BO GIAO DUC VA PAO TAO HUONG DAN CHAM PE THI CHINH THUC
HOA HOC VO CO (BANG A)
Nam hoc: 2000-2001

Cdul (4 diém):

1. Phuong phdp sunfat c6 thé diéu ché dugc chat nao: HF , HCl, HBr , HI ? Néu
¢6 chit khong diéu ché duge bang phuong phéap nay, hay giai thich tai sao?

Viét cdc phuong trinh phan tng va ghi o diéu kién (né€u c6) dé minh hoa.

2. Trong day oxiaxit cua clo, axit hipocloro 1a quan trong nhat. axit hipocloro cé
cac tinh chét: a) Tinh axit rat yéu, yéu hon axit cacbonic; b) C6 tinh oxi hod manh liét;
c¢) Rét dé bi phan tich khi cé dnh sang mat troi, khi dun néng. Hay viét cdc phuong
trinh phan ¢ng d€ minh hoa cdc tinh chat do.

3. C6 céac dung dich (bi mat nhan) : a) BaCl, ; b) NH,CI ; ¢) K,S ; d) Al,(SO,); ;
e) MgSO, ; g) KCI ; h) ZnCl, . Bugc dung thém dung dich phenolphtalein (khoang pH
chuyén mau tir 8 - 10) hoic metyl da cam (khoang pH chuyén mau tir 3,1 - 4,4).

Hay nhan biét méi dung dich trén, viét cdc phuong trinh ion (néu c6) dé giai
thich.

4. Tim cach loai sach tap chat khi c6 trong khi khac va viét cac phuong trinh
phan tng xay ra: a) CO c6 trong CO, ; b) H,S ¢6 trong HCI ; ¢) HCI ¢6 trong H,S ;
d) HCl c6 trong SO, ; e) SO, c6 trong SO, .

Cdch gidai

1. Phuong phéap sunfat 1a cho mu6i halogenua kim loai tic dung véi axit sunfuric dac,
néng dé diéu ché hidrohalogenua dua vao tinh dé bay hoi ctia hidrohalogenua.

Phuong phap nay chi 4p dung dé diéu ché HF , HCI, khong diéu ché duoc HBr
va HI vi axit H,SO, la chat oxi hod manh con HBr va HI trong dung dich 1a nhitng chat

khtr manh, do d6 4ap dung phuong phdp sunfat s€ khong thu duoc HBr va HI ma thu
dugc Br,, I,.

Cac phuong trinh phan tng:
2HF T

CaF, +  H,SO,d, néng = + CaSO,
NaCl + H,SO,d,néng = HCIT + NaHSO,
2NaCl + H,S0,d,néng = 2HCIT + Na,SO,
NaBr + H,SO,d, néng = NaHSO, + HBr
2HBr +  H,SO,d,nong = SO, + 2H,0 + Br,
Nal + H,SO, d, nong = NaHSO, + HI
6 HI +  H,SO, d, néng = H,S + 4H,0O + 4I,

2. Axit hipocloro :
- Tinh axit rat yéu, yéu hon axit cacbonic
NaCIO + CO, + H,O = NaHCO,4 + HCIO

Tinh oxi hod manh liét, dua chat phan tng cé s6 oxi hod cao nhat

+6
AHCIO  +  PbS? = 4HC +  PbSO,
- Dé bi phan tich :
as t©
HCIO = HCA + O ; 3 HCIO = 2HClI + HCIO;4



3. Dung phenolphtalein nhéan ra K,S
S22 4+ H,0 = HS™ + OH-

pH >10 — dung dich phenolphtalein c6 mau do
Dung K, S Iam thuéc thir. Cho K,S vao cdc dung dich con lai:

tO

- V6i NH,Cl : S?2 + NH* = NH,T + @ HS

Nhan ra NH; nho mai khai, hodc hoé do gidy loc tdim phenolphtalein ( vi NH; c6
pH >9).

- V6i Aly(SO,)5 :  Cho két tha keo trang Al(OH),

APt + 382 + 3H,0 = AlOH);y +  3HS
- V6i MgSO, : Cho két tia trang Mg(OH),

Mg + 28+ + 2H,0 = Mg(OH), + 2HS
- V6i ZnCl, : Cho két tha tring ZnS

Zn* + 28% = ZnS{

Diung NH,CI dé nhan ra MgSO,: két thia Mg(OH), tan dugc trong NH,Cl ; trong khi
céc két tia AI(OH); va ZnS khong tan.

tO
Mg(OH), +  2NH* = Mg»* + 2NH;T + H,0
Dung MgSO, nhén ra BaCl,:
Ba** + SO,* = BaSO, »Ltréng
Dung BaCl, nhan ra Al,(SO,); :
Con lai 1a KCI. Ba* + SO,> = BaSO, tring
(Hodc dung metyl da cam lam thudc thir:
Nhén ra Al,(SO,),
Al,(SO,), —  2AP* + 3S0,*
APt + 3H,0 = AIOH*  + H*
Dung dich ¢6 phan tng rat axit ( pH < 4 ) 1am cho metyl da cam c6 mau da cam
hoac d6 hong.

Céc dung dich con lai déu c6 pH > 4,4 nén metyl da cam c6 mau vang. Ding
Al,(SO,); lam thudc thir:

- V6i BaCl, cho két tha trang tinh thé ~ Ba®* + SO = BaSO, Jtring
- V6i K, S cho két tha keo trang Al(OH);,
AP+ + 352 + 3H,0 = Al(OH);d  + 3 HS”
Dung K, S lam thuéc thur:
tO
-V6i NH,Cl: S22  + NH* =  NH! +  HS

Nhan ra NH; nho mii khai, hoac hod do gifly loc tim phenolphtalein.
- V6i MgSO, : Cho két tha trang Mg(OH),

Mg* + 28> + 2H,0 = Mg(OH),4 + 2HS



- V6i ZnCl, : Cho két tha trang ZnS
Zn** +  28* = ZnS
- V6i KCI khong ¢6 dau hiéu gi.
Dé phan biét MgSO,, v6i ZnCl,, cho NH,Cl vao 2 két tia Mg(OH), va ZnS thi
chi c¢6 két thia Mg(OH), tan trong NH,Cl khi dun néng
tO

Mg(OH), +  2NH* = Mg* + 2NH,T + H,0
con ZnS khong tan.)
4, t©

a) CO + CuO = CoO, + Cu

b) H,S + CuCl, = CuSy + 2HC

c) HCl + NaHS = NaCl + H,S

d) HCl + NaHSO; = NaCl + SO, + H,0

e) SO, + H,SO, = H,S,0; (oleum)
Cau Il (3,5 diém):

1. Hay dung ki hiéu 6 lugng tir biéu dién cdc trudng hop s luong electron trong
mot obitan nguyén tur.

2. Mbi phan tir XY; ¢6 tong céc hat proton, notron, electron biang 196; trong do,
s6 hat mang dién nhiéu hon s6 hat khong mang dién 1a 60, s6 hat mang dién cta X it
hon s6 hat mang dién cta Y 1a 76.

a) Hay xdc dinh ki hiéu hod hoc ctia X,Y va XYj;.

b) Viét cau hinh electron ctia nguyén tu X,Y.

c) Dua vao phén ting oxi hoa - khir va phan tng trao déi, hiy viét phuong trinh
phan tng (ghi ro diéu kién, néu c6) cac truong hgp xay ra tao thanh XY;.

Cdch gidi
1. C6 ba trudng hop: D m hoac |I| hoac @
Obitan nguyén tir  tréng cole c62e
2. a) Ki hiéu so6 don vi dién tich hat nhan ctia X 1a Zx , Y 1a Zy ; s6 notron (hat
khong mang dién) ctia X 1a Nx , Y 1a Ny . Vé6i XY;, ta c6 cac phuong trinh:

Téngsobaloaihat: 2Zx + 6Zy + Nx + 3Ny = 196 (1)
27x + 6Zy - Nx - 3Ny = 60 (2
6Zy - 27x = 76 (3
Cong (1) v6i (2) va nhan (3) v6i 2, ta co:
47x + 1227y = 256 (a)
12Zy - 47Zx = 152 (b)
—> Zy =17 ; Zx = 13
Vay X la nhom, Y laclo. XY;l1a AlCl;.
b) Cau hinh electron: Al : 1s* 2s? 2p® 3s* 3p' ;  Cl: 1s? 2s* 2p°® 3s* 3p°
Céc phuong trinh phan ting tao thanh AICl;:
tO
2Al + 37, = 2 AlCl,
tO
2Al + 3 Cudl, = 2 AICl, + 3Cu
Al O, + 6 HCI = 2 AICl, + 3H,0
Al(OH); + 3 HCI = AlCl, + 3H,0
AlS; + 6 HCI = 2 AICl, + 3 H,S



NaAlO, + 4 HCI = AlCl, + NaCl + 2H,0
AL(SO,);, + 3 BaCl, = 2 AICL, + 3 BaSO, ¥
Cau III (5 diém):
1. Hoan thanh phuong trinh phan tng a) , b) sau day. Cho biét cac cap oxi hoa -
khur lién quan dén phan tng va so sanh cac gia tri E° cua ching.
a) Zn[Hg(SCN),] +10, + CI' — ICl + SO, + HCN + Zn** + Hg*

b) Cu(NH;),** + CN + OH —— Cu(CN), + CNO + H,0

2. Dung dich X c¢6 chit tan 1a mu6i M(NOs;), . Nguoi ta dung 200ml dung dich
K;PO, vira du phan tng v6i 200ml dung dich X, thu duogc két tia M;(PO,), va dung
dich Y. Khoi lugng két tua d6 (da duoc sdy kho) khac khoi lugng M(NO,), ban dau la
6,825 gam.

bién phan 400 ml dung dich X bang dong dién I = 2 ampe tGi khi thay khoi
luong catot khong tang thém nita thi ding, dugc dung dich Z. Gia thiét su dién phan cé
hiéu suat 100%.

a) Hay tim nong do6 ion cta dung dich X, dung dich Y, dung dich Z. Cho biét
cdc gan ding phai chip nhan khi tinh ndong d6 dung dich Y, dung dich Z.

b) Tinh thoi gian (theo giay) da dién phan.

¢) Tinh thé tich khi thu duoc & 27,3°C , 1atm trong su dién phan.
Cdch giai: 1.
a) | Zn[Hg(SCN),] + 16 H,0 —> Zn**+ Hg*+ 4HCN +4SO,> +24 H*+ 24 ¢
61107+ CI” + 6H* + 4e —> ICI + 3H,0

Zn[Hg(SCN),] + 610; + 6 CI' + 8 HF —> Zn** + Hg** + 4 HCN + 4 SO,* +
+ 6IC1 + 2H,0

E°10%/1c0 > E© 50,2, HON/ Zn[Hg(SCN),]
b) 2 | CuNH,),2 + 2CN" + ¢ —>  Cu(CN), + mNH,
‘ CN™ + 20H" —_—> CNO + H,O + 2e
2 Cu(NH;),>* + 5CN + 20H — 2 Cu(CN), + 2m NH; + CNO + H,O

E° cumnny 2/cucN), > EO%cNo /N
2. a) Phuong trinh phan tng:

3M(NOy), + 2K;PO, —— M;(PO,),+ + 6KNO, (1)

Dung dich Y: dung dich KNO; KNO; ——> K* + NO3- 2)
Theo (1), 6mol NO;™ phan ting tao ra 2mol PO43' lam thay d6i khoi lugng 372 — 190 =
182 (g)

x mol NO;™ phan ting tao ra x/3mol PO > 1am thay d6i khoi lugng 6,825 (g)

x=X0825 41 105(moly —>  cddx = 2H2X000 _ ¢ o6o5mot /1)
Theo (1), nk* = NNo;™ = NKNO; = 2 NMm (NO3),
=2 x0,1125=0,225 (mol).
Coi Vady = Vddx + Vddk,po, = 400 (ml) 3)

0,225 x 1000



Vay Ck* = CNoy = 20 = 0,5625 (mol/l)
Dung dich Y c6 nong do: Cxk* = CnNoy = 0,5625 (mol/l)
Céc gan ding da chap nhan khi tinh néng do dung dich Y:
- Bb qua su thay déi thé tich khi tinh (3) va sy ¢6 mat My(PO,), ¥

- Bo qua su tan M;(PO,), = MZ* + PO 42' 4)
-Boquasuphanli HHO = H" + OH-
Xét su dién phan, so d6 dién phan:
K < M(NO,), > A
H,O
M7 + 2e = M 2H,0 - 2e = 120,T + 2HT
Phuong trinh dién phan:
M(NO;), + H,O M + 120, + 2HNO, 4)
Dung dich Z ¢6 chét tan HNO; .
Coi Vddz ~ Vaax ~ 400 (ml) (6)
0,5625 x 400
Theo (5) N HNO; = 2NM(NO3); = 2X ——————
1000
N HNO; x 1000
Vay CH* = CNo, = = 1,125 (mol/l
1y 3 200 (mol/I)
(hoac theo(6) va (5) nu*t = nNNoy” = 2Cddx = 1,125)

Cac gan ding da chap nhan khi tinh néng d6 dung dich Z:
- Coi Vdd Z ~ Vadd X, b0 qua su thay doi thé tich do su dién phan gay ra.

-Boquasyphanli H,O = H' + OH- vi ZladdHNO,.
Néng doion dd X: Cvm* = 0,5625M ; Cnoy =1,125M
ddY: Ck* = Cnos” = 0,5625 M
ddZ: Cu* = Cnoy = 1,125 M.
b) Tinh thoi gian da dién phan:
Thay s6 vao (7) 1a % = nM(NO3)2 = 0,5625 x 0,4 = 0,025 (mol)
n=2 ; I=2

Vayt = 0,225 x 96500 = 21.712,5 (giay)
¢) Tinh thé tich khi thu dugc & 27,3°C, latm trong su dién phan dung dich Y, Z.

Theo(5): No, = %nM(N%)Z = &225 =0,1125(mol)
22,4 x 0,1125 x 300,3 x n .
Vo, = = 2,772 (lit)
273 x 1

Cdu 1V (4 diém):
1. Sunfuryl diclorua SO,Cl, 1a hod chat phé bién trong phéan ting clo hoa. Tai
350°C, 2 atm phan tng
SO,Cl, (khi) = SO, (khi) + Cl,(khi) (1)



C6 Kp = 50.

a) Hay cho biét don vi cua tri s6 d6 va giai thich: hang s6 can biang Kp nay phai
c6 don vi nhu vay.

b) Tinh phan tram theo thé tich SO,Cl,(khi) con lai khi (1) dat t6i can bing &
diéu kién da cho.

¢) Ban dau dung 150 mol SO,Cl,(khi), tinh s6 mol Cl,(khi) thu dugc khi (1) dat
tGi can bang.

Cac khi dugc coi 1a khi 1y tuong.

2. a) Tinh d6 dién li ctia dung dich CH;NH, 0,010M.

b) Do dién li thay d6i ra sao khi

- Pha loang dung dich ra 50 lan.

- Khi ¢c6 mat NaOH 0,0010M.

- Khi ¢c6 mat CH;COOH 0,0010M.

- Khi c6 mat HCOONa 1,00M.
Biét: CH;NH, + H* —> CH;NH, ;. K=10"0%

CH,COOH = CH,COO™ + H* ; K=10*
Cdch giai:
1. a) Goi s6 mol SO,Cl, ban dau la 1, d6 phan li la a , ta co:

SO,CL,(khi) = SO, (khi) + Cl,(khi) )
Ban dau 1 0 0
Phan 1i o
Canbang (1 -a) o o
atm) X atm)
Kp = D@mX pem o @)
Pso,cl,(atm)
b) Vi cdc khi déu l1a khi Ii tuéng nén pi = P. Xi 3)
ni
maXi = 4)
n;
o) day : nso, = na, = o ; nso,c,= (1—-a) ; con2xnj = 1+a (5)
b) T6 hop (5) va (4) , (3) va (2) ta co:
oc? K 50
Kp =P. _ P _ _
1-oc? * \/P+Kp 550 o= 0,9806

S6 mol SO,Cl, con 1a (1 — oc)4 ~ 0,0194 (mol)
Do d6 SO,Cl,con lai chiém — x 100% =~ 0,98%

bay 1a % theo sO mol,, cling 12 % theo thé tich. Vay khi (1) dat t6i can bang
SO,Cl, con lai chi€ém 0,98%vé s6 mol hay thé tich ctia hé.

(Hoac  SO,(Cl, (khi) = SO, (khi) +  Cl,(khi) Kp=50 (1)

2 atm

2-(P+p) p p

p 2
2% 50 — p® +100p —100 = 0

psozc12 = 2-2x0,9902 =0,0196 (atm)




% theo s6 mol ciing 12 % theo thé tich. Vay khi (1) dat t6i can bang SO,Cl, con
lai chi€ém 0,98%vVé s6 mol hay thé tich ctia hé.)
¢) Ban dau dung 150 mol (khi), tinh s6 mol Cl,(khi) thu duoc khi (1) dat t6i can bang:
Theo (1) ta ¢6: nso, = nci, = nso,cl, x 98,06 = 150 x 0,9806
nci, = 147,09 mol
2. a) Tinh do dién li cta dung dich CH;NH, 0,010M:

CH;NH, + H,0 = CH;NH;* + OH 10-14
C C Ky = = 107
[ ] c-x X X 10-10,64
X2 X2 ~ B -3
2Ky =107 X ~188.10° JBf;S <107 —188%

b) Do dién li thay d6i ra sao khi
- Pha loang dung dich ra 50 lan:

107 -4 x? -3,36 -4
cHnn, = ——=2.10 — = =107 5 x=149.10
Tr%0 2x107 - x 1,49x10
a= 'ZTxlo2 = 74,5%
~Khi c6 mat NaOH 0,0010M: *
NaOH = Na* + OH
CH;NH, + H,0 = CH;NH;* + OH" 10-3:36 (1)
C 0,01 1.103
[1] 0,01 -x X 1.103 +x
-3 -3
% ~1073% 5 x =1,49x10° oc= %xloz —14,9%
) =X -
oc giam vi OH- ctia NaOH lam chuyén dich can bang (1) sang tréi.
- Khi ¢6 mat CH,COOH 0,0010M:
CH,COOH = CH,COO + H* ; K, =10%7
CH;NH, + H* =  CH;NH;* ;K 1=10"%%
CH,COOH + CH;NH, = CH;NH;* + CH;COO ; K=K K !=1058

K rat 16n, phan Gng xay ra hoan toan
— CeuNHyt = Cencoon = 1,0x 103

CH,NH, + H,0 — CH;NH,*
c  9.1073 1.10°3
[1] 9.103-x 107+ x
X107 +x) ~1073%  x=139.10"2
9.107° —x |

[CH;NH;*] = (1,39 + 1).103 = 2,39 x 1073

o tang vi CH,NH, tuong téc véi CH;COOH.
- Khi ¢6 mat HCOONa 1,00M:

HCOONa

—

HCOO"

CcuNg, = 9 x 10-3

+ OH ; K=103
X
-3
m:wxmz =23,9%
10~
+ Nat



HCOO™ + H,0 = HCOOH + OH (1)

K's 1" =1071%%

K, HCOOH > K, CH,COOH (= 10*%"®) nén Koy < 10714 /10%°= 107 << K, (10-336),

Vay can bang (2) khong anh hudng gi dén can bang (1)

CH3NH2 + H20 - CH3NH3+ + OH- sz 10_3’36
va do d6 do dién li oc cia CH;NH, khong thay d6i khi ¢6 mat HCOONa.
Cdau V(3,5 diém):_:

Phé.l’l ffng 82082_ + 2 I_ _—> 2 SO42_ + 12 (1)
duoc khao sat bang thuc nghiém nhu sau: Tron dung dich KI véi dung dich ho tinh bot,
dung dich S,05* ; sau d6 thém dung dich S,04* vao dung dich trén. Cdc dung dich déu
c6 nong do ban dau thich hop.

1. Viét cac phuong trinh phan Ung xay ra; tai sao dung dich tr khong mau
chuyén sang mau xanh lam?

2. Nguoi ta thu dugc so liéu sau day:

Thoi gian thi nghiém(theo giay) Néng do I (theomol . 17)
0 1,000
20 0,752
50 0,400
80 0,010

Dung s6 liéu d6, hay tinh t6c do trung binh ctia phan tng (1).
Cdch giadi:
1. C4c phuong trinh phan ting xay ra:

S,0 + 21 ——> 2SO0, + 1, (1)
I, gidi phéng ra bi S,0,% khir ngay
28,07 + I, ——> SO + 2T (2)

Khi hét 82032‘ thi mot it I, gidi phéng ra tr (1) tdc dung véi dung dich ho tinh
bot lam cho (11un§ éiich xudt hién mau xanh lam.
=

2. Tacov= S A (2). Thay s6 vao (2):
At : 20 AC, : 0,348 v, 62103
At, : 50 AC, : 0,600 v,: 6,0.103
Aty . 80 AC5: 0,990 2% 6,188.1073
o (6,2+6,0+6,188)x10°

3
v=6,129.10"3 (mol.I'!.s™)




	C¸ch gi¶i

