Diém

Ciu N§i dung
Ciu 1. Bu6c séng dai nhét trong ddy pho Balmer g vé6i sy chuyén electron giita hai
(3.0 mirc ning lugng E; va E3.
diém)

3 4 108
Suy ra: R, =§.£=§ 6,62610 3.10 =2,1784.10" (J)=13,598 (eV).

54, 5 657,010°

(2/4 d)

2. a) Qué trinh phan cit dong li cia phan tir Hy:

H,(k) — H(k) + H(k) (1)
Hai nguyén tir H & trang théi co ban c6 ning lugng: E,,_,, =—13,598 (eV)
Ning lugng cin cho qué trinh (1); -~ - :

AE,, =2E, . ,— E; =2.(-13,598)—(-31,675) = 4,479 (eV).

(2/4 d)

b) Qua4 trinh phén cit dj li ctia phén tir Hy:
H,(k) — H*'(k) + H (k) (2)
Xét chu trinh:
H, (k) —=2 H*(k) + H (k)

: R IEI-c EA I«
H(k) + H(k)

Niéng lugng ion héa cia nguyén tir H:

1 1
IE=E, -E, =-R, (F‘F) =R, =13,598 (¢V)

Ning lugng c4n cho qu trinh (2):
AE, =AE +IE+EA=4,479+13,598 +(-0,757) = 17,320 (eV).

(2/4 d)

¢) Qua trinh tdch mét electron ra khoi phén tir H,:
H,(k) — H(k) + e(k) (3)
Xét chu trinh;
H,(k) —“— H(k) + H(k)

AE&S: l 84 E l"
D

H; (k) —— H'(k) + H(k)

Tacé: AE, + DH+ =AE, +1E
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Ning lugng can cho qua trinh (3):
AE,, = AE, +1E - Dy, =4,479.+13,508 2,788 = 15,289 (V). (2/4 d)

3. a) Niing lugng cua photon c6 buéc séng 83,0 nm la

g b _882610%3100 .
photon — 2 83,0. 10—9 ) .1 (J) = 14,94 (eV).

Do AE, <E ., <AE;, < AE; nén sau khi hép thy photon phén tir H, s& phén li
thanh hai nguyén tir H. (1/4 d)
b) Sau khi phén li thanh hai nguyén tir H, phin ning lugng con lai s& chuyén thanh
dng ning va/hofic ning lugng cia (c4c) nguyén tir H & trang th4i kich thich.
Trudng hop 1: ci hai nguyén tir H ddu & trang thdi co bdn

Téng dong ning: KE = E oo —AE ;) =14,949 - 4,479 = 10,470 (eV). (1/4 d)
Truong hop 2: 1 nguyén tir H & trang th4i co ban, nguyén tir H con lai & trang
thi kich thich thir nhit

Nang lwong chuyén mét nguyén tir H tir trang thai co ban 1én trang théi kich thich
th\r nhat:

AE, =E,~E, =R, (Z_t_llz) - _13,598(%-1) =10,199 (eV).

Tdng ddng ning:
KE =E,,,,, ~AE, ~ AE, =14,949-4,479-10,199 = 0,271 (V). (1/4 )

Trudng hop 3: ca hai nguyén tir H déu & trang thai kich thich thir nhat
Néing lugng chuyén hai nguyén tir H tir trang thai co ban lén trang thai kich thich
thir nhdt: 2AE, =20,398 (¢V) > E 4en Nén khong tdn tai.
Trudng hop 4: 1 nguyén tir H & trang thai co ban, nguyén tir H con lai & trang thai
kich thich thir hai . "
Ning lugng cén dé chuyén mét nguyén tir H tir trang théi co ban 1én trang thdi kich
thich thit hai: '

AE, =E,—E, =R, (siz-liz) - —13,598(%—1) =12,087 (V)

Do AE, =12,087 (eV) > E,,,,, - AE,, =10,470 (¢V)nén khong tdn tai.

Két ludn: c6 hai trang théi cla h¢:

i) 4 hai nguyén tir H déu & trang thai co ban véi tdng dong ning 10,470 (V)

i) 1 nguyén tor H ¢ trang thai co ban, nguyén tir H con lai & trang thai kich thich
thit nhat véi téng déng ning 0,271 eV. (1/4 d)

Ciu m|l  CH,(k) + 20,(k) —> CO,(k) + 2H,0(k)

(3,0 Coi qué trinh chéy nhanh téi mirc chura c6 trao déi nhiét v6i méi trudmg bén ngoai,
diém) tirc 1a qua trinh chéy 1a doan nhiét. Ta c6 so db:

Ban diu Két thic
CH,(k) : a (mol) QO =AH=0 CO,(k) : a (mol)
O,(k) :2a(mol) T | H,0(k) : 2a (mol)
Ny(k) :8a (mol) N,(k) :8a(mol)
T,=298K;P=1 atm I,=T,x;P=1atm

Két thac
CO,(k) : a (mol) AH,
H,0(k) : 2a (mol)

2(k)  :8a (mol)
T1=298K;p=1atm (2/4 d)

AH,
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AH. ;93 = (AcH. 9a(co y + 2AfH ;98(Hz°) —AH. ;98(CH.) —24; H ;98(01))

Ap dung dinh luat Hess ta c6: AH,+ AH, = 0.
= aA Hy+ a(Cp, 1+ 2C 0,00 8C o0y T, —298) =0

= —393,51 + 2(~241,82) - (-74,81)~2(0) = —802,34 (kJ.mol™).

+ Nhiét tda ra khi dot chay 1,0 kg khi metan I3;
0 =[] {2 =767,93.220 - 4 80.10* .

—(Aergg)
=T =298 +
(Cp(CO,) + 2CP(H10) 3 8CP(N1))
802,34.10°
= ’ = 2676,64 K.
o +37,11+ 2.33,58 + 8.29,13
Nhiét 49 16n nht ma ngon lira c6 thé dat dugc 12 2676,64 K. (2/4 )
2. a) Entanpi chuén cia phan img:
1 3
CaSO, -:2H,0(r) — CaSO, 'EHzO(") + EH,O(k) *)
A Hye = AcH. ;9s(c.so‘-uzu,0) + ';'AfH ;98(H,0) -AH ;98(C:SO,-2H,0)
3 X
= -1575, =(-241,82) —(-2021,0) = 83, .mol™).
15 0+2( 82) —( 0) = 83,27 (kJ.mol™) (/4 3)
3
AC, = C, caso, 121,00+ > =Com0 — Cocaso, 21,0
=120,0 + %(33,58) -186,0 = -15,63 (J.K'.mol™)
A Hy, = A Hy, + AC, (400 -298).10°
= 83,27 -15,63.102.10 = 81,68.(kJ.mol™). (1/4d)
b) + Xét chu trinh sau cho 1 mol CaSO, -%HZO
[CaSO, - 2H,00")pex _AH° [CasO, -%HZO(r) + %H,O(k) -
AH\ IAH:
[CaSO, - 2H,0(")]ox
AH®° = AH, + AH, = Cocaso, 12,0 (400-298) + AHy,
=186x107x102 + 81,68 = 100,65 (kJ). (2/4 d)
+ Xét chu trinh sau cho 1 mol CH,4
[CH,(K) + 20,(k) + 8N, (B)]lsex ——2— [CO, (k) + 2H, 20K + 8N, (k)] uox
[CO, (k) + 2H,0(k) + 8N, (k)] p5x (1/4d)
( o+ 2C 1.0+ 8C 0, (400 -298)
= 37,11+ 2x29,36 + 8x29,13)x10° x102 = 34,41 (kJ).
AH = AH, + AH, = - 802,34 + 34,41 =-769,93 ). /4 d)
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+ Khoi lugng thach cao nung thu dugc khi sir dyng 1,0 kg metan 1am nhién liéu:

0 4,80.10*
m=145x0,8x—"= =145x0,8x———_ = 55,32.10° (gam) = 55,32 (kg).
AH 100,65 (gam) (kg)

Véy khéi lugng thach cao nung thu dugr 13 55,32 (kg).

(1/4 d)

Céu III | 1. a) + Bén phan tmg x4y ra & cic dién cyec:
25 Catot:  Oy(k) + 2H0() + d4e —  40H (dd) (1/4 d)
im)  Anot: CHsOH()) + 120H (dd) —  2COk)+ 9H,O() + 12¢ | (1/4d)
+ Phén tmg tdng cfng khi pin hoat dong:

CHsOH() + 30(k) = 2COxk) + 3H,0() (1/4 d)
+ Strc dién dong chudn cuia pin & 298K,
A Hyg = 28 Hy4(CO,) + 3A; H3p4(H,0) - A; Hypg (C,H,0H) - 34, H3 (O,)

= 2(-393,51)+3(-285,83) - (-277,69)- 3.0,00 = —-1366,82 (kJ-mol™).
A, S50 = 2834 (CO,) + 355,4(H,0) =850 (C,H;OH) - 353, (0,)

=2.213,74 + 3.69,91 -160,7-3.205,14 = —138,91 (J-K™' -mol™).
ArG;% =AH. ;93 - T’ArS;98

=-1366,82~ (~138,91).298.10~° =-1325,42(kJ -mol™").

-1325,42.10°
tkhic: AG® =—nFE, =E°, =——2=2"%"" _1145
SliS el & B = =gy (V) /44
b) + Khi oxi héa 20,0 gam etanol véi higu sult 40% thi ning lwong dé thip séng béng

dén (congcdich)1a: 4 = AG = -1325,42x%x 0,4 = -230,51 (kJ).

A 230,51x10°
=—=2""""C"_ _ 42 69 (gi¥).
1,5%3600 »6(2k0) (2/4 d)

| 2. a) Bén phan g xay ra trén c4c dién cyc trong qua trinh tich dién cua pin:
Di¢ncyc 1:  LaNi (r) + 6H,0()) + 6e —> LaNi,H(r) + 60H" (dd)
Dign cyc 2:  Ni(OH),(r) + OH (dd) —> NiO(OH)(r) + H,0() +e (1/4 d)
b) O trang thai pin khéng tich dién:
5 5
iom, = —=————=0,0539 (mol); n, . = =
"iom, = 5869 + 17.2 OD: M, = 138,51 + 35695 = O-0116 (mo)

DO Ny, <60y, dé pin sac ddy tinh theo phén \mg & dign cuc 2.

+ Thoi gian. deén séng 1a: ¢

Thoi gian cén sac ddy pin:
n.N,e _0,0539.6,022.10%.1 602.10™
eNals _ 2210716021077 1007 (s) = 31,8 (phit)
1 3 (1/4 @)
Khéi lugng dign cyec 1 khi pin sac diy:
Mgincyer = My + my =5,0+5,39.107 = 5,054 (gam).

=

(1/4d)

gﬁ; IV ], a) + Phuong trinh d6ng hoc cua phén \mg (**) ¢6 dang: v= k-[820:' PP

diém) | Do trong hai thi nghigm C°(I")» C*(5,02)=[5,07'], nén [I']~C°(T") =[],
khéng ddi theo thdi gian. Khi dé: k.[I"P =k va v = k'.[S,0;]; . (1/4d)
*+ Theo phuong trinh phan ung:

L] = [820:_]pmm = [Szog- l= [Szoz- - [SZO:—]pﬂn g~ [SZO:-]° —[L],
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Gi sir phéan img béc 1 véi S,0; - Khi d6 c6 méi lién hé:
- 2_
ln[szo; ST | .mlszog_]"
[S,057], t o [S,077],
+ X¢ét thi nghi¢m 1, ta c6 bang sau:
Thai gian (s) 0 20 40 60 80 100
[S,07°], 10*M) (20| 174 15,1 13,1 11,4 9,9
K, (s - |6,96.102 | 7,03.102 | 7,05.107 | 7,03.10 | 7,03.107
Céc gi4 trj Kk gin nhau nén gid thiét phan tmg bic 1 véi S2O:' ding va
k; =7,02.10%(s™) (1/4d)
+ X¢ét thi nghi¢m 2, ta c6 bang sau:
Thoigian(s) | 0 20 40 60 80 100
(5,071, 10*M) (30| 28 26,1 24,3 27 21,2
Kk, (s ~ |3,45.107 | 3,48.10° | 3,51.107 | 3,49.10° | 3,47.10°°

Céc gi4 trj k, gin nhau nén gia thiét phan img bac 1 véi SZO:' dung va
k; =3,48.10(s™")

+ Tir hai thi nghiém két lugn: bc riéng phin cuia phan tmg theo S,07" 13 bic 1. (1/4 )
+ Xéc dinh bac riéng phin ciia phan img theo L

ki _ kALY _ ) _ 7,02.10° _ 0,6
k(') (Tr1,); 3,48.10° 0,3

=2,02=2"=y=~1.
k;

o LI : N R e

Vay bic riéng phin cta phin img theo L 1a bic 1. (1/44)

+ Béc clia phan tmg (**) 1a bic 2 véi phuong trinh dong hoc:
v=k[I'].[S,0%]
k; 7,0.10°
(I'1,), 0,6
(Thi sinh c6 thé tinh k theo TN2: k = 1,16.102 (M~ -s™) hogc ldy gid tri trung

+ Véi hiing s6 tdc d: k =

=1,17.107% (M .s),

binh két qud tinh k theo 2 TN: k = 1,165.107 (M"s™")). (1/4 d)
b) Ap dyung nguyén li nong d6 dimg cho tiéu phén trung gian:

d[IS,0>" ) ’
0)) # =k.[I"1.[S,05"1-,.[1S,0;" ]~ £,.[15,0]1=0

d[l,] o s .
() th=k3'[l LIC]=k,.[L1[I1=0

d[I'] i I
3) i = k18,057 ]k, [I')I]=0 T
T (1) cé:

k. [I"1.[S,0} 1= (k_, +k,).[15,0] 1= [1S,0;"]= %.[r].[szo:']

-1 2

Tir (2) va (3) cé: k,.[1S,07 ] =k,.[I'].I'] =k,.[1,].[I"]

d[L;] . 3 koo y
: =k,.[1,1.00I"1=k,.[1S,0; ]=k"k -:-k2 AI"1.[S,0%"]

~y

Tacé:v=
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d[I; k k
=k.[T- ( )2' i1 k= 1772

dt [I ].[sz 8 ] vaik k_| +kz

Nhu vy, co ché dé xuit phd hop véi bidu thic téc d6 x4c dinh dugc tir thyc nghiém. (/4 d)

2. a) Moi lién hé giita 6 phong xa va kha; luong “™Po:

Viy: v=

In2 In2 t,-MA
A='—o =§.*. =>m=*
L t, M 4 In2.N,

Nhu véy, khéi luong *'°Po nho nhét thiét bj d6 phat hién dugc 1a:
_heMAy, _ (138,4.24.3600).210.(10%.3,7.10°.10) =2,23.10" (g)
" 2N, In2.6,022.10° ’ lena

b) Méi lién hé gifta thei gian va d9 phéng xa: lnﬁ =ln2.-L 5= t’¢.lnﬁ
A x,,, n2" A

. t
Thoi gian ngén nhét 4& m&u thai duoc coi 14 an toan phéng xa: L =—2.In Ay

In2 A
In2 In2 m (*°PoCl
Nhu vdy: A, =—= N, =—=, °(m ofL), e
L hn M( POCIZ)
In2 0,1.10°% 5 10 1
= — .6,022.10” =1,242.10" Bq ~ 0,336 Ci
138,4.24.3600 210+71 4
=t L In 0.336 =2817,6 (ngay) ~ 2818 (ngay).

™  In2 " 0,25.10°¢ (2/4d)

Cau V| 1.a)+ Céng thic phén tir cua Al, A2 va A3 d&u c6 dang H,OpX,

gt:f Al a:bice 1,46:46,72:51,82w1:2:35,5
iém) I 16 M, X
A2 a:b:c=1’18:56’81:42’Olz1:3:35’5

1 16 M, M,

A3 a:b:c=1’00:63’68:35’32z1:4:35’5

1 16 M, M,

+ Xét Al v6i cong thirc phén tir H,02,X, (c6 thé lam tuong tyr v6i A2 va A3)
Goi 6 oxi héa cita X trong Al 14 n, ta co: (+1).a+(~2)2a+nc =0 nén ¢ < 32

n
Do ham lugng X trong A1 12 67,62% nén:
3aM_
e M e
a+32a+c.M, a+320+3—a.Mx 11n+M,

n
Suyra: My ~11,83n v6in=3thi Mx=~355vaXIaCl (1/43)

+ Tr 46 x4c dinh dugc A1 12 HCIO,, A2 1a HCIO; va A3 1a HCIO,. (1/4 )

+ Tinh axit ting theo thwr tyr HCIO; < HCI0; < HCIO4 do khi s§ nhém oxo =O
(nhém hut electron) trong axit ting 1én, lién két O-H tr& nén phén cyc manh hon
va d& phan li ra H* hon, ‘

C6 thé gidi thich: do s& nhém 0Xx0 =0 trong axit ting nén dién tich 4m trén
oxoanion tuong tmg (ClO,”, ClO;~ va ClO4") dugc giai téa nhiéu hon. Do dé,
oxoanion tré' nén bén hon, din dén sw phén li ra H' thuan loi hon va tinh axit tang. | (1/4 d)
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I ﬁ [
o Ho/c'\o . o/"'\\§o
HCIO, HCIO, chi

(Thi sinh khéng cén v& CTCT cua axit. Sdp xép ding va gidi thich hop Ii la dugc
du diem).

b) + Clz) phéan {mg v6i KOH lanh tgo ra X1 phan tmg dugc véi KI trong méi trudng
trung tinh nén X1 1a KCIO.
+ Khi dun néng dung djch chira KCIO, chét nay dj i tao ra X2 khéng phén tmg véi KI
trong méi trudng trung tinh nhung phan tmg trong méi trrdng axit nén X2 1a KCIO;,
+ X2 bj oxi héa thanh X3 nén X3 13 KCIO,. (1/4 d)

+ Tir phuong phép dieu ché X4 c6 thé dy dodn X4 1a oxit cua clo v6i cong thirc
CLO, Do % khéi lugng ctia clo trong X4 I 52,59 % nén — 10,5259, Xac

+16x
dinh dugc x =4 va X4 13 C10,.
+ X4 (ClO;) phan ung véi KOH tao ra X2 (KCIOs) va X5 phan tmg dugc véi axit
HCI nén X5 13 KCIO,. (1/4 d)

+ Phén g lién quan t6i X4:

(1)2KCIO; + SO, + H,80, —> 2CIO, + 2KHSO,

(2) 2KCIO, + H,C,0, + 2H,50, —> 2Cl10, +2C0,+2KHSO,+ 2H,0
(3)2Cl0, + 2KOH — KCIO, + KCIO, + H,0

(4) 5KCIO, + 4HClI —> 4ClO, + 5KCl + 2H,0 (2/4 d)

2. a) Phuong trinh héa hoc cho phan tmg didu ché niken:

()NiO + 2H* —— Ni*+ H,07 . A

(2) Fe,0, + 10H" + NO; — 3Fe* + NO, T+ 5H,0
(3)2Co,0, + 12H* — 6Co*+ 0,1+ 6H,0

(4) CaCO,+2H* — Ca*+ CO, T+ H,0

(5) 2Fe™ + 3CaCO, + 3H,0 — 2Fe(OH), ¥ + 3Ca*+ 3CO, 1

(Y1)
(6) 2Co™ + CIO™ + 40H™ + H,0 —> 2Co(OH), ¥ + CI"
(Y2)
(7) Ni**+ 20H" — Ni(OH), ¥ Co™+ 20H" — Co(OH), ¢
(8) Ni(OH), —“— NiO + H,0 Co(OH), —“— CoO + H,0

Y3 14 NiO ¢6 14n lugng nhé CoO

O)NiO + H,—> Ni + H,0  CoO + H,—“ Co + H,0
Y4 14 Ni ¢6 14n lugng nho Co. (3/4 d)
b) + Céng thirc phan tir ctia Y5 1a Niy(CO),

Pome, = 28,12.12—3 =65,61% = %m,; =34,39%,

" Jomy.  %om
Khidé: x:y=—2i .20 _1.4 vaCTD ) i
Y 58.60 28 1:4 v GN cua Y5 1a Ni(CO),.
Xét hop Phixi_n Ni(CO)4 v6i Ni° h¢ d'° va CO 1a phéi tir cho 2 electron. S6 electron
quanh nguyen tr Ni 13 10 + 4.2 = 18 (thoa man quy thc 18 electron) (xem Hinh).
Do d6, hop phan Ni(CO), bén.
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*\;‘Tk 4s 4p
Ni? (3d!9) 1 I’y y
o (LU G G4
CO co co co

Viy Y5 1a [Ni(CO)dl- . (1/4 d)
+ Céu tric: tir dién deu

TO

Nisss

oo e

(Thi sinh phdi vé diing cdu tric dang tit dién méi dugc diém). (1/4 )
+ Cong thirc phén tir cia Y6 1a Co(CO),

Formgy = 28,08.12—:= 65,52% => %m, =34,48%.

ae. o Tome, Tom,
Khido: x:y =203 28
Xét hop phin Co(CO), v6i Co® h¢ d° va CO 1a phéi tir cho 2 electron. S§ electron
xung quanh nguyén tir Ni 12 9 + 4.2 = 17 (chwa théa man quy tic 18 electron). Do
d6, hop phin Co(CO), khong bén va nguyén tir Co thiéu 1 electron dé dat dugc 16p
V0 18 electron. Khi d6, hai hgp phin Co(CO)s dime héa béng cach hinh thanh 1
lién két Co — Co (xem Hinh).

=1:4 va CTDGN ctia Y6 1a Co(CO),.

3d 4s 4p
oo | (4] [ ]y
—— T
_ kCo-Co CO €O CO cO
Vay Y6 1a [Co(CO)q]; hay [Cox(CO)y]. - (1/4 d)
+ Cau tric: ,
0C—Co Co"““co hoic .Co\\\\“ “ty o/
OC T co ocC S co
i sinh chi cdn vé dwgc mot trong hai cdu tric trén la duge du diém). (1/4 d)
+ Cong thirc phén tir cia Y7 13 Co,(CO),

Pom, = 25,19.% =58,78% = %om, = 41,22%

3 Jom., %om
Khid6: x:y=—% . " "c0 _. )
x:y 5893 23 1:3 va CTDGN cua Y7 1a Co(CO)s.

Xét hop ph%.P Co(CO); véi Co’hé d® va CO 1a phéi tir cho 2 electron, S6 electron
guanh nguyén tir Ni lé 9 +A3.2 = 15 (chua théa mén quy tic 18 electron). Do dé,
9p phin Co(CO); khéng bén va nguyén tir Co thiéu 3 electron & dat duoc 16p vo

18 electron. Khi dé, m51 n én tir lig I | Ay’
khac (xem Hinh). guy Co s& tao 3 lién két véi (cic) nguyén tir Co

3d 4s 4p
<o [N UINTTTT][T 1
" s, clo clo clo (1/4 )

+ Bi¢n lugn cu tric Y7

tTrfrlg‘;nghhvpng: t20 lién két Co=Co, Kp; 6, Co(CO); dime héa tao [Coy(CO)g]. Vi
€ 0P ndy, My; < Mys. M2 Y7 v3 v6 c6 cAu tao tuong ty nén Y7 s& dé& bay
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hoi hon Y6 (khong thoa man dicu ki¢n trong de bai).
Tcrmuéyno;1 hqp(];?tag lien két Co—Co. Khi d6, Co(CO); tetrame héa tao [Co4(CO)12]

don vi {Coq4} c6 tir dién. o
Torzgx:g{hq;}& ta?ﬁ%n két Co—Co va Co=Co. Khi d6, Co(CO)s; s& két ndi véi nhau

tao thanh don vj {Co,} (n chéin) mach vong véi lién két Co—Co va Co=Co xen ké.
Dang don gian nhét 1 [Cos(CO)12] v6i don vj {Co,} dang hinh vudng.

+ Cau truc:
(o]0] co
OC\\ //CO
Co———C2_
oc” co
hoic ‘ &5
oc co oc\ /
Y S4—CO oc—5° Co~co
oc” \ / \
, oc co
oc co (1/4 4)

(Thi sinh chi cdn vé diing cdu tric 1 dién ciia don vi {Cog} hodc cdu tric magch vong
véi lién két Co—Co va Co=Co xen ké ctia don vi {Co,} (n chin) la dugc di diém).

3. a) + T4m hinh 13p phuong 1a mdt vi tri clia Ni théa mén dieu kién phoi tri bat
dién déu NiOg v6i khoang céch Ni-O bang a/2 (a 13 46 dai canh hinh 14p phwong).
+ Vj tri tip theo cua Ni 1a trung diém cia céc canh hinh 1ap phuong. Do c6 4
nguyén tir O trong cung 6 mang (& 2 dinh va tdm 2 mit) va 2 nguyén tir O khéc &
tdm mit cia 2 6 mang bén canh véi cling khoang céch Ni-O béng a/2.

+Kim tra: ti 18 Ni:O trong mét 6 mang = (l+12.%):(8.%+6.%)=4:4 =1:1

Két lufin: cdc nguyén tir Ni & tim 6 mang va & trung diém ctia mdi canh. (1/4 d)
b) Khoéang c4ch gan nhat giira 2 nguyén tir O = nira ¢ dai dudmg chéo mt nén:
2,97=a\2:2=5a=420(A)
Trong m&i 6 mang c6 4 phén tir NiO nén khdi lugng riéng cua NiO:
4M 4,(58,69+16)

d=2"io _ = 6,696 (z.cm™).
N.&  6,02210% 420107y 0 &em™) oy
Cau VI | 1. a) Thanh phan ban dau cua dung djch:
(4,0 160.10 3 1,1
dikm) | CEPO,) = =516.10° (M); C(CO) = 3’3344 = 7,58.107 (M.

Do H;PO4 €6 Kat >> K >> Kas; (CKa)H;P0, >> (CKa)H,CO5 (CKa)H,;PO, >> Kw
nén c6 thé bd qua can bing phén li nic 2, 3 ciia H;PO,; bo qua sy phén li ciua
H,CO; va Hy0. Do vy pH ctia dung dich dugc quyét dinh béi sy phén li néc 1 cta

H;PO,.
Xét cén bing:
H;PO, = HPO4 + H' Ka=10"2%"
C 516107 !
[1 (516.10°-p) h h
2
Giai phuong trinh: K, = N =102 = 2 =
"= 516107 = h=3,46.10"(M) = pH = 2,46. o

b) Sau khi mé ndp chai coca—cola, khi CO; thoat ra neoki. Tai oy A2
e SN mc _ . goal. Tai théi diem CO, tron,
nuoc can bing véi CO, trong khong khi thi néng 40 CO, con lai lg
_Feo, _3,85.10
[CO,) =2~
Ky 30,2
Do CO, déng gép H' khong dang ké, pH quyét dinh bs; P
dong K5 yet dinh boi sy phén li ndc 1 ci
H;PO4 nén khi ndng d CO, giam ciing khéng 1am thay d6i pH cga dung djch. -

=1,27.10"* (M); ndng d3 ctia H;PO, khong thay déi.
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Chii y: c6 thé tinh pH clia dung djch khi can bang vé6i khong khi. Tai thoi diém cén
bing véi khong khi:

Py, _ 3,85.107
[CO:]="="30.2
K&t qua: pH ciia dung djch vén 1a 2,46, . |leua
(Néu thi sinh tinh durgc nong d con lgi cia CO, la 1,27.10° (M) va Idp lun néng _
dp CO, giadm nén pH giam nhung khéong ddng ké thi cho 1/4 diém).
¢) + Goi ¥ 1a the tich dung dich NaOH cin cho vao 10,0 mL nuéc coca—cola:
Thanh phén ban d4u cua dung djch say khi tron 1a:

_516-102.10_5,16-102
CHPO= 057 1047
1,27-10°10_1,27-10*

10+V 1047 7

5,010 x¥V
e T

Do C(CO;) << C(H3PO4) nén coi nhr 4nh hudng ciia CO;, 12 khong déng ké.
+ Tai pH = 8,0 thi thanh phén chinh ciia hé¢ gdm H,PO4~ va HPO4*~.

=5,16.10" (M).

-3
=1,27.10° (M); C1,P0 )= ~2:2

C(CO,)=

Phan ung:
0)) H3PO, + OH & HPO, + H0
2) H,PO4 + OH — HPO,4~ ¥ H0

[HPO;]_ h _10%
[HPO;] K, 107
Gia sir sy phén li cia H,PO4~ va HPO,*™ khong déng ké.
- C(HZP%) =n(HzPOZf) g
CHPO;) n(HPO;')
Mit khéc n(H,PO;) + n(HPO?") = n(H,PO, )= 0,0516 (mmol).
= n(H,PO;) = 7,20.10” (mmol); n(HPO?") = 4,44.107 (mmol). .
= n(NaOH)=n(H,PO;) +2n(HPO? )=0,096 (mmol) =¥ = % =19,2 (mL).
+ Kiém tra lai gia thiét: '
C(H,PO,") = 2,47.10* Mva C(HPO,) =1,52.10° M>> [H*] va [OH"]
Gié thiét hop li. Thé tich dung djch NaOH 13 19,20 mL.

éu thi sinh tinh cé phan img cia CO; véi NaOH thi V = 19,22 (mL) ~ 19,20 mlL). | (4/43d)
d) Dung tich cia chai 12 350,0 mL, trong d6 phin dung dich chiém 330,0 mL con
20,0 mL 12 phén khi.
Goi ép suat riéng phan ciia khi CO, trong chai la P.
Tacé: P=K,.[CO,] = 30,2.[CO,]
B0 qua sy phan li ciia H,CO,.

Trong d6: =0,162

Px20,0-10°°

0,08205x 298
-3

=0,330x[C0, ]+ 2:21C0;]x20-10?

0,08205x 298
= 0,3547x[C0,]=0,025 (mol).

2o, = Meoyan* Moo, =0,330x[CO, ]+

= [C0,]=0,0705 M) = p= 30,2.[CO, ] = 2,13 (atm). (2/4 3)
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2. a) + Sau khi tron:

0 0 0’012)(10 0 -3
C=C =—="°"_"""_300.10 :
F e 40,0 ™)
. 0,050x10,0 -2
Co - = —————=1,25.10 .
€40} 40,0 0
+ Tai pH = 2,50 thi thé diéu kién cta cip Cr,0,2/Cr** la:

0,0592

’ 0 +114
Eevoioo =Eoyopioo +=p— 1elH'T'= 1,330+ 222

% 06592 18102 =0,985 (V).

Vi o pH =250 thl B}, . << Eqop e <<Ef 080 CnOy" chi oxi héa
dugc I” theo phan ng:

0] CrO7 + 6I" == 20r" + 3I, K, =7,80.10*
Sw oxi héa CI” khong dang ké do can bing:
1) CnO” + 6CI = 2Cr* + 3Cl, K =9,85.10%

c6 K, = 9,85.10"°rét nho.
Do K rét 16n nén phén ng x4y ra hoan toan.
+ Thanh phén gi6i han: I: 1,50.10° M; Cr**: 1,00.10° M; Cr,02": 1,20.102 M, va

CI': 3,00.10™ M. Trong 46, I, phén bd giira pha nuéc véi pha hitu co (Gia su
[IZ](H 0) nho hon dQ tan cua 12 tl'ong HUOC) ¥

) Loy == Lycicyy Ko =122

I
Tacé: K, Lelenay <120 [algmey, =120 L
21(H,0)
Vi cén béng (1) ¢6 K; rét 16n nen coi sy.phén li ngugce lai 12 khong déng ké. Nhu
vay, iot trong dung dich nuéc ton tai chinh & dang I,.
+ Dé tach dugc 99,0% iot ra khéi dung dich nuée thi:

nlz«:ncl;) _ ¥V x107 x [Iz ](CHCI,) = 0,990
Z n, 40,0107 x M)s,00+ V % 107 x 1, ](CHCI,)
V%107 x122x [Iz](H,O)

=0,990 < V¥V =32,46 (mL).
40,0x10'3x[12](,,20)+Vx10'3x122x[12](,,zo) (L)

= L]0 = 1,5.10° (M) < 1,3.10° (M). Gia sit hop Ii.

Viy dé tach dugc 99,0% iot ra khéi dung dich nuéc cin 32,46 mL clorofom. (3/43)
b) + V6i dung dich B gom KI 0,012 M va KBr 0,012 M. Sau khi tron:

0,012x10,0 3 0,050x10,0
C’=C =——————=3,00.10 5 , =—————=],25.107 ;
r = Ca 20,0 (M); C0 200 5102 (M)
+Tai pH=2,50: E_, . oo = 0,985 (V).
Er(dd)/zr e Ec Xo:ailo st = E;r 12Br~*

Do vy Cr,03" oxi héa hoan toan duge I nhung chi oxi héa dugc mét phén Br™.

+ Dung djch thu dugc sau khi Cr,03” oxi héa hoan toan dugc I” c6 thanh phén giéi
han gdm: I: 1,50.107> M; Cr**: 1,00.10> M; Cr,03": 1,20.102 M, Br: 3,00.10> M.
+ Xét c4n bing:

A3) Cr,0¥ + 6Brr +—— 2Cr* + 3Br, K, =7,33.10"

[T 120107 -p) (3,0.107°-6y) (107 +2y) 3y
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De tich dugc 99,0% iot thi thE tich clorofom cin dung 12 32,46 mL.
Do Br; ¢6 cén béng phén b 1én pha hiry co véi Ky =M =37 nén:
[Br, ](H,O)
40,0x107.3y = 40,0x10"® X[Bry) 4,0, + 32,46x107 X [Br, ) ey,
= 40,0107 x[Br,} ,, 5, + 32,46x10™ x37x([Br,} 4.,
=  [Brlye =9,67x 102y
Ap dyng dinh lujt tac dyung khéi lugng;
_[CrPBy Yoy _ (107 +2),(9,67.107 )’
*TIC,OFLBr T (1,20.107=3)(3,0.10° - 6y)°
==8,88.10"M.
= [Br, ) s,0= 8:59.107° M.
= [Bt, ey = 3,18.10° M.
+ Phén trim brom bj chiét vao pha hiru co 1a:
32,46x107° x[Br, ]

=7,33.10™"

2 dcuey,)

3,0.10°
2

Ychiét = .100(%)

40,0x107 x

_32,46x10°x3,18.10°°
3,0.10°
2

.100(%) = 0,17(%) < 1,0%.
40,0x1073 x

Viy c6 thé tich riéng dwgec iot. (3/4 d)
(Thi sinh ¢ thé tinh nhu sau: Dé 1,0% brom chiét vao pha hitu co thi lugng
clorofom cdn dimg tinh dwgc la 1 93,17 mL. Do vdy lugng iot chiét dwgc la >
99,0%; hodc thi sinh ciing co thé tinh Tugng iot chiét dwoc 1a 99,48% > 99,0%.

Tir do riit ra két lugn: cé thé tich riéng dwgc iot).

Tong diém toan bai | 8044

Piém quy ddi | 2004
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