BQ GIAO DUC VA PAO TAO

HUONG DAN CHAM PE THI CHINH THU'C

(Huwong dan gom 23 trang)

1. HUONG DAN CHUNG

KY THI CHON PQI TUYEN OLYMPIC NAM 2021

Mén: HOA HQC
Ngay thi thir nhat: 01/4/2021

1. Giam khao chdm ding nhu dap 4n — thang diém cua B Gido duc va Dao tao.

2. Néu c6 ciu nao, y nao ma thi sinh ¢6 cach tra 151 khac so v6i dap 4n nhung dung thi van cho diém

t6i da cua cau d6, y do theo thang diém.

3. Giam khao khéng quy tron diém thanh phan, diém cia timg cau va diém cua bai thi.

II. PAP AN — THANG PIEM

Cic hing s6 va phwong trinh

Cho: H=1;C=12;N=14;0=16; S=32; Cl =35,5; K=39; Ca=40; V=51; Co=59; Sr = 88;
1=127;La=139;Zp=5;Zc=6; Zn="T; Zo = 8; Zp = 15; Zv = 23; Zco =27; Zs: = 38; Z1. = 57.
Trong bai thi nay, hoat do cua cac tiéu phan trong dung dich nudc duoc coi xdp xi bang nong do
tuong ng tinh theo mol L™'; chét khi, hoi dugc coi la khi Ii tuong.

Hang s Avogadro:

Hang sb khi li tuong:

S pi:

Ap suét khi quyén:

Khong d6 theo thang Celsius tuong tng:
Hang s6 Faraday:

Hang s6 Planck:

Téc d6 anh sang trong chan khong:
Dién tich nguyén t6:

Electron—volt:

Lién hé Planck—Einstein:

Phuong trinh khi li tuong:

Nang luong tu do Gibbs:

Chi s6 phan img O cho mot phan (g
aA+bB=cC+dD:

Phuong trinh Henderson—Hasselbalch:

Phuong trinh Nernst—Peterson:

Ki hiéu thé cua chat:

Na = 6,022x10% mol ™"
R =8,314Tmol 'K
7=3,1416
Pam=1atm = 1,013 bar=1,013x10° Pa
273K

F=96485 C mol™!
h=6,626x10*Ts
¢=2,998x10ms™!
e=1,602x10"C
1eV=1,602x10"7J
E=hv=hcli
pV=nRT
G=H-TS

A:G° = —RT InK°
AG® = —n F Epin®
AG = AG° + RT InQ

_[ermy
AFBF
H=pK, +1lo ]
PH = pK, +log s
E=1;*’—’:—:1nQ

6 T=298K, glnlo =0,0592V
Thé rén: s; thé long: /; thé khi: g.
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Cau 1 Y 1.1.a 1.1.b 1.1.c 1.2.a 1.2.b 1.2.¢c Tong

(3,5 | Thangdiém | 2/4 2/4 3/4 1/4 3/4 3/4 35

diém) ["pidm cham

1.1. Thi nghiém giot déau Millikan dé xéc dinh dién tich cua electron gém cac ndi dung chinh nhu
sau: Giot dau roi trong mot thiét bi dac biét, di ngang qua dng phong electron gin & nira trén hop
nén s& hip thu electron, tré nén mang dién, dién tich tvong dbi cua mot s giot dau (theo hing sd k)
dugc ghi lai cho trong bang sau:

Giot (1) k

Giot (2) (312)k

Giot (3) (5/2)k

Giot (4) 3k

a) Dién tich electron (theo k) la

A. (12)k. B. k. C. (3/2)k. D. 2k.
Phuong 4n chon: A[] B.[] Cc.[] D.[]
Pap an dung la A.

Giai thich: Gia s giot dau hép thu 7 electron (7 = 1, 2, 3,...), dién tich mdi electron 1a ¢. Nhu vay
dién tich cua giot du la ng. Véi giot (1) va (2) c6 cac phuong trinh:

Lo

n 2

mq=k;mqg=312)k =

Do ni1, n2 phai la cac sb nguyén nho nén n1 = 2; n2 = 3; do vy dién tich cua electron theo k phai la
(1/2)k dé tuong img véi gia tri dién tich giot dau 2e 1a &, giot dau 3e la (3/2)k. Két qua nay cung
pht hop v&i gia tri dién tich cua giot dau thu (3) va thir (4).

b) Gia sur cac giot dau c6 khéi lugng va kich thudc nhu nhau. Dy doan vé mat li thuyét loai giot dau
dugc bt gap nhiéu nhat trong 4 loai giot vdi dién tich da cho.

Phuong an chon: ~ Giot (1)[]  Giot (2)[] Giot 3)[] Giot(4)[]

Pap an dung la giot (1).

Giai thich: Xac suit mét giot dau hip thu nhiéu electron giam khi sé electron bi hap thu tang do
giot du di hip thu electron mang dién tich &m nén can tr& hip thu electron tiép theo.

¢) Phat biéu nao sau déy la ding?
A. Co thé ap dung thi nghiém giot dau dé xéc dinh dién tich cua proton.
B. Khong thé ap dung thi nghiém giot dau dé xéac dinh dién tich cia proton.
C. Co thé ap dung thi nghiém giot déu dé xac dinh dién tich cua neutron.
D. Khong thé ap dung thi nghiém giot du dé xac dinh dién tich cuia neutron.

Phuong an chon: A[] B.[] C.[] D.[]
Phuong an dung la B va D.
Giai thich: Hat p, n hodc pha hiy giot dau hogc khong bi hép thu boi giot dau.
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1.2. Pyrene (Ci6Hio) co céu trac nhu dudi day:
»—( (
Hinh 1. Ciu triic phan tir pyrene va danh sé nguyén tir carbon.
a) Chon phuong an ding khi ni vé tinh thom va s6 electron 7 lién hop thom cua pyrene.
A. La hydrocarbon thom va 14 electron 7.
B. Khéng phai la hydrocarbon thom va 16 electron m.

C. Khong phai 1a hydrocarbon thom va 14 electron m.
D. La hydrocarbon thom va 16 electron 7.

Phuong an chon: A B.[] c.J D.[]
Phuong an ding la A.
Cac electron 7 giai toa nhu mo ta ¢ vong in dam.

pyrene

Chit y: hoc sinh chi can chon diing, khéng can vé, mé ta vi tri ciia cac electron lién hop thom.

b) Hai hinh anh (A) va (B) trong Hinh 2 1a HOMO (orbital bi chiém c¢6 mirc nang luong cao nhat)
vid LUMO (orbital khéng bi chiém c6 mitc ning lugng thip nhdt) cua pyrene. Hinh anh nao la
HOMO, hinh anh nao la LUMO? Giai thich.

(A) (B)

Hinh 2. Hinh anh caa HOMO va LUMO.

Hinh anh HOMO la anh B; Hinh anh LUMO la anh A.

Gidi thich: Hinh anh MO (B) ¢6 s cap AO xen phi duong (lam giam nang lugng) 1a 6 16n hon 4 ¢
MO hinh (A), nén ning lugng MO (B) thap hon MO (A) = MO (B) 1a HOMO.
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¢) Mot phuong phap hoa hoc luong tir dugce sir dung dé tinh dién tich cic nguyén tir trong pyrene
trung hoa Ci6Hio va cation pyrene Ci6Hyo". Gia tri dién tich cua mgt sé nguyén tir carbon (dugc danh
s6 nhu Hinh 1) va bién thién dién tich Ag = ¢"— ¢° (v&i ¢* va ¢° 1an lugt 1a dién tich cua cing
nguyén tir carbon nhung & cation va phan tir trung hoa) duoc cho trong bang sau:

Nguyén ta C C(1) C(2) C(3)
Dién tich trong CisHio -0,142784 -0,151711 —0,149191
Pién tich trong CiHio™ -0,180565 —-0,013391 -0,080727

Ag -0,037781 +0,138320 +0,068464

Sir dung cac dit liéu trong bang trén dé so sanh kha ning phan (g Sg2(Ar) & vi tri ctia ba nguyén tur
carbon C(1), C(2) va C(3). Gia tri dién tich nguyén tir carbon & phan tir trung hoa va Ag c6 phu hop
v6i nhau khi sir dung dé giai thich phan tmg theo co ché Se2(Ar) hay khong? Giai thich.

- So sanh kha nang phan ung Sg2(Ar) 6 vi tri cua ba nguyén tir carbon: C(2) > C(3) > C(1).
- Giai thich: Ban dau E” s& wu tién tin cong vao vi tri giau electron (Vi tri 2 >3 > 1). o] giai doan
hinh thanh phitc 6 va san phim cudi cting, electron tir nguyén tir carbon chuyén sang E*, két qua Ag

cho théy C(2) ¢6 kha nang cho nhiéu electron nhét rdi dén C(3).

- Nhu vy du liéu vé dién tich va bién thién Ag phi hop v6i nhau.
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Y 2.1.a 2.1.b 2.1.c 22.a 2.2.b 22.c | Téng

Ciu 2

3,5 diém) Thang diém 2/4 3/4 2/4 2/4 3/4 2/4 35

biém cham

2.1. Glucose va fructose la nhirng duong don c6 cong thic phan tir CsH1206. Sucrose la mot duong
d6i ¢6 cong thire phan tir C12H2:011. Khi dt chéy hoan toan 0,3027 gam sucrose boi mot luong vira
du khong khi ¢ 298 K trong mét nhiét lugng ké c6 nhiét dung C =641,0 J K" thi nhiétdo cua ca hé
tang thém 7,893 K. Gia thiét bo qua luong nhiét bi hip thu boi cac khi va san pham sau phan (g

a) Hay xac dinh bién thién ning lugng tw do Gibbs c6 thé thu duoc khi oxi héa hoan toan 1,00 mol
sucrose trong khong khi ¢ diéu kién chuan.

Cho biét:
CO(g) H:0() 0x(2) | CiaH22011(s) | CHsCH(OH)COOH(/)
% Umol 'Ky | 213,74 69,91 205,14 360,20 129,00
Cp(d mol™ K1) 37,11 75,00 29,30 425,00 106,30
Ci2H22011(s) + 1202(g) - 12C0Ox(g) & 11H20(])

0, sy =CAT = CAT

Nhiét déng tich giai phong ra khi dét chay hoan toan 1,00 mol sucrose la:

0 _ 342x641x7,893
ey 0,3027

Nhiét dang ap khi 1 mol sucrose chay:
AH =AU + AnRT

VéiAn= 0= AH=AU = - 5716,28 kl.mol .
AGS, =AHD, — TASS,
AS30s = 11(S508 1,00y + 12(S598)co,6) ~12(S598)0,(6) ~ (S208)c b0, 6)
=11x69,91 + 12x213,74 — 12x 205,14 — 360,20 = 512,01 (J K™)
= AGY, =—5716,28 — 298x512,01x10~ = —5868,86 (kI mol™)

=5716,28 kimol™ = AU =-0, , =-5716,28 kI mol™

chay

d H . .
b) Tur phuong trinh Gibbs-Helmholtz ﬁ(%) = —F, hay rat ra biéu thic tinh bién thién nang
luong tu do Gibbs theo nhiét do. Tu biéu thirc d6, hay tinh bién thién nang luong tu do Gibbs khi
oxi hoa hoan toan 1,00 mol sucrose nhung ¢ nhiét d4 37 °C va ap suit 1 bar. Y nghia nhiét dong
cuia gia tri tinh dugc nay néu qua trinh oxi hoa duong xay ra trong co thé nguai?
Hoc sinh ¢6 thé sir dung thém di lidu va két qua ¢ ¥ 2.1.a.

Tir biéu thirc : = i(g) :_i = d(&):_md{‘
or\T), T T T’
4
; (AH,, + [ AC,dT)
QT AG TAHAT © ’
J o[
AG/T; T, T

Néu Cp khong phu thuge nhiét do:
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AG® AG® T (7
Sl Y7 L L —ACPJ—(T 1T, \Gp =AM ~TAS; ~TAC I—T i
13 I T, 2

o AG
= A% T |l Ll oae 1n1—(1—ﬁj
T T 77T T \T
=  ac=Lace+am:1-L)-rac, ml—(pﬁJ
T o
C,= (11x75 + 12x37,11 - 12x29,3 — 425)= 0,4937 (kI mol K™')

AG;y, = m><(—5868,86)+ (-5716,28)x (1——) 310%(0,4937)| In ﬂ—(l—ﬁ)
298 298 310

=-5875,12 (kJmol™).
Chii y: Néu hoc sinh sir dung ngay phwong trinh AG; = AH; —-TAS; dé tinh thi khéong cho diém.
Bién thién ning lugng tu do Gibbs nay chinh la luong cong khéng gidn no toi da co thé chuyén
thanh cac dang cong khi co thé song hoat dong.

¢) Céc té bao sinh hoc (biological cells) trong co thé thudng dw oxygen nén sucrose s& dugc oxi hoa
hoan toan thanh CO> va H>0 (oxi hoa hiéu khi). Nhung néu thiéu oxygen (truong hop hoat dong
manh, co bip tiéu tén nhiéu oxygen) thi mét phan tir sucrose s& chuyén hoa thanh 4 phan tir lactic
acid (CHsCH(OH)COOH) bai qua trinh phan cat yém khi trong nude.

Hay so sanh bién thién ning lugng Gibbs san sinh tir qua oxi héa dwong hiéu khi so véi qué trinh
chuyén hoa thanh lactic acid trong co thé nguoi. Giai thich bang tinh toan.

Cho biét :
Chat COs(g) H.0() 0a(g) CH;CH(OH)COOH())
AHZog (KJ mol ™) 393,51 285,83 0,00 675,00
(1) C2H201i(s) + 1202(g) — 12C0x(g) + 11H20(/) AH)=—5716,28 kI mol™

Nhiét hinh thanh cua sucrose la:
(ArH;zx )q = IZ(ArH;)x )col (@) +1 I(ArH;;x HO(0) 1 Z(ArH;)x )01 [73) —-AH

a

=12x(=393,51) + 11x(~285,83) — 12x(0,00) — (=5716,28) = —2149,97 (kJ mol™).

2H2 0y

(2) CiH20u(s) + H20(/)) — 4CH3CH(OH)COOH(/)

AH ("1) =4(A Hjy Lcu;u(ua)coou(x) —(AH 3y )cuul_,()..(.v) —(AHyy )Hlom
= 4x(-675,00) —(-2149,97) —(-285,83) =-264,2 (kJmol™)

AS5os = 4% (S50g )cuiculoumoon(l; — (S5 )H:l) O (S;ox)c,zuﬂo“m
=4x129,0 —69,91 — 360,20 = 85,89 (JK ™)

AGs,, = —264,2 — 298x85,89x10 = —289,79(kJ mol™).

C,=(4x106,3 — 1x75,0 — 425) = —0,0748 (kJmol'K™).
0 310K:

AG, = 220, (~289,79) + (~264,2) (1—ﬂ) 310 (~0,0748)x (1 &—[1—@D
298 298 298 310

= AG}, =-290,80 kJmol ™.
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Trong diéu kién thiéu oxygen (lao dong qua mirc) thi 1 mol duong sucrose chuyén thanh lactic acid
chi sinh ra mét bién thién nang lugng tu do Gibbs 1a -290,80 kJ. Nang luong nay thip hon rét nhiéu
so véi nang lugng dugc sinh ra do qué trinh chuyén héa hoan toan thanh CO» va H>0.

2.2. Cong thirc Barometric biéu din sy phu thudc cua ap sudt khi quyén P vao do cao & so voi muc
—Mgh

nude bién: P(h) = P, xe &

P, la ap suét khi quyén o do cao ngang muc nudc bién (P, = 1,013 bar); T'1a nhiét do khi quyén (r

=20 °C); g la gia tbc trong truong (g = 9,81 m s72); M la khdi lugng mol trung binh cua khéng khi

(M =29 gmol™).

Phuong trinh Clausius-Clapeyron ¢ dang gin ding:

lni=_ﬂ(L_L]

Biéu dién sy phu thudc cua ap sudt hoi bao hoa Pr vao nhiét do 7 ¢ trang thai can bang giira hai pha
ctia mot chat 1ong nguyén chit.

Trong d6 AHvap 1a nhiét hoa hoi cia chét long va gia thiét 1a khong phu thudc vao nhiét do.

a) Chit long nguyén chét soi khi 4p sudt hoi bdo hoa cua no bz"mg voi ap suit khi quyén. Hay két hop
cong thirc Barometric véi phuong trinh Clausius-Clapeyron dé dua ra phuong trinh lién hé gitra nhiét do
s0i cia mot chat long phu thude vao d cao. Tir d6 xac dinh nhiét d¢ s6i cua nudc ¢ dé cao 3200 m so
v6i muc nude bién.

Cho ri‘mg: O d6 cao ngang b?mg muc nude bién nudce séi ¢ nhiét dd 100 °C; nhiét hoa hoi cua nude
long 1a AHyap = 40,70x10° J mol™".

Vi chat long s6i khi ap suat hoi bao hoa ciia né bang véi ap suét bén ngoai, nén ¢ do cao ngang muc
nude bién nhiét dé soi T twong tng véi P* = 1,013 bar. O ap suat Pz nhiét do soi la 7. Mbi lién
hé P(T) theo phuong trinh Clausius-Claperon:

B, =P'xe

My 11
R T, 13

—Mgh
Mit khac theo Barometric, sy phu thudc cua ap suét theo d¢ cao h: P(h)= P xe kT
Boi thé, & do cao h, néu mot chat long s6i ¢ nhiét do Th thi ap sudt Pr, s& tuong Ung bfmg P(h).
= P(I)=P(h) va To= Tj, Vi Po = P*

-Mgh M 1 1
I S B
- l__l__ Mgh - }_2 1*+ Mgh
L T, TxaH, T, I, TxAH,
=k L Mk 1 ) . MER
L T, TAH, T, T, TAH,
=, l _ L & 29x107 (kgmol ") x9,81(m s7*)x3200(m)
T, 373 293(K)x40,7.10° (Jmol ™)

= T, =362,6 K (89,6 °C)
Viy ¢ d9 cao 3200 m thi nwrérc s6i 6 nhiét d§ 362.6 K hay 89.6°C.
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b) Thi nghiém sau dugc thuc hién ¢ d6 cao ngang be"mg muc nude bién: Cho 1,50 mol nuée long
vao trong mot xy-lanh cach nhiét chira 0,10 mol khong khi kho, ngan cach véi khi quyén bén ngoai
bang mét pit-tong khéi lugng khong dang ké va khong truyén nhiét. Cung cap nhiét cho xy-lanh cho
to1 khi nhiét d§ cua toan bo hé bén trong xy-lanh la 89,6 °C va pit-tong dich chuyén khong ma sat
cho t61 khi ding lai. Nhiét do toan b hé bén trong xy-lanh ludén dugc gitr ¢6 dinh & 89,6 °C. Coi thé
tich nudc long khong dang ké so véi thé tich khi bén trong xy-lanh; cac khi xir sy nhu khi 1y tuong;
bo qua su tan cua khong khi vao nudc.

Hay x4c dinh lugng nuéc 1ong trong xy-lanh ¢ didu kién nay.

Gia str s0 mol hoi nuée < 1,50 mol, ¢6 can bang gitra 2 pha long — hoi.
O 89,6°C, khi nude dat can béng long — hoi:

P _BHu 1 L)
P2 R 362,6 373
_ Pys _ 1,013 _
> P BT = www — 0,695 (bar).
e R 13626 373) e 8314 362,6 373

Ap suit hoi nrée bio hoa & & 89,6 °C 1a: 0,695 bar.
= Ap suat riéng phan cuiia khong khi trong binh 1a P(kk) = 1,013 — 0,695 = 0,318 (bar).
O diéu kién nhiét do va thé tich khong déi thi:
n
Puo _ Muow _ — ,,kk_l’nzo —0,10.26%
P ny ) Pu 0,318

S6 mol nuéc 16ng con lai trong coc bén trong binh 1a 1,281 (mol).

=0,2185 (mol) < 1,50 (mol). (Gia st 1a hop 1i).

¢) Su sbng chi ton tai va phit trién ¢ nhimg noi c6 nu6c 1ong. Thuc té cho thdy, dudi nhimg 16p
bang day hang nghin mét thi vin c6 nudc long, sinh vat bién van ton tai va phat trién. Bai toan sau

day s& giai thich diéu do.
Phuong trinh Clausius-Clapeyron cho can bing cuia nudce ¢ thé rén va nude & thé long:
dP  AH,
H,0(s) <= H,0()); = fus
,0(s) &= H,0() T T AV

fus fus'

Biét rang & ap suat khi quyén nudc d4 nong chay & 0 °C.

Cho biét: AH,_ = 6,01 kJ mol™" (Ia nhiét néng chay cua nuéc da va gia thiét khong phu thude vao
nhiét do).

Hay tinh nhiét do nong chay cua nudc & ngay dudi mét khdi bang day 5000 m. Néu y nghia cua gia
tri tinh dugc. Gia sir ring & diéu kién nay khdi luong riéng cia nude & thé long va ¢ thé rin 1an lugt
12 0,998 g cm™ va 0,915 g cm™.

Tinh ap sudt & do sau 5000 m dugc tao boi khdi bang:

P= % =hpg =5000 (m)x0,915x10*(kgm>)x9,8(ms ) =448,35x10°Pa = 448, 35 bar.
dP AH
dty,, T, AV L AH

~ nE_AV(R-R) M(PZ—P.)(L_L]
fus AH LP: Ps
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T, MxAP [ 1 1 ]
In-2= x| —— =
T AH, (p() p(s)
18x10”kgmor'(448,35x105Pa—1,013x1051>a) 1 1 CRE R
= X - m =-0,
6,01x10°Jmol™ 0,998x10°  0,915x10° £

% =¢™"7 2 0,087= T, = 269,7 K.

1
Trus (5000 m) =-3,3 °C.

Y nghia: ¢ sdu du6i nhitng khéi bang day, do ap sut 16n, nude sé nong chay ¢ nhiét dé am hon so
Vv6i & trén bé mat, noi ma ap suét chi 1,013 bar.

Chi ¥: néu thi sinh tinh theo cong thirc

AP _ AH,

fus

AT TAV
Ma khéng c6 1y luan ding tai sao ¢6 thé dung dugc cong thirc nay thi khong cho diém.
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Ciau 3 Y 3.1.a 3.1b 31.¢ | 32a | 32b | 3.2.c Téng

(30 | Thang diém 1/4 2/4 3/4 2/4 2/4 2/4 3,0

diém) - -
Piém cham

3.1.Su hép phu cua mét chit khi hodc chat long trén bé mat mot chét rén la buée dau tién nhung dic
biét quan trong trong nghién ctru dong hoc. Nhirng vi tri trén bé mat xay ra sy hip phu dugc goi 1a
cac tam he‘ip phu. Goi S, 1a mat d¢ tam hfip phu, dugc tinh bfmg s6 mol tam hép phu trén mét don vi
dién tich bé mat chét rén; ; 1a s& mol chét i hép phu trén mot don vi dién tich bé mat chét rén; S 1a
s mol tam hép phu con tréng trén mot don vi dién tich bé mat (sb tam chua bi chiém dong boi chét i);
6 = nilS, 1a d6 che phu (phe"m bé mit chat rdn bi chiém boi chat i). Cho rﬁng mot tim hép phu chi
hap phu mot phan tir (hodc mot nguyén tir) chat.

a) Chat khi X duoc cho tiép xtc véi bé mat mot chét réin (vi du nhu bé mat kim loai dSng) va bi hép
phu boi chit rin do theo phuong trinh: X(g) + * = X* (* la cac tim hip phu).

Tai can bang hip phu, ngudi ta xac dinh dugc biéu thic fx phu thude vao Px (ap suat khi X) va
Kx (K = kad/kaes 12 hiing s6 can bang hap phu, ka va kaes 1an lugt 1a cac hing sé tdc do hap phu va giai
hép phu cua khi).

Chon biéu thirc diing cua 6x tai can bang hip phu

Ao =SB Bi =L
XTIYK, P, 14K, P,
Phuong an chon: A B.[]
Pap an la A.

Giai thich: Vi néu Px rat nho, Ox ~ KxPx, con néu Px 16n 6x =1, biéu thirc A ¢6 nghia. Nhung biéu
thire B thi khi Px 16n 6x =0, khong c6 nghia.

Hoc sinh ¢6 thé giai cach 2: toc do hép phu: Vaa = kaaPx(1 — 0x); tdc do giai hap phu: Vaes = kaes (0x).
Khi dat cin bang hap phu: Vaa =Vaes, tir d6 tim ra biéu thic A.

b) 0 300 K mdt mau chét rén hap phu ti da 0,55 mg N2 ¢ 4p suét khi B, = 26 kPa. Ciing & nhiét
o d6 nhung néu ap suit R, = 3 kPa thi chi c6 0,22 mg Nz bi hap phu. Hay xc dinh phan bé mét
chit rén b chiém (6y,) boi N, trong hai truong hop nay.

m_6_B(*KPR) _(mR-mpR) (0.5x3-0.22x26)

7y N,

=0,158kPa”".

n, 6, P (1 +K R )

BP(my—m)  26x3x(0,22-0,55)
_ 0,158kPa”' x26kPa
' 140,158kPa” x26kPa

_ 0,158kPa”" x3kPa
> 140,158kPa™ x3kPa

=0,805;

=0,322.

¢) Néu bé mit chat rén bi chiém boi hdn hop nhiéu chét, vi du hdn hop hai khi X va Y2 theo phuong
trinhsau: X + * = X*vayY, + 2* = 2Y*
Hoa 1-Trang 9/23
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k
Trudng hop nay s ¢6 thém 6, , R, va K, =%
des,Y,
Gia thiét ring céc tim hip phu trén bé mit chét rin c6 vai trd nhu nhau va cac tiéu phan X, Y, khi
da hip phu khong twong tac voi nhau.
i) Khi c6 can bang hép phu, hiy chimg minh hai biéu thirc sau:
kg xP (165 — eyz )= kd.:s.xex

kad.\': P\ a- 0.\' - ayl )2 = kdus.Yl 0\2@
ii) Hay thiét 1ap biéu thitc tinh ¢k va @, theo Px, P, va céc hang s6 Kx, K, .

i)
X + * ‘<:> Xk s Y, + 2% ——2 2Y*

des kd«

Px (1_9,\' _6\'1) ex B PYJ (l_ex _gvl) 6\':

Khi c6 can bang hap phu s c6 cic biéu thirc:
kB (1-0, _0\5 )= k«mxex; k:m.vl PY; (1-6, —HY: )Z = kdcs.Yz 9\:@ 2
it) Tir d6 tim ra:
6 = KX'PX
* 14K Bo+(Ky R )"
va
Kl ZAPl 2
T TR B+ Ky )

3.2. N>O 1a mot khi gdy hi¢u tmg nha kinh. Téc d¢ phat thai cua né trong thap ki gan day rit lon
khién cho van dé xur Iy N>O tré nén vé cung can thiét. Phan huy truc tiép N>O trén bé mit xtc tic
rén 1a mot trong nhiing phuong phap hi¢u qua nhat dé xir li N2O. Trong mét cong trinh nghién ciru
phan huy N>O trén hé xic tac Cu/ZSM-5 & cac nhiét do khac nhau tir 623 K dén 673 K, dua vao cac
két qua thuc nghiém, tac gia dd dé xudt mét co ché phan tmg nhu sau:

Bude 1: N>O hép phu trén tam hép phy Cu: NO + % & N,O*

Budc 2: N2O* phan ly thanh N thodt khoi bé mat xtc téc dé lai mot nguyén tir O hip phu:

N,O* — N, + O*
z z K'=1/K,
Budc 3: O* giai hap tra lai tam hap phu: 20% <:—)m 0, +2*

Trong d6 k 1a hing s6 toc do cua bude quyét dinh téc do cua phan tmg.
a) Hay thiét Iap biéu thirc luat téc do ctia phan (mg phan hiy N2O theo B, o, P, , Ky, Va K, trén

€0 sO co ché néu trén.

Néu hoc sinh giai dugc ciu 3.1¢) thi co thé dién ngay két qua
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dnhzo . . KN:O'PN:U

hy=—— = =k'0 =k 72

dt L+ Kyo-Buo* Ko, Bs,)

< 2 .. dny dny o
Néu khong c6 thé giai nhu sau: » = dt = (- T) = k[N,0%]
_ IN,0%]
NO P_\;;(,.[*] = [N:O*] = KNIO'PN:()'[*]
%12
- o o=k arm
Pol*[*]‘ o

[L]= [T+ Ko Pro [+ Kol B [*]

R
Va[*]= (L] 2 pli2
1+ Ky 0-Prot Ko, -Fo,

Ko P,
B = k-szu-Px:o*[*] = [L]k%
1+ Ky o Pyo+ K2.P,

05+ 03
[*] s6 tam Cu con tréng. C6 thé dung So thay L nhur gi¢i thidu & dau cau hoi.

b) Trong mét nghién ctru, két qua thay déi % mol ciia N2O va cac san pham theo nhiét d6 dugc biéu
dién & d thi sau:

9,51

% mol

Nhiét 9 (°C)

Dua vao co ché dé xuat & trén va do thi, giai thich tai sao tdc do phan tng tang dot ngdt tir nhiét do
khoang 450 °C tr¢ 1én?

_ INO¥] __[o7
KN:O - * 0, 2
Pyox*] Po ]
Trén bé mat xuc téc chi luén cd N20* va O*,
O T thip, quan sat db thi chua thiy xut hién O, va N; ciing khong dang ké, ndng do O* va N>O*
trén bé mat xic tac cao chiém giir cac tam Cu (KN20 va KO2 16n) can tro bude 2 1a bude quyét
dinh tdc d¢ phan tng nén téc do phan img khong cao.
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O T cao, quan sat biéu do thiy O, va N, ting manh. Theo co ché & bude 3, khi O, ting manh nghia
12 O* duoc giai hap manh va N>O* phan img nhanh hon din dén nhiéu tam hip phu con tréng tc do
phan tmg tang vot. (dong nghia véi K\, giamva K'=1/K, tang ).

¢) Hién tugng nong 1én toan cau do hiéu tmg nha kinh gay boi mot sb chat khi c6 kha nang hép thu
photon ving hdng ngoai.

Ca N0 va CO> déu c6 4 dao dong vdi céc sb song tuong tng ghi trong Hinh 3 va Hinh 4, trong do
miii tén canh mdi nguyen o mo ta phu(mg chuyen dong cua nguyén tir trong mdi dao dong (hai dao
dong (A) va (B) ciia mbi phan tir ¢6 s6 séng bang nhau nhung dao dong trong hai mit phing vuong
goc voi nhau).

-0  0—0—0—

(A)619cm™! (B) 619 cm™! (C) 1333 cm™! (D) 2344 cm™!

Hinh 3. Cac dao dong trong phan tir N,O

FH[H v | eoe

(A) 679 cm’! (B) 679 cm ! (C) 1374 cm’! (D) 2414 cm!

Hinh 4. Cac dao dong trong phan tir CO;
Cho rang phan tir chi hap thu photon c6 tan sé bang tan sb dao dong cua phan tir khi dao dong do
phai lam thay d6i moment ludng cuc cua phan tir.
Tra 1oi cac cau hoi sau:
- Su dao dong cua phan tir trén ¢6 hép thu photon ving nhin thdy hay khéng? Giai thich.
- Phan tir khi nao gay hiéu img nha kinh 16n hon? Giai thich?

- Phan tir N>O hap thu anh sang trong ving nhin thay: ~ Co[] Khong []

Dap s6 1a khong hap thu.

Gidi thich: Ving anh sang nhin thiy 1 ving c6 budc séng tir 380 nm dén 800 nm. Anh sang c6
budce song ngén nhit ma N>O hép thu 1a 4266 nm.

- Phan t CO> hap thu anh sang trong viing nhin thiy: co[] Khong []

Dap s6 1a khong hap thu.

Giii thich: Anh sing c6 budc song ngén nhit ma CO> hip thu 13 4142 nm.

- Phéan tir gay hiéu tng nha kinh 16n hon: N20 [ Cco:[]

Pap 56 1a N>O.

Giai thich: Phan tr N2O gay hiéu (g nha kinh 16n hon phan tr CO> do ca 4 dao dong déu c6 kha
nang hip thu photon va 1am thay déi moment ludng cuc cta phan tir.
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Y 4.1 42 | 43a | 43b 4.4 Téng
Ciu4 :
(3,5diém) | Thang diém 4/4 4/4 2/4 1/4 3/4 35
Piém chim

4.1. Phan ung cua I (iodine) vdi HNOs déc tao thanh A1l la don acid tuwong d6i manh. A1 bi mat
nuée hoan toan & 240 °C bién thanh anhidrit A2 (chira 23,952% khéi luong 1a oxygen). Pun néng
A1 véi oleum & 195 °C thu dugc hop chit A3, trong khi phan {mg giita A1 va iodine trong H2SO4
dic tao ra A4. Cho biét A3 va A4 déu tao thanh tir ba nguyén té véi phan trim khéi lugng cua
nguyén t6 I va O trong A3 lan luot 1a 51,417%; 35,628% va trong A4 lan lugt 1a 66,492%; 25,131%.
Xac dinh cong thic cAu tao cua hop chit A1, A2, A3 va A4. Viét phuong trinh hoa hoc cho cac
phan ng xay ra.

Xac dinh A1, A2, A3 va A4d:

Tir % khéi lugng oxi xac dinh dugc A2 1a 1LOs. Suy ra Al la HIOs.

Tur dir kién A3, A4 tao thanh tor 3 loai nguyén 6 va % khdi lugng iot, oxi xac dinh dugc
A3 la I:S2011 hay (I02)2(S207) va A4 la SOs hay (I10)2(SO4)

S6 oxi héa cua S trong A3, A4 1a +6 nén sb oxi hoa cua I trong A3, A4 lan lugt la:+ 5 va +3.

A3 1a (I02)2(S207) va A4 1a (10)2(SO4)

Vay: Al: HIO; A2: L,Os A3: (I02)2(5:07) Ad4: (10)x(SOs)
Phan wng:

I, + 10HNOs(d) — 2HIO3 + 10NO: + 4H,O

2HIO; — 1205 + H20

2HIO; + H2S04:SO3  — (102)2(S:207) + 2H,0
6HIO; + 2> + SH2S04 — 5(10)2804 + 8H20
Chii y: Hoc sinh chi tim dwoc cong thirc phan tir thi khong tinh diém.

4.2. Cho so do sau:

Cl,, KOH, © HNO: loang KOH dac iig
I, B1 B2 B3 B4

Trong d6 B1, B2, B3 va B4 déu 1a mudi kali & dang khan voi sb oxi héa cua iodine khong d6i. Phan
tram khéi luong cua iodine, oxygen va do dai lién két -0 trong B1, B2, B3, B4 nhu trong bang sau:

Mubi Bl B2 B3 B4
%1 41,776 55,217 44,406 45,848
%0 31,579 27,826 27972 25,993
-0 (&) 1,80; 1,95 1,78 1,81;1,96;2,00 | 1,78, 2,01

V& cau trac céc anion trong B1, B2, B3, B4 va quy gan gia tri d6 dai cho cac loai lién két -0 trong
timg ion. Biét anion trong B3 c6 taim dbi xtmg.

B1, B2, B3, B4
Tir % khéi lwgng iot va oxi tinh dugc ti 1& s6 nguyén tir gitta I va O nhu trong bang sau:
B1 B2 B3 B4
L:0 | 1:6 1:4 155 229
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Tir bang trén xac dinh dugc B2 la KIO4 suy ra s6 oxi hoa cua iot trong cac hgp chat +7 (phu hop
v6i diéu kién phan tng tao ra B1).

Tir s6 oxi hoa +7 cuia iot va % khdi lugng nguyén t6 xac dinh dugc:

Blla KzH;IOs; B4la K41209 va B3 la K4H2120|0.

Céu triic B1 — B4 va quy gan do dai lién két

Bl B2
2- 0 1~
? |
o.,,,,,“vlw,\\OH e .
o |\OH 0" Ny
5 \ 1-0=1280 A
LO=1,80 A;I-OH=195 A
B3 B4
o) ) O N
P on 4 ", WY 7
gl . [ 0/‘?0?S =
i\o/ i “0" |
OH o

. 1-O (dhu mat) = 1,78 A
OATapn) =81 & 10 (chundi) =2,01 A
-0 (cau ndi) =2,00 A

-OH=1,96 A

Chut y: Hs ve cdu triic khac, néu théa man diéu kién, ciing dwoc du diém.

4.3. Hop chit V,0s 1a mot oxit ludng tinh, tan dugc trong dung dich kiém va dung dich acid. Hoa
tan V205 trong dung dich KOH ¢ ndng dé va pH khac nhau c6 thé thu dugc cac mubi C1, C2. V205
tac dung véi dung dich HNOs dac tao thanh mudi C3, V205 téc dung voi dung dich H>SO4 déc tao
thanh mudi C4. Cho biét cac phan tmg tao mudi déu khong c6 khi thodt ra, phan tir cac mudi khong
¢6 nhém O-H. Phan trim khéi lugng cuia nguyén t6 V trong cac mudi duge cho ¢ bang sau:

Muéi C1 C2 c3 C4

%V 21,983 27,568 35,172 38,931
a) Xac dinh cong thirc cau tao cac mudi C1, C2, C3 va C4.

Xic dinh C1, C2, C3 va C4

- Vtrong Cl-C4 c6 s6 oxi hoa +5.

- Cac mudi & dang khan, khong c6 nhom O-H
Cong thirc trong C1-C2 ¢6 dang (V205)a(K20)s ; trong C3 ¢6 dang (V205)a(N20s)s; trong C4 co
dang (V205).(SO3)s
Mubi C1 C2 Cc3 Cc4

% V20s 39.22 49,19 62,75 69,46
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Mubi C1 a/b = 0,3333 = (V205)(K20)s hay K3VO4
Mubi C2 a/b = 0,5 = (V205)(K20)> hay K4V>07
Mubi C3 a/l = 1,0 = (V205)(N20s) hay (VO2)NO3
Mudi C4 a/l = 1,0 = (V205)(SOs) hay (V0,)2804

b) V& céu tric cua anion trong C1 va C2.
Céu tric caa C1, C2

o 3- o
I I

Vi
Cl1 o/ wuo o /V”'Q'/oe
(<} o 6

o o 4- o o
] [

2 . Ve,
o 1 Vs Ny, ©

oV \\0/ oo S\ \\0/ No

° Q & 0©

Chii y: Hoc sinh chi can vé mét trong hai dang cong thire.

4.4. Mudi KsVOs tac dung véi H20; dic trong dung dich KOH tao thanh phitc chit mau xanh cham C5.
Phan mg ciia KsVOs véi H20: dic trong dung dich NH; tao phitc chat mau vang C6. Cho biét C5
va C6 la céc phirc chit don nhan, nghich tir. Phan tram khdi lwgng cua nguyén t6 V, O, H trong C5, C6
dugc cho trong bang sau:

Phirc chat C5 C6
%V 17,230 27,273
%0 43,243 42,781
%H 0 1,604

Xac dinh cong thirc cau tao cua C5, C6 va viét cac phuong trinh phan img.

Ti 1¢ nguyén 6 trong phan tir va khoi luong phan tir cia C5, C6
Phirc chat C5 C6
Vz0:H I 7820 1383
M 296 187
C5:K3V0s  C6: KNH3VOS5

Do C5, C6 nghich tir nén s6 oxi hoa cua V 1a +5.

Cong thic cia C5 1a: K3[VY(0-0)4] hodc K3[V(02)4]

Cong thire caa €6 la: K[VYO(0-0)2(NH3)] hodc K[VO(02)2(NH3)]
Phién ung:

Ks5VO4 + 4H202 — K5[V(02)4] + 4H0

K3VOs + 2H202 + NH3 — K[VO(02)2(NH3)] + 2KOH + H20

Chit y: Hoc sinh chi tim dwoc cong thirc phan tir thi khéng tinh diém
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R Y 5.1.a|5.1.b |52a|52b |52c|52d|53a|53b | Téng
Cau s

(3,0 diém) | Thangdiém | 1/4 | 2/4 | 24 | 2/4 | 14 | 14 | 24 | 14 3,0

Diém chim

5.1. Tinh thé SrCoOs thudc hé lap phwong, ¢6 cau trac kiéu perovskit, dugc tao thanh khi nung hén
hop SrO> va Co:0s theo ti 1¢ hop thirc trong khi quyén oxygen ¢ ap suit cao. C6 thé biéu din 6
mang co s& cua SrCoOs theo hai cach khac nhau. Cach thir nhét: cation Sr2* chiém vi tri céc dinh,
cation Co** chiém vi tri tam khéi, con anion O~ chiém vi tri tm tt ca cac mat cia hinh lap phuong.
) Hay biéu dién (bang 10i hodc hinh v&) 6 mang co sd ciia StCoOs theo cach thir hai. Cho biét theo
cach thir hai thi ion Co*" chiém vi tri dinh hinh lap phuong.

Hinh vé 6 mang co sé ciia SrCoOs theo cich biéu dién thir hai

Hoc sinh ¢6 thé mé ta nhi sau:
Trong 6 mang co s& ciia SrCoOs: ion Co** chiém vi tri dinh hinh Iap phuong; ion Sr** chiém vi tri
tam khdi hinh 1ap phuong; con anion O~ chiém vi tri trung diém cua cac canh cua hinh lap phuong.

b) Tinh do dai canh a cua 6 mang co so SrCo0s. Gia thiét SrCoOs la tinh thé ion va ban kinh ion
To2- = 0,126 nm, 152+ = 0,132 nm, 7¢ye+ = 0,060 nm.

Truong hop 1: Néu Co** tiép xiic véi O
a = 2(rgz- +rees+) = 0,372 (nm).
- Kiém tra vi tri cia Sr*:
2(rge- + rer2+) = 0,516 (nm) < a2 = 0,526 (nm) = (hop li).
- Kiém tra vi tri cuia O*:
2rgz- = 0,252 (nm) < a /\/_ =0,263 (nm) = (hop li)
Truong hop 2: Néu Sr** tiép xuc véi 0%
V2a = 2(rgz- +rg2+) = 0,516 (nm) = a = 0,365 (nm)
- Kiém tra vi tri cia Co*": 2(rgz- +1¢goe+) = 0,372 (nm) > 0,365 (nm) => (khong hop li).

Gia tria=0,372 nm.
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5.2. Tai mét ti 1 mol SrO: : Co20s xé4c dinh, c6 thé diéu ché dugc
tinh thé chat A, co cau tric kiéu Ruddlesden—Popper (1a dan xuét
cua perovskit), thuc hé tr phuong véi 6 mang co s¢ hinh hop chir
nhat c6 hai canh b'fmg nhau (ki hiéu canh a) va mdt canh dai hon
(ki hiéu canh c). Trong tinh thé A (hinh vé& bén), ion Co™ chiém vi
tri cac dinh va tam khéi cua 6 mang co s6. Mdi ion Co™ dugc bao
quanh bai 6 ion 0% tao nén nhimg don vi bat dién déu, gidng hét
nhau, dinh huéng song song véi nhau. Ton Sr**chiém vi tri héc
tréng tao bai cac ion 0.

a) Xac dinh cong thie hoa hoc cua chat A va sé phéi tri ctia ion Sr>*.

Cong thirc cia A:

—~C68x1/8=1Co" ¢dinh va 1 Co™ & tim nén c6: 2 Co™"
—C68x1/4=2Sr* & canh va 2 Sr** ¢ trong nén c6: 4 Sr**

— C616x 1/4=4 0> ¢ canh, 4x 1/2 =2 O* & mit va 2 O> & trong nén c6: 8 0>

Cong thirc 1a SraCo20s hodac Sr2Co04

S6 phéi tri ciia ion Sr2* 1a: 9

b) Trong 6 mang co s& chét A, ¢ bao nhiéu loai ion O* ? Tinh s6 lugng va xac dinh vi tri ciia mdi
loai O do.

S6loaiion 0> la: 2 loai.
S6 lrgng va kiéu phdi tri cia tirng loai ion 0% :

Loai 1 : ¢64 O> nim & canh ¢ va bén trong 6 mang : c6 s6 phéi tri 6, lién két véi 1 Co* va 5 Sr**
Loai 2 : ¢c6 4 O nam & canh a va & mat : c6 s6 phdi tri 6, lién két véi 2 Co** va 4 Sr**

¢) Tinh d dai canh ¢ ciia 6 mang co so tinh thé A. Cho rang: céc lién két Sr—O trong A nhu nhau; 6
mang co so cua A va SrCoOs (y 5.1.b) c6 canh a b?mg nhau.

Tinh toan:
dcoo=al2
dsro=v2a/2
¢ = 4dcoo+2dsro
2a++2a
= 1,270 nm
c¢= 1,270 nm.

d) Gia tri ¢ thu dugc tir thue nghiém nho hon dang ké so véi gia tri tinh toan ¢ trén. Hay giai thich.

Giii thich: Do ban kinh ion Sr** nho hon héc tréng nén cac lién két Sr-O (doc theo truc c)< V2ar2

Cthye nghiém = 4dco-0 + 2 dsr-0<2a + \/fa = C tinh toén ) ) i
Chit y: hoc sinh chi tra l6i do S©** nhé hon hoc trong ma khéng chi ra cu thé lién két nao cé thé co
ngdn ciing cho di 1/4 diém
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5.3. Ion Sr** trong mang lu6i tinh thé chat A c6 thé bi thay thé mot phan bang ion La** (r 45+ = 0,117 nm)
tao nén tinh thé B nhung khong thay déi kiéu céu tric tinh thé va khong tao ra 15 trong O*. Hoa tan
hoan toan 0,3398 gam B trong dung dich HCI c6 sin lugng du KI. Toan b lugng I sinh ra duoc
chuén do bang dung dich Na>S>05 0,100 M thi hét 12,00 mL.

a) Viét cac phuong trinh phan tmg xay ra va x4c dinh cong thirc cia B.

Phuong trinh phan wng:

Dit cong thirc cua B : LaxSr2 xCoO4
La,Sr> xCoOs + (2—x)I" + 8H" —— x La*" + (2-x) Sr** + Co*" + (2-x)/2 I + 4H,0
L +28,05> — 2I" + S406>

Tinh toan:
ng= 1/(2-x) ng, g3-= 1,2.10-¥/(2-x) mol
Mp = 139x + 88(2—x) + 59 +4.16 =299 +51x
mg = (299 +51x) x 1,2.10-3/(2—x) = 0,3398
0,401x = 0,3208

x=0,8
Cong thire cia B: LagsSri2CoO4

b) Theo két qua nghién ciru nhidu xa tia X, tinh thé A va B ¢6 d¢ dai canh a lan luot 1a 0,375 nm va
0,380 nm. Giai thich tai sao canh a cua tinh thé B dai hon canh a cta tinh thé A.

Giai thich:

S6 oxi hoa cua Co trong A la: +4,0

S6 oxi hoa cua Co trong B la: +3,2.

Ban kinh (trung binh) 732+ > 1yt

Do d6: ap = 2(rp2- +1¢p32+) >aa = 2(rpz- + rpet)
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Cau 6 Y 6.1 6.2 6.3 64.a | 6.4.b 6.5 6.6 Téng

3,5 | Thangdiém | 2/4 2/4 2/4 2/4 1/4 1/4 4/4 35

diém A 7
biém cham

Dé xac dinh ndng do cua CaCl, trong dung dich miu (goi la dung dich A), tién hanh thi nghiém theo
qui trinh sau:
Burde 1: Dang pipet lay chinh xac 25,00 mL dung dich A cho vao mét binh tam giac.
Buée 2: Thém chinh x4c 1,00 mL dung dich Mg>* 0,0100 M.
Bude 3: Thém tiép 5,00 mL dung dich dém NH4"/NH3 dé didu chinh pH va mét lwgng nho chi thi
eriocrom den T.
Buée 4: Chuan dé dung dich thu dugc trong binh tam giac bz"mg dung dich EDTA (Na;H:Y) 0,0100 M
cho dén khi d6i mau chi thi thi hét 11,25 mL.
6.1. Cho réng c6 thé quan sat duoc mau cua mot dang chi thi néu n(“)ng do cua dang do6 16n hon it
nhét 10 lan néng do cua dang con lai.
Biét rcing: Eriocrom den T (ki hiéu la HsIn) c6: pKaz = 6,30; pKaz = 11,60.

Mau cua céac dang chi thi: HyIn~ do; HIn?>~ xanh duwong; In*~ vang da cam.

Phirc cua cac cation Ca®* va Mg?* véi eriocrom den T déu c6 mau do.
Hay cho biét gia tri pH thip nhit cua dung dich sau khi thém dung dich dém & Budc 3 dé co thé
quan sat dugc su dbi mau cua chi thi tai cubi diém chuén do.

Su d6i mau tai cudi diém chuan do trong thi nghiém nay la tir mau cua phirc cua ion kim loai véi
eriocrom den T 12 mau dé sang mau cua chi thi tw do. Do véy cin diéu chinh pH cua dung dich dé
mau cua chi thi tu do khong phai 1a mau do (mau ctua HzInd").

Do vy diéu chinh pH dé: [[HHI+:] >10.

,In7]

= pH = pK,, + lgﬁ-{lln' J

> 6,30 + 1,00 =7,30.

5

Gia tri pH thp nhit c6 thé diéu chinh la: 7,30.

6.2. Mot dung dich dém NH4"/NH3 c6 t6ng nf)ng dd C(NHs") + C(NH3) = 5,00 M va pH = 10,00
(goi 1a dung dich dém B) duoc sir dung dé diéu chinh pH 0 buoc 3.

Tinh khdi luong (theo gam) mudi NH4Cl réin va thé tich (theo mL) dung dich NH; c6 nong d6 25,0%
va khéi lugng riéng D= 0,910 g mL ! can l4y dé pha dugc 1,00 lit dung dich dém B.

Cho biét: pKo(NHs") = 9,24.

Theo cong thirc tinh pH cua hé dém:

(& C &
pH = pK, + lg—= = 9,24+ [g— =10,0 => —=2 =5,754.
CNH; CNH; CNH;

Mit khic: Cygy, + Cygy. = 5,0
= Cyu,=426M;C,. = 0,74 M.
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= m_ _=0,74x53,5=39,59 (gam).

NH,Cl
_72,42x100

- =318,33 (mL).
T 25%0,91 (L)

= my, = 4,26x17=72,42 (gam) >V,

Khéi lugng NH4CI: 39,59 (zam).
Thé tich dung dich NH3: 318,33 (mL).

6.3. Viét cac phuong trinh cua phan tmg xay ra trong qui trinh thi nghiém trén va cho biét su déi
mau cua dung dich tai cudi diém chuén do trong Burde 4. Biét rang & Burée 3 st dung 5,00 mL dung
dich dém B.

Cho biét: HsY cb: pKa = 2,00; pKa = 2,67; pKas = 6,16; pKas = 10,26; f(MgY?) = 10%%;
A(CaY?)=10'""° p(MgIn") = 107%; f(Caln") = 1054

Do dung dich dém B co néng do cao nén dung dich chuén dé co pH dugc gitr ¢6 dinh = 10,00 trong
qua trinh chuan do.
Cac phan ung xay ra:

Mg>* + HIn> + NH; — MgIn~ + NH4" (1)
Ca®** + H.Y> + 2NH; — CaY%* + 2NH4" 2)
Mg? + H,Y* + 2NH3 — MgY?> + 2NH4 3)
Mghn~ + HoY? + NH3 — MgY* + HIn*> + NH4" 4)
Chit y:
— Néu hoc sinh viét thém hai phan img (5) va (6) thi ciing khong bi trir diém)
Ca’* + HIn’ + NH; — Caln™ + NHy" (5)
Caln™ + H:Y* + NH; — CaY* + HIn* + NH{" (6)

— Néu thi sinh viét dang chinh ciia EDTA (Y*) va cuia chi thi (In*) thi cho mét mira 56 diém.

Tai diém két thuc chuan do, dung dich chuyén tir mau dé (cua phirc Mgln~ ) sang mau xanh dwong
(cuia chi thi ty do & dang HIn?).

6.4.
a) Tai sao trong qui trinh chuan do trén lai can thém dung dich Mg”>* va can thém mot lugng chinh
xéc vao dung dich mau trude khi chuan do?

Gii thich li do cAn cho thém dung dich Mg?*

— Trong phép chuan dé nay, tai thoi diém két thuc chuan do, mau cia dung dich chuyén tir cia phic
kim loai — chi thi sang cua chi thi tu do.

— Vi phirc cua Ca?* va chi thi eriocrom den T ¢6 hing s6 bén khong dii 16n, ludn 1in mau cua chi thi
tw do va mau cua dang phtrc chat. Do véy tai cudi diém chuin do kho quan sat dugc sy ddi mau cua
chi thi. Hon nita, tai thoi diém dbi mau chi thi thi Ca>* du nhiéu dan dén sai s6 I6n. Ton Mg tao
phtrc véi chi thi eriocrom den T tot hon, d& quan sat su d6i mau cua chi thi.

Chii y: Néu thi sinh khéng nhdc dén dw heong Ca®* thi van cho dii diém.

Giai thich li do cin cho lwgng chinh x4c dung dich Mg?*
— Vi Mg thém vao ciing tham gia phan ung tao phic véi EDTA nén lugng Mg?* cho vao can
chinh xac dé tinh toan két qua.

b) O Bude 2, co thé dung dung dich MgY> 0,0100 M thay cho dung dich Mg> 0,0100 M. Viét cac
phuong trinh ctia phan g xay ra trong thi nghiém trén néu & Budc 2 dung dung dich MgY? 0,0100 M.
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Khi cho thém dung dich MgY? 0,010 M, do phitc CaY?" bén hon so véi MgY>™ nén c6 phan tmg
sau xay ra:

Ca® + MgY?> — CaY?> + Mg* (@)

Céc qua trinh tiép theo nhu md ta trong can bang (1), (2), (3) va (4).
Mg?* + HIn> + NH; — Mgln™ + NH4" 1)
Ca’* + HaY> + 2NH;  — CaY? + 2NH4" )
Mg* + HoY> + 2NH;  — MgY> + 2NH4" 3)
Mgln + HY> + NH;  — MgY? + HIn>  + NH4 4)

Chut y:

- Hoc sinh khéng can viét lai cdc can bang (1) (2), (3) va (4)).

- Hoc sinh ciing ¢é thé tinh hang s6 bén diéu kién ciia cdc phirc Ca¥* va phire MgY*™ roi méi viét
phan ing (*).

6.5. Néu coi sai s chi thi cua phép chuan d¢ 1a khong dang ké. Hiy tinh ndng do cua CaCl trong
dung dich A.

=11,25x0,010=n_ .. + R =0,01x1,00 + 25C _,.
"epta MEY (thém vao) M) (trong A) * o

C.» =4,100x 107 (M).
Nong dé cua CaCls trong dung dich A 1a: 4,100.10° M.

6.6. Cho réng: Tai thoi diém két thuc chuan dg, c6 90% chi thi & dang tu do; Nf‘)ng do cua phuc tao
boi ion kim loai véi chi thi tai diém két thic chuan dé 1a khéng dang Kké.

Cho biét: lg* AMgOH") = —12,8; Ig* A(CaOH") = ~12,6; & Buée 3 st dung 5,00 mL dung dich dém B.
Hay tinh sai s6 chi thi cua phép chudn d¢ noéi trén.

Goi C la nong do chinh xac cia Ca* trong dung dich A..
Tai diém két thiic chuan dg, tong thé tich dung dich 1a (25,00 + 1,00 + 5,00 + 11,25) = 42,25 (mL).

55 5. 5., 25C
C(Ca™) =[Ca™]' +[CaY" ] = I
(a)[a][a]4225 I
C(Mg™) =[Mg™']' + [MgY* ] = L000/0900,, 2,367x10™ (M) (In)
42,25
C(EDTA) =[Y*]' +[MgY* ] + [CaY* ] = %: 2,6627x107 (M) (Il

(Nong d¢ cia phire ciia kim logi véi chi thi tai diém két thiic chuan do la khéng dang ké nén bo qua
[Caln ] trong biéu thirc (1) va [MgIn'] trong (11)).

Tai diém két thic chuan do, pH = 10,00. C6 thé bé qua phic hydroxo cua Mg, Ca*",
>a..= I3 Ay = 1.

£ (Mgln) =A(Mgln )xa , =107 —K2_ _3 445x10°
o h+ K,

Ku}

f(Caln’) =f(Caln ) xa,, =10 = =6,139x10°.

a3

F(MgY*) =fMgY* )xa, ., = 10“"},L =1,733x10"
+

ad
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BCaY™): = B(Ca¥Y > Yy, =10 K o 1,774x10".
h+ K,
Gia s tai diém két thic chuan do: [Caln]’ << [MgIn .

Do tai thoi diém két thic chudn do, cd 90% chi thi & dang tu do, nén: M =1A
\ Mg] 9
Theo cén bang tao phic Mgln', ta co:
pMgin ) =—MEDT 5 445x10°
[Mg™ I'x[In™ ]
- [Mg> ] =—— Vel ] ! = 4,544x107 (M).

A (Mgln )x[In* ] 2,445x10°x9
Tir (1I):
= [MgY>]'= [MgY* ]'=2,367x10" - 4,544x107 (M) = 2,362x10™ (M).
Miit khac, theo can bang tao phirc MgY?>".
pvs s [MgY? T s
AMgY>) =— 8L 733x10°"

[Mg* x[Y*]

[MgY>]' B 2,362x10™
[Mg> Ix B(MgY>)  4,544x107 x1,733x10°
Tir biéu thure (I1T), tinh dwoc:

[CaY* ] =[CaY> ]= 2,6627x107 —([Y*]' + [MgY*']) = 2,4238x10™ (M).

=[] = =2,999x10° (M).

Theo can bang tao phirc CaY>".
pcayy =——CY 1 _y 774100
[Ca™ Tx[Y" T
2-7 =]
= e e 1S5 ] = 2422610 = 4,556x10° (M).

B(CaY)x[Y* ] 1,774.10°%2,999.10°
Kiém tra gia thiét: [Caln']” << [MgIn']’
Ta co:
[Caln ]”  p(Caln )x[Ca®]'x[In* ]’  f(Caln )x[Ca™]
Mgin ' (Mgl )x[Mg* T'x[In> '~ ' (Mgln )x[Mg* ]’
_6,139.10° x4,556.10™
2,445.10° x4,544.10”7

=2,52.10" << 1.

Nhu vay viéc bo qua ndng dé cua phirc Caln™ so véi ndng do cua phirc Mgln™ 1a hop li.
* Sai s6 ctia phép chuan do:
(CV)pra — (0,0100x1 + 25C)

_ (CW)ypa — (0.0100x1 +25€) _ 535
(0,0100x1 + 25C) {©,0100%1 + 250)
42,25
[Y*]' = [Ca™]'—[Mg™] TEE BE S 42,25
= ~ - [C - ), —
©,0100x1 +250) - O 1 =G =M D). o s

42,25
42,25

g = (2,999.10° — 4,556.10" — 4,544.107)——=>=
0,0100x11,25

=9,38x10™ = 0,094%.
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Sai s6: g = 0.094%.
Chil y: Déi véi plufn tinh sai s6 chudn dg, hoc sinh ¢6 thé lam theo cach khéc nhi sau:

Thay [Ca®*] " va [CaY> ] vao (I), tinh dwgc C = 4,096.107 (M). Tir d6 tinh dicoc thé tich dung dich
EDTA can ding dé chudn dg dén diém twong dwong la Via = 11,24 (mL).

Sai 56 chudn dp:

Vm _ Vm

Y,

d

11,25 -11,24

=8,9x10™* = ¢ = 0,089%.
11,24

q=

HET
Thi sinh khong dwoc s dung tai liéu;
Giam thi khong giai thich gi thém.
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