IDE CUGNG CHUONG TRINH DAI HOC]

Tuyén tip dé thi Olympic va hoc sinh gi6i qudc gia: Mon Héa hoc (C6 19i giai)
I. OLYMPIC HéA HOC VIET NAM:

OLYMPIC HEA HOC CAC TRUONG DAI HOC TOAN QUOC NAM 2005 - BANG A:

Cho phén trng: 2NO) + Oz(k) - 2N02(k)
v6i the d6 v = k[NOJ[O,]

Hai gia thiét dé ra:
1) Phan tmg la don gian.
2) Phan trng c6 co ché nhu sau:

2NOg) = N2Oy (a)
N202() + Oz — 2NOgz( (b)
Thuc nghiém xéc dinh rang khi ting nhiét do thi toc d6 phan ung giam. Hoi gia thiét nao
dung"q Giai thich.
BAI GIAL:
Gia thiét 1 khong dlng vi khi ting nhiét d6 thi sy va cham giita ba phan tir ting nén vén tbc
phan ung tang.
Theo gia thiét 2, giai doan (b) quyét dinh tbc d6 phan ing nén
V k [NzOz] [02]
N,O; sinh ra tir cin bang (a) v&i hing s6 can bang:
K = [N202]/[NOJ? = [N20;] = K[NOJ>.
Thay [N202] vao phuong trinh tinh v ta duoc;
V= k’.K[NO]Z[Og]
v =K[NOJ[0,] véi k =k K
Khi nhiét d6 tang toc do phan g giam, trong trudng hop nay vi phan ing ¢ g1a1 doan (a) toa
nhiét, khi nhiét d6 tang, can bang chuyén dich sang phia lam giam noéng do cua N>O; va tang nong d6
NO nghia 1a hing s c4n bang K giam lam hing s6 toc d6 k giam mic di k tang (do khong bu kip).

OLYMPIC HéA HOC CAC TRUONG DAI HOC TOAN QUOC NAM 2005 - BANG B.

Cho phan u'ng COg(k) + H20(|) = H,CO:s.
1) Hang s6 toc do cua phan tmg thuén la ky = a(s’ 1). Néu c6 n mol khi CO; trén mat nudc thi sau 23
gidy c6 mot nira s6 mol khi CO, d4 hoa tan. Tinh a
2) Hang s6 toc do cua phan tng nghich la k, = 20(s ) Tinh hing sb can bang K cta phan tmg va
viét biéu thu’c ctia hang sb can bang nay.
BAI GIAL
1) Pon vi ctia k 13 s nén phan tng 1a bacl:
a=In2/ty, = 3.10%(s™)
2) Khi cén bang téc d6 phan tng thuan bang toc do phan tmg nghich
Vi = kt-Pco2 =V, = kn'leCO3 J

[H,CO,] _ ke
I:)COZ n

KY THI CHON HSG QUOC GIA NAM 2002 (Bang A):

Tai 25°C phan img 2N0s5 (k)  —— 4 NO; (k) + O (k) ©6 hing s6 toc do k = 1,8.10°. s™; bicu
thire tinh toc d6 phan tmg v = k.C(N20s). Phan tng trén xay ra trong binh kin thé tich 20,0 lit khong doi.

K = =15.10"°
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Ban dau luong N2Os cho vira dﬁy binh. & thoi diém khao sat, ap suat riéng cua N,Os 1a 0,070 atm . Gia
thiét cac khi déu 1a khi 1y tuéng.
1. Tinh toc d0: a) tiéu thy N,Os ; b) hinh thanh NO2 ; O,
2. Tinh sb phan tir N2Os da bi phan tich sau 30 giay.
3. Neu phan tmg trén c6 phuong trinh N,Os (k) —> 2 NO; (k) + 1/2 O, (k)

thi tri s6 toc do phan tmg, hang sb tbc d phan tmg c6 thay doi khong? Giai thich.

BAI GIAL:
1. Trudc hét phai tinh toc d0 cua phan rng theo biéu thire da co:
V =k CN205 (1)

D3 c6 trj s6 k; can tinh C(N,0s) tai thoi diém xét:

pV =nRT = CN,Os =nN,Os : V =pi/RT (2)
Thay s vao (2), ta c6: C(N,0s) = 0,070 : 0,082 x 298 = 2,8646.10°(mol.I"™)
Pua vao (1)

ou = 1,80. 10° x 2,8646. 10

vpu—516 10° mol. I, §* (3)
Tu ptpu’ 2 N205 (k) — 4 N02 (k) + 02 (k)

Viica s N2Os = — C I AV (4)
Thay sb vao (4).

Viieuty N2Os = -2 x 5,16 , 10™.

Viieu tny N20s = - 1,032.107 mol.I".s
DAu - dé chi “tiéu thu N,Os tirc mat di N205 hay giam N,05”

B. Vhinn  thunh NO; =4 Vpu = - 2Viey thy 205 (5)
Thay sO: thh thanh NOZ =4x5, 16 10

Vhinh thanh NO2 = 2,064.107 mol 1.5

Vhinh thanhO2 = Vpu.’ = 5,16.10_8 mol |_1.S_2

Ghi chu:

Hai toc d6 nay déu c6 dau + dé chi “hinh thanh hay dugc tao ra” (nguoc VOi “tiéu thu”).

Viéc tinh tdc do tiéu thu N,Os hay hinh thanh NO,, 02 theo toc do pu, Vpu, nhu
trén chi thuan tuy hinh thtrc theo hé s6 phuong trinh, thuc chat phan tng nay 1a mot chiéu
bac nhét.

2. Sb phan tir N,Os d3 bi phan huy duogc tinh theo biéu thic.

N N205 bl phﬁn hu§1 =N-= VN205 tléu thl_,l . Vbinh T, No

Thay so:

N =1,032.10°.20,0. 30,0 . 6,023.10%

N ~ 3,7.10% phan ti

3. Néu phan g trén ¢6 phuong trinh: N,Os(K) — 2 NO,(K) + 1/2 O, thi tbc d6 phan tmg,
Vp-, ciing nhu hang s6 toc do phan tng, k, déu khong doi (tai nhiét d6 T xac dinh), vi:

- k chi phu thudc nhiét do.

- theo (1): Khi k = const; C(N,Os) = const thi V = const.
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KY THI CHON HSG QUOC GIA NAM 2004 (Bang A):
1. Khi CO gay doc vi tac dung v61 hemoglobin (Hb) ctiia mau theo phuong trinh

S4 liéu thuc nghiém tai 20°C va dong hoc phan irng nay nhu sau:

Nbng do (umol. I Téc d6 phan huy Hb
CO Hb (pmol. It s™)
1,50 2,50 1,05

2,50 2,50 1,75

2,50 4,00 2,80

Hay tinh téc d6 phan Gmg khi ndng do CO 1a 1,30; Hb 14 3,20 (déu theo pmol.I™) tai 20°C
2. Nguoi ta nung noéng dén 800°C mét binh chan khong thé tich 1 lit chira 10,0 gam canxi
cacbonat va 5,6 gam canxi oxit. Hay tinh s6 mol khi cacbonic c6 trong binh. Mubn cho luong
canxi cacbonat ban dau phan hity hét thi thé tich tdi thiéu ciia binh phai bang bao nhiéu? Biét tai
nhiét do d6 khi CO, trong binh c6 4p suat 12 0,903 atm .
BAI GIAL:
1. a) Trudc hét ta phai xac dinh dugc bac ciia phan tng.
e Kj hiéu bac riéng phan cua phan Gng theo chit Hb 1a x, theo CO 13 y, ta c6 phuong
trinh dong hoc (dinh luat toc do) cta phan Gng:

Voo = KC'uC o 1
e Theo dinh nghia, ta c6 thé biéu thi toc d0 phan ing trén theo toc do
phan huy Hb, nghiala vy, = 1/4 Vphan huy b (2).

Ghi chl : Vi di ghi rd ” tc do phan huy Hb” nén khong can dung dau -
Vay ta co lién hé¢: Vpu = 1/4 Vphanhay Hb = kC* e yCO (3) .
e Theo thur tu trén Xuéng ta ghi s6 cac sb liéu thi nghi¢m thu dugc la

Thi nghiém s6 | Ndng do (umol. 1) | Téc do phan huy Hb (umol. I .s™?)
cO Hb
1 1,50 2,50 1,05
2 2,50 2,50 1,75
3 2,50 4,00 2,80

Ta xét cac ti s6 tc d6 phan tng dé xac dinh x va y trong phuong trinh (3):
* vo/v; = (250/250)% (2,50/1,50)Y=1x(1,67)" =1,75/1,05
(1,67)Y =167 — y=1 .
* vo/v, = (4,00/250)* (2,50/250)Y =2,80/1,75;
(160)* =160 —> x=1.
Do d6 phuong trinh dong hoc (dinh luat tbc dd) ctia phan tng:
Vp. = KkCuCeo (4)



IDE CUONG CHUONG TRINH AT HOC

Dé tinh hing s tc d6 phan ung k , tir (4) ta c6:

K= v/ CHbCCO (5)
Tinh gia tri k trung binh tur 3 thi nghiém ¢ bang trén, hoac lay s6 liéu cta 1 trong 3 thi
nghiém & bang trén, chiang han ldy s6 liéu cua thi nghiém sé 1 dwa vao phuong trinh (5),
ta tinh duoc k:

K = 1,05 = 0,07 (umol. I' 5%
4 % 2,50 x 1,50
b) Pua gia tri ctia k vira tinh dugc, ndng do cac chat ma dé bai da cho vao phuong trinh (4) dé
tinh v,,,:

Vou = 0,07x1,30x3,20 =0,2912 (umol. I s
2. a) Vi diéu kién da cho trong binh c6 phan tng:

CaCO; = CaO + CO;(k) *)
Trong binh chi c¢6 khi CO,. Gia thiét d6 1a khi ly tuong, ta co:
PV 0,903 x 1,0

"= RT T 0082054 x 107315 01 (moD). Vay neo, =0,01 mol.

Nhan xét:
Theo dé bai, lugng CaCOj3 cho vao binh chan khéng la: 10
Ncacos =700 = =0,1 mol

Luong CaCOs3 da bi phan tich chi 1a 0,01 mol.

Su c6 méit cua 5,6 gam CaO va lugng CaCOj3 con lai khong anh huong téi két qua tinh vi
cac chat nay & trang thai ran chiém thé tich khong dang ké.

b) Gia thiét luong CaCOs cho vao binh chan khong bi phan tich hét ap suat khi CO, van 13 0,903
atm (vi phan tng (*) dat t6i cAn bang hod hoc ).

Do do:

Vmin =N RT/P=0,1x 0,082054 x 1073,15/0,903 = 9,75 (lit)

KY THI CHON HSG QUOC GIA NAM 2005 (Bang A):

Nguoi ta thuc hién phan ing 2 NO; oy + Fo ) — 2 NO3F () trong mot binh kin ¢6
thé tich V (c6 thé thay ddi thé tich ctia binh bang mot pittdng). Ap suit ban dau ciia NO, bang
0,5 atm, con cua F, bing 1,5 atm. Trong céc diéu kién d6 tdc d6 dau v, = 3,2. 103 mol.L s
1. Néu thyc hién phan Gng trén ¢ cung nhiét do v6i cung nhitng lwong ban dau cua chét phan
g nhung thém mot khi tro vao binh d6 dé thé tich thanh 2V, con 4p suét tong quat van bang 2
atm, thi téc do dau bang 8.107* mol.L %57, Két qua nay c6 cho phép thiét 1ap phuong trinh dong
hoc (biéu thuc toc d) ciia phan (mg hay khong?

2. Nguoi ta lai thuc hién phan ng trén ¢ cung diéu kién nhiét d6 va cung nhimg luong NO,, F
va khi tro nhu & (1) nhung giam thé tich xudng bang 0,5V. Tinh gia tri cua toc do dau Vo.

3. Néu thay cho viéc thém khi tro, ngudi ta thém NO, vao d6 cho ap suat tong quat bang 4 atm
va thé tich bang V thi téc d6 dau v, = 1,6.102 mol.L".s". Két qua nay cho phép két luan nhu
thé nao vé phuong trinh dong hoc cua phan Gmg?
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4. Dy doan co ché cua phan tng.

BAI GIAL:
1. O thi nghiém 2, sau khi thém khi tro dé cho thé tich ting gip doi thi Ro, va R, déu giam
2 14n so véi thi nghiém 1, nghia 13 nong do cta ching ciing giam di 2 lan (Vi Pp = CA RT), con
tdc d6 dau ciia phan ung giam 4 1an. T day, chi c6 thé két luan bac cua phan tng 13 2.

Phuong trinh dong hoc ¢6 thé c6 cdc dang sau day:

v=k[NO] [F2] (8) , v =k [NOJ* (b) , v =k [F2]* (c)
2. O thi nghiém 3, P(NO,) va P(F,) déu ting gip doi so véi thi nghiém 1. Cung lap ludn nhu
trén, ta thay toc do dau cua phan tng ¢ thi nghiém 3 phai bang 4 1an tdc d6 dau cua phan ung &
thi nghiém 1.
=32x10°mol.L s x4=1,28 x 10°mol.L™"s™,

3. O thi nghiém 4, % khong doi, RIO =4 atm — 1,5 atm = 2,5 atm. Py, tang 5 1an so véi thi
nghiém 1, con tdc dé dau cta phan Ung ting 5 1an. Vay phuonng trinh dong hoc cua phan ung
a:

v=k[NO] [F]

4. Cian ¢t vao phuong trinh dong hoc ctia phan tng, co ché phan tmg c6 thé 1a:
NO, + F, — NO,F + F (cham)
F + NO, — NO,F (nhanh).

OLYMPIC HéA HOC QUOC TE:
KY THI OLYMPIC HéA HOC QUOC TE LAN THU 29:

Gido su Molina ¢ vién cong ngh¢ Massachusetts da doat giai Nobel hoa hoc nam 1995 vi cong
trinh nghién ctru hoa hoc khi quyén. Mot phan Ung ma 6ng nghién ctru chi tiét 1a phan ng xay ra trong
mua axit di tao ra HySO, trong khi quyén. Ong dé nghi hai phan ung ti luong co thé cé:

Phuong an A: H,O + SO3; — H,SO,

PhLl‘O‘l’lg an B: 2H,0 + SO3; — H,SO, + H,O

Phuong 4n A dugc hiéu nhu 14 co ché tryc tiép mot giai doan, trong khi d6 phuwong an B dugc
hiéu nhu tién hanh theo qua trinh hai giai doan dudi dy:

k
SO, + H,0 kl 504.2H,0 nhanh
-1
S035.2H,0 — 2 > H,S0, + H,0 cham

(SO3.2H,0 13 mot phirc bén nho lién két hydro va ko << ky hay k.1)

1) Du doan bac phan ung cho cac phuong an A va Phuong an B.

2) Ap dung nguyén 1y trang thai dimng, hiy dua ra mot dinh luat vé tbc ¢ phan tng va tir d6 tinh
béac phan tmg ctia co ché hai giai doan cho phuong 4n B.

3) Cac phuong phép hoa hoc lugng tir gan day chi ra rang ning lugng hoat hoa ciia phan tmg cho ca
hai phuong 4n 1a: Ea = +83,6kJ.mol™ va Eg = -20kJ.mol™. Hay cho biét biéu thirc Arrhenius
cho mdi phuong &n va dy doédn sy phu thudc nhiét d¢ cua héng s6 tbe do ctia moi phuong an.
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4) Hudng dé nghi nao chiém wu thé trong thuong tang khi quyén (T =175K), khi dwa trén ning
luong hoat hoéa cho & cau 3 va kién thie dé co vé phuong trinh Arrhenius?

BAI GIAIL:

1) Phuong én A: % =k[H,0]s0, ]
Tdng cac s6 mil lily thira cho két quia 13 qua trinh béac hai:
., d[H,s0,] 2
Phuong n B: ———- = k[H,0]*[sO,]

Téng cac sb mil ity thira cho két qua la qda trinh bac ba.
2) Su phong dinh trang thai dung dan dén:
Luat toc do phan tng ¢ day twong tu nhu trong phan tmg xic tac enzym tién hanh qua giai doan
lién két thuan nghich rat nhanh, tiép theo sau 1a mot qua trinh phan Gng cham.

W k,[sO, [H,0]* -k, [$0,.2H,0]-k,[$0,.2H,0]=0
Nhu véy: k,[$0,.2H,0]+k,[$0,.2H,0]=k, [0, [H,0]
2
Vado d6: [SO,.2H,0]= “ [sk()3 ][szo]
—l+ 2
Cling co: W = k,[SO,.2H,0] va thay thé tir cac két quia trén ta duoc:
dt BT k_, +k,

Tuy nhién vi k; << k.3 nén phuong trinh trén s€ dugc don gian hoa:

2
A8:50.)_ 50, 2m,0) Kk BOIHOT - irsogtmor
dt Katks
Cling la bac 3.

3) Biét bidu thirc Arrhnius 1a k = Ae®RT
+ Véi phuong an A: k= Ae E(VRT = p\g8ORT tdng theo nhi¢t do
+ V61 phuong an B, chi c6 giai doan chdm 1a quan trong dé quyét dinh sy phu thudc cua toc do
phan ting theo nhi¢t do. Giai doan tao ghu’c rit bén s& gitip giai thich ning lwong hoat hoa am.
voi phuong an B: k = Ae EERT = pg20RT giam theo nhiét do

4) Gia thiét rang cac yéu t6 cta liy thira 1a c6 thé so sanh dugc trong bién do thong thuong, phan
(g s& nhanh hon ¢ nhiét d6 thap tai thuong ting khi quyén va sy phu thudc nhiét d6 giam néu
trén va nhu vay Phuong an B phai hién thyc. Pé giai thich phuong an B tham gia dang ké vao
hang s6 toc do phan tmg 14 vo 1i va co thé gitp can nhac dé lya chon cac kha ning, Dé giai thich
phuong an A c6 bao ham xac suat va cham c6 vé hop Iy nhung khong dugc coi nhur mot yéu to
quyét dinh - that ra tinh hudng nay 13 do ning lwong kich hoat 4m ctia phan tmg,

KY THI OLYMPIC HéA HOC QUOC TE LAN THU 37:

Ozon (O3) 1a mot dang thu hinh ctia oxy. N6 1a mot thanh phan tu nhién cua ting binh luu 1 ting
c6 tac dung nhu mot cai khién chan trai dat khoi tac dung pha hay cua tia tr ngoai. Khi hap thu birc xa
trong viing nay thi ozon bi chuyén hoa thanh oxy.

Phuong trinh phan tmg phan hiy ozon: 203 — 30..
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1.

2.

Mot trong s cac co ché dé nghi co6 thé dugc bi€u dién nhu sau:

k
03 =— 0+0, 1)
1
ka
03 +0 ———> 202 (2)

Vi kg, kg va ks 1a cac héng s6 toe do.

Duya vao co ché trén viét phuong trinh toc do hinh thanh (hay téc d6 tiéu thu) Os, O, va O & thoi diém
t & dang vi phan, gia sir budc 2 cua co ché 1a khong thuan nghich.

Ta c6 thé nhan dugc phuong trinh dong hoc ¢6 dang don gian hon bang cach 1ap céc tinh chat thich
hop. Gia st rang nong d6 cua O tién dén can bang rat nhanh nén ndng do cuand co thé gan cho gia
trj 1a hang s0 can bang cta phan tng (1). Budce thir hai la bude xac dinh toc do phan tng. Dudi cac
diéu kién gan ding cua can bang da thiét 1ap trén hay viét phuong trinh tdc d tiéu thy O (dang vi
phén) phu thudc vao noéng do 0, va O.

Mot phuong phap gan diing thong dung hon la gia sur tdc d6 phan mg hinh thanh oxy nguyén tur la
mot hang s6 (trang thai dimg). O diéu kién nay thi d[O]/dt = 0. Hay chirng minh phuong trinh toc do

_dos] 2Kk, [0, ]
dt k[0, ]+k;[0;]

Mot cach khac 1am phan hiy ozon ¢ trén tang cao cua khi quyén dugc xuc tac boi Freon. Khi

phan ung la:

dua CCIyF, (Freon — 12) 1én tang cao ctia khi quyén thi tia tir ngoai s& quang phan CCI,F, thanh nguyén
tu CI theo phan tng:

CCl,F, —™ 5 CF,Cl +ClI (3)

4. Nguyén tr clo co thé déng vai tro nhu 1a mot chat xtc tac trong phan tmg phéan huy ozon. Giai doan

5.

cham du tién cta phan ng phén huy ozon dudi tic dung cua xtic tac clo la: Clgy + Oy — ClOgq +
Oy- Gia sir co ché gom hai budc, hiy viét budc thi hai clia co ché.

Nang luong hoat hoa cua phan tmg phan huy ozon dudi tac dung cua xtc tac clo la 2,1kJ/mol trong
khi khong co Xuc tac thi nang lu(mg hoat hoa 1a 14kJ/mol. Tinh ti s6 Kxac tac/Kkhong xdc tac O 25°C. Gia
sir thira s6 tan s6 A 1a nhu nhau d6i véi mdi phan tng.

BAI GIAI:
_ dﬁs] =k,[0,]-k,[0]o, ]+k, [0, ]0]
_d[: -y [0,]+k o]0, ]- 2K, [0, ]O]
_% = —k,[0,]+k, [0]0, ]+k, [0, ]0]

. Hang so can bang K dugc xac dinh boi:
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- dEj?] -~k [o.Jol- 42
_do]_,
3. dt

—k, [03 ]"' k., [O][Oz ]+ K, [Oa ][O] =0

Tur d6 ta co6 duoc:

d[o 2k.k, [0, ]
0y o Jol 240
dt k[0, J+k, [0, ]
4, C|O(k) + Og(k) - C|(k) + 202(k)
. Dya vao phuong trinh: k= Aexp(-E4/RT)
Ta rit ra duge k/Kinongxicre = exp[(14,0-2,1).1000/(8,314.298)] = 122

BAI TAP CHUAN BI CHO KY THI OLYMPIC HéA HOC QUOC TE LAN THU 30:

Mot ong thay tinh han kin, co gan hai soi tungsten (vonfram) cach nhau Smm, chira day khong
khi sach va khé tai nhiét d va ap suat chuan. Phong dién giita hai soi nay. Vai phut sau khi trong éng
nghiém nhuém mau nau dic trung.

a) Tiéu phan nao gy nén sy bién d6i mau quan sat dugc néu trén?. Udc lugng gidi han nong d¢ 16n
nhét trong 6ng thiy tinh.

b) Mau nau tuong tu cling thay xuat hién khi oxy va nito (II) oxit gip nhau trong bau thuy tinh chan
khong. Viét phuong trinh phan ng xay ra trong bau thuy tinh.

9]

¢)  Tir cac thi nghiém & 25°C c6 céc sb do sau:

[NO] (mol. 1_'1) [0,] (moI.IZ'l) Téc do dau (mo&.L'l.S'l)
1,16.10° 1,21.10 1,15.10
1,15.10™ 2,41.10" 2,28.10°
1,18.10™ 6,26.10° 6,24.10”
2,31.10" 2,42.10" 9,19.10°
5,75.10° 2,44.10° 5,78.10°

Q) Xac dinh bac phan tng theo O,, theo NO va bac phan tng chung.
(i) Xécdinh hang s6 phan tng tai 298°K.
BAI GIAT:
a) Mau la do nito dioxit NO,. Vi khdng khi c6 78% N va 21% O,. oxy la tac nhan bi gidi han
(thiéu): Néu O, chuyén hét thanh NO, (hau nhu khong thé) ndng d6 cua nito dioxit s& bang:
[NO,] = 0,21/22,414 = 9,4.10° mol.L™.
b) 2NO + O, — 2NO»,
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C) (i). Bac cia NO va O, duoc tinh nhd cac trj s6 thi nghiém trong d6 ndng d6 ciia mot trong cac
chit dugc giir khong d6i (nhu [NO] dwoc coi nhu khdng doi trong cac thi nghiém #1, 2 & 3.
trong khi [O,] lai khong dbi trong cac thi nghiém #2, 4, 5)
Béc ddi véi NO:

Théy téc do thay ddi theo [NOJ?
— Vay phan ung 1a bac 2 theo NO

Thi nghiém Ti 1& [NO] Ti 1é toc do dau
#4 : #2 2,01 4,03
#4 : #5 4,02 15,9
#2  #5 2,00 3,95

Bac dbi voi Oy:

Thi nghiém Ti 16 [NO] Ti 16 toc d6 dau
#2 : #1 1,99 1,98
#2 : #3 3,85 3,65
#1: #3 1,93 1,84

Téc d6 bién dbi hién nhién 1a theo [O,]: phan tmg 13 bac 1 theo O, vi thé bac chung 1a 3
(ii). Biéu thirc tinh téc d6 phan tng:

v = k[NOJ*[O2] nén k = v/[NOJ*[O2]

Tir cac thi nghiém khac nhau ta tinh dwoc kp=7,13.10°L’mol %™

BAI TAP CHUAN BI CHO KY THI OLYMPIC HéA HOC QUOC TE LLAN THU 31:

Phan tng sau dugc khao sat & 25°C trong dung dich benzen c¢6 chira piridin 0,1M:
CH30OH + (C5H5)3CC1 — CH3OC(C5H5)3 + HCI

A B C
Quan sat tap hop duoc cac s6 liéu sau:
Nong d6 dau At Nong do
cudi
[Alo [Blo [Clo Phat M

(1) 0,100 0,0500 0,0000 25,0 0,00330
(2) 0,100 0,100 0,0000 15,0 0,00390
(3) 0,200 0,100 0,0000 7,50 0,00770

(i) Luét nao cta toc do phan tmg pht hop véi cac s6 lidu trén:

(i) Hay biéu dién gia tri trung binh cua hing s tdc 46 theo gidy va don vi nong d6 mol.

BAI GIAL:

Q) Téc do trung binh ban dau (M'phat™)
0,00330/25,0 = 0,000132
0,00390/15,0 = 0,000260
0,00770/7,50 = 0,000103
Khi (B) tang gap doi, toc do phan tng tang gip d6i, nén phan tng 1a bac mot theo B. Khi
[A] gap (101 tdc d6 phan trng gap bdn nén phan tng 1a bac hai theo A.
v = K[A’[B]
(i) Lanl: k=0,264
Lan 2: k = 0,260
Lan 3: k=0,258
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BAIT

ki = 0,26L°mol?ph™ = 4,34.10° L’mols™
AP CHUAN BI CHO KY THI OLYMPIC HéA HOC QUOC TE LAN THU 31:

(i)
(iii)
(iv)

(v)
(vi)

Phén tng giita ion hipoclorit va iodua trong dung dich bazo dién ra nhu sau:
I"+OClI" — OrI +CI

Vi phuong trinh toc d§ phan Gng thuc nghiém dugc cho dudi day:

[ Joct]

=k
OH"~
Ba kiéu co ché phan tmg c6 thé c6 duoc néu dudi day:
Coché I:
|~ +0CI- —%—>0l +CI~ cham
Co ché II:
OCl~ +H,0—3HOCI+OH  nhanh
HOCI + I L)HOI +ClI- cham
HOI + OH T Hzo + Ol
3 nhanh
Co ché III:
oClI + HZO{—I—‘ HOCI + OH-
-1 nhanh
HOCI + 1~ —%— HOI +CI~ cham
HOI + OH" & H,O + Ol
ks nhanh
Co ché nao néu tren 1a thich hop nhét véi tinh chét dong hoc quan sat duoc bang cach ap
dung cach tinh gan dlng trang tha1 ben‘7
Hay tinh hang sb tdc do, thira sb tan sb va nang lugng hoat hoa cua phan ing chung, phu hop
v6i co ché & cau (1).
Phan tng trong dung dich dém co bac la bao nhiéu?
Hay ching to rang ion h1dr0n1 xUc tac cho phéan ng trén.
Hay chung té rang hang s6 toc do xuc tac trong cau (iv) tuy thudc pH.
BAI GIALI:
(i) Co ché phan tmg I: v = k;[OCI[I]
Co ché phan tmg II:
v = ko[HOCI][I'] (cham) (1).
Phong dinh trang thai bén: v = 0 =k, [OCI] — k[HOCI][I]
[HOCI] = k1[OCI')/ko[ 1] 2
(2)va (1): v = d[HoCI] _ kk,Joct—[i-| _Joci 13
dt k|1~ |
Co ché phan tng III:

Ap dung nguyén 1y phong dinh trang thai bén ta thu duoc biéu thirc:
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k.k,Joct |1 -]

"ion Tl ] @
néu ko << kg
L _kik, loct-|i -] -

kloH ]
Néu ko >> kg thi v = k; [OCI] (6) , ,
Vi vay co ché phan ung III 1a thich hgp nhat véi tinh chat dong hoc quan sat dugc khi
Ky << K. )
(i)  Véicoche III:
o ke
k—l
Ea=Ea+Ex—Ea1
s A
A—l
(iii)  Trong dung dich dém, [OH] khong ddi va v = k[OCI][I'], nén phan tng co bac 2.
(iv)  Kw=[H3O0"][OHT; [OH] = KW/[H307]
_ Ko i-] «
V= —

[OCI][1"][H,0"]

loH-| K,
v) v= Ki[ocrIrIHso*]
v=kxtv[vocr1|-]

Ky =KL[H30+]

w

k
lgk,, :IgK—— pH

w

BAI TAP CHUAN Bl CHO KY THI OLYMPIC HéA HOC QUOC TE LAN THU 33:

Dinh lujt v& téc do phan tmg ctia mot phan tmg hoa hoc ¢6 thé xuat hién tir mot vai co ché khac
nhau. Doi voi phan ung:

H20+ I, — 2’HI

Bi€u thure toc do phan rng nhan duogc 1a:

d[H,]

_d—tzz k[Hz][Iz]

Trong mdt thoi gian dai nhiéu nguoi cho ring phan tng nay xay ra theo phuong trinh trén nhung
thyc ra d6 1a phan ing c6 ban ludng phan tir. N6 bay gio dugc xem nhu xay ra theo nhiéu co ché canh
tranh. Dudi anh huong cua nhiét do xac dinh thi nguoi ta gia thiét hai co ché sau:

1) I, =2l Hang s6 can bang K

| +1+H, ——2HI
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2 I, = (I2)g Hing s can bang K.
(I2)g + Hy —2— 2HI ‘ ,
Vi (I2)q 1a trang thai phan li cia I,. Bude dau tién cua ca hai co ché xay ra nhanh con budc thir

hai xdy ra cham.

a)
b)

i)
1))

c)
d)

Chitrng minh ca hai co ché trén déu dan dén biéu thirc tdc d6 phan tmg da biét.
Gia tri cua hang so0 toc d6 k cua phan rng ¢ cac nhié¢t d§ khac nhau cho ¢ bang:

T(K) K(L.mol™.s™
373,15 8,74.10"
473,15 9,53.10%

Tinh nang lugng hoat hoa E, N ’ )
Ning luong phén li cia I 12 151 kJ.mol™. Giai thich tai sao budc thir hai cia mdi co ché quyét

dinh téc do phan tng.

Bién thién ndi ning cua phan img AU = -8,2kJ.mol™. X&c dinh ning luong hoat héa ciia phan
ung nghich.

Nang luong hoat hoa ctia phan tmg c6 thé am. Mot vi du 1a su két hop cia I« trong khi quyén
agon.

[+1+Ar— I +Ar E, = -6kJ.mol™

Mot trong s6 cac co ché duoc dé nghi la:
I+ Ar+ Ar — [Ar + Ar Hing s6 can bang K~
IAr+1— L+ Ar
V6i IAr 1a mot tiéu phan rat kém bén
Cho biét rang giai doan hai quyét dinh toc do phan (mg. Hay viét biéu thirc tdc do ctia
phan ung trén.

BAI GIAL

a) Dbi véi co ché 1:
1d[HI] )
— Aok 1]P[H
S =TI,

Budc (1) 1a budc nhanh ¢ hing sd can bang duoc tinh tir biéu thirc:
2
kUL

[1.]
%: 2k K[1,TH,]=k[1,TH,]
Déi véi co ché (2):

1d[HI]

ZT—kz[lz]d[Hz]

[1.],
[1.]

%:2k2K‘[|2][H2]=k[lz][Hz]

Ca hai co ché déu phu hop vé6i phuong trinh toc d6 phan tng & dau bai.
b) i) k=AeFRT

N

K' =
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k
=E, 1 LR
Tl TZ kl

Thay s6 véo ta tinh dwoc E, = 170kJ.mol™
i) Nang luong hoat hda 16n hon so véi nang lugng phan ly cua Io. Chinh vi vay budc 2
la bude quyét dinh tc do phan tng.
¢) Ning lugng hoat hoa cta phan tmg nghich dugc tinh theo biéu thirc:
E. =Ea- AU = 178,2kJ.mol™

dgt] A1 ]

0 K - [IAr JAr]

U5;
dJ_ g iplar)= kDBl

dt

BAI TAP CHUAN BI CHO KY THI OLYMPIC HéA HOC QUOC TE LLAN THU 34:

Nghién ctru vé dong hoc ctia mot phan tng dan dén nhitng thong tin quan trong vé chi tiét cia

mot phan tmg hda hoc. Sau day s€ xem xét sy hinh thanh NO va phan ting cta n6 véi oxy. Su hinh thanh
NO xay ra theo phan rng sau:

1)

2NOC|(|<) — 2NOyq + Clyg
Hang s6 toc do phan tng cho ¢ bang:

T(K) K(L.mol™*.s™)
300 2,6.10°
400 4,9.10™

Hang s6 khi R = 8,314 J.mol *.K™

Ap dung phuong trinh Arrhenius tinh nang lugng hoat hoa ciia phan tng.
Phan tng gitta NO va O, xay ra theo phuong trinh:

ZNO(k) + Oz¢9 — 2N02(k)

Péi véi phan ung nay ngudi ta d& nghi co ché nhu sau:

NO(k) + Og(k) NOg(k) nhanh
NO3(k) + NO(k) —>2N02(k) cham
i) Dua vao co ché trén hay viét biéu thirc toc do phan tng:

Thyc nghiém da chimg minh rang: v = k[NOJ*[O,]
i) Chon cau tra loi dang:

a) Co ché d4 cho Ia sai.
b) Co ché da cho la dlng
i C) Chua di co s¢ dé két luan
BAI GIAIL:
1) Phuong trinh Arrhenius c6 dang: 1gk = IgA — E4/2,3RT

Ta co:

lgk; = IgA — Eo/2,3RT (1)

Igk, = IgA — E4/2,3RT; (2)

Trur (1) cho (2) ta duogc:
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k
Igk, —lgk, UL = E,=-23R 11 Ilg—=~
23R\T, T, T, T,) Kk,

1 2
Thay s6 vao ta tinh dpqc E. = 98,225kJ.mol ™.
2) Giai doan cham quyét dinh toc d9, do la giai doan thir hai:

d[No, ]
NO, |[NO
0:1_k, o, Ino]
k [NO, |
K=—"1=+2-=|NO,|=K[NO|O
&~ iofp,] = [M0:1- Koo
Thay biéu thirc cua [NO3] vao biéu thuc tbe d6 phan tmg ta thu dugc: v = ko.K[NOJY[O]
3) Cau b dung.

BAI TAP CHUAN BI CHO KY THI OLYMPIC HéA HOC QUOC TE LAN THU 34,

Phan Ung xtc tac enzym dong vai tro quan trong trong héa hoc. Pdng hoc phan tich cac phan

ung do fié ¢6 thé hiéu rd hon vai tro ctia enzym. Phan tng xtic tic enzym ciia hai chit A va B v6i enzym
E ¢6 thé dugc miéu ta bdi cac phuong trinh tir (1) — (5)

1) E+A=EA Ka

) E+B=EB Ks

(3) EB +A = EAB Ka

(4) EA+B = EAB Ks

(5) EAB — san pham v = K[EAB]

Khi hang s6 toc d6 phan tmg nho thi can bang (1) —(4) chuyen dich dwa vao phan tmg (5). Piéu
nay dan dén biéu thirc (6) V01 Vmax la van toc toi da ctia phan tmg, didu nay xay ra khi enzym bi phan
chia bai chat phan tng (tat ca cac enzym déu lién két voi A va B)

\Y

V — max (6)

1)

2)
3)

4)

5)

K, K; :
1+ (A] + 8] +K K4 [A]B]
Viét biéu thirc cac hang sb can bang
Xét phan Gng thily phan mantozo dudi tac dung ctia enzym a-glucozidaza. Phan tng
nay cho hi¢u suét toan luong.
Mantozo + H,O — 2glucozo @)
Mantozo thuong c6 ndng do dao dong tir 10 dén 10™M. Nude 1a dung méi ([H.0] =
55,6M). Biéu thirc (6) c6 thé duoc don gian hon do [B] khong d6i
Hay dua ra phuong trinh don gian hon
a) Pon gian hoa phuong trinh Michaelis — Menten khi ta gia su
[A]— 0
b) Bac cua phan ung khi ta gid st [A] — 0 la bao nhiéu?
a) Bon gian héa phuong trinh Michaelis — Menten khi ta gia st
[A] - o0
b) Bac ctia phan g khi ta gia sir [A] — o la bao nhiéu?
Hing s6 Ka la dai lugng do ai Iyc ciia enzym ddi voi chat phan tmg. Néu Ka thap thi i luc
ctia enzym dbi voi chat phan tmg cao hay thap? . Tai thoi diém [A] =K thi van tdc phan Gmg
s€ 1a bao nhiéu?
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6) Phan tmg enzym phan c6 thé dugc ngin chin mot cach manh mé khi ta thém vao dé mot chit

{rc ché I phan tng v6i enzym theo phuong trinh: E + | = El (8) K|

D6i v6i phan ng xay ra sy canh tranh giita chat phan ting va chét trc ché thi chit rc ché
s& canh tranh véi chat phan Gmg vé trung tdm lién két cua enzym, chinh vi vay phan tmg s& chdm
lai nhung toc do tbi da cua su roi di khong hé bi anh huong (leaving vima unaffected). Trong
phuong trinh Michaelis — Menten thi Ka dugc nhan 1én bsi hé s6 (1 + [1/K)) (hé s nay béng 1
khi [I] = 0 va rét 16n khi [I] — oo) Dbi véi cac phan tmg khong xay ra sy canh tranh thi chat uc
ché I s& khong canh tranh v6i chat phan tng A, Ka luc nay s& khong d61, Vinax s& giam xudng.
Trong phuong trinh Michaelis-Menten Vmax s€ bi chia bai hé so (1 + [1)/K;). Khi ta nghién ctru
phan tng thuly phan mantozo bang enzym a — glucozidaza ta thay mantozo bang ~ p-
nitrophenyl-a-D-glucozit (PNPG). Chét p-nitrophenol sinh ra duoc xac dinh bang phuong phép
tric quang. Tt thi nghiém nguoi ta rat ra duge: PNPG dugc sir dung trong sy ¢c6 mét ctia
mantozo dé xac dinh hoat tinh ctia enzym glucozidaza.

Phat biéu nao sau day ding:

a) Mantozo khong anh huong dén téc do hinh thanh p-nitrophenol.
b) Mantozo 1a chét e ché canh tranh
.0, Mantozo 1a chét trc ché khong canh tranh.
BAI GIALI:

1) Ka=[E][AVIEA]
Kg =[E][BJ/[EB]
K a =[EB][A]/[EAB]
K's = [EA][B]/[EAB]
2) V= Vm—ax
KA
+ —
[A]
3) Néu [A] — 0 thi Ka/[A] >> 1 VAV = Vyax [Al/Ka. Biéu thirc nay phu hop véi dinh
luat tdc do phan Gmg bac 1
4) Néu [A]— oo thi Ka/[A] << 1 VAV = Vinax. Diéu nay pht hop véi dinh luat toc do phan
ung bac 0
5) Ka thap thi ai lyc ciia enzym ddi véi chat phan tng cao
V = 1/2Vmax khi [A] = Ka
6) Céau b dung.

BAI TAP CHUAN BI CHO KY THI OLYMPIC QUOC TE LAN THW 34:

BP (bo photphua) la mot chat dé tao thanh mot 16p vo bén boc bén ngoat chat can bao vé. Chinh
vi tinh chét nay n6 1a chat chdng an mon rat co gia tri. N6 duoc didu ché bang cach cho bo tribromua
phan g véi photpho tribromua trong khi quyén hydro & nhiét do cao (>750°C)

1) Viét phan tng xay ra.

Téc d6 hinh thanh BP phu thudc vao ndng d6 cua cic chit phan tmg & 800°C cho & bang sau:

[BBrs] (mol.L™) [PBrs] (mol.L™) [H2] (mol.L™) v (mol.s™)
2,25.10° 9,00.10° 0,070 4,60.10°
4,50.10° 9,00.10°° 0,070 9,20.10°®
9,00.10° 9,00.10° 0,070 18,4.10°
2,25.10° 2.25.10° 0,070 1,15.10°
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[PE CUONG CHUONG TRIiNH PAI HQC]

2,25.10° 4,50.10° 0,070 2,30.10°
2,25.10° 9,00.10° 0,035 4,60.10°
2,25.10° 9,00.10° 0,070 19,6.10°° (880°C)

2) Xac dinh bac phan tng hinh thanh BP va viét biéu thuc toc d6 phan tmg.
3) Tinh hing s6 téc do ¢ 800°C va 880°C.

4) Tinh nang luong hoat héa cta phan tng.

BAI GIAT:

1) BBrs + PBr; +3H; — BP + 6HBr
2) Bac cta phan tmg la 2
Biéu thuc toc do phan tmg: v = k[BBr3][PBr3]
3) kaoo = 4,60.10%/2,25.108.9,00.10° = 2272125 . mol™

=9679L%s .mol*
IgA — E4/2,3RT

keso = 19,60.10°%/2,25.10°.9,00.10°° =
4) Phuong trinh Arrhenius c6 dang: Igk =

Ta co:

lgk; = IgA — E4/2,3RT; 1)
lgk, = IgA — Eo/2,3RT, 2
Trur (1) cho (2) ta duoc:

lgk, —lgk, :—i 1.1 =E,=-23R 11 Igﬁ
23R\T, T, T T, K,

Thay s6 véo ta tinh duoc E, = 186kJ.mol™.

BAI TAP CHUAN BI CHO KY THI HéA HOC QUOC TE LAN THU 35:

Su hap thu ctia mot duoc chat do chat hitu co gay ra thuong din dén nhiing qua trinh dong hoc
don gian mdc du co ché cta nhirng qua trinh nay hét stic phirc tap. Sau ddy ta s& xét qua trinh hap thy
duoc chat ¢ trong da _day sau khi uong thudc.

Goi [A]s 1a ndng do ciia duge chit trong da day va gia thlet rang toc d cua qua trinh hoa tan nd
vao trong mau phu thudc béac nhét vao [A]s. Ciing gia thiét ring toc do chuyén hoa hay loai n6 ra khoi
mau ti 1€ voi nong do ctiia nd trong mau [Alp.

a) Viét phuong trinh biéu thi d[A]u/dt.

b) Sau 1 gio 75% [A]s dugc loai ra khoi da day. Tinh lugng [A]s con & lai trong da day (%) sau

2 gio yéng thudc.
BAI GIATL:
a) As > Ap — san pham. (1)

d[d’:]s ~k,[A], @

Giai phuong trinh vi phan (2) ta thu duoc biéu thirc [A]s=[Aloexp(-Kit) véi [A]o 1a ndng d6 cua
dugc pham & thoi diém t = 0.
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2
b) % =0,75=> % =0,25 =% . Nhu vay % lugng ban dau s& con lai sau 1 gio. (1/4)% =

1/16 = 0,625 s€ con lai sau 2 gid twong ung voi 4 thoi gian ban huy. Vay 6,25% [A]s s€ con lai sau 2

gio.

BAI TAP CHUAN BI CHO KY THI OLYMPIC HOA HOC OUOC TE LAN THU 35.

16n
1)

Phan tng giita brom va metan dugc biéu thi boi phwong trinh sau:
Br, + CHy — CH3Br + HBr
Co che cua qua trinh nhu sau:

Br, +M —< 5 2Br + M(1)
Br+CH, —2>CH, +HBr(2)
Br, + CH, —2CHBr + HBr(3)
HBr +CH, —~>CH, +Br(4)

2Br + M —© Br, (5)
M dai dién cho phan tir bat ky co trong hdn hop phan tng (trir CH, va Br), ks va k4 ¢6 cling do

O co ché trén c6 xuat hién mot s6 phan tir khong bén vitng nhu cac goc tur do CH3 va Br. Cac phan
tur nay phan ng ngay khi vira méi sinh ra nén néng do cua ching rat nho so vdi cac phan tir khéc.
Do ¢6 doi sdng ngian nén néng do cuia chung dugce xem nhu mot hang s6 (tic 1a d[CHs]/dt =0 va
d[Br]/dt = 0). Pay duoc goi 1a “trang thai ding” ctia cac gbc CH3 va Br. Tim biéu thic thé hién toc
d6 tao thanh CH3Br phu thudc vao cc chat bén viing co6 mit trong phan tng va cac hang sb bén ki,

ka2, ks, Ka, Ks.

2)  Biéu thirc toc d phan img vira méi tim dugc ¢6 thé don gian ho khi chiing ta xem xét tién trinh
phan tmg. Ba bi€u thirc duoi ddy cho biét van toc phan ting lic bat dau phan tng, lic 6 trang thai
dung cua CH3 va Br va ¢ diém gan ket thiic phan ung. Hay cho biét cac bicu thirc (1), (1), (II1) tng
Vo1 trang thai nao?

_ kf/Z 'k2 [BrZ ]1/2'[CH 4] (l )

kX2 ok, [HBr]+1

ks [Br, ]
. k1/2 k .
v == gz {Br J[cH, Jan)
5

" kflz 'k2 'k3 [BrZ ]3/2 [CH 4] (”I )

ks'? K, [HBr ]

3) Hay xac dinh ti 18 k4[HBr]/ks[Br2] & mdi giai doan phan ung.

BAI GIAI: i i )

1) Biéu thirc thé hién toc d6 hinh thanh CH3Br dugc cho bdi phuong trinh sau:

V:+W:k3[CH3][Br2] (1)

Ap dung nguyén 1y phong dinh trang thai bén cho CHs va Br ta dugc:
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HO trg 6n tip

d[CH,

[I—

=k, [Br][CH 4 ]_ [CH 3 ](ks [Brz ]"‘ Ky [HBI’]) =0(2)

Tu phuong
@ =2k, [Br, [M]-k,[Br]cH,]+[CH, |k, [Br, ]+ k,[HBr])- 2k, [Br[" [M]=0(3)

trinh (2) ta rat ra duoc:
k,|Br|CH
lon,], - el
kq[Br, ]+ k,[HBr]
Tu phuong trinh (3) va (4) ta rat ra duoc:
k
[Br]. = - [Br.]"  ®
5
Két hop cac phuong trinh (1); (4); (5) vao cac chat bén vitng c6 mit trong phan tng va cac hang
s0 bén ky, Ky, K3, Kg, ks ta thu dugc phuong trinh (6):
_ klllz'kz [Brz ]1/2[CH4] (6)
kX2 " K, [HBr]
ks [Brz]
2) Luc bat dau phan tmg: (1I)
Luc ¢ trang thai bén: ()
Luc gan ket thuc phan tng:  (IID)
3) Luc bat dau phan tGng: [Bry] >> [HBr] va do ks ~ k4 cho nén ks[Br,] >> ks[HBr].
Chinh vi vay ti 1€: k4[HBr]/ks[Bro] >>1
Luc két thic phan ing:[Br,] << [HBr] va do k3 ~ k4 cho nén
~ Chinh vi vay ti I¢: k4[HBr]/ks[Brp] <<1. o
BAI TAP CHUAN BI CHO KY THI OLYMPIC HOA HOC QU()C TE LAN THU 36: )
Ion peroxodisunfat 14 tdic nhan oxy héa manh nhat dugc biét mac du phan tng cuia n6 xay ra rat
cham.

+1

ks[Br2] << ka[HBH].

lon peroxodisunfat c6 thé oxy hoa tit ca cac ion halogenua (trir ion florua) dé tao thanh halogen
phén tu.
Tdc do dau (ro) cia phan Ung tao thanh iot phu thudc vao ndng do dau ciia phan ung sau & 25°C:
S,08% + 21" > 2S04 + 1, (1)
Ta c6 bang sau:

Co(S208”) [mol.L"] Co(l) [mol.L 1] ro [10%.mol.L ™" s
0,0001 0,010 1,1
0,0002 0,010 2,2
0,0002 0,005 1,1
2) \{iét cong thirc ciia ion peroxodisunfat va xac dinh trang thai oxy héa cia tit ca cac nguyén
to.

3)  Viét biéu thirc tdc do phan tng (1)
4)  XA&c dinh bac chung va béc riéng phéan ciia timg ion trong phan tmg (1)
5)  Chimg minh rang hang s toc do phan tmg 1a

k=0,011L.mol™".s™.
Ning luong hoat hoa cua phan tng da cho Ea = 42kJ.mol™.
6)  Xac dinh nhiét do (°C) ma ¢ d6 hang sb téc do phan Gmg ting 10 lan.
ot phan tng ngay lap tuc vdi ion thiosunfat sinh ra ion iodua.
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7)  Viét phuong trinh phan tng.
8)  Viét lai biéu thuc tdc d6 phan tmg cho phan tng (1) trong diéu kién c6 du ion thiosunfat so
v6i ion peroxodisunfat va iodua trong dung dich.
BAI GIAI:
1)

S
>V/yw

9 //\2

2
2) r = k.C(S,05%).C(I"
3) Bac chung: 2
Béc riéng phén cua 82082': 1
Bic riéng phan cia I 1
r 11.10°mol.L"s™

4) k = ——= —————————=0,011L.mol * s
C(S,0¢7)C(17) 01.10°.1.10?mol®.L

5)TUr phuong trinh Arrenius chung ta ¢ thé viét:

Ea & E, [i,i]

k,=Ae ik, =Ae T2 = L =R\ "
2
Do ky/k; = 1/10 nén diéu nay dan téi:
i=3(i_i}@i=imi+i:,n = 345K ~72°C
10 RI(T, T, T, E, 10 T,
6) 25,057 + I, — 21 + S,06%
7)Can phai luu y ring ndng d¢ ciia ion iodua trong truong hop nay luon khong ddi boi vi iot sinh
ra phan (g ngay lap tirc voi ion thiosunfat dé tao thanh iot. Chinh bi vay phan tmg nay sé la
phan mg gia bac 1 va co phuong trinh toc do phan tng s& la:
r =k .C(S;0¢%)
k & trong trudng hop nay hoan toan khéac k & cac cau hoi tir 2-5 do nd bao ham ca su gia
bdo hoa ndng d6 cua ion iodua

BAI TAP CHUAN BI CHO KY THI OLYMPIC HOA HOC QUOC TE LAN THU 37.

Phan g béc hai sau dong vai trd quan trong trong 6 nhiém khong khi:

2NO; — 2NO + O,

1) Xac dinh mdi lién hé gitra ap suét chung trong binh phan tng chi chira NO, tinh khiét & thoi

diém ban dau va ap suit NO, & thoi diém t:
2) Mot binh kin chita 2L NO, & 4p suat 600mmHg va t = 600°C. Phan tng chi tién hanh dugc
50% sau 3 phut. Tinh hing sb toc d6 phan tng:

BAI GIAI:

1) Do phan ing la bac 2 nén ta co:
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dPyo,

dt

1=1+kt

(o]
Py 0, Py 0,

= _kPNZoz

V6i Py, tuong Gmg véi ap suat NO, ban dau.
2) Tai thoi diém t = ty thi:

1.,
PNOZ =5

o ' NO;
Do phan trng 1a bac hai nén tir d6 ta co:

k=— L 0,422L.atm™* ph™*

NO, t,
BAI TAP CHUAN BI CHO KY THI OLYMPIC HOA HOC QUOC TE LAN THU 37:

Khai niém dong hoc mau thudn véi tién trinh nhiét dong hoc cta phan ng dé duoc thuong
xuyén st dung trong tong hop hitu co dé sinh ra cac san pham tryc tiép. Vi du: cac phan g sunfo hoa,
Diels — Alder, dong phan hoa va phan g cong. O day sur chuyén hoa lién phan tir giita hai san pham
khac nhau c6 thé dat dugc trong phan tmg canh tranh bang cach khdng ché tién trinh phan tmg. N6
thuong duoc dai dién bang so dd d4 cho dudi day khi ta gia sir chat A chuyén hoa thanh hai chat B va C
theo phan ung canh tranh.

1k1 kZ\
?

B A C

N pa
N

Ky K,

Gian d6 ndng lwong cua phan tng d woc cho & dwéi:

#

AE

C

1) Chok,=1;k1=0,1k;=0,1; k,=0,0005ph™. Xéc dinh ti 1¢ san phim B/C sau 4 phut dau
tién ké tir lac bat dau phan tng.
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2) Sir dung cung mot hang sb tbe do phan tng, x4c dinh ti 16 san phdm B/C khi phan Gng tién
hanh duoc hon 4 ngay.

3) B duoc goi 1a san pham khéng ché dong hoc trong khi d6 C 13 san pham khdng ché nhiét
dong hoc. Vay khi nhiét d ctia h¢ tang 1én thi s€ uu tién tao ra san phém nao?

BAI GIAI:
1) Khi phan tng tién hanh duoc 4 phut ta co:
d[B]
—— =Kk |A}nn. (2
d[C]
——— =K, |Al.... (2

Chia (1) cho (2) ta duoc:

dB]_k _B_k _1 .,

dlc]"k, "¢k, ol
2) Khi phan tng két thuc thi hé tién dén can bang nhiét dong;
B k .C Kk,
K_k_ Ak,
B k/k, 1
C k,/k, 2

3) Phan tmg uu tién xay ra theo hudng khéng ché nhiét dong hoc (tao thanh C) khi tang nhiét
do. He sé tién dén can bang nhanh hon.
. OLYMPIC HOA HOC CAC QUOC GIA TREN THE GIOI:

OLYMPIC HOA HOC AO NAM 1999: )
Bromometan c6 thé phan tng duoc v6i OH theo co ché Sy.

a) Viét phuong trinh cua phan tng the nay.
Téc d6 ban dau cua phan g va cac ndng do ban dau cuia CH3Br va KOH cho ¢ bang dudi day,

tat ca céc thi nghiém déu tién hanh & 25°C.

C(CH3Br) C(KOH) Vo(mol.L".s™)
Thi nghiém 1 0,10mol.L™* 0,10mol.L™* 2,80.10°
Thi nghiém 2 0,10mol.L™" 0,17mol.L™" 4,76.10°
Thi nghiém 3 0,033mol.L™" 0,20mol.L™* 1,85.10°

b)  Xéc dinh bac riéng phan ctia phan (g theo timg chat va bac riéng phan ciia phan tng.
¢)  Tinh hang s6 tbc do cua phan tng.
d)  Trong thi nghiém (1), cin thoi gian 14 bao nhiéu dé ndng d6 KOH 1a 0,05mol.L™.
e)  Tén chinh xé4c hon cta co ché co thé ap dung dugc cho phan Gng nay 1a gi?
BAI GIAI:
a) CHsBr+ OH — CH3;O0H + Br’
b) Péi véi KOH: 0,17/0,10 = 1,7
4,76/2,80 = 1,7 — Bac 1.
Déi voi CHsBr: 0,20/0,10 = 2 — vo = 5,60.10°mol.L ™5™,
1,85/5,60 = 0,33
0,033/0,10 =0,33 — Bac 1
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Bac téng cong cua phan tng 1 2
3 2,8.107°

2

=28.10"*Lmol*s™

c) v=Kk.C(CH3Br).C(OH) =k

d) Co 0,Q5m0I.L'1.s'1 OH" va 0,05mol.L™ CH3Br trong binh phan tng nghia 14 ca hai
dé}l bang Co/2dodot=1
Doi vai phan tmg bac hai voi Co(A) = Co(B) ta co:

L 1 _35714-99n
kC, 281001

0

e) Sn2
OLYMPIC HOA HOC AQO 2004 i ’ ) ,

‘ Vao nam 1824 nha hoa hoc Dure Friedrich Wohler da 1at do thuyét “luc song”. Thuyét nay cho
rang con nguoi khong thé tong hop dugce chat hiru co tir chat vo co ma khong c6 sy trg gitip cua than
nhung Wohler da lam dugc. Ong da diéu ché ure tir amonixianat bang cach nhiét phan:

NH4OCN — H,NCONH;
Hon 150 ndm sau phéan ung dé dugc nghién ctru can than hon bang cac phuong phap dong hoc.
Céc dir kién cho dudi day sé cho biét thoi gian phan tmg. Thi nghiém bat dau tir ltc hoa tan 30,0g
amonixianat trong 1,00 lit nudc.
thy | 0o | 20 | 50 | 65 | 150
mee(® | O | 940 | 159 | 17,9 | 23,2
1. Tinh ndng d6 cia amonixianat & ting thoi diém trén
2. Ching minh phan tng la bac 2 va tinh hang so toc do k.
3. Khoi lugng cua amonixianat con lai 1a bao nhi€u sau 30 phut. o
Enzym la nhiing protein ¢6 hoat tinh xuc tac rat cao. Bang dudi day cho biét toc do hinh thanh
oxy khi tién hanh thi nghiém chuyén hoa cac nong do khac nhau cia chat phan tng bdi enzym:
[s] (mol/L | 5.0-10? | 1.7-10? | 1.0-107 | 5.0-10” | 3.0-107
v (dm*/min) | 1.66-10°|1.24-10° | 9.52:10° | 6.25:10° | 4.26-10°
4. St dung phuong phép Lineweaver va Burke dé chimg minh qua trinh trén phu thudc tuyén
tinh vao phuong trinh Michaelis — Menten.
5. V& do thi 1/v phu thude vao 1/[S].
6. Tinh hang s6 Michaelis — Menten cua phan Gng:

BAI GIAL: ‘
1. Két qua tinh nong d0 amonixianat dugc cho ¢ bang dudi:
30 -
Co = 30/60 = 0.500 mol/L C, = m,
60
t (min) ‘ 0 ‘ 20 ‘ 50 ‘ 65 ‘ 150

[NH,OCN] (mol/L) | 0500 | 0343 | 0235 | 0202 | 0.113
2.Gia su phan tng 1a bac 2:
11

5 C, —C
Biéu thitc cho phan tmg bac 2:  k SN (U O 7 Y
t lc, ¢ ) tl cuc
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Gia tri trung binh cua k cho phan ng bac 2:

At (ph) | 020 | 050 | 065 | 0-150
k (L/mol-ph) | 0.0458 | 0.0451 | 0.0454 | 0.0457 |

k(tb) = 0.0455 [/mol-min

‘. .. , , o , 1 1
3. Khoi Iuwgng cia amonixianat sau 30 phit dugc tinh theo cong thirc: — = — +k - t
Ct CO

= ¢t =2+ 30-0.0455 = 3.365
Ve - [5] 1 Ky +[S]

[NH,OCN] = 0.0297 mol/L m(NH,OCN) =17.84g 4. v = = —
KM + [S] v Vmax’[S]

1 K, 1 1
— = —_—
v Vmax [S] Vmax
5.
Gian do:
.~
30 (1/v).10"
(Ph/L) e
Ve
e
20 -
e
P
-
_
10
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100 200 300

6. Tinh Kwm:
hé $8 g6¢ = Ky/Vimax = 190000/340  1/Vmax = 50000 = 2-10° L/min

190000
" 340
OLYMPIC HOA HQC AO 2001:
Dinito pentoxit phan hiy tao thanh nito oxit va oxy theo phuong trinh:
2N,05 — 4NO;, + O,
a) Viét 2 cong thirc cong hudng ciia dinito pentoxit va trong cong thirc phai bao gom ca dién tich
hinh thtc.
b) Viét biéu thirc téc d6 phan g ctia phan Ung phan huy dinito pentoxit
c) Phén g phan hily ctia dinito pentoxit dién ra theo co ché sau:

k
(1) N,Os -k—L‘ NO, + NO,
-1

k
2) NO, + NO; —2> NO, + O, + NO

.2-10° =  Ky=1.12-10%2 mol/L

(3) NO + NOs—2>3NO,
Str dung nguyén 1y phong dinh trang thai bén ddi vi NO va NOs hdy viét biéu thic toe do
thuc va bac cta phan ing phan huy dinito pentoxit.
d) Nang luong hoat dong hoa cua phan ing ¢ 300K 1a Ea = 103kJ
O nhiét d¢ nao thi hang s6 toc do phan g tang gap doi. Biét nong do ban dau ciia cac chat 13
nhu nhau, Ea va A khong doi trong sudt bai toan.

BAI GIAL:
a) ~ oy ~ ~ - /\-
\O%N':'/Q\r\l'léo/ \O\\NT/Q\IT\;'/O/
“lol 1ol "ol 1Ol

b) v=k[N,O.]

c) v= d[thO ] = k,[N,0.]-k_,[NO, [NO, ]+ k,[NO]N,O,] 1)
d[l\(ljct)s] = kl[Nzos]_ kfl[Noz][No3]_kz[Noz][Nos] =0 (2)
dNOJ_ o, o, ]- ki NoIN,0,]=0 @
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} : — kl[Nzos]
tu (2) [ 3]_ (k_l +k2)[NOZ]
tir (3): [No]:kz[Noz][Nos]_ KNOL K IN,OS T koky

kB[NZOS] - k3[N205](k—1 + k2)[N02] - kS(k—l + k2)

Thay t4t ca vao (1) dan dén:

~dN,04] B k,[N,05] Kk,
V= dt - kl[Nzos] kl[NOZ](k_l 4 kz)[NOZ] + k3 k3k—1 [Nzos]

v =k|[N,O, ] phan g bac 1 v6i N»Os

_Ea
d) Do A vac la hang so: vockoc € RT

KT _Ex

1 1
_SAl 2 2120693 boivi: k(T = 2K(T
kT,) R [ J 01 vi: k(T2) = 2k(T)

T

Thay sb vao va giai phuong trinh trén ta tinh duoc: T, = 305 K
OLYMPIC HOA HOC BUNGARI NAM 1999
14,224g iot va 0,112g hydro dugc chira trong binh kin thé tich 1,12L ¢ nhiét d6 phong ¢ nhiét do
400°C. Téc d6 ban dau cua phan ing 13 v,=9.10°.mol.L™ .ph™. Sau mot thoi gian (6 thoi diém t) ndng

do C(HI) 1a 0,04mol.L™* va khi phan tmg H, + I, = 2HI dat can bang thi C(HI) = 0,06mol.L™.
a) Tinh hing s6 toc d6 phan tmg thudn va phan Gng nghich.
b) Tdc do tao thanh HI & thoi diém t 12 bao nhiéu?
BAI GIAI:
a) Vo = ki.Co(H2).Co(l2)
Co(H2) = 0,112/2.1,12 = 0,05mol.L™
Co(l2) = 14,224/254.1,12 = 0,05mol.L™.
K: = 9.10°/0,05.0,05 = 0,036L.mol™.ph™.
K = kikn = C(HI)%/C(H2).C(I) = 9
K, = 0, 036/9 = 0,004L.mol™.ph™.
b) Vi(HI) = vi— vy = kC(H,).C(l2) — KC(HI1)?
vi(HI) = 2,6.10° mol.L ™ .ph™.
OLYMPIC HOA HOC UCRAINA NAM 1999
C6 hai phan Gmg bac nhit ndi tiép nhau: A “ X2 5C : nong do cua B ¢o gia tri cuc dai &
thoi diém t tinh theo phuong trinh
1=1In(ko/ k1) / (Ko - ki)
a) Viét phuong trinh dong hoc vi phan cho cac chat A, B, C.
b) Ti s6 ko/ky phai nhu thé nao dé t bang nira chu ky chuyén héa chit A.
BAI GIAI:
a) dCA/d’C = -kch; dCB/d’L' =k1Ca — k2CB; dCc/d’lT =k-Cpg.
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b) 2T = In2/k1; T12=T
In(k, /k;) _In2 :ﬁ
kz - k1 kl kz
OLYMPIC HOA HOC PUC VONG 3: , 7 ‘
Dé c6 thé phan huy cac phan tir H;0; v61 mot toc do phan ung dang k€, nguoi ta can cac nhiét do
cao va mot chat xtc tac, vi du nhu géc ion iodua trong dung dich trung t@nh.
Béng dudi day ghi lai cac so liéu {hu duoc qua thuc nghiém vé toc do thoat oxy tir mot dung dich
H.0,. Bé dat muc dich d6 nguoi ta trdn lan dung dich H,O, 3% (30g H,0,/1L dung dich), dung dich KI
(C =0,1mol.L™") véi nuée.

Thi nghiém mL dd H,0, mL dd KI mL H,0 v(0,)” mL/phit
1 50 100 150 8,8
2 100 100 100 17
3 200 100 0 35
4 100 50 150 8,5
5 100 200 0 33

*: Tai 298K va 1,013.10°Pa
a) Ban hay xéc dinh bac phan tng dbi voi H,0, va ddi véi chat xtic tac.
b) Ban hiy viét phuong trinh ty lugng dbi v6i phan ting. Va hiy viét biéu thic tc do phan tng.
c) Ban hiy tinh ndng do H,0, (mol.L™) khi bit dau thi nghiém va sau 4 phut.
d) Co ché dugc xem nhu 1a mot chudi hai phan tng.
(1) H,O, + I - H,O + 10O
(2) 10 +H,0, - O, +1 +H,0
Hay cho biét hai phan tmg nay xay ra voi tdc dd nhu nhau hay khac nhau. Mot hay ca hai phan
g néi trén quyét dinh tdc do phan Ung giai phong oxy.
e) Ban hiy gia thiét rang phan Ung tuan theo dinh luat Arrhenius vé mbi lién hé giita nang
lugng hoat hoa Ea va hang sb toc do k
Ban hiy tinh cac téc d6 phan tng tuong d6i khi c6 mit cac chat xuc tac khac nhau so véi chat
xUc tac dau & 22°C

S6 TT | Chét xuc tac Ea(kd.mol™) | Téc d6 twong ddi
1 Bé mit binh phan tng 73,3
2 I 56,2
3 Fe*'/Fe® 424
4 XUc tac enzym 1,74

Giira thé ky trudc ngudi ta di tién hanh nhitng phép do dong hoc rat chinh xac vé phan tng gitta
H,0, vo1 HI trong khoang nhiét d6 tir 0 — 50°C. Qua d6 nguoi ta thu duoc cac mdi lién hé sau day:
Néu tc do twong ddi tai 0,0°C béng 1,00 thi n6 s& 1 8,27 tai 25°C va 49,3 tai 50°C.
V&i nhitng s6 liéu d6 nguoi ta da co thé tinh duoc diém khong tuyét dbi tire 1a nhiét 46 ma ¢ d6
khong thé xay ra mot phan ing nao nira. Ban khong can thiét phai lam viéc do.
Ban hay ding phuong trinh Arrhenius dé cliing véi cac sb liéu d4 cho dé tinh ra diém khong tuyét
dbi (Ngay ay nguoi ta chua biét dén phuong trinh Arrhenius).
BAI GIAI:
a) Theo cac thi nghiém 1,2 va 3 thi khi tang gap d6i ndng do ciia H,O; va gitt nguyén nong do
ctia I thi tbc d6 phan tng tang gap doi, diéu do co nghia 1a phan g ti 18 thuan v6i nong do
H,0,. N6i mdt cach khac phan ung la bac 1 ddi v6i H,0,.
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Tir céc thi nghiém 2, 4, 5 ta nhan thiy tdc d6 phan tng ti 18 thuan vé6i [I']. Piéu d6 c6 nghia
phan tng ciing 12 bac 1 d6i v6i I.
b) 2H,0, — 2H,0 + O,
V= kC(HzOz)C(l)
c) Nong d6 ban dau:
Khi pha lodng 1én 3 1an thi C, = 1%, nghia & 10g H,O,/L

. :M = 0,294 mol/L.
349/ mol
Phan g dién ra chdm téi mirc ma trong thoi gian ngdn c6 thé bo qua sy giam ndng do.
Sau 4 phut s€ hinh thanh 4.8,5mL = 34mL O,
Khi dé; n(O,) = 1,390.10" mol
Ltc ban dau ¢6 n, = 3/34 mol H,0,
sau 4 phut chi con: ng = n, — 2n(0O7) = 0,0854 mol
V&i Cq = nyl0,3L ta co C,4 = 0,285mol.L ™
Néu tinh ra ndng d6 sau 1 phat va coi ndng d d6 1a C, ddi véi phit thir hai v.v... thi sau 4
phlt nguoi ta cling di dén cung két qua Ca.

d) Déi véi trudng hop budce thir nhit quyét dinh toc do thi hing sé cta budce thir nhat ki nho hon
hang s6 toc d6 ctia bude thir hai ko. Toc d phan tng tong hop bang toc do phan tng cua
budc thir nhét va nhu vay 1a v =KkC(H202).C(I').

Phan tmg (1) chdm va quyét dinh tbc do.

Phan tng (2) nhanh hon

(Néu budc thir hai quyét dinh tc d6 thi ky < k1. Nhu vy bat budc bude thir nhat phai 1a
thuan nghich, diéu d6 ciing c6 nghia 1a k, < ky. Téc d6 phan tng tong hop lai dugce quyét
dinh béi tbe do ciia bude cham nhat v = kC(H,0,).C(10"). Nhung C(10") khéng dugc biét.
Do phan ting can bang trudc né cho nén C(I0') ¢6 thé biéu thi qua ndong d6 cua H,O, va I
Khac vai quy luat da quan sat duoc ta co:

V= k1k2 k. 1. C(HzOz) C(l )

e) Vi ring trong tat ca cac thi nghiém, ndng do cua cac chat tham gia bang nhau cho nén quan
hé giita cac toc do phan ng giong nhu quan hé gitra cac hing s6 toc d6 twong tmg. Khi d6

Volvy = Kofky. Néu dit v, bang tdc do tuong d6i1a 1 thi v, = ko/ky.
K, = Ag /3006314 295

ko = A 36200(8,314.2%) Va(td) = ko/ky = 1,07.10°,
ks = Ag™#2400(8314.295) va(td) = ka/ky = 2,96.10°,
kg = Ag'708314.299) Va(td) = ka/ky = 4,69.10™.
f) Goi x 1a nhiét d¢ ciia 0°C tinh ban Kelvin thi khi d6 —x 14 nhiét d6 ctia diém khong tuyét ddi
tinh bang °C.
Vo = kOC(Hzoz)C(|) k25 = 8,27ko; k50 = 49,3k0 (1)

Vo5 = k25C(H202)C(|-)

V5o = Kso. C(H20,).C(I)

Theo Arrhenius thi ko = AeE¥RT

hodc don gian hon la: ko = Ae®'T,

Theo (1) ta c6: Ae B 25) - 8,27Ae ¥
Ae B/(x+50) _— 49 3A¢" B/x
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Logarit héa hai biéu thirc trén va giai hé phuong trinh ta thu duogc gia tri x =272,7 va
nhu vay gia tri cia diém khong tuyét ddi 1a —272,7°C.
OLYMPIC HOA HOC PUC VONG 4:
Céc thanh phan ciia mot hdn hop khi 6 thé duoc hap thy trén cac chét rin x6p. Nguoi ta thu
dugc mot pha ngung két, ciing con goi 1a pha hip thy.
Thanh phan ctia hdn hop khi c6 thé duge dic trung boi cac ap suat riéng phan p; ctia cac hop

phan.

Thanh phan ctia pha hip thu c6 thé dugc biéu thi bang ti 1& che phii 6; ciia ting chét hop phan i,
trong d6 6; duoc dinh nghia 1 ti s6 giita khéi lwong chat thanh phan bi hip thy i va toan b khdi luong
bi hép thu trén mau chat ran. 0; co glatritr 0 dén 1.

Téc d6 tong hop rj ciia qia trinh hip thu d6i v6i mot chit hop phan i c6 thé duoc biéu hién thanh
t6 hop hai buéc:

a) Duong toi (hap thy) v6i mot téc do ti 1é v6i ap sudt riéng phan cua chat hop phan i va ti 18

chd trong trén vat ran.

b) Puong lui (phan hap thy) voi mot toc do ti 1€ v6i ti 1€ che phu cua chét hop phan i.

Xét mot chat khi nguyén chat A & trén mot vat ran xdp.

1) Ban hiy cho biét mot phuong trinh toc d6 hap thy tong quét ra.

2) Ban hiy cho biét mbi quan hé giita 0 va pa, vi du nhu 04=f(p,) tai trang thai can bang.

3) Ban hay cho biét lidu c6 thé O = 1 khong va néu nhur vay thi ban hiy xéac dinh gia tri tuong

g cua ap suit riéng phan cua A & pha Khi.

Hoa hoc vé ozon trong khi quyen 1a kha phtre tap. Van dé dic biét c6 ¥ nghia la co ché phan huy
ozon. Theo mot trong nhiing co ché d6 thi su chuyén giao nang luong tir mot phan tir ozon dén mot hat
thir ba, chang han nhu phan tir nito hay phén tir oxy gitt mot vai trd quan trong. Dudi day la cac budc
ctia co ché d6, trong d6 M dai dién cho hat thit ba.

Bude 1:

0;+M

=0, +0+M

Budc 2: O3 +O ———)202
Trong budc 1 can bang dugc thiét 1ap rt nhanh.
4) Ban hay thiét 1ap mot dinh luan téc d6 d6i véi sy phan 1 ozon theo co ché nay, trong d6
khong c6 chura dai lugng C(O).
BAI GIALI:
1) Iy = kt-pA- (1 - eA)
Ih = kn. Oa
aA=li—Ih= ktpA(l - GA) — kn.BA
2) aA=0=r=r,
kt.pA.(l - OA) = kn.eA

K K.
Pit L=k=0, = Pr_
K, 1+K.p,
Tét ca cac dai lugng déu bang 1 thi: 8, = Pa
1+p,
3) 0, =—PA_ . 1déi voi tht ca cac pa hiru han
1+p,



IDE CUONG CHUONG TRINH AT HOC

4)Trong budc 1 nhanh chéng c6 mot can bang dugc thiét 1ap:
k1.C(03).C(M) = k.1.C(O).C(0).C(M)
C(O) — le(O3)
k,.C(O,)
C(O3) thuc té 1a hing sd, cho nén ngudi ta c6 thé dat v; chi theo bude 2 @
Vi = ka.C(03).C(0)
Thay biéu thurc cho C(O) vao ta thu duogc:
k,.k,.C*(0,)
© k,CO)
OLYMPIC HOA HOC AO NAM 2005:
1) Cho phan ung: BrOs'(aq) + 5 Bri(aq) + 6 H'(aq) — 3 Brz(aq) + 3 H20(1)
Téc d6 clia phan tmg co6 thé do dugc dua vao su phu thude ndong d6 dau cia cac chit phan ing. Két
qua cua thi nghiém dugc cho & bang sau:

, A Nong do cac chat dau (mol/L) Vo
Thi nghi¢m BrOs” Br H* (mol BrOz/L.s)
1 0.10 0.10 0.10 1.2-10°
2 0.20 0.10 0.10 2.4-10°
3 0.10 0.30 0.10 3.5-10°
4 0.20 0.10 0.15 5.4-10°

Viét biéu thirc toc do phan tmg.

2) Hing sb tbc do cua phan tmg: CoHsBr(g) — CoHa(g) + HBr(g) 6 gia tri 1a k =2,0.10°s™ & 650K.
Nang lugng hoat hoa ctia phan Umg 1a E; = 225,5kJ/mol. Tinh nhié¢t 46 ma ¢ do tdc do cua phan ng
ting gap ba.

BAI GIAI:

v = k-[ BrOs]-[Br]-[H*T?

3xv =3xk

KT) E. (1 1
n——s=- =~ o
kKT) R \T, T,
225500( 1 _1)_ In3-8314_ 1 1
8314 (650 T 225500 650 T

2)

In3 =

%:1.5385-103—4.0505-105 T - 668K

! Thyc ra ngudi ta phai dit v = k1.C(O3) + kz.C(Oy). C(O) k1.C(0,).C(0O)
Thay C(O) ctia biéu thirc trén vao biéu thirc clia v, roi don gian hoa ta ciing dugc biéu thirc trén



