SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI VONG II CAC MON VAN HOA CAP THPT
LONG AN NAM 2023
Mén thi: HOA HQC
HDC PE DU BI| Ngay thi: 16/09/2023 (Budi thi thir nhat)
(HD chdm c6 11 trang)

HUONG DAN CHAM THI
Cau 1 (5,0 d@iem)

1.1. Ba nguyén t6 X, Y va R déu thuoc chu ki 2 trong Bang tuan hoan cac nguyén t6 hda hoc. O
trang thai co ban, electron cudi cling cua nguyén tir X co tong gié tri bén s luong tir 1a 3,5 va X
khong phai 1a nguyén t6 khi hiém. Hop chit M ¢6 cang thirc XY3Rs ¢6 tong s6 hat mang dién bang
108. Bién tich hat nhan cua hguyén tu Y gap 1,5 lan dién tich hat nhan cua hguyeén tu X. Tim cong
thirc hda hoc caa hop chat M. (Biét s6 luong ti tir m, nhan cac gia trj tir - £ qua 0 dén +#).

Cau Dap an piém
Ta c6: X thudc chu ki 2 — n=2

Mit khéc, electron cubi cung cia X & trang thai co ban co tong gia tri bon sb
luong tir 1a 3,5 va X khéng phai la nguyén t6 khi hiém — bo bon so6 lugng tur

cta electron cudi cung cia X 1a: n=2;£=1; m, =0; ms=+1/2 0,5

1.1 | — cau hinh electron ctia X 1a 152 252 2p? —Zx =6 . Vay X la Cacbon (C). 0,25

S 7 7 =15=>7,=156=9=>Y laFlo (F). 025
Trong hop chat M: XY3R3 c¢6 tong s6 hat mang dién bang 108

=> 6.2 +3.2.9 +3.2.Zr =108 =>Zr = 7 =>R la Nito (N). 0,25

Vay cong thirc hoa hoc ciia hop chat M 1a CF3Ns. 0,25

1.2. Xac dinh dang hinh hoc cua c4c phan tir va ion sau dong thai cho biét kiéu lai hoa cac AO hoa
tri cua cac nguyén tir trung tdm: SOF4, TeCls, BrFs, ICl4?

Cau Pap an piém
1.2 Trang Dang hinh
(1,0 @) Chat thai lai hoc ctia phan Minh hoa
hoa tu
ludng thap [ r
F 3 . o=—=s" 0,25
SOF4 sp°d tam giac l\F
?
3 A A DTC"‘\\\C]
TeCly sp°d bap bénh | ~,
Cl
0,25
:/'F':
BrEs spd hlnk::cgu T %B\r—ﬁ;
u
' F 0,25
0,25
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ICrs | sp’d® | vung phng { N ]

1.3.
a) Hay dua vao cac thong tin dugc cung cip dé xac dinh cong thac phan ti cua cac hop chat
duoc ki hiéu 1a A, B, C va D trong so d6 dudi day :
S (luuhuynh) —-2 5 A—*% 3B —*% 5, C +D

130°C xuc tac Fe

Biét:
- A 1a mét chat 16ng mau vang chira 52,5% Cl va 47,5% S (biét phan ti caa A chi chta 2 nguyén
tir S). Chit A dugc dung dé san xuat thuéc nhudém lwu huynh, thude diét con tring va cao su tong
hop.

- B 12 mot chét long mau d6 dé hat am. Biét chat B dugc sir dung trong céc phan ¢ng tong hop
hiru co.

- C la mét chét long khong mau chira 59,6% Cl, 26,95% S va 13,45% O. Biét chit C cd trong
thanh phan cua mot loai pin Liti.

- D ¢6 khdi lugng phan tir 135 g.mol. Chét D c6 thé dugc tao thanh tir phan (ng truc tiép gitra
chat C véi O..

b) Nhimng thay d6i chinh nao c6 thé xay ra khi bao quan lau dai hai dung dich: (i) axit
sunfuhidric; (ii) dung dich H2SO4 dam dic trong hai binh thay tinh trong sudt riéng biét (c6 miéng
binh bi h&)? Giai thich bang phwong trinh hoa hoc.

Cau bap an piém
1.3 a)A S:Cl, B SCl C SOCl, D SO.Cl 1,0
(1,5 d) | b) (i) Binh chira dung dich axit sunfuhidric xuat hién van duc do co két tta luu
huynh sinh ra: 0,25

H2S + %Oz—)HzOJrSl

(i1) Binh chﬁ:a glung dich HoSO4 dam dic: ¢6 cin mau den xuat hién do su than
hoa cac chat ban c6 trong khong khi. 0,25

Co(H20)m —12%9%  nC + mH,0

1.4.

a) Ham luong cho phép cua tap chat luu huynh trong nhién liéu 14 0,30%. Nguoi ta d6t chay hoan
toan 100,0 gam maot loai nhién liéu va dan san pham chay (gia thiét chi c6 CO2, SO2 va hoi nuéc) qua
dung dich KMnOs c6 nong d6 5,0.10-3M thi thay thé tich dung dich KMnO4 da phan ang vira hét voi
lwong san pham chay trén 1 625 mL. Hay tinh toan va cho biét nhién liéu trén c6 dugc phép st dung
hay khong?

b) Hoa tan 11,6 gam hdn hop A gébm Fe va Cu vao 87,5 gam dung dich HNO3 ¢6 ndng d6 50,4%,
sau khi kim loai tan hét thu duoc dung dich X va V lit (dktc) hdn hop khi B. Cho 500 mL dung dich
KOH 1M vao dung dich X thu duoc két tia Y va dung dich Z. Loc lay Y rdi nung trong khéng khi
dén khéi luong khong d6i thu duoc 16,0 gam chat ran. Co can dung dich Z dwoc chat rin T. Nung T
dén khdi luong khong ddi thu duoc 41,05 gam chat ran. Biét cac phan wng xay ra hoan toan. Tinh
nong d6 phan tram cta Fe(NOs)s trong dung dich X.

Cau Pap an piém
1.4 | a) Phuong trinh phantng: S+ O2 = SO» Q) 0.95
(1,0 d) | 5SO, + 2KMnO4 + 2H>0 — K>SO4 + 2MnSO4 + 2H.SOs  (2) ’
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TaPT (1) Va (2) = ng =ngo = gn <o, = gx 0,625x 0,005 = 7,8125.10~2mol
-3
%omg = 1812510 7X32 16004 - 0,259 < 0,30%
100 0,25
Vay nhién liéu trén dwoc phép su dung.
n =0,7(mol
b)Taco:{ (mol).
Nkon = 0,5(mol)
Theo dé bai, 16 gam 12 oxit
—BTEL_, pJroneoxt = 16-116 él' °_o, 275(mol)
Fe:a |—2™ L 556a+64b=116 [a=0,15(mol)
Vi 11,6 — 0,25
Cu:b _ BTE y33+2b=0,55 b =0,05(mol)
+N&u T ma chi c6 KNO, thi —=—M,, =0,5.85=42,5>41,05 (Vo
Iy).
N vav T 4 : 4105 KNO,:x |—2™ >85x +56y:41,05_> x =0,45(mol)
UV I TS oy T ek Ly o5 y =0,05(mol)
Cu?:0,05
3+ .
Vay X la: Fe”:t
BINT.Fe o2+ :0,15—t
NO; :0,45
BTDT 0,25
—BTOT 40,05.2+3t+2(0,15—1) =0,45 — t = 0,05(mol)
—2<L 511,6+0,7.63=11,6+0,45.62+m_ +0,35.18 — m; =9,9(gam)
— %Fe(NO,), = 0,05.242 =13,565%
11,6 +87,5-9,9

Cau 2 (4,0 diém)

2.1. C6 thé viét cAu hinh electron cua Ni?* 1a;
Céach 1: Ni?*[1s?22s22p®3s23pf3d°].
Céch 2: Ni?*[1s%2s22p53s23p®3d®4s?].

a) Ap dung phuong phép gan dang Slater tinh nang lugng electron ciia Ni%vgi mdi cach viét

trén (theo don vi eV).

b) Céch viét nao phil hop véi thyc té? Tai sa0?

Cau N@i dung piém
a) Nang lugng caa mot electron ¢ phén 16p | ¢6 s6 lugng tir chinh hiéu
_h)2
dung n* dugc tinh theo biéu thic Slater: &, =-13,6 (Zn?)
Hang sé chin b va sé luong tir n* duoc tinh theo quy tic Slater. Ap dung | 022
cho Ni** (Z=28, c6 26g) ta co:
2.1 |+ Véicachviet1 [Ar]3de:
_ 2
(1a) als=-13,6w —_10435,1 (eV)
_ ~ 2
Erp=-13.6 (28 0,85.22 0,35.7) 19340 (eV)
2 2 0,25
ry =136 128 1'2'0’§f"8'0’35'7) _ _424,0 (eV)
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_ _ 2
(28 1.1820,35.7) 861 (eV)
3

E1= 2, +8¢,,, +8s;,, +8e;, = - 40423 (eV)
+ Vi cach viét 2 [Ar]3d®4s?:

€16:8502p-E353p CO KEL QU nhur trén. Ngoai ra:
(28 - 1.18 - 0,35.5)°

£34=-13.6

€44=13,6 7 =-102,9 (eV) 0,25
_ N _ 2

o 136287110 ;),325.14 035" _ 3 5 (ev)

Do d6 E2= 2¢,, +8s,,,, +8¢,,, + 65y, +2¢,, = -40417,2 (V) 0,25

2.2. M6 hinh hat trong hop thé mét chiéu duoc xay dung dé giai gan ding bai toan ning luong cia
hé lién hop carbon mach thing. Trong mé hinh nay, cac electron « bat dinh xi ¢6 thé di chuyén tu do
trén khung carbon cua céc lién két lién hop.

Chiéu dai cua hop thé duogc tinh gan ding bang céng thic L = nc x 1,40 A, trong d6 nc 12 s6 lwong
nguyeén tir carbon cua mach lién hop. Nguyén 1y Pauli duoc ap dung khi céac electron dugc lap day
cac mirc nang lugng. Mt nang luong cua hat trong hop mot chiéu dugc tinh bang biéu thic:

n’h’
" 8mL?
Ap dung mé hinh trén cho phan ti 1,3,5,7-octatetraen, hay:
a) V& so d6 mirc nang luong va dién cac electron.
b) Tinh nang lugng tong cong cho hé lién hop = ni trén theo J.
¢) Xac dinh budc séng (theo nm) twong tng véi budc chuyén niang lwong gitta HOMO va
LUMO.

Cau Néi dung Piém
2.2 a) So d0 murc nang lugng:
(1a) :
n=>5
4n=14 0,25
SN
A=
=1
b) Nang lugng cho tirng muc:
2 —34y\2
E, = h = (6’_212'10 ) ST =4,8029.10%J
smL>  8.9,1.10%.(8.1,4.10 ™)
2 —34\2
g, = __ 4062107) 51540y
smL®>  8.9,1.10%.(8.1,4.10™)
2 —34\2
g, =0 90682107) 350610
smL>  8.9,1.10°.(8.1,4.10°)
2 -34y\2
g, = o0 __ 166.62107) 7 6ps610%y 05
smL®>  8.9,1.10°.(8.1,4.10 ™) !
2 —34\2
E. - 25h2 _ 25.(2,162.10 )710 12007.10
smL®>  8.9,1.10°.(8.1,4.10 ™)
Tong nang lwong cua hé lién hop 7 trén la:
Er=2*(E1+ E2+ Es+ E4) = 2,8817x10*8 (J)
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(HS c6 thé dp dung gép cong thirc cdc mike khi tinh Ex, khong nhat thiét phai
tinh tung muc)
hc

c) A= = 459,55.10° (m) = 459,55nm 0,25
5 4
2.3 .Thuc nghiém cho biét & pha ran, vang (Au) c6 khéi luong riéng
la 19,4g/cm?® va ¢ mang luéi lap phuong tAm dién. D6 dai canh cua 6 —
mang don vi 13 4,070.10%°m. Khdi luong mol nguyén ti cia Au Ia ST
196,97 g/mol. g3
a) Tinh phan tram thé tich khdng gian tréng trong mang luéi tinh thé ol
cua Au. Hinh.
b) Xac dinh tri sé cua s6 Avogadro. Mgt 6 don vi co 56 Ciia Au.
Cau Néi dung Piém
2.3 a) Canh hinh lap phuong = a, khoang cach hai dinh ké nhau:
a d a = 4,070.10"°m
Khoang cach tir dinh dén tm mit lap phuong 1a nira dudng chéo ciia moi mat
vuong: % < a d6 1a khoang cach gan nhat gitra hai nguyén tir bang hai lan
ban kinh nguyén ti Au.
4,070.10™"°

5 =2,878.100m = 2r 0.25

r - ban kinh nguyén tir Au = 1,439.10"°m
Mbi 6 mang don vi ¢6 thé tich = a® = (4,070 . 101 m)® va c6 chira 4 nguyén

te Au .

Thé tich 4 nguyén tir Au 1a: 4 nguyén ti x 4/3 7 r® =4, %. (3,1416) (1,439. | 0,25
10193~ 49, 927.10°°m3 0.25
P dic khit=—222710" _ _ 074054 = 74,054%

(4.070. 10*‘0)3

Do tréng = 100% -74,054% = 25,946%
b) Tinh s6 Avogadro ’
* 1 mol Au = Na nguyén tir Au c06 khoi lugng 196,97 gam

1 nguyén tr Au c6 khéi luong = 196,97
A
Ti khdi cua Auran: d = 4'1396' 7 _ 19,4 g/cm?
a.N,
4,196,97 ~19.4
(4,070 .10 %°)*.10°N,,
= Na=16,02386.10%° 0,25

2.4. Mot mau Polonium nguyén chat ¢ khéi luong 2 gam, hat nhan 2°Po phan rd o va chuyén
thanh hat nhan bén 4 X.

a) Viét phuong trinh phan tng va xac dinh hat nhan 4 X.

b) Xac dinh chu ky ban ra cua Polonium phong Xa, biét trong 365 ngay no tao ra mot luong khi

He (dktc) c6 thé tich 179 cm?,

¢) Tim tudi caa mau chét trén biét rang tai thoi diém khao sat ti sé giita khéi lwong 4X va khoi

lwong mau chat 14 0,4.
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N@i dung piém
2.4 | a) Phuong trinh phan tng phén ra: %Po—— *2Pb + ja 0,25
1d >
Ad) | ax |3 2epp
b) Chu ky ban ra cua Po:
t.In2 t.In2 t.In2 0,25
In(OJ n[ m,
n Ny =Ny ) I 210
M, Ve
210 22,4 0,25

Thay t = 365 ngay; mo = 29; Vre = 0,179 | ta c6 T12 = 138,5 ngay
¢) Tai thoi diém t mau chuan c6 chira Pb va Po. Dua vao dé bai ta c6 duoc:

me/t — 0 4
me/t + mPo/t

m 0,4 206.n n 70
= Pb/t __ _ Ph/t = Pb/t _

Meox 0.6 2105, Ny, 103

ot .|n(”g°’t ] _ vz .In(1+ Nenr j =@.|n(1+ 7—Oj ~103,6 (Ngay) 0,25
In2 Neor ) N2 Npost In2 103
Cau 3 (4,0 diém)
3.1. Cong doan dau tién cua qua trinh san xuét silic c6 d6 tinh khiét cao phuc vu cho cong nghé
ban dan dugc thyc hién bang phan ung:
SiOr) + 2C() = Si() + 2C0(K) )
a) Khong can tinh toan, chi dua vao su hiéu biét vé ham entropi, hdy du doan su thay ddi (ting
hay giam) entropi cua hé khi xay ra phan tng (1).
b) Tinh AS° cta qué trinh diéu ché silic theo phan ung (1), dua vao céc gia trj entropi chuan
dudi day:
Sso, = 41,8 JKLmol?; s¢ =57 J. Ktmol?; g ,=18,8]. KL.mol?; S, , = 197,6 K*.mol ™.
c) Tinh gia tri AG° cua phan ung trén ¢ 25°C. Biét nhiét hinh thanh chuan AH? (kJ.mol ) cua
SiO2 (r) va CO (k) lan luot 12 -910,9 va -110,5.
d) Phan ung (1) s& dién ra wu thé theo chiéu thuan bit dau tir nhiét do nao ?
(Coi su phu thudc cia ASva AH vao nhiét do 1a khong dang ké)
Cau Néi dung piém
3.1 | a) Theo chiéu thuan, phan tng (1) ting 2 mol khi. Trang théai khi c6 muc do
(1,5 d) | hdn loan cao hon trang thai ran, tac 1a c6 entropi 16n hon. Vay khi phan tng | 0,25
xay ra theo chiéu thuan thi entropi cua hé ting.
b) AS*=28%0, +8%)-28% Sk, = 2.197,6 + 18,8 - 2.5,7 - 41,8 = 360,8 JKT | 0,25

C) AG"=AH’-TAS’, trong d6 AH°=AH{g, \+2AH{c, \-2AHjc )-AHggo, |
AH’=2.(-110,5) + 910,9=689,9 (kJ)

0,5
— AG°=AH’-TAS’= 689,9 -298.360,8.10*=582,4 (kJ)
d) Phan @ng (1) s& dién ra wu thé theo chiéu thuan khi AG®bat dau c6 gia tri
am:
AG°=AH’-TAS’ = 689,9 - T.360,8.10%= 0 »T=1912 °K 05

Vay tir nhiét do 16n hon 1912 °K, can bang (1) s& dién ra wu tién theo chiéu
thuan.

3.2. Nhiét hoa hoi ctiia CF.Cly & -29,2°C (nhiét do sbi cua chat ndy & &p suat thuong) la 20,25
kJ.mol . Tinh 4p suat mot binh keo xit toc (thanh phan chinh l1a CF2Cly) ¢6 thé chiu dung dugc &
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40°C (14 nhiét d6 binh thuong cua mot chai keo dudi anh nang mit troi). Cho rang nhiét hoa hoi khong
phu thudc vao nhiét do.

Cau | N@i dung Piém
3.2 | Ap dung phuong trinh Clausius — Clapeyron ta co:
e A_Hh[g 1]
P, R T T, Lod
P, 20,25.10°( 1 1
1,000 8,314 [244 - 312)
= p, =9,07atm

3.3. Cho 1 mol O2 (k) ban dau & nhiét d6 120K va ap suat 4 atm gidn no doan nhiét dén 4p suat 1
atm va nhiét 4o ha gan tsi nhiét do sdi caa oxi long 1a 90K (chi hoi 16n hon nhung khong dang ké ).
Gia thiét Cp (K) = 28,2 J.K'! va khéng doi trong khoang nhiét d6 khao sat, khi O, dugc coi 1a ly
tuong. Tinh Q, A, AH (hé) va AS (h¢) trong qua trinh nay.

Cau Néi dung Piém
3.3 | bay la qua trinh doan nhi¢tQ =0

(1,5d) | AU =nCy AT =n(Cp - R) AT =-597] 0,25

A =AU-Q = AU=-597] 0,25

AH = nCpAT = 28,2(-30) = -846J 0,25

Céc qua trinh tuong duong.

0z (k) —2— Ox(k) —¥> 02 (k)
120K, 4 atm 120K, 1 atm 90K, 1 atm
Déi qua trinh (1).

0,25
Taco: AS = NRIN-L =1.8,314 (JK).In 4 = 11,53 IK
P2
L 0,25
Doi qua trinh (2).
Tacod: ASp) = nCp.InT—Zz 1.28,2.In 0 - 8,11 JIK 0,25
T 120

1
Vay ASquatrim=AS@ + AS = 1153 -8,11= 342JK
Cau 4 (3,0 diém)
4.1. Xét phan rng sau 103" + 51" + 6H" —— 312 + 3H20
Van tdc phan tmg do duoc ¢ 25°C c6 gia tri theo bang sau:

Thi nghiém | I'(M) | 105(M) | H*(M) | Van téc v( mol/Ls)
1 0,01 0,1 0,01 0,6
2 0,04 0,1 0,01 2,4
3 0,01 0,3 0,01 5,4
4 0,01 0,1 0,02 2,4

a) Lap bicu thirc tinh van téc phan ung.

b) Tinh hang so toc d§ cua phan Ung. _

Cau Dap an biem
41 1a)  V=kITNOPH'T

(1.0 d) Thay céc gia tri nong d6 thich hgp & mdi thi nghiém

0,6 = k[0,01]"[0,1]’ [0,01]
2,4 = k[0,04]"[0,1]' [0,01] 0.25
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5,4 = k[0,01]°[0,3]' [0,01] 0,25

2.4 = k[0,01]°[0,1]°[0,02]

Giai hé phuong trinh nay dugc x=1; y=2; z=2

Vay v = k[I7].[I05]%.[H*]?

b. k=6.107 0,25
4.2 Mt co ché phan tng kiéu ion - phan tir trong qué trinh tong hop amoniac ¢ viing trong cac

dam may gitta cac sao dugc cho duoi day:

0,25

N*+H,—> NH"+H k1
NH"+H2 > NH*+H k2
NH2" + H2 > NHs*+H ks
NHs*+ H, > NHs +H ka4
NHs +e — NHs;+H Ks
NHs*+ e — NH2+ 2H Ke

Str dung nguyén Iy ndng d6 6n dinh hiy dé nghi mot phuong trinh tinh ndng do cua cac tiéu
phan trung gian NH*, NH2*, NHs* va NH4* phu thudc vao nong do cac chat phan ang 1a [N*], [H]
va [e']. Xem electron déng vai trd nhu mét chat phan tg binh thuong.

Céau Pap an Piém
4.2 | a) Ch thé ap dung nguyén Iy nong do 6n dinh cho NH* , NH2* , NHz* va NH4*

aa) d[NH"] X X
T=o=|<l[N 1H,1-K,[NH *1[H,] 0,25
kN
[NH J:TZ
. 0,25
‘W=0=kz[NH+1[H2]—k3[NH;][Hz]
. 0,25
1 KINHTT Ky K Ko ’
[ ] e ]
d +
9N o - ) 0,25

dt

1 KINHIT kopos
[ = S0E - )
d[NH, | . g g
T:O:k4[NH3][H2]_k5[NH4][e ]' ke[NH4][e ]
[NH; = K, INH;1[H,1 _ kIN"][H,]

(ks +kedle] (ks +k)le]
4.3. Phan tmg diéu ché N, (k) + 3H,(k) == 2NH, (k) c6 hing s can bang tai 500°C la

Kp=1,5.10"° atm™. Néu hdn hop dau c6 Nz va Ha theo ty 16 mol 1:3. Hay tinh xem c6 bao nhiéu phan
tram hon hop ban dau da chuyén thanh NHs, néu thuc hién ¢ 500 atm.

Cau Pap an Piém
43 |a)  N,+3H,c——2NH,
(1d) o2
K,=—":-=1510"° (1)
PNZ' H,
P=P, +P, +Py, (2)
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P, =3P, (3)
(2)+(@)=P=4R, ,+R,, , =P, =0,25(P-PR,, )
P, =0,75(P-PRy, )
P,

=K, = 3
0,25(P Py, )-(0.75)°(P—Py, )

Goi P, 1ax. Khi P=500atm=1,26.10"x* ~2,26x+315=0 05
= x =152atm =P,
Goi a 12 %N da chuyén hoa thanh NH3
N, +3H, &——=2NH,

Bandau: 1 3

Phantng a 3a 2a

Canbang 1-a 3(1-a) 2a 05

2a 152 ’

Cung nhiét do, thé tich: — a=0,4662(= 46,62%)

4—2a 500

Cau 5 (4 diém)
5.1

a) Hay tinh pH cua dung dich FeClz 0,010 M. Biét cation Fe(H20)6%* 1a mot don axit co
Ka=6,3.1073.

b) Hay tinh gia tri pH can thiét lap dé dung dich trén bat dau c6 két taa Fe(OH)s xuat hién. Biét
tich sé tan cua Fe(OH)s la Ksp = 6,3 .10738,

c) Hay tinh gié tri pH tai d6 sat dugc két tia hoan toan tir 100,0 ml dung dich FeCls 0,010 M
dudi dang Fe(OH)s. Biét rang qua trinh két tia duoc coi 1a hoan toan khi khoi lugng sat con lai trong
dung dich nhé hon 0,2 mg. Cho Fe = 55,85.

Cau Pap 4n piém
51 |a) Fe(H20)e®* + H,0 =— [Fe(H20)5(OH)]?* + HsO*
2d) | ce: K = HOT _ogi0s
® 001-[H,0"]
=> [Hs0*] = 5,39.10% M (pH = 2,27) 05

Kiém tra: Q= [Fe3"][OH']3 = (0,01 - 5,39.10%) x (1,855.101?)3 = 2,94.10% <
Ksp, Khdng ¢ ket taa xuat hién.

b) Fe3* + H.O = Fe(OH)** + H*

Ka:wzﬁ,g_]_o% Q)

[Fe*]
Fe3* + 30H == Fe(OH)3d
K, =[Fe*'][OH ] =6,3.10"* (2)

Co: [Fe3*] + [Fe(OH)**] = 0,01 (3)

Kw =[H*][OH] = 1014 4)
2), (4) => Fe* (10_14J =6,3.10% 0,75
@@= e
=> [Fe*1=6,3.10°[H']® 5)

(1)’ (3)’ (5) =>
_(0,01-63.10°H"T)[H"]

a 4 3 = 6,3-1073
6,3.10'H ]
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=> 6,3.10°[H*]® + 396,9 [H*]2- 0,01 = 0
=> [H*] = 3,938 .10° M (pH = 2,40)

c) Fe3* + H.O =— Fe(OH)** + H*
« _[Fe(OH)™][H"]
a [Fe3+]
Fe** + 30H == Fe(OH)sd
K, =[Fe*]J[OH ] =63.10* (2
0,2.10°
55,85x 0,1
Kw =[H*][OH] = 104 (4)
= 3o 107 3_ -38
(2), (4) [Fe ]([qu ~6,3.10
=> [Fe*'1=6,3.10°[H'T (5)

). (3. 5) =>

K

~6,3.10° (1)

Co: [Fe*']+[Fe(OH)>] = =358.10°° )

 (358.10°-6,3.10°[H ' P)[H"]
a 6,3.10'[H" T
=> 6,3.10°[H"]® + 396,9 [H*]? - 3,58.105 =0
=> [H]=2,936 .10%* M (pH = 3,53)

=6,3.10"°

0,75

5.2

a) Cho so d6 pin:

(-) Ag | AgNO31,000.10"M; NH3 IM || Ag2SOu(bdo hod) | Ag (+)

~ Tinh hang s tao phiac Ag(NHs),".
Bict E°Agt/Ag = 0,800V; Kspg,SO, = 1,100.107%; Epin = 0,390V.
b) Mot dung dich f:hl'Ia CuSO4 0,1M; NaCl 0,2M; Cu du va CuCl du.
i) Chirng minh rang xay ra phan (ing sau & 25°C :

Cu+Cu?*+2Cl- S 2CuCl<{

i) Tinh hdng s6 c&n bang cua phan g trén.
Biét: Tich so tan cua CuCl = 10-7 ; E®(Cu?'/ Cu*) = 0,15V ; E°(Cu*/ Cu) = 0,52V.

Céau

Pap an

Piém

5.2
2ad

a)
+ Tai catot E(+):

Theo can bang: Ag:S0s S 2AgT + SO
Ks=1,10.10"°

2S S

=> [Ag+]2.[SO42] = (2S)2.S = K
=> [Ag+] = 2S = 2.(Ks/4)'3
=> E(+) = E’Ag*/Ag + 0,0592Ig[Ag*] = E°(Ag*/Ag) + 0,05921g[2.(Ks/4)4]
= 0,8 + 0,0592Ig[2.(1,1.105/4)3] = 0,708(V).
+ Tai anot E(-):

Theo can bang:

Agt + 2NHz 5 Ag(NHs)* B=?
Co 0,1 1 0
[1] X (0,8+2x) (0,1-x)
=> = (0,1-x)/x.(0,8+2x) = 0,1/0,8x
=>[Ag] =x = 1/8B
=> E(-) = E°Ag*/Ag + 0,0592Ig[Ag*] = 0,8 + 0,05921g[1/3p]
= 0,747 - 0,05921gB

=> Epin = 0,708 - 0,747 + 0,05921gB = 0,390 => B = 107,247

0,25

0,25

0,25

0,25
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b)
i) Cu + Cu* + 2Cl- S 2CuCly
0,AM  0,2M

* Xét Cu** +e —» Cu* c6 [Cu']= [CKI—S_] = % =5.10""M
E (Cu?*/ Cu* ) = E® (Cu?*/ Cu* ) + 0,059Ig[[CC‘;2; l= 0,15 +0,0591g[ 2] =
0,463V 025
* XétCu" +e—>Cucd E(Cu*/Cu) ’
= E% (Cu*/ Cu) + 0,059Ig[Cu"]
= 052 +0,0591g(5.107) = 0,148V 0.25
R6 rang: E (Cu?*/ Cu*) > E (Cu*/ Cu ) — phan tng xay ra theo chiéu thuan. ’
) 0,25
i) T6 hop cac qué trinh sau: ’
(Cu* + Cl- »> CuCl{)x2 (Ks1)?2=10"
015
Cu* + e — Cu". Ky = 10°® =10**
0,52
Cu -e — Cu+ K, = 10°® =10 881
Tacd Cu + Cu* + 2ClI- — 2CuCly 0.5

K =10 10**, 10881 = 10773

Luu v danh cho cac giam khao:
Hoc sinh Iam theo cach khac dting van cho tron diém.
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