,57%.
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90. a. Hay viét cdc phuong trinh phan tmg hod hoc thyc hién diy bién hoa sau:

0 (0] (0]
A—L SN, 25 A 2

b. Chi ding quy tim, hiy phén biét cac dung dich dung trong céc lo mit nhan sau:
BaCl, ; NH4CI ; (NH4),SO, ; NaOH ; Na,COs.
Padp so: a. Ay la NH;NO, ; A, 1A NO ; A; 1A NO, ; A, 1a HNO; ; A 1a Cu(NO3),.

Cu 0
SA, — 122 5 A, —t>o As — Y s A,

b. Luu y NH," 12 mét axit yéu lam d6i mau qui tim thanh hdng.
91. Viét cac phan ung nhiét phan mudi amoni sau déy:

NH,Cl, NH;HCO3, (NH),CO3, NH:NO,, NH,NO3, (NH,)3PO4, (NH4),SO04, (NH,),Cr,0;
Dap sé: . NH,Cl —Y5 NH; + HCl  NHHCO; —Y— NH; + CO, + H,0
(NH2),COs —Y 5 2 NH; + CO, + H,O  NH,NO, —“— N,+ 2 H,0
NH,NO; —% 5 NyO+2H,0  (NH,)sPO,—"— 3 NH4+ HPO,
(NH)2S0; —Y— 2 NH; +H,S0s  (néu tiép tuc nung néng thi cudi cng sé thu diege No+ SO, + H.0)

(NH4),Cr,0; —"—5 N, + Cr,0; + 4 H,0
92. a. Cac chit: NO, NO,, SO,, H,0, vira c6 tinh oxi hoa vira c6 tinh khir. Viét cdc phan timg chimg minh mdi tinh
chit d6 cho mdi chat da néu trén ma khong dugc cho cac chat d6 tac dung 1dn nhau (#dt ca 8 phan img).

b. Tl quing photphorit va cac chat khac, viét cac phan (mg didu ché photpho, supephotphat don, supephotphat kép.

(Lutu y: Didu ché phét pho: 2 Cas(POL), + 6 Si0, — > 6 CaSiO; + P,0;;  P,@ +10C —"— P,+ 10 CO)

93. Hop chit MX, kha phé bién trong tu nhién. Hoa tan MX, bﬁng dung dich HNOj3; dac néng, du ta thu dugc dung
dich A. Cho A tac dung véi BaCl, thay tao thanh két tua trang, con khi cho A tac dung vdi NH; du thay tao thanh két
tua nau do. a. Héi MX; la chat gi ? Goi tén n6. Vit cac phuong trinh phan tmg xay ra.

b. Viét c4u hinh electron ctia M va cuia cac ion thuong gip ctia kim loai M.
Pdp s6: a. MX, la FeS, (Quang pirit sdt) b, Fe: 1s?2s?2p®3s?3p°3d°4s?; Fe?": 1s?2572p°3s%3p°3d° ;
Fe®: 15%25%2p®3s%3p°3d°

94. a. Viét cac phuong trinh phan ting xay ra trong quy trinh diéu ché axit nitric tir khi NH; va oxi khéng khi.

b. Tinh thé tich dung dich axit nitric 50% (c6 d = 1,31 g/ml) tao thanh khi dung hét 1m® khi NH; (¢ diéu kién tiéu
chuan). Biet rang chi c6 98,56% NHj chuyén thanh axit nitric.  Pdp so: b. V = 4,232 lit dung dich HNO3

95. Cho bdt Zn vao dung dich hon hgp NaNO; va NaOH, két thiic phan rng thu dugc 8,96 lit (dktc) hon hop khi NH;
va H,. Cho hén hop nay vao mét binh kin nung néng dé nhiét phan NH;, sau phan tmg thu dugc V lit hdn hop khi
trong d6 N chiém i thé tich V, H, chiém 1—82 thé tich V, con lai 1a NHa.

a. Tinh thé tich V & dktc.

b. Tinh ti khdi ctia hdn hop trudc va sau phan Gng so véi Hy, giai thich sy thay dbi cua ti khoi nay.
¢. Suc hén hop khi A vao dung dich HCI vira d. Sau phan tg cho thém nuéc cat vao thanh 1 lit dung dich. Tinh pH

ctia dung dich mudi tao thanh, biét pk NHy =475,

Pdp s6: a. V = 10,752 lit
X _ 95 ‘
b. Gt trascpumz = 4,75 V@ Gt sau P2 = e ~ 3,96 ; Do khi lwong hdn hop khi khong ddi, nhung téng

s6 mol khi sau phan ung tang.
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c. pH =5,09
96. Binh kin ¢6 V = 0,5 lit chira 0,5 mol H, va 0,5 mol N, (¢ t°C) khi dat dén trang thai can b:lfmg ¢6 0,2 mol NH; tao
thanh.
a. Tinh hang sb can bang K (¢ t°C)
b. Tinh hi¢u suat tao thinh NH;. Mudn hiéu suét dat 90% can phai thém vao binh bao nhiéu mol N, ?
¢. Néu thém vao binh 1 mol H, va 2 mol NHj thi can bang sé chuyén dich vé phia nao ? Tai sao ?
d. Néu thém vao binh 1 mol heli, cin bang s& chuyén dich vé phia nao ? Tai sao ?
Pdp s6: a. K¢ = 3,125
b. Higu sudt = 60% ; D¢ dat hi¢u suit 90% thi can thém vao binh 57,25 mol N,.
¢. Can bang s& chuyén dich theo chidu nghich (Dua vdo gid tri ciia Kc ¢ trén dé xét)
d. Theo chidu thuan, phan tng lam giam s6 mol khi, tirc 1a 1am giam ap suat chung ctia hé (do phan
ung thuwce hién trong binh kin). Vi vay, khi thém khi He s& lam cho 4p suét chung cta hé ting, nén cin
bang bi dich chuyén theo chiéu thuan (nguyén ly Losatolie).
97. Mot hon hop X gém 2 kim loai Al va Cu. Cho 18,20 gam X vao 100ml dung dich Y chira H,SO,4 12M va HNO;
2M, dun néng cho ra dung dich Z va 8,96 lit (dktc) hdn hop khi J gdm NO va khi D khong mau. Biét hdn hop khi J c6
ti khoi d6i véi H, = 23,5.
a. Tinh s6 mol khi D va khi NO trong hdn hop khi J.
b. Tinh khéi lugng mdi kim loai trong hdn hop dau. Tinh khéi lugng mbi mudi trong dung dich Z.
c. Tinh thé tich dung dich NaOH 2M thém vao dung dich Z dé bat dau co két taa, két taa cuc dai, két tha cuc tiéu.
Tinh khoi luong két tua cuc dai, cuc tiéu.
Pdp s6: a. Khi D 1a SO, c6 s6 mol 12 0,2 ; s6 mol khi NO 12 0,2.
b. mai = 5,4 gam ; Mc, = 12,8 gam ; Dung dich Z gdm: Al,(SO,); ¢6 m = 34,2 gam va CuSO, c6 m =
32 gam.
c. Bit dau két tha, Vygnaon = 0,5 lit ; Dé duoc luong két ta cuc dai, can thém 0,9 lit dung dich NaOH
Pé duoc luong két tua cuc tiéu, cAn thém 1 lit dung dich NaOH ; Khéi luong két tua cuc dai 12 35,2 gam ; Khéi luong
két tha cy tiéu 1a 19,6 gam.
98. Cho 200ml dung dich A chira HNO3z 1M va H,SO, 0,2M trung hoa v6i dung dich B chira NaOH 2M va Ba(OH);
1M. 1. Tim thé tich dung dich B can dung ?
2. Dung 200ml dung dich A tac dung vira da vé6i 11,28(g) hdn hop kim loai Cu, Ag. Sau phan ung thu dugce dung dich
C va khi D, khéng mau, hoa néu trong khong khi.
a. Tim thé tich khi D ¢ 27,3°C; latm.
b. Tim ndng d6 mol/l cta cac ion c6 trong C ? (Gid sit cdc chdt dién li hodn todn).
Ddp s6: 1. Thé tich dung dich B can dung 13 0,07 lit.
2. a. Khi D 1a NO c6 thé tich 1a 1,7248 lit.
b. CAQF 0,3M;C o 0,375M ; C o 0,65M;C o 0, 2M

u O 4

99. Hoa tan a g hdn hop kim loai Cu, Fe (trong do Fe chiém 30% vé khoi lwong) bang 50ml dung dich HNO; 63% (d
= 1,38g/ml) khudy déu hdon hop cho dén khi cac phan (mg xay ra hoan toan, thu dugc chat ran A can ning 0,75 a gam,
dung dich B va 7,3248 lit hdn hop khi NO, va NO & 54,6°C, latm. Hoi c6 can dung dich B thi thu dugc bao nhiéu

gam muoi khan ?
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Pdp s6: Do khéi lugng hdn hop kim loai du vugt qua khéi lugng Cu c6 trong hdn hop ban dau (= 0,7a gam),
nén khong c6 mudi dong trong dung dich B. Dung dich B chi chira mudi sat(Il) nitrat, sau khi ¢o can
thu dugc 37,575 gam mubi khan.

100. Hoa tan 48,8 gam hdn hop gom Cu va mdt oxit sat trong lwong du dung dich HNO; thu duoc dung dich A va
6,72 lit kni NO (¢ diéu kién tiéu chudn). Co can dung dich A thu duoc 147,8 gam chét rin khan.

a. Hiy xac dinh cong thirc ciia oxit sat.

b. Cho cung lwong hon hop trén phan tmg v6i 400ml dung dich HC1 2M cho dén khi phan mg xay ra hoan toan, thu
dugc dung dich B va chét rin D. Cho dung dich B phan tng v6i lugng du dung dich AgNOj; tao thanh két tua. Hay
tinh lugng két taa thu duoc.

. Cho D phan tng véi dung dich HNO3. Hay tinh thé tich khi NO thu dugc tai 27,3OC va 1,1 atm.
Pdp s6:  a. Cong thirc oxit sit cAn tim 14 Fe;0,
b. Chat ran D chi con Cu, nén magcy = 0,8 . 143,5 = 114,8 (gam)

¢. S6 mol Cu trong D = 0,4. Vyor ~ 5,97 lit.
101. Cho 2,16 gam hdn hop gom Al va Mg tan hét trong dung dich axit HNO3 lodng, dun néng nhe tao ra dung dich

A va 448 ml ( do ¢ 354,9 K va 988 mmHg) hdn hop khi B kho gém hai khi khong mau, khéng ddi mau trong khong
khi. Ty khdi ctia B so v6i oxi bang 0,716 lan ty khéi cia CO2 so voi nito. Lam khan A mot cach can than thu dugc
chat ran D, nung D dén khdi luong khong doi thu duoc 3,84 gam chét rian E. Viét phuong trinh hoa hoc, tinh lwong
chit D va % lugng mdi kim loai trong hén hop ban dau.

& Cdc phuong trinh héa hoc : Khi B theo gid thiét chita Np va N2O.

5Mg+ 12HY + 2NO; > 5Mg?*+ NpT + 6H0 (1)
4Mg+ 10H"+ 2NO,; > 4Mg?"+ N0 T+ 5H0 @)
10Al+ 36 H" + 6NO; — 10APT + 3Np T+ 18H0 3)
8AI+ 30H" + 6NO; > 8AIPT+ 3NxOT + 15H0  (4)

4AI(NO3)3 — 2Al03 +12NO T+30, T (5)
2Mg(NO3)? — 2MgO + 4NO2 T+ 021 (6)

+ - 2+ +
4Mg+ 10H" + NO,; — 4Mg“"+ NH; + 3H0 )
8Al + 30HT +3NO; > 8AIRT +3NH + 9H0 ®)
2NH4NO3 —»>No T+ O T+4Ho0 1 (9)

Pdp s6: chdt D gom : AI(NO3)3 (8,52 gam) ; Mg(NO3)2 (6,66 gam) ; NH4NO3 (2,4 gam) c6 heong = 17,58 gam. Hon
hop ban dau c¢6 50% lwong méi kim logi.
102. Dung dich B chira hai chét tan 1a H,SO, va Cu(NO3),, 50ml dung dich B phan tng vira da véi 31,25 ml dung

dich NaOH 16%, d = 1,12 g/ml. Loc léy két tia sau phan tng, dem nung & nhiét d6 cao dén khéi luwong khong ddi,
duogc 1,6 gam chat ran.

a. Tim nong d¢ mol/l ctia dung dich B.

b. Cho 2,4g ddng vao 50ml dung dich B (chi ¢é khi NO bay ra). Hiy tinh thé tich NO thu dugc & dktc (cdc phan g
xdy ra hoan toan).

Dap 56 a. Cwm(dung dich H,SO,4) = 1 mol/l ; Cy(dung dich Cu(NO3),) = 0,4 mol/l. b. Vyor = 0,56 lit
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103. Kim loai M trong diy Beketop c6 hoa tri bién ddi x va y (v6i y > x). Kim loai tao ra hai mubi clorua va hai oxit.
Ham luong % clo trong cac mudi clorua ti I¢ véi nhau la 1 :1,172.
Ham luong % oxi trong céc oxit ty 1¢ véinhaula 1: 1,35.

a. Xac dinh tén kim loai M.

b. Cho kim loai M tac dung véi 100ml dung dich A gdm AgNOs3; 1M va Hg(NO;), 1,5M thu dugc hdn hop kim
loai X va dung dich B chi chira mdt muoi duy nhat. Hoa tan hon hgp kim loai X trong axit HNO3z; dam déc, nong thay
thoat ra 15,68 lit khi (dktc). Tinh khoi lwgng hon hop kim loai X.

Biét: Hg =200, Ag=108.

Pdp s6:  a. Sit (Fe = 56)

b. Khéi lwong hdn hop kim loai X = 46,4 (g) (gom: 0,1 mol bac, 0,15 mol thity ngdn, 0,1 mol sdt)
104. Lic m gam bot sit v6i dung dich A gdm AgNO3 va Cu(NO3),, dén khi phan tng két thiic, thu dugc x gam chat
ran B. Tach chat ran B, thu dugc nude loc C.
Cho nuéc lgc C tac dung voi dung dich NaOH du, thu dugc a gam két tha cua hai hidroxit kim loai. Nung két toa
trong khong khi dén khoi lugng khong doi dugce b gam chat ran.
Cho chit ran B tac dung hét v6i dung dich HNOj; lodng thu dugc V lit khi NO (dktc).
1. Lap biéu thirc tinh m theo a va b.
2.Choa=36,8;b=32;x=344.
a. Tinh gia tri cua m.
b. Tinh s mol ctia mdi mudi trong dung dich A ban dau.
¢. Tinh thé tich V ctia khi NO. Cho: Cu = 64, Ag = 108, Fe = 56.
Pdpso: 1. m=8575b—7a
2.a. m=16,8gam
b. Dung dich A ban dau chtra: 0,2 mol AgNO3 va 0,3 mol Cu(NO5),.
c. Thé tich V cita khi NO = 4,48 Iit.
105. Mot miéng Mg bi oxi héa mot phan thanh oxit, chia miéng d6 1am hai phan bang nhau.
- Phan I cho hoa tan hét trong dung dich HCI thi dugc 3,136 lit khi. C6 can thu duoc 14,25g chét ran A.
- Phén I, cho hoa tan hét trong dung dich HNOj thi thu dugc 0,448 lit khi X nguyén chét, phém dung dich ¢6 can duogc
23g chat ran B.
a. Tinh ham lugng Mg nguyén chét trong mau da sir dung.
b. Xéc dinh cong thirc phéan ti khi X (cdc thé tich khi do ¢ dktc).
Cho:Mg=24;H=1;Cl=355;N=14; 0 =16.
Pdp s6:  a. %mug(nguyén chét) = 89,36%, %ompmgo = 100% - 89,36% = 10,36%.

b. Khi X 1a N, (gidi theo phwong phdp bdo todn electron, ¢6 mét phan sinh ra mudi amoni)

106. Mot oxit (A) clia nito c6 chira 30,43% N vé khoi lugng. Ty khdi (hoi) clia A so v6i khong khi 14 1,59.
1. Tim cong thuc ctua A.
2. Bé diéu ché 1 lit khi A (134°C va 1 atm) can it nhét 1a bao nhiéu gam dung dich HNO3 40% tac dung véi
Cu (voi gid thiét chi co khi A thodt ra duy nhat).
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3. Biét rang 2 phan tir A c6 thé két hop v6i nhau thanh mot phan tir oxit B. ¢ 25°C, 1atm, hdn hop khi (A+B) c6
ty khdi so voi khong khi 1a 1,752.

Tinh % thé tich ctia A, B trong hdn hop.

4. Khi dun nong 5 lit hdn hop (A + B) ¢ 25°C, 1 atm dén 134°C, tat ca B dd chuyén hét thanh A. Cho A tan
vao nudc tao thanh 5 lit dung dich D. Hay tinh nong d6 cta dung dich D.

Hiéu sudt cac phan img la 100%).
(i p g

Pdp sé: 1. Oxit A cua nito 1a NO,
2. Khéi lugng dung dich HNO; 40% can ly 1a 9,45 gam
3. %V = 89,13% va %Vg = 10,87%
4. Nong do HNO; trong dung dich D 1a 0,03M

107. Bdt chay 5,6 gam bot Fe nung do trong binh oxy thu dwgc 7,36g hdn hop A gém Fe,0s, Fe;0,4 va mot phan Fe
con lai. Hoa tan hoan toan hdn hop A bing dung dich HNO; thu dugc V (lit) hdn hop khi B gdm NO, va NO c6 ty
khéi so voi H, bang 19.

1. Tinh thé tich V (¢ dkc).

2. Cho mét binh kin dung tich 4 lit khong ddi chira 640ml H,O, phan con lai chira khong khi & dktc (c6 ti 1&
thé tich gitra N, : O, = 4 : 1). Bom tat ca khi B vao binh va lic k¥ dugc dung dich X trong binh.
Gia str 4p suat hoi H,O trong binh khong dang ké. Tinh ndng d6 % ciia dung dich X.

Pdp s6: 1. V(dktc) ~ 963 ml
2. Luong oxi trong khong khi du dé thyc hién cac phan tng véi NO va NO,, vi vay luong NO, va NO
dugc chuyén hoa hoan toan thanh axit HNOs, nén ndng do cua dung dich X (chinh la dung dich HNO3)
~ 0,067M.

108. Nung 37,6 gam mudi nitrat cia kim loai M dén khdi lugng khong d6i thu duoc 16 gam chit ran 1a oxit duy nhat
va hon hop khi ¢6 ti khoi hoi so véi H, bang 21,6.

a. Xéac dinh mudi nitrat .

b. Lay 12,8 g kim loai M tac dung v6i 100ml hdn hop HNO31M , HCI 2M, H,SO, 1M thi thu dwoc bao nhiéu
lit NO (dktc).

Ddp s6:  a. Mubi nitrat can tim 1a Cu(NOs),.
b. & day chi co6 phan ung cua Cu voi NO;™ trong moi truong axit sinh ra khi NO. Lugng Cu da cho 1a
du so v6i lwong HNO3, vi vy s6 mol NOT = s6 mol ciia NOy (do méi triwong con dw nhiéu H', nén
NO; bi khur hoan toan) = 0,1.1 = 0,1 (mol) = V (gktc) = 2,24 lit.

109. Hon hop X gom Fe, Cu c6 khdi lwong 6 gam. Ti 1¢ khdi lugng giita Fe va Cu 1a 7: 8. Cho lugng X trén vao mot
luong dung dich HNO3;1M , khuay déu cho phan tng xay ra hoan toan thi thu dugc 1 phan ran A ning 4,32 gam, dung
dich B va khi NO duy nhat.

a. Tinh thé tich khi NO tao thanh (do ¢ dktc)

b. Tinh thé tich dung dich HNO; d4 dung.

c.Tinh lugng mudi tao thanh trong dung dich B .

ChoFe=56,Cu=64,N=14,0 =16.
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Padp s6:  a. Khéi lugng chat rin du 16n hon khéi lugng Cu c6 trong hdn hop du, nén sit con du va coi nhu chi
c6 6 — 4,32 = 1,68 (gam) (= 0,03 mol) sit tham gia phan tmg v&i dung dich HNOj3 tao ra Fe** va khi
NO. Tinh theo bao toan electron = Nyot = 0,02 mol — Vyor = 448 ml.
b. Npnos da dung = 0,02 . 4 = 0,08 (mol) > Vg4 =80 ml
¢. Dung dich B chira mudi duy nhét 12 Fe(NOs), c6 khdi lwong m = 0,03.180 = 5,4 (gam)

110. 34,8g mot oxit kim loai tac dung vira du véi 1,2 lit dung dich HCI 1M. Ciing véi lugng oxit nay hoa tan trong
axit HNO3 dam dac, du thi lugng HNO; da phan g vura du 1a 1,5mol. Hoi cong thire cta oxit 1a gi? ( Biét kim loai c6

thé c6 hoa tri I va 111).

Pdp s6: Bién luan s& thay trong oxit c6 ca kim loai & trang thai hoa tri (II) va (III). Goi phan c6 hoa tri (II) 1a x
mol, phén c6 hod tri (IIT) 1a y mol. Tur céc dir kién cia bai toan s€ tinh dugc x =y = 0,15 (mol) va khdi

luong kim loai trong oxit 1a 25,2 gam = Myin 10 = 56 — oxit cAn tim 13 FeO.Fe,05 hay Fe;0,.
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Chuong IV: Cacbon va silic
A. Tom tit 1y thuyét:

Cacbon - silic thugc nhom IVA ctia bang hé thong tuan hoan. Trong nhém cé cac nguyén té cacbon C, silic Si,
gemani Ge, thiéc Sn va chi Pb. Nguyén tir clia cdc nguyén t6 nay c6 4 electron 16p ngoai cung, c6 cAu hinh ns’np?.
Theo chiéu ting cua dién tich hat nhén, tinh chét cua cic nguyén té bién ddi nhu sau: cacbon C va silic Si 1a cac phi
kim 13 rét, thiéc Sn va chi Pb 1a cac kim loai, gemani Ge 14 nguyén t6 trung gian.

Ta chi tim hiéu hai nguyén t6 c6 nhiéu tmg dung nhat 1a cacbon C, silic Si.

I. Pon chit cacbon:

1. Tinh chdt vat \i:

Cacbon la chét rin, tdn tai & nhiéu dang thu hinh:

- Kim cuong: tinh thé trong subt, 1a vat liéu cung nhét trong ty nhién, dan nhiét kém, khong dan dién.
- Than chi: mau x4m, c6 anh kim, mém, dan dién tdt thuong dugc dung lam dién cyec.

- Than vé dinh hinh: than d4, than gd, md hong.

2. Tinh chdt héa hoc:
& diéu kién thuong, cacbon 1a phi kim hoat ddng hoa hoc kém. Nhung khi dun néng, don chit cacbon khé hoat dong.
a. Thé hién tinh khir di vé6i cac chit oxi hoa, chéng han:
- Chdy véi oxi: & nhiét d cao (trén 900°C) thi san pham tao thanh chu yéu 1a CO. & nhiét d6 thip hon (dwdéi 500°C) thi
san pham tao thanh chu yéu 1a CO,:
C+ 02 —> C02
2C+0,—>2CO
Ngoai ra thé con c6 phan img: C + CO, — 2 CO
- Phan (mg v&i chét oxi hoa khac:
3C+2KClo; —% 2KCI + 3CO,
C+2Cu0 —Y 2Cu+CO,
C+2Zn0 —Y 5 zn+CO
b. Thé hién tinh oxi hoa véi cac chét khir khac, chang han:
Phan Ung voi kim loai manh & nhiét d6 cao tao thanh cacbua kim loai:
ca+2Cc —Y CaC,
4A1+3C —2 5 ALG
Céac cacbua kim loai nay tac dung véi nude hodc axit tao ra hidrocacbon va hidroxit kim loai, ch’fmg han: Al,Cs +
12H,0 — 4AI(OH); + 3CH,T.

I1. Hop chat:

1. Cacbon oxit (CO): 1a khi doc, thé hién tinh khir manh.

- Chay véi oxi: 2C0+0, —2 > 2C0,
- Két hop véi clo (500°C va trong béng t6i), tao thanh photgen:

co+cl, —% cocl,

Néu duoc chiéu sang, phan (g c6 thé xay ra & nhiét do thudng.
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(Photgen la chdt rit ddc, trong chién tranh thé gidi thir nhat da dwoc ding dé lam bom hoi ngat. Ngay nay, nguoi ta
dung no trong cdc phan ung tong hop hiru co).
- Khtr oxit kim loai ¢ nhiét d¢ cao:
3CO + Fe,0; —"— 3CO,+2 Fe
- Trong dung dich, CO cling c6 thé khir dugc mot s6 mudi cua kim loai qui, nhu vang, platin, paladi dén kim loai tu
do:
PdCl, + H,O + CO — Pd + 2 HCI + CO,
- Phan tng véi kiém (dun nong): tao thanh fomiat.
CO + NaOH —» HCOONa
2. Cacbon dioxit (CO,): khi khong mau, khong duy tri sy chay.

- Tan trong nudc tao thanh axit cacbonic, 1a mdt axit yéu hai 14n axit.

CO,+2H,0 | i HsO"+HCO;
- La mot oxit axit, nén tac dung dugc véi bazo va oxit bazo:
Néu du kiém: CO, + 2 NaOH — Na,CO; + H,0
Néu thiéu kiém: Na,CO; + CO, + H,0 — NaHCO,

- Piéu ché: CO, dugc didu ché bang cach ddt than hodc di tir mudi cacbonat:

CaC0O; —C ; ca0 + CO,
Trong phong thi nghiém: CaCO; + 2 HCl — CaCl, + CO,T + H,0
3. Mudi cachonat: Axit cacbonic tao ra hai mudi la cacbonat va hidrocacbonat.
- Mubi cacbonat: chi c6 cac mudi cua kim loai kiém va amoni 1a tan tdt trong nude (riéng Li,COs tan vira phdi trong
nede ngudi va tan it hon trong nude néng). Dung dich cua cac mudi nay trong nudc cd xay ra qué trinh thiy phan,
nén moi truong cé tinh kiém (doi vgi mudi amoni cachonat czlnﬁ vay).

CO“+HO — HCO +OH

3 2 — 3
- Mudi hidrocacbonat: Pa s6 cac mudi nay tan dugc kha nhiéu trong nude, nhung kém bén, c6 thé bi phan huy ngay ca
khi dun néng dung dich:
0
2 NaHCO; ——> Na,CO; + CO,T + H,0
Ca(HCOs), === CaCO3{ + CO, + H,0

I11. Trang thai thién nhién:

Cacbon t6n tai & ca dang don chét va hop chét trong tu nhién.
Pon chat nhu: than d4, kim cuong, than chi.
Hop chit nhu: CaCOj (dd voi, dd phan, dd hoa), MgCO3 (manhézit), CaCO3.MgCOs (@6l6mit), FeCOs (xidérit),
CuCOs;.Cu(OH), (malakit).
Ngoai ra cacbon con ton tai mot lugng 16n trong cac hop chét hiru co (ddu mo, khi dét, ...)
IV. Silic va cong nghiép silicat
1. Silic 1a mot trong nhirng nguyén t6 phd bién nhét trong vo Trai dat (ding hang thr hai sau nguyén t6 oxi)
Silic c6 hai dang thu hinh, dang v6 dinh hinh va dang tinh thé. Dang tinh thé o céu trac tuong tu kim cuong, gion
va cling, ¢6 anh kim dan dién va dan nhiét kém.

Silic 1a nguyén td it hoat dong hoa hoc.
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Si + F2 —d S|F4
si+0, —%5 sio,
Si +2NaOH + H,0 —Y%— NaSiO; + 2H,
Diéu ché Si trong phong thi nghiém:
2Mg +Si0, —% Si + 2MgO
Diéu ché Si trong cong nghiép:
2C+Si0, —Y si + 2cot
2. Hop chét cia silic
a. Silic dioxit (SiO,)
SiO, 1a chét rén khong tan trong nudc, kho nong chay (1610°), co tén goi 1a thach anh. Cat tring 1a nhitng hat thach
anh nho.

Si0, 1a oxit axit. & nhiét d6 cao, SiO, tac dung véi oxit bazo, kiém, cacbonat kim loai kiém tao ra silicat:

Si0, + CaO N CaSiO; (canxi silicat)
Si0, + 2NaOH —%5 NasSi0; + H,0
Si0, + K,COs _ Y 5 KsSiO, + CO,t

SiO, ¢6 tinh chat hoa hoc dic trung 1a tan dugc trong dung dich axit flohidric HF:

Si0, + 4HF —> SiF, + H)O
Vi vy ngudi ta ding axit flohidric dé khéc hinh trén thuy tinh.
SiO, duoc dung rong rii trong xiy dung, san xuét thuy tinh, d4 mai...

b. Axit silicic va mudi silicat
Axit silicic ¢6 cong thirc hoa hoc 1a H,SiOs, 14 axit yéu, it tan trong nude.
Diéu ché axit silicic bang cach cho axit clohidric tac dung vé&i dung dich silicat, dwgc dung dich H,SiO; duédi dang
keo:

2HCI + NaSiO; — H,Si0; + 2NaCl
Mubi cua axit silicic ¢6 tén 1a silicat. Natri va kali silicat trong bé ngoai gidng thuy tinh, nhung tan dugc trong nudc,
vi vy ching c6 tén 1a thuy tinh tan. Dung dich ctia ching tan trong nudc goi la thuy tinhlong.
Thuy tinh tan ding dé ché tao xi ming va bétong chiu axit, ding 1am 16p bao vé gd khong chay, san xuit silicagen.
Silicagen 12 mot polime vé co c¢6 cong thirc (SiO,), 12 mot chat chdng 4m rat tét, dung trong bao quan phim anh, bing
dia hinh, thuc phdm cao cép ...
3. Cong nghiép silicat

a. San xuét thuy tinh: kinh, chai lo, cde, chén ...

b. San xuat d6 gdm: gach, ngoi, chum, vai, bat dia...

C. San xuat xi ming
B. Bai tap co 101 giai:

be bai
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111. C6 1 lit dung dich hdn hgp Na,CO; 0,1 M va (NH4),CO; 0,25 M. Cho 43 g hon hop BaCl, va CaCl, vao dung
dich d6. Sau khi cic phan tmg két thuc thu duge 39,7 g két tiia A va dung dich B.

1. Tinh % khéi lugng céc chét c6 trong A.

2. Chia dung dich B thanh 2 phan bing nhau:

a. Cho axit HCI vao mot phdn, ¢6 can dung dich va nung chét rin con lai toi khéi lugng khong d6i duoc chat
ran X. Tinh % khéi lugng cic chat trong X.

b. Pun néng phan thir hai roi thém tir tir 270 ml dung dichBa(OH), 0,2 M vao. Héi tong khéi luong cua 2
dung dich giam ti da bao nhiéu gam ? Gia sir nudc bay hoi khong dang ké.
ChoC=12;0=16;Cl=355; Ca=40; Ba=137.

112. 1. Cho a mol CO, tac dung véi b mol Ba(OH)s.
a. Hay giai thich su phu thudc giira a va b theo cac diéu kién sau:
b<a<2b;2b<avab>a.
b. Khi thay Ba(OH), bang NaOH thi cac bat dang thirc trén con diing hay khong?
c. ap dung a = 0,15 mol, b = 0,18 mol tng véi cic diéu kién nio trong cac diéu kién trén.
2. Hoa tan 22,95 g BaO vao nudc duoc dung dich A. Cho 18,4 g hdn hgp CaCO;3 va MgCOj3 hoa tan hét trong dung
dich HCI thu duoc khi B. Néu cho dung dich A hap thy hét khi B thi c6 két tta tao thanh hay khong ?
3. Néu 14,2 g hdn hop hai mudi trén trong d6 c6 a% MgCOs tac dung v6i dung dich A thi a c6 gia tri bang bao
nhiéu dé cho lugng két ta c6 trong dung dich 1a cao nhét, thap nhét ?

113. Cho rat tir tir dung dich A chira x mol HCl vao dung dich B chita y mol Na,COj3. Sau khi cho hét A vao B ta duoc
dung dich C. Hoi trong dung dich C c¢6 nhitng chét gi, bao nhiéu mol (tinh theo x vay).
Néu x =2y thi pH ctia dung dich C 14 bao nhiéu sau khi dun nhe dé dudi hét khi.

114. Hoa tan hoan toan 11,2 g CaO vao nudce ta dugc dung dich A.

1. Néu cho khi CO, suc qua dung dich A va sau khi két thuc thi nghiém thiy c6 2,5g két tua thi c6 bao nhiéu
lit CO, da tham gia phan g ?

2. Néu hoa tan hoan toan 28,1 g hdn hop MgCO; va BaCO; c6 thanh phan khong ddi trong d6 chira a%
MgCOs bang dung dich HCI va cho tat ca khi thoat ra hap thu hét vao dung dich A thi thu dugc két tiia D. Hoi khi a ¢6
gid tri bao nhiéu thi lugng két tiia D nhiéu nhat va it nhat.

Cho:C=12;0=16;Mg=24;Ca=40; Ba=137.

115. Mot loai da voi chira 80% CaCOs, 10,2% Al,O3 va 9,8% Fe,03. Nung da ¢ nhiét d6 cao (IZOOOC) ta thu duoc
chat ran c6 khdi luong bang 78% khdi luong da truge khi nung.

a. Tinh hiéu suit phan tng phan huy CaCOs; va % khéi lugng CaO trong da sau khi nung.

b. Dé hoa tan 10 g hdn hop sau khi nung céan tiéu tén bao nhiéu ml dung dich HCI 0,5M, gia sir cac phan tng
xay ra hoan toan.

¢. Hoa tan 26 g hdn hop sau khi nung bang dung dich HCI dur va cho tat ca khi thoat ra hip thu vao 400ml
dung dich NaOH ndng d6 a% (d = 1,18 g/ml) sau d6 thém lugng du BaCl, thiy tao thanh 18,715 g két tua. Tinha.

Cho:H=1;C=12;0=16;Al=27;Ca=40; Fe=56; Ba=137.

116. Hoa tan 55 gam hon hop Na,CO; va Na,SO; béng 500ml dung dich H,SO, 1M (lwong axit vira du) ta thu dugc
hén hop khi A va dung dich chira mot mudi trung hoa duy nhat.

a. Cho hén hop khi A vao binh kin dung tich 5 lit c6 mét it bot xac tac V,Os (thé tich khéng ding ké). Tinh &p
sudt trong binh, biét nhiét d6 binh 1a 27,3°C.
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b. Bom tiép oxi vao binh ta thu duwoc hdn hop khi B ¢6 ty khéi so véi hidro 14 21,27. Tinh s mol oxi da bom
vao binh.
c. Nung néng binh mot thoi gian ta thu dwoc hdn hop khi C, ¢6 ty khéi so véi hidro 14 22,35. Tinh % thé tich
ctia cac khi trong hon hop C.
Cho:H=1,0=16,C=12,Na=23,S=32.

117. Nung 58 gam hon hgp A gdm Al (FeCOj; + tap chit tro) va A2 (FeS; + tap chat tro) v6i luong khong khi (gém
20% oxi va 80% nito theo thé tich) vira d trong binh kin dung tich 10 lit. Sau khi cac phan tng xay ra hoan toan, thu
dugc hdn hop chét rin A3 va hdn hop khi B. Trong A3 chi chira mot sét oxit duy nhat va lugng tap chat tro ban dau.
Hon hop B ¢6 ty khéi so voi khong khi cé thanh phan cho trén 1a 1,181.

a. Tinh khdi lwong ctia A1 va A2 ban dau, biét rang % khdi lugng tap chét trong A1 va A2 bang nhau.

b. Tinh &p suat ctia khi trong binh sau khi nung da dua vé nhiét d6 136,5°C, gia sir dung tich cua binh khéng
doi.

c. Néu cho B phan tmg véi oxi du (c6 xuc tac V,0s), sau khi phan tmg hoan toan, hoa tan khi vao 600 gam
H,O duoc dung dich axit co khdi lwong riéng 1a 1,02 gam/ml.
Tinh ndéng d6 mol/l cta axit trong dung dich.

Cho: Fe=56,S=32,C=12,0=16, N = 14.

118. Cho ludng hoi nuée qua than néng do, sau khi loai hét hoi nudc thu duoc hdn hop khi X gom CO, H, va CO,.
Tron hdn hop khi X véi oxi du vao binh kin dung tich khong ddi dwoc hdn hop khi A & nhiét ¢ 0°C va ap suét pl.
D6t chay hoan toan hdn hop khi A rdi dua vé nhiét d6 00C thi ap suét ctia khi trong binh (hdén hop B) 1a p, = 0,5 p;.

Néu cho NaOH rin vao binh dé hap thu hét khi CO,, con lai mot khi duy nhat, nhiét 6 trong binh 1 0°C thi
ap suit do duoc 1a ps = 0,3 py.

a. Tinh % thé tich cac khi trong A.

b. Cén bao nhiéu kg than ¢ chira 4% tap chét tro dé thu duwoc 1000 m® hdn hop X do & 136,5°C va 2,24 atm.
Biét rang c6 9% cacbon da bi dbt chay.

Cho:H=1,C=12,0=16.

119. C6 600ml dung dich hdn hop Na,CO; va NaHCOs. Thém 5,64 gam hdn hop K,CO; va KHCOj; vao dung dich
trén, thi dugc dung dich A (gid sit thé tich dung dich A van la 600ml). Chia dung dich A thanh 3 phan bang nhau:

- Cho rét tir tir 100ml dung dich HCI vao phan tht nhit, thu dugc dung dich B va 448ml khi (do ¢ dktc) bay
ra. Thém nudc voi trong (du) vao dung dich B thay tao thanh 2,5 gam két tua.

- Phén thir hai tac dung vira da véi 150ml dung dich NaOH 0,1M.

- Cho khi HBr (du) di qua phan thtr ba, sau d6 c6 can thi thu dugc 8,125 gam mubi khan.

a. Viét phuong trinh phan tng dué6i dang ion.

b. Tinh ndng d6 mol cua cac mudi trong dich A va cua dung dich HCI da dung.

Cho:H=1,C=12,0=16,Na=23, K=239, Br=80, Ca=40.

120. Hoa tan 2,84 gam hdn hop hai mudi cacbonat ciia hai kim loai A va B ké tiép nhau trong phan nhom IIA béang
120ml dung dich HCI 0,5M thu dugc 0,896 lit khi CO, (do ¢ 54,6°C va 0,9 atm) va dung dich X.
1. a. Tinh khéi lvong mol nguyén tir cia A va B.
b. Tinh khdi lwong mubi tao thanh trong dung dich X.
2. Tinh % khéi lugng ciia mdi mudi trong hdn hop ban dau.
3. Néu cho toan bo khi CO, hip thu bai 200ml dung dich Ba(OH), thi ndng dé ciia Ba(OH), 1a bao nhiéu dé
thu dugc 3,94 gam két tta ?
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4. Pha lodng dung dich X thanh 200ml, sau d6 cho thém 200ml dung dich Na2SO4 0,1M. Biét rang khi lwong
két tia BSO, khongting thém nita thi tich sb ndng do cua cac ion B> va SO, trong dung dich bang: [B*][SO,*] =
2,5.10°. Hay tinh lugng két tia thyc té duoc tao ra.

Cho: Be =9, Mg = 24, Ca =40, Sr =88, Ba=137.

Huéng dan giai

111.
1. Na,CO; — 2Na* + CO %

(NH)CO > 2NH +CO*
4 2 3 4 3

BaCl, — Ba*" + 2CI°
CaCl, — Ca** + 2CI’

Cac phan tmg: Ba® + COZ — BaCOs;

Ca** +COZ — CaCOs 4
Ctr 1 mol BaCl, hoic CaCl, bién thanh BaCOj; hodc CaCOs, khdi lugng giam 71 - 60 = 11 (g). Vay tong sb mol BaCO; +
CaCO bing 43397 _ 0,3. Vay téng s6 mol CO # =0,1 + 0,25 = 0,35. Piéu d6 ching t6 du CO % .
? 11 ? :
Goi x, y la s6 mol BaCO; va CaCO; trong A ta c6 :
X + y= 0,3) _, x=0,1mol

197x +100y = 39,7 y =0,2 mol

Thanh ph?m cua A:
0,1 -197
% BaCO, = —— 100 =49,62 %
39,7
% CaCO; = 100 - 49,62 = 50,38%
2.a) Trong . + ,

;dung dichb co: Na,Cl,NH 4, CO,

Khi cho HCI vao phan tmg: CO 2™ + 2H* - H,0 + CO, T
Nhu vay khi ¢6 can ta thu dugc 2 mudi Nacl va NH,CI. Khi nung hdn hop mudi nay chi c6 NH,CI bi phan
huy:
NH,Cl —"— NH; T +HCI 1

Vay chat rin X chtra 100% NaCl.
b) Trong ~ dung dich B ¢6: Na*, Cl',CO*

+

3, NH 4. Taco:
2
1 —
Sémol COJ = E(0,35 - 0,30) = 0,025
L1

SOmolNH 4= 5
S6 mol Ba(OH), = 0,27 . 0,2 = 0,054 va vi:
Ba(OH), — Ba®* + 2 OH"
nén s6 mol Ba?* = 0,054 va s mol OH =2 . 0,054 = 0,108 (mol)
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Khi cho Ba(OH), vao, c6 cac phan ung:
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Ba’* + CO. — BaCOsl

+
NH, + OH =NH; T+ H,0
-Visd mol COZ% (0,025) <sé mol Ba® (0,054) nén sé6 mol BaCO ;=0, 025 tuc 0,025 .
197 =4, 925 (g).

- Vi s6 mol OH (0,108) < s6 mol NH ', (0,25) nén sé mol NHs bay ra 1a 0,108 tirc 0,108 . 17 = 1,836g. Viy
tong khoi luong hai dung dich giam t6i da 4,925 + 1,836 = 6,761 (g).

112. 1. a. C6 ptpu: 2 CO, + Ba(OH), — Ba(HCOs), (1)
CO, + Ba(OH), —» BaCO; ¥ + H,0 (2)
Co hai truong hop:

- Néu b <a < 2b thi ¢6 ca hai mubi.
- Néu 2b < a va a < b thi xét hai truong hop sau:
*a > 2b: tao thanh Ba(HCO3),
* a < b: tao thanh BaCO;
b. Khi thay Ba(OH), bang NaOH thi ciing xét véi 2 ptpu tao thanh NaHCO3, Na,COj. Twong tu trén:
+b < a<2b thi tao ra ca 2 mudi.
+2b <avab>athi:
*a > b thi tao ra Na,CO3
*a < bthi co NaHCO;

a .
c. Véia=0,15mol; b =0,18 mol thi 5 <1 néntaoraBaCO;|3 0,15 mol.

22,95
2. 86 mol BaO 1a = 10,15 nén tao ra 0,15 mol Ba(OH)
1

Khi CO, dugc tao thanh khi dd HCI tac dung v&i CaCOs, MgCOs. Gia thiét chi c6 CaCOs thi neo, (Min) =
0,184 mol
Hoic gia thiét chi c6 MgCOj3 thi neo, (Max) = 0,219 mol

Biéu dién trén truc so:

nCO, 1,0 1,46 2,0
nBa(OH)z BaC03 Ba(HC03)2
Khoang c6 két tia Khoang khong co6 két tia

co, 0,184

Truong hop chi cd CaCO; = = =1,266
"Ba(oH), O1°

Neo, :O 219
nBa(OH)2 0,15

Truong hop chi c6 MgCO; = =1, 46

Quan sat trén tryc s0 ta thay rd cac truong hop trén:

4,2
3. G thiét a = 100% thi ngg, (MaX) =—— = 0,169
84

Neaory, 0,150
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Gia thiét a = 0% thi chi c6 CaCOs Nco, (Min) = 0,142
n 0,142

co,

=0, 946

Neaory, 0,15

. . n .
Dung truc s6 nhu trén. Ta thiy: = —S22— —1 127 tng véia=100% chi c6 MgCO;  thi lugng két tiia
Ba(OH),
BaCOs 12 nho nhét.
’ . , n ’ \ , N
Dé c6 ket tia 16n nhat chi =9 =1 S0 molCO, bang sd6 mol Ba(OH), va bang 0,15 mol.
can Ngaomy,
x+ y=0,15
100x + 84y = 14,2
Giai hé d6 duogc x = 0,1; y = 0,05 nén lugng MgCO3z 1a 4,2 g
Vay 29,48% < a < 100%

113.
Cac phan ung: HCI + Na,CO; — NaHCO; + NaCl (1)
NaHCOj; + HCIl — NaCl + H,0 + CO,T 2

- Khi x =y, chi xay ra phan tng (1), trong dung dich c6 x mol NaHCO; va x mol NaCl.
- Khi x <y, phan tng (1) chua két thuc, trong dung dich c6: x mol NaHCOj3, x mol NaCl va con (y — x) mol Na,COs.
- Khi x > y: phan tmg (1) két thiic va x4y ra ca phan tng (2), lac d6 luong HCI du sau phan tng (1) 1a (x —y) va'y mol
NaHCOg, nén:

+ Khi x —y =y, tirc 1a x = 2y, phan tng (2) vira hét, nén trong dung dich c6 x mol NaCl.

+ Khi X —y <y, trong dung dich c6 x mol NaCl va y — (X —y) = 2y — x mol NaHCO;.

+ Khi X —y >y, trong dung dich ¢6 2y mol NaCl va (x —y) —y = (X — 2y) mol HCI.
Khi x = 2y, trong dung dich chi ¢c6 NaCl nén pH = 7.

114,
1. Phan tng hoa tan:
CaO + H,O — Ca(OH); Q)
CO, + Ca(OH), — CaCOsl + H,0 2
CaCO; + H,0 + CO, — Ca(HCOs3), 3)
Theo (1) Ncao = Ncaory2 = ]ﬁ =0, 2 vaNcacos = 2’_5: 0, 025, ¢6 hai truong hop xay ra:
56 100

a. CO, thiéu: ncoy = Neacos = Veor = 0,025 . 22,4 = 0,56 (lit).

b. CO, du:  két tua cuc dai khi CO, vira du, tirc neo; = NcaHy2 = Neacos = 0,2. Do d6 lugng két tha da tan =
lwong CO, du = 0,2 — 0,025 = 0,175.
Vay téng khdi luong CO2 = 0.2 + 0,175 = 0,375 (mol), tirc 1a: V = 0,375 . 22,4 = 8,4 (lit).
2. MgCOs + 2 HCl — MgCl, + H,0 + CO,T (4)

BaCO; + 2 HCI — BaCl, + H,0 + CO,T (5)

Luong két tua cyuc dai khi nco, = 0,2 ; nén ta co:
28.1a 28,1.(100 —a) _ 0.2
100.84 100.197

Nco2 = Nmgcos = Neacos =

Giaira co a=29,89%.
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. 28,1
Theo (4), (5), lugng CO, 16n nhat khi a = 100%, tirc 1a ncop = =0, 33 va bé nhat khi a = 0%, tirc 14 neop =
84
28,1
197
Toéom lai: 0,14 <Ncpy < 0,33

- Néu Nco2 = 0,14 < Nca©oH)2, tirc la khéng co phan lll'l'lg (3) Va Ncacos = Neoz = 0,14

~0,14 .

- Néu neop = 0,33 > Nca(oHy2> trc 1a xay ra phan ung (2) va (3) nén luong két tua béng: Ncacos = 0,2 - (0,33 -
0,2) = 0,07 (mol).
Vay khi a = 100% thi lugng két tiia bé nhét.

115.
1. Phan ng x4y ra khi nung:
CaCOz; — CaO + CO, (1)

Gia sir nung 100g d4 trong d6 c6 80g CaCO; . Nhu vay khdi lwong hut khi nung chinh 14 khéi lugng CO, =
22

100-78 =22 (g) hay H= 0,5 mol, tire ¢6 0,5 mol hay: 0,5.100 = 50 (g) CaC03 bi phﬁl’l hU}ﬂ/, do d6 hiéu suét:

h _ 20.100

— 62,5 % va %Ca0 = 20:56:100 _ 55 g o
80 78
2. Cac phan trng hoa tan:
CaCO; + 2HCI — CaCl, + H,0 + CO, T (2)
CaO + 2HCI — CaCl, + H,0 (3)
Al,0; + 6 HCl — 2 AICI; + 3 H,0 (4)
Fe,0; + 6 HCI — 2 FeCl; + 3 H,0 (5)

Dé don gian, trudc hét gia st hoa tan tit ca da sau khi nung.
Theo (2, 3) s6 mol HCI = 2 s6 mol (CaCOs + Ca0) = 2 s6 mol CaCOj; ban dau = 2. % =1,6 (mol).

Theo (4, 5) $6 mol HCI =6 (sé mol Al,O3 + s6 mol Fe,03)
9,8
_ 102, 2% ) _0 9675
102 160

Vay s6 mol HCI can dé hoa tan 10 gam chat rén sau khi nung:
_ (1.6 +0,9675).10

n ~ 0,329 (mol)
78
do d6 thé tich axit HCI:
V — 0,329.1000 _ 658 (M)
3. Ngoai cac phan tmg & phan 2, con:
C02 + 2NaOH — NaQCO3 + Hzo (6)
c6 thé CO, + NaOH — NaHCO; (7)
Na,CO; + BaCl, — BaCO; { + 2 NaCl (8)
Ctr 78g da sau khi nung co: _80 . 100-62.5) _ 0,3 (mol) CO,
100 100
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. 0,3.26 .
Nén s6 mol CO thoét ra theo (2) = = 0,1(mol). Theo (6, 7) s6 mol Na CO = S6 mol BaCO
2 78 2 3 3
18,715 0.095 ~ oA .
B 197 - (mol). Nhur véy ngodi phén ting (6), C02 con tham gia phan tng (7), va sd mol CO, =0,1-

0,095 = 0,005 (mol).
Vay téng s6 mol NaOH & ca 2 phan tGng (6, 7)
=2.0,095 + 0,005 =0,195

Theo cong thirc tinh nong d¢ ta co:

400.1,18.a
——————=0,195 5 a=1,65%
100.40
116.
a. Cac phan ung:
N32003 + H,S0, - Na,SO, + H,0 + COZT (1)
Na,SO; + H,SO, — Na,SO, + H,0O + SOzT (2)

Theo c4c phan tng trén va bai ra, c6: s6 mol ciia A = s6 mol H,SO, =0,5.1=0,5 mol.

ap suat P trong binh la: PoVo - mhay 1.05.22,4 - P.5
T T 273 273+27,3

0
Suy ra: P = 2,464 atm.

b. Goinla s6 mol cta Na,COj; va ciing 1a s6 mol cua CO,, mla s6 mol cua Na,SO; va cling 1a s6 mol cua SO,, ta co:

n+m=0,5 }—>n=0,4vam:0,1
106n + 126m = 55]
Goi s6 mol O, d3 bom vao binh 14 a, ta c6:
0,444 +0,1.64 +a.32

Mg21,71.2= suy raa=0,2 (mol).
0,5+a

c. Phan tng xay ra khi nung nong binh:

25S0,+0, —%2% 5 2 S0, (3)

t
Goix la s6 mol O, con lai sau phan ung (3), vay s6 mol oxi da phéan tng = 0,2 — x; s6 mol SO, con lai=0,1-2.(0,2—-
X) va sb mol SOs tao thanh = 2. (0,2 — x) ; s6 mol CO, khong d6i = 0,4 nén tong sé mol khi sau phan tng (3) la:
01-2.(02-x)+x+2.(02-x)+0,4=05+x
Viy:
_ khei I-Tng khi C _ khéi I-Tng (SO, +CO,+0,) 0,1.64+0,4.44+0,2.32
~ sémolkhiC 0,5+X 0,5+X

M

Mc=22,35.2=447
Tur cac dir kién trén suy ra x = 0,18 (mol)
Téng s6 mol khi trong C =0,5+x =0,5+ 0,18 = 0,68.

%oV, = 0,18.100 _ 26. 5%
0, 68

%V e, = 0,4.100 _ 58, 8%
0, 68
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Sé) mol SO; = 2. (0,2 — X) =0,04 suy ra %Vso3 = 0’ 04.100 =5, 89%
0, 68
%Vsop = 100% — 26,5% - 58,8% - 5,89% = 8,81%.

117.

Cac phan ung:
4FeS, + 110, — > 2 Fe,05+ 8 SO, 1)
FeCO; % 5 FeO + CO, )

1 0

2FeO+ O ——FeO ©)

2 2 3

2
Dit s6 mol cia FeS, va FeCOj; lan luot 1a x va y, ta co:
S6 mol O, da phéan Gng = s6 mol O, ban dau.

Tt (1), (3) ¢6: sé mol O, = x+y

4
S8 mol N~ 4 ﬂ“ﬁy} (11% + )

L)
Vay:
Trong chét rin A; c6: Fe,0; = 0,5. (x+y) mol.
Hon hop B ¢o: N, = (11x + y) mol
SO, = 2x mol
CO, =y mol

M, =32.20% +28.80% = 28,8

My
d= "B _ 28(11x +y) + 64.2x + 44y _1181 >y=15x  (4)

M, 28, 8(11Xx +y+ 2x +Y)

Khi nung Az véi CO du c6 phan tng:
Fe,0s + 3CO —"—» 2Fe + 3CO,

A , X 1496
Khoi lugng Fe c6 trongong=______ — 0, 24 (mol).
100.56
Vi hiéu sut 1a 80%, nén: x +y = M= 0,3 5)
80

Tr(4)va(5)co:x=0,12;y=0,18

a. Tong khdi luong FeS, + FeCO3; = 0,12 . 120 + 0,18 + 116 = 35,28 ()

Do % tap chat nhu nhau, nén % nguyén chat ciing bang nhau, vi vay sé& c6 ti 1é:

0,12.120 35,28
X =

b. Sd mol khi B=13.0,12+2.0,18 = 1,92 (mol)

Vi 10.p _ (22,4+1,92).1

273+136,5 273
¢. Khi B gdbm: Ny, SO,, CO,

250, +0, —%% > 2 S0,

—>a=23,68(g) va b = 58 — 23,68 = 34,32 (g).

— p =6,45 atm

803 + Hzo —> HzSO4
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CO, + H,0 —®*) 5 (khdng phan #ng)
Thé tich dung dich axit HSO, |,. 80.0,24 +600 _ o (ml)

1,02
Nong do dung dich H,SO, la: 0,24 =0, 39 (mol/l)
0, 607

118.

a. Cac phan ung:
C+H,0—->CO+H, @
C+2H,0— CO;,+ 2H; 2
2CO + 0, — 2CO, @)
2H,+ 0, —> 2H,0 (4)
CO; + 2 NaOH — Na,CO; + H,0 (5)

Gia str tong s6 mol trong hdn hop A 1 1 mol, goi s6 mol CO 1a x, y 1a s6 mol ciia CO, va (x + 2y) 1a s6 mol ciia Ho.

. " . L1
Vip, = 0,5 py, diéu nay c6 nghia 1a s6 mol khi giam _, trc 1a 0,5 mol do cac phan ung (3), (4) gay ra, ta co:
2

i+§(x +2y)=0,5hay2x+3y=0,5

2 2
Mit khac s6 mol CO, bi hap thy = 0,5 — 0,3 (s6 mol O, du, dugc tinh tir p; = 0,3py) = 0,2 = X +.
Tu cac phuong trinh toan hoc trén ratra x = 0,1 vay = 0,1
Vay %Vco = %Veop = 0,1.100% = 10 % ; %V}, = 10% + 2. 10% = 30% VA %V, 1a: 100% - 10% - 10% -30% = 50%.
b. Goi n 1a s6 mol khi c6 trong 1000 m® X & 136,5 °C va 2,24 atm, ta co:

1.n.22,4 22,4.10°.10°

273 273+136,5

Trong d6 c6: nCO +nCO = 2 s 20 4 4(mol)_

2
= 105
n mol

2. .10. 2. .10
3 100 3
Vay lugng than can = 2. i.lO“.lZ. @ . 100 = 370.10° (g) hay 370 kg.
3 90 100 -4

119.

a. Trong dung dich A c6:
xmol K,CO; — 2 K"+ CO,”
ymol KHCO; — K"+ HCO;
zmol Na,CO; — 2 Na* + CO;”
tmol NaHCO; — Na" + HCO;

Phan thtr nhét:
HCl > H" +CI
Ca(OH), —» Ca** + 2 OH
COs +H" - HCOy (1)
HCO; + H* — H,0 + CO,T 2)
HCO; + OH + Ca** — CaCO3l + H,0 (3)
Phan thir hai:

NaOH — Na" + OH’
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3 2

(4)
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Phan thir ba:
HBr — H" + Br
CO +2H" - HPO + Cco,t (5)
HCO; + H" — H,0 + CO,T (6)
. 5 . 0, 448
b. Theo cac phan tmg (1, 2, 3) tat ca cac CO # va HCO ~ déu chuyén thanh CO ( = 0,02 mol) hodc CaCO
2 T 3
’ ’ 22,4
2,5
(___=0, 25 mol), do d6 ta co:
100
Xx+y+z+t=0,02 +0,025= 0,045 @)
Theo (4), y + t = 0,015 (= s6 mol NaOH) (b)
Theo (5, 6), tit ca cac mudi cacbonat va hidrocacbonat cua kali va natri déu chuyén thanh mudi bromua, nén ta c: (2x
+y). 119 + (2z + t). 103 =8,125 (©)
5, 64
Lai co: 138x+100y=_" " =1, 88 (d)
3
Giai hé phuong trinh (a, b, ¢, d) thu dugc:
1
x=0,01— CKgcog = (i= 0, 05 M
0,2
0, 005
y= 0,005 —» CKHCO3 =_ = 0, 025 M
0,2
0, 02
Z= 0,02 e CNa2C03 =__ = 0,1 M
0,2

t= 0,01 —> CNchog = 0,005 M
Tinh nong d¢ HCI: Vi H' tham gia phan tng (1) va phan Gng (2), nén tong sé mol H' 1a:
n=x+z+nC0O2=0,01+0,02+0,02=0,05

Véy CHCI = O’E: O, 5M.
0,1

120.
Pit x va y 1an luot 13 s6 mol cia ACO; va BCO,.
Sb mol CO; Ia:

0.89.0.9_Vo.1 Vo _g 03 (mol).
273.1,2 273 22,4
Cac phan tng: ACO; + 2 HCl — ACI, + CO,T + H,0
BCO; + 2 HCI — BCl, + CO,T + H,0

a. Khéi lugng nguyén tir trung binh ciia A va B:

M= zﬁ— 60 = 34, 66 . Vay A 1a Mg (24 dvc) va B 1a Ca (40 dvc).

0,03
Tac6:2,84+36,5.0,03.2=m+44.0,03 +18.0,03

Khéi lugng mudi = m = 3,17 (gam).

. 84x+100y =2, 84) .
b. Giai hé: f —x=0,01vay=0,02.

X +y=0,03
Mmgcos = 84.0,01=0,84 (g) — %m = 29,58%

Mcacos = 100 . 0,02 = 2 (g) — %m = 70,42%
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c. Khi Ba(OH), hép thy CO, xay ra cac phan img:
CO, + Ba(OH), —» BaCOs{ + H,0

Mol: a a a
BaCOs! + H,0 + CO, — Ba(HCO),

Hoic viét: 2CO, + Ba(OH), — Ba(HCO5),

Mol: b 0,5b 0,5b
Taco:a+b=0,03
Via= ?ﬁz 0,02 nénb=0,01

197
S6 mol Ba(OH), = a + 0,5b = 0,025 (mol)
0, 025

Nong do Ba(OH), trong dung dich la: = 0,125 (mol/l)

0,2

d. S6 mol HCI da phan tng: 2. (x +y) = 0,06 (mol), do d6 trong X chi c6: MgCl, (0,01 mol) va CaCl, (0,02 mol). Sau

khi pha lodng X va thém Na,SO, thi:

Néng d6 ctia ion Ca®* = (ﬁz 0,05 (moln)

0,4
Nong do ciia ion SO42' = Oﬂ= 0, 05 (mol/l)

0,4

Ta c6 phan tng: ca®* + SO~ — CaSO4
Trude phan ung: (mol): 0,05 0,05
Két tha: X X
Sau két tua: (005-x) (0,05—-x) X
= (0,05 —x) . (0,05-x) =2,5.10° — x = 0,045 (mol/l)
Vay s6 mol CaSO, da két tia la: %: 0, 018 (mol), hay 0,018 . 136 = 2,448 (q).
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C. Bai tép tu giai:

121. 1. Pit hai cc A, B c¢6 khéi luong bang nhau 18n hai dia can: cin thing bang. Cho 10,6 g Na,COj; vao cdc A
va 11,82 g BaCOjs vao coc B sau d6 thém 12 g dung dich H,SO, 98% vao cbc A, can mat thang bang. Néu thém tir tir
dung dich HCI 14,6% vao cbc B cho t6i khi can trd lai thing bang thi ton hét bao nhiéu gam dung dich HCI ? (Gid si
H,O va axit bay hoi khéng ding ké)

2. Sau khi can thang bang, lay — lugng cac chat trong coc B vao coc A: can mat thang bang:
2

a. Hoi phai thém bao nhiéu gam nudc vao cc B décho can tré lai thang bang ?
b. Néu khong ding nuéc ma ding dung dich HCI 14,6% thi phai thém bao nhiéu gam dung dich axit ?
Cho:H=1;C=12;0=16;Na=23;S=32;Cl=355;Ba=137.

Pap s6: 1. Khéi lugng dung dich HC1 14,6% can thém 1a 6,996 gam.
2. a. Lugng nudc thém vao coc B 1a: 17,32 gam.
b. Khéi lugng dung dich HCI 14,6% can thém 14 18,332 gam.

122. Cho hoi nudc qua than nung d6 thu duge 2,24 lit hdn hop khi A (dktc) gdm CO, H2, CO,. cho hdn hop A khir
40,14 g PbO du nung noéng (hiéu sudt 100%) thu dugce hdn hop khi B va hdn hop chat rén C.
Hoa tan hoan toan hon hop C trong HNO; 2M thu duge 1,344 lit khi NO (dktc) va dung dich D.
Khi B duoc h?ip thu boi dung dich nuéc voi trong, thu dugc 1,4 g két tha E; Loc két tua, dun néng dung dich nudce loc
lai tao ra m gam két tua E.
Cho dung dich D tac dung véi luong du K,SO,4 va Na,SO, tao ra Kkét tua tréng G.
1. Tinh % theo thé tich cac khi trong A.
2. Tinh thé tich dung dich HNOj ti thiéu dé hoa tan hoan toan hdn hop C.
3. Tinh khéi lugng m.
4. Tinh khéi luong két tua G. Gia thiét cac phan Gmg tao thanh két tia E va G xdy ra hoan toan.
Cho: Pb=207;Ca=40;C=12;0=16;S=32.

Padp s6: 1. %V o = 35%; %V oo = 10%; %V, = 55%
2. Vgannos = 0,21 lit
3. m=1,55gam
4. mg (PbS0O,) = 54,54 gam

123. Cho 8,8 gam hdn hop A gdm FeCO; va CaCO; vao binh kin dung tich 1a 1,2 lit chira khong khi (c6 ty 1& Vo, :
V2 =1:4)§19,5°C va 1 atm. Nung binh dén nhiét d6 cao dé phan g xay ra hoan toan, dugc hon hop chat rin B va
hdn hop khi C, sau d6 dua binh vé nhiét do 682,5 K, ap sut trong binh 1a p. Lugng hon hop B phan mg vira du voi
HNO; c6 trong 200 g dung dich HNOj3; 6,72% thu dugc dung dich D va khi NO.

a. Tinh % vé khdi lwong cac chat trong A.

b. Tinh p.

¢. Tinh lugng mubi tao thanh trong dung dich D va thé tich khi NO (dktc).
Cho:Fe=56;Ca=40;0=16;C=12;N=14;H=1.

de Sd.’ a. YoMgecos = 65,9% ; % Mcacos = 34,1%
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b.p=5,6atm
¢. Luong mubi tao thanh trong dung dich D = 17,02 gam; Vyo(dktc) = 0,0746 lit.

124.Cho 7,2 g hdn hop A gém hai mudi cacbonat cta 2 kim ,loai ké tiép nhau trong nhom kim loai kiém thd. Cho A
hoa tan hét trong dung dich H,SO, lodng, thu duoc khi B. Cho toan b B hap thu hét boi 450 ml dung dich Ba(OH),
0,2 M thu dugc 15,76 g Kkét tua.

a. Xac dinh hai mudi cacbonat va tinh % theo khdi lwong ctia ching trong A.

b. Mt khéc, cho 7,2 g A va 11,6 g Fe,03 vao binh kin dung tich 10 lit (gid sit thé tich chdt ran khong ding ké
va dung tich binh khéng doi). Bom khong khi (chtra 20% O, va 80% N, theo thé tich) vao binh ¢ 27,3°C dén khi ap
suét trong binh 1a p; = 1,232 atm. Nung binh & nhiét d6 cao dé cac phan ing x4y ra hoan toan, roi dua vé nhiét do ban
dau, ap suét khi trong binh 1a p,.

Tinh ap suét p,.
c. Tinh thé tich dung dich HC1 4 M it nhat phai dung dé hoan tan hét hdn hop rin sau khi nung.
Cho:Be=9;Ca=40;Mg=24;Sr=88;ba=137.

Pdp so: a. Truong hop 1: MgCO;3; 58,33% va CaCOs 41,67%.
Truong hop 2: BeCO3 76,67% va MgCO; 23,33%.
b. Truong hop 1: MgCO; va CaCO; thi p2 = 1,614 atm.
Truong hop 2: BeCO; va MgCO; thi p2 = 1,663 atm.
C. Truong hop 1: MgCO;3; va CaCO; thi VddHCI = 115 ml.
Truong hop 2: BeCO3z va MgCO; thi p2 = 125 ml.

125. Pt chay hoan toan 3,0 g mot mau than chi ¢6 chira tap chét luu huynh, khi thu dugc cho hip thu hoan toan boi
0,5 lit dung dich NaOH 1,5M dugc dung dich A chua hai mudi.
Cho khi clo tac dung véi A, sau khi phan ing xong thu dugc dung dich B. Cho dung dich B tac dung véi BaCl, du thu
dugc a gam két tiia gdbm BaCO; va BaSO,, néu hoa tan lugng két tia nay trong HCI dur con lai 3,495 g chat khong tan.

a. Tinh thanh phan % khdi lugng ciia C va S trong mau than va gia trj cta a.

b. Tinh néng d6 cacion trong dung dich A.

c. Tinh thé tich khi Cl, (dktc) da phan tng.

d. Tinh lwong nhiét toa ra (kJ) khi dt chay 30 gam loai than trén (cho nhiét tao thanh cua CO, bang 448,7
kJ/mol, ctia SO, bang 289,9 ki/mol).

Cho:Ba=137;S=32;0=16;C=12

Padp 56 a. %C = 84%; %S = 16%
b. [OH] = 0,6M; [CO5*] = 0,42M; [SO;*] = 0,03M; [Na'] = 1,5M
c. VCl, = 3,36 lit
d. Q = 1.069,7 k.
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Chuong V  bai tip téng hop
A. Bé bai c6 10i giai
be¢ bai

126. bé trung hoa 3,38g modt oleum can dung 25,60ml dung dich KOH 14% ( d =1,25g/ml)

a, Xac dinh cong thuc oleum. b, Tinh C% SOj; trong oleum.
¢, Tinh M gjeum trén can lay dé pha vao 500ml dung dich H,SO, 49% ( d = 1,25ml) c6 thé diéu ché dugc oleum 15%.
127. Khir 3,482 mot oxit cia kim loai M can dung 1,344 lit khi H, ¢ (dktc). Toan bd Iugng kim loai M thu dugc cho
tac dung voi dung dich HCI du cho 1,088 lit H; ( dktc). Tim kim loai M va oxit ctia M.
128. Tron 0,54 g bot nhom véi bot Fe,05 va CuO 1di tién hanh phan tng nhiét nhom thu duge hdn hop A. Hoa tan
hoan toan A trong dung dich HNO3; dugc hon hop khi gdm NO va NO, c6 ti 1€ s6 mol twong tng la 1 : 3. The tich
(dktc) khi NO va NO, la bao nhiéu lit?
129. Tron CuO véi mot oxit kim loai chi c6 hoa tri I theo ty 1¢ mol 1 : 2 dugc hdn hop A. Cho mot luéng H, du di
qua 2,4g A nung néng thu dugc hon hop B. Bé hoa tan B hét can 40 ml dung dich HNOj; 2,5M va thu duge Vit NO
duy nhat ( dktc). Xac dinh kim loai hoa tri II trén va tinh V?
130. Nhung hai tim k&m, mdi tim c6 khéi lugng 10,00 gam vio hai dung dich mudi kim loai ho4 tri hai. Sau mot thoi
gian xac dinh, lay hai tam kém ra khoi dung dich, rtra sach, 1am kho ro6i can lai. Két qua cho thay mét tam c6 khoi
lugng 9,5235 gam, tam kia c6 khoi luong 17,091 gam. Cho biét: Mot trong hai dung dich mudi kim loai hod tri hai 1a
muoi sat (II); lwgng k€m tham gia phan ng ¢ hai dung dich la nhu nhau, khoi lugng mol trung binh ctia k€m, Zn =
65,38 gam.
1. Giai thich hién tuong xdy ra & moi dung dich.
2. Cho biét kim loai nao tham gia vao thanh phan dung dich mubi thir hai.
131. Cho 19,2 g Cu tic dung hét véi dung dich HNOs. Tat ca lugng khi NO sinh ra dem oxi hoa thanh NO, rdi suc
vao nudc cung voi dong khi oxi dé chuyén hét thanh HNOjz. Tinh thé tich oxi (dktc) da tham gia vao qua trinhtrén.
132. Cho ag hdn hop A gdm FeO, CuO, Fe;0, (c6 s6 mol bang nhau) tac dung vira dit véi 250ml dung dich HNO; thu
dugc dung dich B va 3,1361 hon hgp NO; va NO c¢6 ti khoi so véi hidro 1a 20,143. Tinh a va Cy cua HNO:s.
133. Bé m g phoi bao sit (A) ngoai khong khi sau mot thoi gian bién thanh hdn hop (B) ¢ khéi lugng 30g gdm Fe va
cac oxit FeO, Fe;0,, Fe,0s. Cho B tac dung hoan toan voi axit nitric thiy giai phong ra 5,6 lit khi NO duy nhét
(dktc).Tinh m?
134. Hoa tan hét 4,431g hdn hop Al va Mg trong HNO; lodng thu dugc dung dich A va 1,568lit (dktc) hdn hop hai khi
(déu khong mau) c6 khoi lugng 2,59¢, trong d6 mdt khi bi hoa nau trong khong khi.

1. Tinh thanh phan % vé thé tich mdi khi trong hdn hop.

2. Tinh s6 mol HNO; d3 tham gia phan tmg.

3. Co can dung dich A thu dugc bao nhiéu gam mudi khan?
135. Pién phan dung dich chtra 0,2 mol FeSO, va 0,06mol HCI véi dong dién 1,34 A trong 2 gio (dién cyc tro, co
mang ngan). Tinh khoi luwong kim loai thoat ra & katot va thé tich khi thoat ra & anot(dktc). Bo qua su hoa tan cua clo

trong nudc va higu suat dién phén 1a 100%.
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137. Pién phan 200ml dung dich hon hop Cu(NO3), va AgNO; trong 4 gio v6i dong dién 0.402A thi kim loai trong
dung dich thoat ra hét (khong co khi hidro bay ra) . Xac dinh Cy ciia mbi mudi, biét khoi lugng kim loai thu duoc 1a
3,44q.
138. Dung dich X chtra HCI, CuSO,, Fey(S0,)s. Léy 400ml dung dich X dem dién phan béng dién cyc tro, cuong do
dong dién 7,72A, dén khi & katot thu duoc 5,12g Cu thi dung lai. Khi d6 ¢ anot c6 2,24 lit mot chét khi bay ra (dktc).
Dung dich sau dién phéan tac dung vura du véi 1,25 lit dung dich Ba(OH); 0,2M va dun néng dung dich trong khong
khi cho cac phan g xay ra hoan toan thi thu duoc 56,76g két tua.

1. Tinh thoi gian dién phan. Tinh Cy cta céc chit trong dung dich ban dau.
139. Miic tdi da cho phép ciia H,S trong khong khi 14 0,01 mg /1. Dé dénh gia sy nhiém ban ctia khong khi & mot nha
may nguoi ta lam nhu sau :

bién phan dung dich KI trong 2 phuat , [ = 2mA. Sau do6 cho 2 lit khong khi 13i tir tir qua dung dich dién phan
trén cho dén khi iot hoan toan mat mau . Thém ho tinh bot vao binh va tiép tuc dién phan 35 gidy nita voi dong dién
trén thi dung dich bit dau xuit hién mau xanh. Giai thich thi nghiém va cho biét sw nhiém ban khong khi & nha may da
vuot qua muc cho phép chua ?
140. Pién phan dung dich hon hop HCI 0,01M + CuCl, 0,1M + NaCl 0,1M (dién cuc tro c6 mang ngin).

V& do thi biéu dién sy bién thién pH cta dung dich theo qua trinh dién phan

Huéng dan giai

126. Giai
25, 6 x1, 25 x14
a) N koH = 100x56 = 0,08 (mol)
H,S0,.nSO; + (2n + 2) KOH — (n +1) K,SO, + (n + 2) H,0
1 mol — (2n +2) mol
%—) 0,08 —>n=3 - H,50,. 3505
3x80
b) CY%s03 = mlOO% =71%

¢) Khéi lugng mol ciia H,80,.350; =338 (g) Goi x 1a s6 gam H,S0,.350; can tim.
Trong 3389 H,50,.350; c6 98g H,SO, va 240g 3SO;

98x 240x
xg H,S0,.3S0; cd E g H,SO, va Eg 3S0;
mgq = 500. 1,25 = 625¢g trong 6259 H,SO, 49% c6 306,259 H,SO, va 318,759 35S0,
Khi hoatan: SO; + H,O - H,SO,
80g 189 98¢g
V1 <« 318,759 — VY ratra: y; = 1416,67g SOs; y, = 1735,429 H,SO,
Mso, 15 3
Vi oleum c6 15% SO; nén: =— ==
My so 8 7

Ta co:
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240x
_ —1416,67
338 3
98x =T Giai ra ta dugc x = 2696,8 hay =~ 2,7 kg
306,25+ +1735,42
338
127. Gial MO, +yH, ———> xM +yH,0 )
1,344
n =n = =0,06.m = 3,48- (16. 0,06) = 2,52¢
O trong oxit H 2 2 4 kim loai

2M + 2nHCI — 2MClI, + nH, T

2M(g) - n(mol)
2,52(9) — % = 0,045(mol) M=28n—>n=2—>M=56—>Fe
FexOy + yH, — xFe +yH,0
y —xmol
0,06 mol — = >2=0,045 % =% 5 Fe O
% y &+

128. Gial ap dung phuong phéap bao toan electron, ta coO:

Tong s6 mol electron cho = ?f x 3 =0,06 (mol) = Téng s6 mol electron nhan
7

Pit x 1a 6 mol NO thi s6 mol NO, 1a 3x.

T N*° xudng N*? nhén 3electron, con tir N*° xuéng N** nhan lelectron, do d6

téng s6 mol electron nhin = 3x + 3x = 0,06 (mol) hay x = 0,01

Thé tich cta hai oxit & dktc 1a (0,01 + 0,03)22,4 = 0,896 (lit)

129. Gial Goi s6 mol CuO 14 x thi s6 MO s& 14 2x. C6 hai truong hop:

a) M dung sau Al trong day dién hoa, ca hai oxit déu tac dung véi hidro.

tO
CuO + H, —> Cu + HO (1)
X mol X mol

to
MO + H, —> M + H,0 (2)
2X 2X

3Cu +8HNO; — > 3 Cu(NOj), + 2NO + 4H,0 (3)

X 8x
3

3M  +8HNO; —> 3M(NOs), + 2NO +4H,0  (4)

16x
3

Taco:80x+(M+16).2x = 2,4 } giairax =0, 0125

2X
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8X 16X ~004.25=01 M =40->Ca(loai)
3 3
b) M dang trude Al trong day dién hod.
tO
CuO + H, —> Cu + HO0
x mol x mol

3Cu  +8HNO; —> 3 Cu(NOy), + 2NO + 4H,0

8x 2X
3 3

3MO  +2HNO; —> M(NOs), + NO +4H,0

2X 4x
80X + (M +16).2x = 2.4 gidira x = 0, 015
8X +ax = 00425201 | M=24-Mg Vo = 20015 55 4 = 0,224 It
3 3
130. Giai
1. Khi nhing tdm kém vao dung dich mudi Fe(II): Zn + Fe’ - Zn*" + Fe 1)
Vi: Mg, < Mz, nén khéi luong tim k&m giam di.
Khi nhiing tdm k&m vao dung dich mudi tht hai X** Zn + X* — Zn* + X 2
Vi: Mz, < My nén khoi lugng tAm kém tang 1én.
2. Goi x 1 s6 mol Zn d3 phan tmg, theo (1) ta c6: (10,00 — 65,38 x) + 55,85 x = 9,5235 = x = 0,05 (mol)

Vi lugng Zn tham gia phan tng ¢ hai truong hop 1a nhu nhau, theo (2) ta c:
(10,00 — 65,38 x 0,05) + Mx x 0,05=17,091 = My =207,2.
Vay X** 1a Pb*, X 1aPb Zn + Pb* —»  Zn*+ Pb
Bl Cdch gigi I: Tinh theo phwong trinh
3Cu  +8HNO; — 3Cu(NQO3), +2NO + 4H,0 (1)
0,3mol 0,2mol
2NO + O, — 2NO; (2)
0,2mol 0,2mol
4NO; +2H,0 +0, — 4HNO; 3)
0,2 mol 0,05mol
Vo2 =22,4(0,1 + 0,05) = 3,36lit
Cdch gidi 2: Phwong phdp bdo toan e

Cu—2e — Cu* 4x=0,6

03 06 x= 015 __, V=015x224=336lit
0,+4e=20"?

X 4x

@ Cdch gidgi 1. Tinh theo phwong trinh
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Dit s6 mol NO, vaNO laxvay. Tacé x +y = 3,136: 22,4=0,14 m
M trung binh ctia hdn hop = (46x + 30y): (x +y) = 20,143 x 2=40,286(11)

Gidi hé taduoc x=0,00y=0,05 — 5  x:y=9:5 task dungty sb ndy dé viét phuong trinh tong cong tao

ra NO va NO,
CuO + 2HN03 —> CU(N03)2 + Hgo (1)
24Fe0 + 86 HNO; —> 24Fe(NOg); + 9 NO, + 5NO +43H,0 @)

ON™ +9e  —>9N™
BN +15e —5N"| 24e |x1
Fe” .1 —Fe® X 24
Tuong tu ta co:
24Fe30, + 230HNO; =72 Fe(NO3);  +9NO, + 5 NO + 115H,0 (3)
Theo (2) va (3) thi cur 24 mol FeO (hoic Fe;0,) tao ra 14 mol hdn hop khi
(FeO, CuO, Fe;04)
yA z Z Vay 2z e 0,14mol
— »2=012 a=80x0,12 +72x0,12 + 232 x 0,12 = 46,08¢
S6 mol HNO; = 0,24 + (0,12 x 86): 24 + (0,12 x 230): 24 = 1,82 mol
Véay Cy HNO; 12 1,82 : 0,25 = 7,28M.
Cdch gidi 2: Phwong phdp bdo toan e
S6 mol e cho = s6 mol e nhan = 0,09 + (0,05 x3) = 0,24 mol
— S6 mol Fe 2 = 0,24 mit khac s6 mol FeO = s6 mol Fe;O, = 0,12
A=0,12(80 + 72 + 232) = 46,08
S6 mol HNO; = n NO +n NO, +3nFe + 2nCu ) = 0,14 + 3(0,12x4) + 2x0,12=1,82 (mol)
Véay Cy HNO; 121,82 : 0,25 = 7,28M.
B  Cich gigi I: Phwong phdp dai sé

Céac phuong trinh hoa hoc:
Fe +1/20,—>FeO (1) 3Fe +20, — Fe;0,4 (2)
2Fe  +3/20, > Fe,0; (3) Fe+4HNO; »>Fe(NO3); + NO+H,O  (4)
3FeO +10HNO; — 3Fe(NO3); + NO + 5H,O0  (5) 3Fe30,4 +28HNO3; —»9Fe(NO3); + NO + 14H,0  (6)
Fe,03 +6HNO; — 2Fe(NO;); + 3H,0 (7)

C6 thé coi Fe;0, 1a FeO.Fe,0; nén khi d6 c6 thé coi lugng B (30g) chi gom
Fe, FeO, Fe,03 véi s6 mol twong tmg 1 x, y, z> 0.Ta c¢6 : 56x + 72y + 160z = 30 (1)

« y
Som01N0=X+§ =0,25 hay 3x +y=0,75 (Il)

Sb mol cua Fe ban déu 12 x + y + 2z , ta 1am xuat hién biéu thtrc bing cach nhan (II) v6i 8 rdi cong vai (I) taduge

80(x +y +2z) =36 Vay s6 mol Fe = 36: 80 = 0,45 ma = 0,45 x56 = 25,2g.

Cdch gigi 2: Phwong phdp bdo toan e

7 phuong trinh hoa hoc trén duge biéu dién bang cic qua trinh oxi hod khir tong quat sau:
Fe -3e = Fe™ O+2=0"
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N* + 3e = N*? Do s6 mol NO = 0,25 (theo gia thiét), s mol Fe 14 x va sé mol nguyén tir oxi 1a y, theo qui
tac bao toan e ta co: 3x =2y + 0,75(1) Mit khac B chi gdm Fe va O nén ta con ¢ 56x + 16y = 30 (II) giai hé ta
duoc
x=0,45vam=0,45 x 56 = 25,2¢.

B 1. Tinh % vé thé tich ctia hon hop khi theo phuong phap duong chéo:
Hai khi déu khong mau 1a cic oxit ciia nito, trong d6 khi bi hoa ndu trong khong khi chinh 1a NO (30) , M trung binh
cta hon hop khi 1a 2,59 : 0,07= 37 Vay khi thir hai co M > 37 1a N,O c6 M = 44,

Ta thiét 1ap duong chéo N,O M =44 7

37
NO M= \ 7

VN,O:VNO=11 — %N,0 = 50% % NO = 50%

M
pd
30

2. Tinh sé6 mol HNO; d3 phan (mg theo phwong phdp bdo toan electron:

Céc qua trinh oxi hoa khir: Mg —2e = Mg*? Al -3e=Al" 2N*+ 8e = 2N™ N** + 3e = N*?

Theo dinh luat bao toan e ta co sd mol e nhuong = sd mol e nhan. Néu going Ny la $6 mol Mgva Altac62n;+3n, =
(8x0,035) + (3 x0,035) =11 x 0,035 (mol)

Biéu thirc 2n; + 3n, ciing chinh 12 s mol HNOs tao thanh mudi, ngoai ra, sé mol HNOj; chuyén thanh N,O va NO 14 3
X 0,035. Viy tong s6 mol HNO; 1a 14 x 0,035 = 0,49mol
3. Tinh khéi lwong mudi theo phwong phdp bao toan khoi luong
M muéi = M kim 1oai + M noa- trao doi = 4,431 + (11 x 0,035x 62) =28,301g
135. Cdch gidi 1. Phwong phdp théong thuwong
Céac phuong trinh phan trng dién phan: 2HCI — H +Cl (1) FeSO+HO > Fe+ ! O+H SO (2)
2 2 4 2 5 2 2 4
my, = 0,069 = (1,34 .1;): 26,8 = t,=12gi0t,=20-12=0,8gio
Mee = (56 : 2)x(1,34x0,8) : 26,8 = 1,129 S6 mol Clo = 0,03, s6 mol oxi = 1/2 ng, = 0,01
—» V khi ¢ anot = 0,04 x22,4 = 0,896 lit.
Cdch gigi 2. Phwong phdp bdo toan electron - Pién lugng Q =1t = 1,34 x 2 =2,68A.h
- n=IF=268:26,8=0,1 mol Thir ty dién phan & katot
H" +1le=1/2H,
0,06 0,06mol
Fe'” +2e = Fe
0,02 (0,1-0,06)mol = Mg = 0,02 x 56 = 1,129
- Thu ty dién phan ¢ anot
Cl -1e =1/2Cl,
0,06 0,06 0,03mol
H,O -2e =1/20, + 2H"
(0,1 - 0,06)mol 0,01mol = n hén hop khi = 0,03 +0,01 = 0,04
Vkhi = 0,04 x 22,4 = 0,896 lit.
137. Cdch gigi 1: Phwong phdp thong thuong
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Céc phuong trinh dién phan: 2Cu(NOs), + 2H,0 — O, +2Cu + 2HNO; @
2AgNQO; + H,0 — 1/20, +2Ag + 2HNO; (2)
dat x,y 1an luot 13 s6 mol cua Cu va Ag, ta co 64x + 108y = 3,44 (I)
Mait khac theo phuong trinh Faraday ta c6 64x = (64:2) It;: 26,8 (I1)
108y = 108 x 1(4 —t;):26,8(111)
Giai ra ta dugc x =0,02; y =0,02 — > Cy Cu(NO3),=0,1 M
CuwAgNO; =01M

Cdch gidi 2: Phwong phdp bdo toan electron

- bién lugng Q =1t = 0,402 x 4 = 1,608 (A.h)

- Sé mol e nhan 1a 2x + y =1,608: 26,8 = 0,06()
Mit khac, khdi lwong hai kim loai 64x + 108y = 3,44 (11)

Giai ra ta dugc x = 0,02; y =0,02 = CuCu(NO;),;=0,1M Cm AgNO;
138. Giai
- Qué trinh dién li: Fe)(SOs);  — 2Fe* +3S07
xmol 2xmol  3xmol
CuSO, — Cu*" +S0,”
ymol ymol ymol
HCI —->H + CI
zmol zmol zmol
- Qua trinh dién phan:
Katot Anot
2Fe*" +2e = 2Fe™ 2CI'-2e =Cl,

Cu*™ +2e= Cu
Cu thoat ra & katot, chimg to Fe** da bi dién phan hét. n,= 5,12 : 64 = 0,08(mol)
Ncio = 2,24: 22,4 = 0,1(mol), Ngaony = 0,2 X 1,25 = 0,25.
- Sau khi dién phéan xay ra cac phan ung:
- Ba(OH), + SO, — BaSO, | + 20H" (1)
(Bx+y)  (3x+y) (3x+y)
- Ba(OH), +2HCI —»BaCl, + H,0O 2
(0,25- 3x-y) 2(0,25- 3x-y)

-Fe** +20H — Fe(OH), (3)
2X 2X 2X

- Cu®* + 20H" —Cu(OH), (4)

(y—0,08) (y—0,08)

4Fe(OH); + O, + H,0 — 4Fe(OH); (5)

2X 2X

Alt
1. Tinh thoi gian dién phan theo cong thirc m = (m=7,19,n=2)
nF

=0,1M
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_mxnxF_7,1x2x96500 _ 2500(s)
Axl 71x7,72

t

2. Tinh Cy ctia cac chat trong dung dich dau, ap dung phwong phdp béo toan e:

- S6 mol e thu & katot = S& mol e nhuong ¢ anot X + 0,08 = 0,1mol (1)

Theo cac phan tmg (1,3, 4,5): M k& wa = M Basos + Mcyry2 + Meeor)s = T
233(3x +y) +98(y — 0,08) + 107 .2x = 56,76 (II)
Giai ra ta dugc x = 0,02, y = 0,14 = N =0,1.2 +2(0,25 - 3x -y) =0,3
CvwHCI=0,3:0,4=0,75M, Cy CuSO,=0,14: 0,4 =0,35M

139. Gial Giai thich thi nghiém 2Kl + 2H,0 —®M09N L 5KKOH + I, + H, (1)

Suc 2lit khong khi vao dung dich sau khi dién phan: H,S + I, —» S + 2HI 2
_It_0,002x120 =0,12.10°mol I = n
“ nF 2x96500 toms

Dung dich sau phan tmg con du H,S (K,S), K1, dién phan theo tha ty: S>> 1">Br > Cl'> OH
Khi dién phan, qua trinh anot: S* -2e —» S (3)

21 -2e— |, (4) 1, 1am tinh bot hoa xanh.
Bit ddu xay ra (4) thi (3) d3 xong
0,002x35
= =0,36.10°mol
$ 2x96500

Vay téng s6 mol H,S 1a (1,2 + 0,36 ).10°mol.
Téng s6 mg H,S = 1,56 x 10°x 34 x 10% = 53,04 . 10° mg.

S6 mg H,S trong 1 lit khong khi ciia nha may = &204 x10~°mg = 26,5.10°mg = 0,0265mg | 0,01mg (theo tiéu
chuan cho phép).
Két luan : Khong khi & nha may da bi 6 nhiém H,S nghiém trong.
140. Gial Céc phan tng dién phan 1an luot xay ra nhu sau: CuCl, —%e 5 cy + Cl, (1)
Trong khi xay ra (1), pH khong thay déi, bang 2. 2HCI —denehan_y .+ Cl, (2)
Khi xay ra (2) pH tang dan tir 2 1én 7.
dien phan
2NaCl + 2H,0 —™9% 3 2NaOH + Cl, + H; (3)
0,1M 0,1M

Khi xay ra (3) pH ting dan tir 7 d&én 13.  Néu tiép tuc dién phén, nudc bi dién phan
2H,0 g o oH, + O, (4)
Khdi lwong dung méi giam lam pH ting, nhung rat cham, dén dudi 14.

Do thi biéu dién sy thay doi pH

A

13
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CuCl, HCI NaCl H,0 Qua trinh dién phan
B. Bai tap tw gidai

141. Hdn hop A gdm Na,CO; va BaCOs. Hoa tan A trong 500ml dung dich Ba(HCOs), dugc dung dich C va phan
khong tan B. Chia dung dich C thanh hai phan bang nhau:

- Phén 1 cho tac dung véi lwong du dung dich CaCl, dwoc 2gam két tua.

- Phén 2 tac dung vira hét v6i 40ml dung dich KOH 0,5M

Cho phén khong tan B tac dung véi dung dich HCI du. Toan bd khi thoat ra dugc hép thu hét vao 200ml dung dich

Ba(OH), 0,25M. Sau phan tmg loc tach két tia, cho dung dich con lai tac dung véi dung dich NaOH du, thu dugc

1,97 gam két tiia. Tinh khdi luong timg chét trong hdn hop A va tinh ndng d6 M ciia dung dich Ba(HCO3),
142. Q. Phén biét sy dién li va su dién phan.

b. Hoa tan hoan toan 30,4 gam FeSO, vao 54,75 gam dung dich HCI 4% thu dugc dung dich A. Pién phan
dung dich A véi dién cuc tro c6 mang ngan voi cuong do dong dién [ = 1,34 A trong 2 gio. Tinh khoi lugng kim loai
thoat ra & K va th¢ tich khi thoat ra tai A(dktc). Gia thiét rang hi€u suat dién phan la 100% va bo qua su hoa tan vao
dung dich cuta chat khi thoat ra & A.

143. Cho 0,08mol Fe,O, tac dung véi dung dich HNOj; thu duoc 0,44gam oxit N,Og. Xdc dinh cong thirc phan tir cac
oxit va tinh khoi lugng sat oxit hoa tan. Cho bi€t phuong trinh hoa hoc tong quat ciia phan rng xay ra nhu sau:
(50 - 2B)Fe,Oy + (18ax - 6BX - 20y)HNO3z — (5 - 2B)xFe(NO3); + (3X — 2Y)N,Op + (9ax - 3pX - ay)H,0
143. Hoa tan hoan toan moét it bot Fe;04 vao mot luong axit HNO; vira du, thu duge 0,336 lit NyO, (dktc) c6 can dung
dich sau phan ting dugc 32,67 gam muoi khan. Xac dinh cong thirc oxit va tinh khoi Iuong Fe;O,4 bi hoa tan
144. a)Mot oxit cua nito ¢6 cong thirc NO,, trong d6 N chiém 30,43% veé khdi lugng. Xac dinh NO,. Viét phuong
trinh héa hoc ctia NO, véi dung dich NaOH ¢ dang phéan tur va ion.
b) NOy nhi hop theo phuong trinh hoa hoc : 2NO, (K) I N2O4(K)
NOy la khi mau nau, N,O,y la khi khéng mau.
- Khi giam 4p suat cua hé phan tng, cAn bang hoa hoc trén s& chuyén dich theo chiéu nao?
- Khi ngdm binh chira NOy trong nudc da, théy mau niu nhat dan. Cho biét phan tng thuén la téa nhiét hay thu
nhiét.
145. a) Cho Vml dung dich NH; 2M vao 300ml dung dich CuCl, 0,3M thi thu dugc 3,92 gam két taa. Tinh V?
b) Trinh bay nhitng hién tuong co thé xay ra va viét phuwong trinh hoa hoc cho timg truong hop sau:

- Nho tur tir dung dich NH; vao dung dich CuSO, cho dén du.

- Nho tir tir dung dich NH; vao dung dich Aly(SQ4)3 cho dén du.

- Nho tur tir dung dich CuSO, vao dung dich NH; cho dén du.

146. Hon hop X gom mot kim loai M ( ¢6 gia tri 2 va 3) va M,Oy. Khdi lwong ctia X 1a 80,8g. Hoa tan hét X boi dung
dich HCI thu dugc 4,481 H, ( dktc) con néu hoa tan hét X bai HNO; thu duge 6,721 NO ( dktc). Biét rang mot chat c6
s6 mol gp 1,5 14n s6 mol chét kia. Xac dinh M va M,O.
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147. Hoa tan a gam CuS0O,4.5H,0 vao dung dich HCI dugc 500ml dung dich A .

a. Layl00ml dung dich A dién phan bang dong dién 5A , dién cuc tro , sau 6 phit 26 gidy ngimg dién phan
duogc dung dich B . Thém 3,288 gam Ba vao dung dich B, sau khi phan tng xong loc lay két tua, nung dén
khéi lugng khong ddi thu dugc 4,834 gam chit rin C gom hai chét. Phin nudc loc c6 méi truong trung tinh,
dem lam kho can nang m gam mot muoi khan. Tinh khoi lugng cac chat sinh ra trén 2 dién cuc . Tinh a, Cy
HCI trong dung dich A, m.

b. Léy 100ml dung dich A dién phan bﬁng dong dién 6,4A, dién cuc tro , sau t phut thi trén anot thu dugc
0,4704 1it khi (dktc). Tinh t ?

¢. Thém tir tir dung dich NaOH 1M vao 100 ml dung dich A dén khi khéi luong két tiia bit dau khong ddi thi
hét V ml. Tinh V va khoi lugng két tia.

148. Nhiét phan hoan toan (¢ 500°C) hdn hop M gdm NaNO; va Cu(NOs), thu dugc 21,8 gam chit ran A va V lit khi

C. Mit khac, cho mdt binh kin chtra 500 gam nuéc va 11,2 lit khong khi & 0°C , 2 atm . Bom tat ca khi C vao binh ,

sau do lic ki dé phan tng xay ra hoan toan thu dugc dung dich D. Nhiét do, ap suit trong binh sau phan tmg 1a 0°C ;

2,2 atm . Biét khong khi trong binh trude va sau phan ung chi c6 N, va 0,.

a. Tinh phan trim khéi lugng mdi mubi trong M.

b. Tinh ndng d6 phan tram(khdi luong )ctia dung dich D.

Cho biét cdc mudi nitrat cia cdc kim logi manh nhw Na, K, Ca... khi nhiét phan tgo thanh khi oxi va mudéi nitrit.
Nhiét phan cac muéi nitrat ciia cac kim logi trung binh nhuw Fe, Cu... khi nhiét phdn tao thanh khi oxi, NO, va
oxit kim loai.

149. a. Do nhiéu ngudn 6 nhiém, trong khi quyén thudng ton tai cac khi SO,, NO, CO,. C6 mot phan NO va SO, bi
oxi hoa. D¢ 14 nguyén nhan chi yéu lam nuéc mua ¢ pH thip hon nhiéu so véi nudc nguyén chat (mua axit). Viét
cac phuong trinh phan ung dién ta cac qué trinh hoa hoc da xay ra.

b. Thém tir tir nwéc brom cho dén du vao 100ml nudc c6 hoa tan 0,672lit SO, (dktc) viét phuong trinh hoa hoc xay
ra. Hay chi rd chat oxi hoa, chat khir va cac cip oxi hoa khir lién quan dén phan tng.

C. Suc khi nito vao dung dich trén dé dudi hét brom du. Tinh thé tich dung dich NaOH 0,48M can dé trung hoa hoan
toan dung dich thu dugc.

(Trich dé thi tuyén sinh vao truong Pai hoc su pham Ha Noi, nam 2000).

150. Nhiét phan hoan toan 12,95g mot mudi hidrocacbonat cua kim loai R ¢6 hoa tri khong ddi dugc chét ran A, hdn

hop khi va hoi B. Cho B tir tir qua dung dich chira 0,07 mol Ca(OH), thiy khdi luong binh ting 5,3g ddng thoi cb 4g

két tia.
a. Xac dinh cong thirc mubi hidrocacbonat.

b. Cho chat rén A vao 100 ml dung dich H,SO,4 0,2M(d= 1,2g/ml). Tinh C% ctia dung dich thu duoc.

75



Gia Sw Tai Nang Viét
https://giasudaykem.com.vn/tai-lieu-mon-hoa-lop-10.html

76



