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CHUYEN PE 6: PONG HOA HQOC

Phin I: HE THONG LY THUYET CO BAN VA NANG CAO
I. TOC PO PHAN UNG
1. Khai niém vé toc d9 phan tng
Tbc do ciia mot phan tng hoéa hoc (thuong ki hi¢u 1a v) 1a do bién thién néng dd cua mot trong cac chét
phan tng hodc san pham trong mot don vi thoi gian. Theo quy wéc, ndng d6 tinh bang mol/l, con don vi thoi
gian c6 thé 1a gidy (s), phat (ph), gio (h),...
Truong hop chung, téc dd v 1a ham cia ndng d6 va nhiét d, nghia la v =f (C, T). Khi T = const thi y =
f(O).
2. Toc @) trung binh ciia phan ting
Xét bién thién nong do AC trong khoang thoi gian At ta co:
_— AC
At
Déu (+) tmg voi chét tao thanh san pham), dau (-) Gmg véi chat tham gia (chat dau).

Gia sir c6 phan tmg: A + B — C + D, véi téc d6 trung binh cua phan tng trong khoang thoi gian tir t,

dént, 12V . Nhu vay tdc do phan tng dugc xéc dinh theo biéu thirc:

(4]-[4]__[5]-[8]_[c]-[c]_[P)-[]

t,—t t,—t, t,—t t,—t,

==

Déi vé6i phan tng tong quat:
+hB —cC +dD
Mubn cho toc do phén g don gia (nghia 13 tinh theo bét cir cht ndo: A, B, C hay D déu cho ciing mot
gia tri) thi d bién thién ndng d6 phai chia cho hé sb ti luong twong tmg, nghia la
LAl B8] 1 [e]-le] 1 (2]

a = b=t c ot d L=

1ALl 1 A[B] 1 A[C] 1 AD]
a M b N e N d A
. . v =limv
Toc do ture thoi: Xét cac dai lugng bién thién trén du nhd, nghia la Ar=0
Liic do: dt
v duoc goi 1a toc do tirc thoi ctia phan tng.
Xét phan g tong quat:

aA +bB > cC+dD
Tbc d6 cua phan ing trén dugc xac dinh béng mot trong céc dai lugng sau:

dc. dc, dc. dc,

_ _ .
dt dedo de
Céc dai luong trén c6 thé khac nhau. Dé téc do phan tng don gia thi ta viét:
I dC, I dC, 1 dC, 1 dC,

a d b dt ¢ dt d dt
Vi dy: Xét phan ting tong hop SOs:
280.1k)+ 0, (k) —» 280 (k)

- Tbc @6 trung binh ctia phan tmg;
o1 [bi}] [i}] l

2 Ar 2 At
- Téc d¢ tirc thoi cua phan tng:
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3. Hiing s toc d phan vng

- Tt thyc nghiém, mot quy luat dugc phat hién la: T oc do ciia mot phan ung ti 1é voi tich 56 néng do tai
thoi diém dang xét cia cdc chdt tham gia, méi nong dé dé trong trieong hop don gian - c6 sé mii bang ding
hé sé cdc chat trong phan irng. D6 14 ndi dung cia dinh luat tic dung khéi lugng do hai nha bac hoc Nauy 1a
G.Guldberg va P.Waage dua ra vao nam 1867.

D6i v6i phan tng:

aA+bB —> C+dD
Ta co:

b
E-}‘ (*) ’ 7
Trong d6: Ca, Cg 1a ndng d6 chat A va B tai thoi diém dang xét.
a, b 12 hé s twong Gmg ctia chat A, chat B trong phuong trinh phan tng.
k 14 hing sb tbc do cua phan tng; k cang 16n tdc do phan tng cang 16n. Hang sé k phu thudc vao ban
chat ctia phan tmg, vao nhiét do, vao dung méi va vao chét xic tac.
Biéu thtic (*) duoc goi 13 phuwong trinh dong hoc ciia phan iing héa hoc. Mdi phan tng hoéa hoc ¢6 mot
phuong trinh dong hoc tuwong ung.
4. Bic phan wng. Mot s6 phan ng don giin

v=kC,C

a) Bac phan vung

Bic riéng phan ctia phan tmg 13 tri s6 riéng ré cua timg sd mii a, b, ... trong phuong trinh dong hoc.

Bic toan phan ctua mot phan tng 1a tong cac sd mii cua cc chit trong phuong trinh dong hoc cia phan
ung do.

Gia su c6 phan tng:

aA +bB+...— c¢E+1{F 4

Tbec 36 phan tmg duogc xac dinh theo biéu thirc:

v=KkC.Cp -

Trong d6 x 1a bac phan tng dbi voi A, y 12 bac phan tng d6i v6i B, tong x + y 1a bac toan phan cua
phan ung trén.

Bac phan tng thudng 13 nhimg s6 nguyén nho (0, 1, 2, 3) nhung ciing c¢6 thé 1a phan s6. Thong thuong
ta gip phan tng bac 1, bac 2, bac 3 va cac sé mil X, y tring v&i gia tri a, b nén tdc dd phan tng trén duoc
viét:

v=kC Chh
b) Mt s6 loai phan vmg don gidn
« Phian trng mdt chiéu bac nhat
A — San pham @.1)
Ta co:
v=kCA

Goi a 1a ndng do ban dau cta A tai thoi diém t = 0; ndng d6 ctia A dd phan ung sau thoi gian dt 1a x.

Khi do:
Ca=a-x
e ey _ o (o0 — ) T

it et (4.2)
Biéu thirc (2) 14 phuong trinh dong hoc dudi dang vi phan cua phan tng (1). Ly tich phan khong xac
dinh hai vé biéu thtc (2) ta duoc:

b= Llﬂ “

I a—x (4.3)
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Vidu 1: Cho chét xuc tic MnO, vao 100 ml dung dich H,O, 0,05M, sau 60 gidy thu dugc 33,6 ml khi
0, (& dkc). Hay xé4c dinh hang s6 téc d6 k ciia phan tng.
Gidi
|

H.O, —*=>H.0+-0,

Mol: 3.10° «~ 1,510°
= Nong d6 HO, d3 mat di trong khoang thoi gian 60 gidy 1a
.
= 3.10 = 0,030
0.1

0,05 _ -

—Lh_—:].:\l? 10 -5
b 0,05-0,03

Vay:
* Phén ing mdt chiéu bac hai
C6 hai truong hop vé loai phan tmg nay:
Truong hop 1: So d6 chung 1a
2A — San pham (4.4)
Hoac:
A+ B — Sanphdm  (4.5)
Véindng do ban dau cua A, B bang nhau. Phuong trinh dong hoc cho hai loai phan tmg trén 1a
V= dla ._ al = kfa—x) .
!
Lay tich phan hai vé ta dugc:
k=1
t ala—x) (4.6)
Truong hop 2: So @6 chung nhu (4,5) nhung ndng d6 ban dau cia A va B khac nhau. Phuong trinh
dong hoc la

X

¢
k= In

a—h  alh—x) (4.7)

Trong d6o a>b; ala néng d6 ban dau cta chit A; b 1a néng d6 ban dau cta chét B.

* Céc loai phan rng don gian khac

- Phan tng bac 0: Khi d6 v=k

- Phan g béc phén sb nhu

H, + Br, — 2HBr
- Phan wng bac 3 tré Ién it gap.
Vi du 2: Nguoi ta nghién ctru dong hoc cia phan ting xa phong hoéa etyl axetat:
CH,.COOC,H, + NaOH — CH COONa+ C.H.OH

Nong d6 ban dau cua etyl axetat va NaOH déu bang 0,05M. Phan tng duoc theo ddi bang cach 1ay 10
ml dung dich hdn hop phan mg ¢ timg thoi diém t va chuan d6 bang V ml dung dich HCI 0,01M. Két qua
nhu sau:

bla—x)

t (phit) 4 9 15 24 37 53

V (ml) 44,1 38,6 33,7 27,9 22,9 18,5

Tinh bac cia phan ng, hang s6 tc d6 phan tng va chu ki ban huy cia phan mg.
Gidi
a)
CH,COOC.H, + NaOH — CH.COONa + C.H.OH

t=0 0,05 0,05
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t 0,05 -x 0,05 -x
I 1

{.
A - =

foala—x)

Gia str phan ung trén 1 bac 2. Ta cé: ¢ 0,05(0,03 = x) *)

Theo phép chuin do: 10(a-x) = 0,01V. Xac dinh dugc 0,05 - x tai thoi diém t, thay vao (*) ta tinh duogc
k. Két qua k = const, nghia 1a gia thiét phan (mg bac 2 1a dang.

= k=0,651 vat, ~30 phut.

c) Phan vng phirc tap

Khac véi phan tng don gian, phan Gmg phtic tap dién ra theo nhiéu giai doan trung gian, do d6 phwong
trinh hoa hoc ¢ dang tong quat chi 14 sy t6 hop ctia nhidu phan (mg trung gian vi vay nd khong biéu thi co
ché phan tmg. Trong trudng hop ndy bac va phén tir s khong tring nhau. Ta xét hai thi du sau:

Thi dy 1: Su nhiét phan etanal (CH;CHO) khéng tuan theo quy luat don gian vé sy bién thién ndng do
chét theo thoi gian:

CH;CHO — CH4 + CO

Phuong trinh dong hoc c6 dang: * kCopi oo

Bac dong hoc cua phan tng nay la 3/2.

Thi du 2: Phan ung ion hoda axeton 1a phan ing bac 1:
CH.COCH, +1, —» CH,COCH.I + HI
V= k('..l :

Day la phan tmg phtrc tap dién ra theo hai giai doan:

CH,COCH, -» CH,COH =CH.

Giai doan 1: (1)

Giai doan 2: ()

Phéan tng (1) xay ra chdm hon nhiéu so v&i phan tmg (2), do d6 toc d6 phan tng (1) quyét dinh toc do
cua phan tng giira axeton va I,.

d) Thoi gian ban huy

Thoi diém dé luong ban dau cta chat phan tng mat di (hay con lai, mot nira dugc goi 1a thoi gian ban
huy hay chu ki ban huy. Ki hi€u: t» hay Tp..

CH.COH =CH. + 1. »CH.COCH.I + HI

5. So hrge vé co ché phén ing

Su mo ta chi tiét qua trinh bién doi tir cac chat tham gia thanh cac san pham goi 14 co ché phan tng.
Duéi déy ta xét mot s6 truong hop:

a) Cdc phan ung mot giai doan

- Phan ung don phan tu:

Loai phan tmg nay xay ra do sy ty phin huy chat hodc tir thay doi trat tu lién két cta cac nguyén tir
trong phén tir. So d6 chung:

A—->B+C+...

Day 14 loai phan tng bac nhét, do d6 tbc d6 phan timg: v =kC,

Vidu:

CHOCH, -CH, +CO+H,

CH»
/ \ _, CH,-CH=CH,
H.C = CH»
- Phan vung luong (hai) phan ti:
Trong loai phan tng nay, chi c6 mot giai doan, hai phan tir ban dau va cham véi nhau tao ra san pham.
Day thuong 1a loai phan tmg bac 2. So d6 tong quat:
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A+B—->C+.. Téc d6 phan tng v=kCa.Cx

A+A—>B+.. Téc d6 phan tng v=kC,

Vi du:

NOk)+ O (k)= NO(k)+ O.(k)
2HIk) = H. (k) + Lk}

- Phan vng tam (ba) phan tu:

La phan tng xay ra do sy va cham dong thoi cua ba phan tir. S6 phan tng loai nay rat it vi xac suit ba
phan tr va cham dong thoi rat nho. So d6 tong quat:

2A+B—>C+...
Day 14 phan tng béac 3 nén tc do phan tmg:
V= }\L' O

Vidu:

INO(K) +OL(k) — INO (k)

Dbi véi phan tng tir tir (bn) phan tir trd 16n rat hiém gip.

b) Cdc phan iing nhiéu giai doan

Trong phan tng mot giai doan, bac phan tmg dbi véi timg chat dung bang hé sb ti luong (s6 nguyén)
trong phuong trinh hoa hoc.

Tuy nhién, di v6i rt nhiu phan tng, bac phan tng va do d6 toc do phan tmg khong phi hop véi hé sd
ti lugng, tirc khong tuan theo biéu thirc dinh luat tic dung khdi lwong. Nguyén nhéan 1a do phan ung tong
cong bao gdbm nhiéu giai doan. Tdc d6 phan tmg dugc quyét dinh boi tée do cua giai doan cham nhat.

Vi du: Xét phan ung:

INJOL (k) = 4NO, (k) + Ok}
V& hinh thirc day 13 phan tmg bac 2, nhung thuc nghiém cho biét day 13 phan Gmg mot chiu bac nhat.
V= kC.\;fJ;
Diéu nay duoc giai thich nhu sau: Su phan hiy N,Os, xdy ra theo ba giai doan:
N.O, — NO, + NO. (Cham) ()
(Nhanh)  (2)

(Nhanh)  (3)
M&i giai doan trén con duoc goi 14 qua trinh co s6. Tap hop cac giai doan xay ra tao thanh co ché cua
phan tmg phan hiy N,Os. Trong co ché d6 giai doan cham nhét quyét dinh toc d6 qua trinh. Giai doan (1) 1a

NO, + NO. > NO+ NO, + 0,

NO + NO, —»2NO,

—

a A A A A 3 r r=kC, “A ~ 71 . , A ,. V= N
cham nhat nén toéc d§ phan tng v=kCyo, nhu thye nghiém da xac dinh chtr khong phai NaOs |

6. Anh hwéng ciia nhiét do dén toc dd phan wng. Ning lwong hoat dong hoa

a) Anh huéng ciia nhiét do dén toc do phan vmg. Phwong trinh tréniuxo

« Khi ting nhiét do, tbc d6 phan ung ting. Piéu ndy duoc giai thich nhu sau: Khi nhiét d6 phan tng
tang dan dén hai hé qua sau:

- Téc d6 chuyén dong cua cac phan tir ting, din dén tdn sb va cham giita cac phan tr chat phan tng
tang.

- Tén sb va cham c6 hiéu qua giita cac phan tir chit phan tng ting nhanh. Pay 13 yéu t6 chinh 1am cho
tdc d6 phan tng ting nhanh theo nhiét do.

* Quy tdc Van Hép: O khoang nhiét do gﬁn nhi¢t do phong, khi tang nhiét d¢ thém 10°C thi tde do phan
g ting tir 2 dén 4 lan.

Ki hiéu y (doc 1a gama) duogc goi 1a h¢ s6 nhiét do cua tdc do phan Gng:

T

k'=ky "'
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Trong d6: k14 tdc d6 phan tng & nhiét do T,
k' 14 tdc d6 phan tmg & nhiét do T,
* Phuong trinh Aréniuxo:
E
k=Ae ¥
Lay logarit hai vé ta dugc:
lek=lg A- N
) ; 2303RT
Trong do:
A 1a thira s6 Aréniuxo, dugc ddc trung cho mdi phan ung.
R 1a hang s6 khi; R = 1,987 calmol”'. 46" hay R = 8,314 J.mol™. 6",
e 1a co s6 logarit Nepe (e = 2,7183)
T la nhiét 30 Kenvin..
E.la nang luong hoat dong hoa.
b) Nang lwong hoat dong hoa (E,)
Ning luong du so voi niang luong trung binh vén ¢ cua tiéu phan tham gia phan mg ma cac tiéu phan
nay can dé cho phan tmg xay ra dugc, goi la ning luong hoat dong hoa.

Vi du 1: Hoa tan 102 mol NaOH vao 10?mol CH,COOC.H,

L vao 1 x1,107 1it H,O ¢ 27°C.

a) Biét rang phan tmg c6 bac dong hoc bing 2 va 3/4 este da bi phan huy sau 2 gid. Tinh hang s toc do
va thoi gian ntra phan ung.

b) Khi nhiét d6 tang tir 27°C 1én 127°C, thi tbc d6 phan tng ting 1én gip 4 1an. Tinh thoi gian nira phan
ung tai 127°C va nang luong hoat dong hoa cua phan ng.

Gidi
a) D6i v6i phan tng bac 2 ¢6 ndng d6 ban du cua cac chit bang nhau, ta co:
k=1 %
t afa—x)

Ve 4= 10 -MMvax=07510"M thi

I 0,75 - | -
k — : -=2.5mol " -{ phat
200 100,25

o= o= =40
7 ka 25100

Thoi gian nira phan ng: phut
b) Thoi gian nita phan ung tai 127°c:
1

f,=———=10
Too4.r2500¢

phut
Nang luong hoat dong hoa:
K E. (1 1]

lg L =

"k, 2303R!T T.,

T I3 k T INTE 3143
F - 2303RTT, o ot 2.303.5,314.300.400 lod = 13.833KJ

T.-T K, 100

=

£, L2 A \ , 0 A N e . <7 A PO
Vi du 2: Trong mdt phan Gng bac nhat tién hanh & 27°C | nong do chat phan ing giam xudng mat nira sau

5000s. G 37°C noéng do giam di hai 1an sau 1000s.
Tinh:

a) Hang s toc d6 phan tng ¢ 27°C
b) Thoi gian d& ndng d6 giam xubng con 1/4 ¢ 37'C
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¢) Nang lugng hoat dong hda ctia phan ung.

Gidai
a) Phan (g bac nhét nén:
7303 g2 93
k.. = 23031g2 _0.093 ) 59 jg 4
=) £, 5000
k= 2,303 ]g2 _ 0,693 6.93.10 %!
b) £, - 1000
2,303
[I = ¢= 20005
ko |
k : . :
ja7'e E {1 |
lg = | — | = E. =124kl
ko 2,303.8,3141 300 310
C) P27 4|

Vi du 3: Khao sat bang thuc nghiém & 25°C phan ng thuy phan metyl axetat véi sy ¢ mat cua HCI du,
noéng do 0,05M. Thé tich dung dich NaOH c6 ndng do cb dinh dung dé trung hoa 20 ml hdn hop phan tng
theo thoi gian nhw sau:

t (phut) 0 21 75 119 o0

V ung dich Naor (1) 19,52 20,64 23,44 25,36 37,76

a) Viét phuong trinh hoa hoc ciia cic phan g xdy ra.
b) Chirng minh phan tmg thity phan metyl axetat 1a phan Gmg bac 1. Tinh hang s6 téc do va thoi gian nira
phan ung.

Gidgi
a) Phuong trinh héa hoc:
CH.COOCH, +H.0  CH,COOH +CH,OH (1)
HCl + NaOH — NaCl+H.O (2)
CH,.COOH + NaOH — CH,COONa + H.O (3)

b) HCI chi dong vai tro xuc tac cho phan tng (1) , nén khi chuan d6 mau trich tir hdn hop phan tmg, thi thé
tich dung dich NaOH can dung tai thoi diém t mot ph'?ln 1a dé chuin d6 HCI, mot phén la dé chuan do
CH;COOH sinh ra.

— V (t) =V (phan tng véi HCI) + V (phan Gng véi CH;COOH)

Trong do: V (phan tng véi HCI) = const

Theo phwong trinh chuan 6, ta luén co:

—

V (phan ting v6i CH;COOH) ~ Ce-coon

= V(=) =0 =1 (han tmg véi CHSCOOH & ) — V (phan tmg véi © OO 4 ¢

— ()= 1(1) =

)

Censcoons @ - Censcoon st

Ta c6: Censcoornoe ® = Censcoon s =0 - Censcoons © - Censcoon st = Censcoons st
ey =ity =

Do do6: () (1) Censcoons ot

Tt d6 suy ra, néu phan tng da cho la bac 1, ta c6 moi lién h¢:

In () =1 {e)] ==kt + In |1 (=)= 1{0)
Ta c6 bang sau:
Thoi gian (ph) V (t) V)=V (1) In[Vi=)-Vit)]
2 19,25 18,24 1,903
21 20,64 17,12 2,840
75 23,44 14,32 2,662
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119 25,36 12,4 2,518

* 37,76

Tir 40 thi cia (v, = 7) phu thudc t phai 1a duong thang v6i do doc chimg to phan tng 13 bac nhat.
Car LAl L LA A s 320010 T+ 00,0300
Ttr d6 thi trén, hang so6 toc d§ phan ung la:
R
t.=Ih==212+2
Do d6 thoi gian ban phan g la: i phut
Phin II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN

DANG

phat!

1. Phan tng phan hay N0 , thanh NO, va O, 14 phan tng bac nhat. C6 thé chdp nhan co ché phan tng sau
day khong? Giai thich?

N.O, e==NO, + NO,

NO, + NO, ——= NO + NO, + O,
NO, + NO—252NO,

2.0 590°C khi o mat e , XUic tac, isopropyl alcohol bj phan huty theo phuong trinh dong hoc bac nhéat:
C‘!:

C
trong do k 1a héng s6 toe do, t 1a thoi gian, Cova C lan luot 1a né)ng d6 ban dau va néng do & thoi diém t cta

chat phan tng.
K o GO B
/

C,H;,0H TE- C;Hg (C)
3
C;Hg (D)

k:lln
t

Sau 5 gidy dau tién, ndng do cac chat trong hdn hop phan tmg 1a C, = 28,2 mmol/l; Cs = 7,8 mmol/l; Cc =
8,3 mmol/l; Cp = 1,8 mmol/l.

a) Tinh nong d6 ban dau ciia A.

b) Tinh hing s6 tdc d6 k ctia qua trinh phan huy CsH;OH.

¢) Tinh thoi diém dé 1/2 luong chit A tham gia phan tng.

d) Tinh hang s6 téc do ki, ko, ks.

IN.O. >4NO, + O

3. Cho phan tmg: : & T°K véi cac két qua thue nghiém:

Thi nghiém 1 Thi nghiém 2 Thi nghiém 3
R . NLO_(mold ") 0,170 0,340 0,680
Nong do - :
Toc d6 phan huy 1,39.10° 2.78.10° 5.55.10°
(moll's )

a) Hay viét biéu thuc toc do phan tng va xac dinh bac phan tng.

b) Biét nang luong hoat hoa ctia phan tmg 1a 24,74 Kcal.mol' va & 25°C nong do e giam di mot ntra
sau 341,4 giay. Hay tinh nhiét 46 T.

4. Cho phan tmg: A + B = san pham

Thuc nghiém cho biét & 25OC, ngudi ta thu duoc két qua nhu sau:
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Thi nghiém Nong d6 ban dau (mol™.17) Tc d6 (mol.phut.s™)
A B
! 0,25 0,25 1.25.10°
1,0 1,0 20.107
3 0,25 0.5 2,510

a) Tinh hing s6 tc do k ciia phan Gmg trén va viét biéu thirc tdc do phan tng. Cho biét bic cua phan tmg?
b) O nhiét d6 35°C phan tmg trén c6 hang s toc do k' = 40.107 (1.phut”" mol™).

r 2 r —0 72 =1 |
Hiy tinh ning luong hoat hoa cta phan ang? Cho biét hing sé khi % = 14.J.K" .mola

5. Két qua khao sat dong hoc ciia phan tmg: A + B = C + D nhu sau:

Thi nghiém Ca (mol/]) Cs (mol/1) Van tc (mol/l.phit)
Thi nghiém 1 0,5 0,5 5.10°

Thi nghiém 2 1,0 1,0 20.10°

Thi nghiém 3 0,5 1,0 20.10°

a) Xac dinh bac phan Gmg va tinh hang s toc d6 cua phan tng.

. T =
b) Tinh téc d6 ctia phan tmg khi € = Cx = 02 mol il

¢) Tinh thoi gian can thiét & phan nira lwong chat (1ay ¢ cau b) phan tmg.
6. 0 310°C su phan hiy AsH; (khi) xay ra theo phan tng:
24sH, (k) — 2As + 3H. (k)

duoc theo ddi bang su bién thién ap sut theo thoi gian:

t (gio) 0 5,5 6,5 8

P(mmHg) 733,32 805,78 818,11 835,34

Hay chtng minh phan tng trén 1 phan (mg bac 1 va tinh hang s toc do.

DNO(k) + 2H, (k) + N (k) 2H.0 (k)

7. Phan Ung tuan theo quy ludt dong hoc

thuc nghiém: v=[NOT [I ; ] . Hai co ché dugc dé xuat cho phan (mg nay:
Co ché I:

INOTK) = NLOL(K) (pann)

PR : YU ;
NLO. (k) I (k) > 2HONGK) s

HON(k) + H.(k) — HO(k) + HN{K)
HN(k) + HON(k) — N_(k)+ H.O(k)

Co ché 2:
INO(K) — N.O.(k)

(chdm)
(nhanh)

(nhanh)
N.O.(k)+H. (k) > N.Ok)+ H.O(k) (cham)
N.Ok)+ IL(K) — Noik) + H.O(k) (nhanh)

Co ché nao phu hop véi quy ludt dong hoc thuc nghiém? Tai sao?
8. X4c dinh bac va hang sb toc do ciia phan tmg trong pha khi ¢ 300K:
2NO ¢+ Cl, = 2NoCc]

Dua vao cac dir kién thuc nghiém sau day:

Thi nghiém Nong d6 ban dau mol/l Tbc d6 ba dau mol/ls
[NO] [CL]
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1 0,010 0,010 1,2.107°
2 0,010 0,020 2,3.107°
3 0,020 0,020 9,6.107°

9. X4c dinh bac, biéu thuc toc do va héng s6 toc do cua phéan Gng
2NO(K)+ 0. (k) = 2NO.(k)

theo nhirng dir kién thyc nghiém sau:

INOJ(mol /1) [(j]: ] (mol /1) vimol/ Ls)
1.0.10°* 1,0.107 2,8.10°
1,0.107 3.0.10™" 8,4.107°
2.0.10° 3,0.107 3,4.107

10. Xét su thuy phén este trong moi trudng kiém:
CH,COOC H, + NaOH — CH COONa + C ,H OH

Khi ting ndng d6 NaOH ting gap doi, thi tc do ban dau ciing tang 1én hai lan.

Nhan xét nay ciing duoc thy khi ting ndng do cia CH;COOC,H; hai lan.

a) Cho biét bac ciia phan Gmg va dang phuong trinh dong hoc.

b) Hoa tan 0,01 mol NaOH va 0,01 mol CH;COOC,H; vao 1 x1,107 lit H,O (thé tich khong thay d6i). Sau
2

200 phut thi luong este con lai bang 3 y lwong ban dau.
Tinh:

- Hang s toc do.

_ Thoi gian ban hay /2.

- Thoi gian dé 99% este bi thuy phan.

’ ANOCT L INY . ,
11. B6i v6i phan ung: 2NOCl - 2NO +Cl, nang lugng hoat hoa bang 100 kJ/mol. O
350K hiing sé téc do bang 510 'mol "Ls " Tinh hing sb tdc do & 400K.

12. Cho phén tng sau (¢ 250C):

A+B—=>C
Thyc nghiém thu dugc cac s6 liéu sau:
Thi nghiém Nong do ban dau Thoi gian Nong do cudi
C (M) C, (M) C.(M) (phut) C,(M)
1 0,1 0,05 0,00 25 0,0967
2 0,1 0,1 0,00 15 0,0961
3 0,2 0,1 0,00 7,5 0,1923

a) Xac dinh bac ciia phan mg theo A, theo B va bac cua phan tmg tong cong.
b) Xéc dinh gié tri trung binh cua hang s6 toc do.
13. Cho phéan ng (xay ra & 250C):
I +Cl =10 +Cl
Bac phan Gmg trén 1a bac 2, hang s toc do cua phan tng 13 0,0606 (mol/L.s).

|1 ]=[clo ]=35010"M _ dinh (] L0 s iy,

2H.+2NO 5N, +2H.0

Luc dau:

14. Cho phén tng:
Phan tng trén xay ra theo co ché sau:
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Giai dogn 1: 2NO N0, (nhanh)

N.O, + H, —“—N.0+ H.0

Giai doan 2: (cham)

Giai dogn 3: (nhanh)
Xéc dinh phuong trinh téc d6 phit hop voi co ché ctia phan Gng trén.
INO + 0, > 2NO,

N.O+H,—“—N, + HO

15. Cho phén tng:
Két qua thuc nghiém cho biét phan tg trén c6 phwong trinh toc d6 1a

P i
V= ANO] [“ ] . Hay dé nghi co ché cho phan Ung trén.

16. Khao sat bang thuc nghiém & 25°C phan tng thuy phan metyl axetat voi sy co
mat cua HCI du, néng dd 0,05M, Thé tich dung dich NaOH c¢6 néng do ¢ dinh dung dé trung hoa 25 ml
hdn hop phan tng theo thoi gian nhur sau:

t (phut) 0 21 75 119 o0

V dung dich neon (ml) | 24,4 25,8 29,3 31,7 47,2

a) Viét phuong trinh hoa hoc ciia cac phan ting xdy ra.
b) Ching minh phan tng thily phan metyl axetat 13 phan Gmg bac 1. Tinh hang s toc d6 phan tng.
17. a) Thuc nghiém cho biét: sau 0,75 gidy thi 30 ml KOH IM trung hoa vira hét

30 ml H,50, 0,5M . Hay xéc dinh tdc do cta phan tng d6 theo lwong KOH: theo luong H,SO.. Két qua

thu dugc & moi truong hop d6 co6 hop li khong ?

Tai sao?

b) Hay dua ra cac biéu thirc can thiét dé chimg minh vai tro ciia hé s cac chat trong phuong trinh phan tmg
khi x4c dinh téc do phan tng. (ding phuong trinh @4 + 18 — dD+ ¢k y4i oia thiét phuong trinh d6 du don
gian dé dung trong truong hop nay).

HUONG DAN GIAI
1. Phin tmg; IN.O. - 4NO, + 0,
0.
LI k.|NO, [INO,| (1)
VPhanl'mg d[

Dbi véi phén tir hoat dong nhw NO; = Nong do cta nd co thé coi 1a rat nho va 6n dinh = Tdc d6 hinh
thanh NO; = tbc d6 phan huy NOs.

k [N.O.]=k [NO.][NO ]+k.[NO.][NO. ]+ k,[NO.][NO] )

Xuét hién NO 1a phﬁn tir hoat dong = Tdc d6 hinh thanh NO = t¢ do phan huy NO.
k.[NO.J[NO.]=k.[NO.][NO]  (3)

r1|_~;[wt:}]:w
o -l
Két hop voi (2) ta dugc: | ‘ | + 2k, | NC ] (4)
kk. [N.O 1
4 1 :i_[—ﬂll—H\l i}l k:%
Thay( )Vao () ta rat ra: Vpwinmg = ko o+ 2k, v6i k , +2k,

Vay phan tmg phan hay N,Os thanh NO, va O, 1a phan tmg béc nhét.

180,794,834 8=
2.a) Ta co: C,=282+47.8+83+L8=40Immol/
46,1

k= 1ln L‘:—lt 1 ——= 00953
b) | i ) S o
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~In2 0.0932

f2 - oo
C) 4 0, 0953

=7.0525

d) Ta c6 h¢ phuong trinh:

k +k, +k, =00983
koS
k83
kT
kLS

Giai hé trén ta duoc:

k, =0,0427:k, =0,0454:k =9,855.10

3. a) Dua vao két qué thyc nghiém, khi tang néng d 1én hai 1an thi toc do phan
{ig ciing ting 2 1an = phan tng thudc loai bac nhat. Biéu thirc tc d6 phan

, v=k[N,0.]
ung: -
b) Hang s6 toc d6 phan tng & thoi diém T 1a
39,10 _
k=13910 7107
0,170

0 25° C hing sb tdc do phan tng 1>
Ap dung cong thc:

jnk_::i’fi_]_n_xm 8.17.10° _24740( 1 1)

kK, RIT T.) 2,03.10 7 83141298 T/

=T =340258 K

4. a) Biéu thic tc do phan img: © = 4

Thi nghiém 2:20.00 7 =k(L0) L0y = k=200 (1)

Thi nghiém 1 1,25-10° =20-10° -(0, 25"
=r+y=2
Thi nghiém 3 25007 =20010 {0,537 = 254 =3
(2)3) = x=1r=I

v=20.10" [A]-[B]

Biéu thtc dong hoc ctia phan tng: . Bac ctia phan ung 1a bac 2.

b) Nang lugng hoat hda ctia phan ung Ea

I'r] lf] 2

K Ef1 10 295.305.5,.3141n jn-]n-‘-
= —| —— | E = 20.1 =52,893(kJ/ mol )
Kk RIT T.| 305—295 '

5. a) Bac phan tmg va hang sd toc do: 4 + 8 — ¢ + D
v=hkC,C,

o= k0,5)(0,5) =500° (1)

v, = K(LOP(LOY =20.10° (2)

v, = k(0.3 (L0y =20.10° (3)
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COK(LOP(LOY 200007
(2)(3) = Yoo KAOFQAOF 20007 L.

v k(0.S)(LOY 2001070

. i 4 ¥ ~ -
(1)3) = Yoo K031 L0y _ 20.10
v E0.5) (0,5 3100

= M == =2

V= HRCC = v=kC = Bay 13 phan g bac 2

v = 3" S & Il —q " 1 ryo—1
Thayx’yvéo(l):ll_‘“ﬂ"}m"} 5007 =k =0,2mol "L phut

b) Toc d6 phan tmg:
v=kC, =0,2(0,2)° =510 "mol //. phit
¢) Vi day la phan ung bac 2 nén:

I I

(.= —= =25 phut
CkC,  0.2.0.2

6. Goi Py 1a ap suat ban dau cua AsIT. P —x

chung ciia hé & thoi diém t. Ta co:
2AsH. (k) - 2As +3H, (k)

1a 4p suat riéng phan ctia AsH; & thoi diém t, P 13 4p suat

t=0 h 0
3
t Fx 2x
3 _ .
F= .Ir:',—.".' =X = ‘ﬁl PO Sy = .'l.'=1|:_.|r‘—.|r:'|}
Suy ra: 2
=P —-x=3P -2P
Gia sir phan tmg trén 13 phan ing bac 1 = Biéu thic toc 4o phan tmg ¢ dang:
I f I T
h=-ln——=-In :
{ P—x { 3P-2P
733,32
=k =—N ”n:.;-:w_ — =10,04
Ve 1= gig 3 3033 —2.805.78 gio ™!
l 733,32
k== 0.04045
Vi f:6,5 glb’ 0,5 A2-2518 11 glc‘),l
733,32
=k, =-I p— ﬁ :1__}_ - =0,04070
V('Yl f:6,5 gl(‘)’ bt i _..3_—__:"1_._“._.4 gl(‘).
N o U A
Vi™ 7= 7 nén day la phan tng bac 1.
o IR SR ST
Hang so toc do: 3 gio

INO(k) + 2H, (k) > N, (k) + 2H.O(k)

7. Phan tng tudn theo quy ludt dong hoc thuc nghiém:

v=[NOJ [H,]

Co ché I:

INOk)——= N0 (k) (nhanh) (1)
N, O, (k}+H,(k)——2HON(K) ;o op) )
HON{K) + H. (k) ——HO(k) + EIN(k) (e (3)

HN(k) + HON(k) ——N.(k) + H.O(k) oy (4)
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Chap nhén gan diing rang giai doan quyét dinh toc do phan tmg 1a giai doan chdm nhat.
Trong co ché di cho, giai doan 3 cham, quyét dinh téc do phéan ng, nén:

=k [HON][H.] (5)
Khi ndng do cac san pham trung gian dat trang thai dung;
d[N.O] L INOF —k N O
T:E 1k [ - -.|:“-. ” ._': _~|:[] (6)
: k |NOJ
= N.O, | =———
NS ()
d[HON] _ _ o o
Ho || V.0, |-k [HON]|{ /. |-k [HON]HN] =0
T = 2k [ ][0,k [HONI [, ] -k [HONJHN] =0 (g
d[HN] : :
=k JHON]H. |- k.[HON][HN]=0
—— =k [HON][H. |- k.[HON][HN] )
k. [N.O.]
[HON]= ————— 10
LAy (8) trir (9) va bién dbi don gian ta co: K. (10)
kK [NOT
HION]= “L;[ II] (11)
Thay (7) vao (10) ta rit ra: 2K, [H. ]
V= 3 ::A[‘\f}] (12)

Thay (11) vao (5) thu duoc; = =
Két qua nay khong phu hop véi dinh luat téc d6 thuc nghiém. Co ché 1 khong c6 kha ning.
Co ché 2:

INO——N.0O. Kcbh

b il g L (nhanh) (13)
N.O.+H, N0+ HO (oo (14)
NLOH, NV HLO (15)

' , =k, [V.0,][H,
Téc do phan tng dugc quyét dinh boi (14), nén: | SRECAREN (16)
. INOE=—=N.0, 31K ol
Dya vao cin bing N2 it [N.O.]=K ch. [NOT (18)

Thay (16) vao (15) thu duge: k[NOT [ 1. ]= k[ NOT [”-‘-],

Két lugn: Co ché 2 cho phép rit ra biéu thirc cua dinh luét toc do thuc nghi¢m.
Co ché nay 1a c6 kha niing.

. . 2, v=K[NO]'[CL]
8. M{t céach tong quat toc dd phan ing dugc viét: v=k[NOJ*[Cl, ]

vl X vay la cac bac riéng phan doi véi

NO va Cl, phai xac dinh. Tir két qua thyc nghiém ta thiy khi ndng d6 NO khong ddi, te do phan tmg ting

gap d6i va nong do Cl, ting gip doi. Vay toc do ti 1é v6i [Cly] 1a y = 1. Mit khac khi ndng d6 Cl, duoc giir
khong ddi va [NO] ting gip doi (thi nghiém 2 va 3) thi téc do ting 1én gip 4 1an nhu thé toc do ti 16 voi

[NOJ* va x = 2. Tom lai:
=[NOT [CL.]
Béc toan phan 13 3 va hang s toc do:
v ,2-10°

h=————= ~ — =12 10" mol "I
)CL] 10.010)° (0,010

9. Biéu thirc téc d6 phan tng tong quat clia phan tmg dé cho c6 dang :
K(NOT [0.]
Xéc dinh bac phan tng :
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Trude hét xac dinh bac phan tng theo cic chit phan (mg dya trén nguyén tic xét sy bién doi nong do cia
chét khao sat trong su ¢ dinh néng dd cua cac chat con lai.
v. kINOJ:[0.]

v, k[NOJ [0.]

K(10.10°) (30007} (3000

k(L0.10°) (Lo0 ) L1040 )

*Theo O,: Ta co: '

Thay céc gia tri tuong Uing cta v ta duoc :
84107 (30107 '-|

25000 Lo

—=3=3" = =1

*Theo NO: Tuong tu nhu trén ta c6 :
v K[NOJ[O.]

(2.0.10 %) (3.000°) (2000
voo KINOL[O.] k(rodo ) (3000 0y LLOO

Thay céac gia tri tuong Uing cua v ta dugc :

m4]ﬂ“_flﬂ]ﬂ']
25100 Lo )

Viy bic cta phan tng theo NO 1a 2, nhung theo O, 1 1 va béc tong cong cua phan tng 13 3. Tir day ta c6
biéu thirc toc do phan tng: v=k[NOT [U-‘] .
Tinh hing s6 tbc d6 phan tmg ; Ta o :

2.5.10 "mol /s =k (10,10 “mol /{ }: (1.0.10 “mal /7

= k=2.810""/mol"s

10. a) Theo dé ra = Bac riéng phan dbi voi NaOH va CH;COOC,H; 1a 18 Bac toan phan cia phan Gng
bang 2.
b) Do ndng d6 ban dau cua hai chat déu bang 0,01M nén phuong trinh dong hoc cho phan tng trén 1a

dig—x)

V=- = ﬁ.’[[n'—.'l.']:
it
Lay tich phan hai vé ta duoc:
kt= : —l-_xk :1; L—]—'|: L : _— : - |=0.75mol .{ phat
a-x a tha—-x a) 20000410 10
Thoi gian ban huy:
s : : = 133,33 phut

T ke 0.75.0.01
- Thoi gian dé 99% este bi thuy phan:

Lol «/! 0750000000 0,01

11. Tt cong thic:

kl f" ! ] ] L\ . ][-]-. :__, ] ]
J._L.F—: ———|_\..]LL'F _ = . - |
l\'| 203K T, T ; S0 230383140 3500 400 )
=k, =5910“mol /s
12.
1..__l..‘il.'_'_ o \C
Suy ra:
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0, 1-0,0907
== 132,10 (mol.
=2 phut)
v, = wz 20010 " (mol
15 phut)
0,2-0,1923 :
v, :H—_]:].ﬂjh-]n (mol
[ ) phl:lt)
Mit khac: phan ing Vinanimg KC.Cs
SN T (LN (S
v | 0,03
. i
=5 a4 “‘_‘| =2 =x=2
1 L 0,1

Vay phan rng bac 2 theo A va bac 1 theo B.
Béc tong cong ctia phan tmg 142 + 1 =3,
b) Ta co:

v=kCiC,

Suy ra: vo= k(00 0,05 =1,32-10 7 = k = 0,204

v, =k, (0,17 -0,05=1,32-10" =k, =0,204

(1> mol™ phut™)

(1> mol” phut™)

v, = l\_rﬂ]]_ Ol=2010" = k: =120 (12 m01_2 phl:lt_l)

V. :l\rﬂ.j]- [‘].]:].nlh ]l:l —Xk- :[-].j_qlﬁ_q (12 mol'zphﬁt'])

Viy:
L—_zk. rk, -k._zﬂ.lli‘l—l 0,20 'ﬂ‘lﬁh'{:ﬂ‘j.ﬁ

3 3 (12 mol? phut™)
13. Vi phan tmg bac 2 va ndng d6 ban dau cua cac chat nhu nhau nén:

I ! I I
— = — =kt

(Clo] [clo | 7] |1 ]

L 0,0000.300 1 — = 303,804 (1mol ')

1
[co] |1 ] (1], 3,5.10
_x[u::) ]:[[ ]:3.1u_m ‘mol /]

14. Vi giai doan 2 xdy ra chdm nén v=k, [H:i:):] [I ! 3] (*)
Tur giai doan 1 ta co:
N O, .
k, = u = [N.O.]=k [NOJ
[NOT (**)
Thay (**) vao (*) ta duoc:

v=kk[NO] [H.]= KNOT [#.]

14 N 3 - | - - -
15. Co ché d& nghj cho phan img: =0+ &= = 2NO:

Phi hop v6i phurong trinh tée do xéc dinh ti thye nghiem * = KNOIO:]

NO + 0, — NO,

nhu sau:

Giai dogn 1: (chdm)

Giai doan 2: NO, +NO - NO, (nhanh)

16. a) Phwong trinh héa hoc:
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CH.COOCH, + HOez——=CH,COOH + CH .OH )

HCl+ NaOH — NaCl+H,O (2)
CH,COOH + NaOH — CH,COONa + H.O (3)
b) Phuong trinh dong hoc cta phan tng duoc viét:
v=k [HCI)[CH.COOCH, ]
Do luong Acid dugc 1y du nén phuong trinh trén dugc viét lai 1a
v=k[CH,COOCH, |

voi ¥ = F T 118 tieh v ciia NaOH tiéu thy 1a d do ndng do HCI va CH;COOH hinh thanh trong qua

trinh phan tmg. Néu goi V. 1a thé tich tmg véi lac két thuc phan tng thi V.=V s& ti 16 v6i nong d6 dau

.-

9 ~ Je NN - eoge A . V ~ o2 1A <o it A A .
cua este. Cling twong tu néu V, la thé tich ung véi tung thoi diém t thi ! ) s€ ti I¢ v&1 nong do este tai

thoi diém t. Phuong trinh hing s6 cua phan tmg bac nhét c6 dang:

Kt=2.3031g %o
e -‘kr o -‘hrl
Hay:
kt=2303g(V, -V, )-2.3031g(V -V
. . . VvV, -V . .
Neéu phan g 1a bac nhat thi d6 thi cua lg e “ ) phu thudc t phai 1a duong thang véi do doc 1a
t 0 21 75 119 *©
Vi 244 25,8 29,3 31,7 47,2
V.-V, 22,8 41,4 17,9 15,5 -
lg(V, =1,) 1,358 1,33 1,253 1,19 -
Do thi 1a duong théng ching to phan ung 1a bac nhat. Tu dd thi xac dinh duge do doc cua duong théng la
3 . F ; I
—1,46.10 suy ra: k=2303140.10 =330.10 ph -
17.
— .03 - 3 .
a) Mo =0.03(mol) van,, ¢, =0.01: (mol) hop vdi ti s0 theo phuong trinh

phéan ung :
2KOH + H.80, - K.80, +2H.0 (1)
Téc d6 trung binh cua phan tng (1):

! 0,03
_An_ —=0,04mols
Theo Al 0,75
- An —0,015
HSO, =——=-—"—"-=0,02mol -5
Theo . Al 0,75

Két qua nay hoan toan ding, mic du khong trung nhau, do hé sb 2 chét trong (1) khic nhau. O day, bién
thién A7 (s6 mol) thay cho Ac (ndng do).
b) Tir phwong trinh phan tng @ hE — dD+ el (2)

Néu (2) dit don gian thi bidu thac tinh tée do 1a |~ *C Ce (3)
= Céc hé s6 a, b co vai tro trong (3).
- Véi vi du ¢ phan émg (1) két qua tinh chua don gian cho 1 phan tng, dé tranh

ket qua do, ta can dung h¢ so cac chat nhu sau
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G__LAC, _1aC, 1 AC, | AC,
1A b at d At e A (4)
Khi thay A7 cho AC ta co:
— A, 0,03 .
KOH: Vo — L A% _ 1003006
Theo 2 Al 2075
— An,.. 0,015 .
HSO V=2t OO g oo mals !
Theo Al 0,75

Dang 1: Téc dd phan ing
Cau 1: Thuc hi¢n phan tng sau trong binh kin: H, g+ Broxy —2HBr(
Luc dau ndng d6 hoi Br, 13 0,072 mol/l. Sau 2 phit, nong d6 hoi Br, con lai 1a 0,048 mol/l. Téc do trung
binh cua phan tng tinh theo Br, trong khoang thoi gian trén 1a?
Pap $6:0,012 mol.I'".ph™
Céu 2: Cho phuong trinh hoa hoc ctia phan tmg: X +2Y — Z + T. O thoi diém ban dau, nong d6 cta chat
X 14 0,01 mol/l. Sau 20 gidy, nong do cua chat X 1a 0,008 mol/l. Toc do trung binh ctia phan g tinh theo
chat X trong khoang thoi gian trén 1a?
Pap s6: 10* mol.I's™
Cau 3: Cho phan ung: Br, + HCOOH — 2HBr + CO..
Nong d6 ban dau cta Br, 14 a mol/lit, sau 50 gidy nong d6 Br, con lai 1a 0,01 mol/lit. Toc do trung binh cta
phan ung trén tinh theo Br, 14 4.10° mol/(l.s). Gia tri cua a 1a?
Pip s6: 0,012mol.I"
Cau 4: Cho phan tng héa hoc: Br, + HCOOH— 2HBr+ CO;
Lac déu néng d6 cia HCOOH 14 0,010 mol/l, sau 40 gidy nong d6 cia HCOOH 1a 0,008 mol/I. Tdc do
trung binh ctia phan Ung trong khoang thoi gian 40 gidy tinh theo HCOOH 1a?
Pap s6: 5.10° mol.I'.s™
Cau 5: Xét phan g phan huy N>Os trong dung moi CClsy & 45°C: N,Os — NoO4 + %2 O,
Ban dau ndng do ctia N,Os 1a 2,33M, sau 184 gidy ndng do cua N,Os 13 2,08M. Thc do trung binh cia phan
ung tinh theo N>Os 1a?
Pap s6: 1,36.10° mol.I'.s™!
Dang 2: Phan ing béc 2
Cau 1: Hang s6 toc d6 ciia phan ting bac hai: 2A — san pham 1a 8.10° M .phat". Hiy xéac dinh thoi gian
dé nong do chat phan ting
a. Giam tir IM xubng 0,5M
b. Giam tur 0,5M xuong 0,25M

HD:

1 1

L1l w

C C,

!

1 1 8107t t-12500ph
05 R

b

L 1 _810%t— t= 25000ph
025 05
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Cau 2: Cho phan ing A + B — san pham. La phan tng bac nhat dbi véi ca A va B, ban dau [A] = [B] = IM
v6i k =107 1/(mol.s)
a. Xac dinh bac ctua phan tng
b. Tinh ndng d¢ ctia A sau 100 s
c. Tinh ti; (thoi gian ban huy) ciia phan g
d. Thoi gian dé nong d6 ctia A con lai 1a 10% so v6i lwong ban dau (hay 90% A phan tng)

HD:
a
v= k[A][B]= ph¥n eng bEc 2
b.
L_Lm?,lm_xc_m_:qaw
C'_II; 1 o
C.
1 1
T_ = = :I[HTTN |
% Ck 1107 *
d.
i—l‘:lﬂ?.t_ﬂt:m
011 1

Ciu 3: Ethyl acetate duoc ding rong rai lam dung méi cho cac phan ung va tach chiét cac chat hoa hoc.
Thue nghiém tién hanh theo ddi phan tng bac 2, xa phong hoa ethyl acetate bang NaOH theo thoi gian thu
dugc bang két qua sau:

t (phut) 0 3 6 9 12

Cnaon (mol/l) 0,044 0,028 0,021 0,017 0,014
Biét ndng d6 ban dau cua ethyl acetate 13 0,040 M
a) Xac dinh hang s toc d6 phan ung
b) Tinh thoi gian ban huy cua ethyl acetate
HD:
t (phut) 0 3 6 9 12
Cnaon (mol/l) 0,044 0,028 0,021 0,017 0,014
Catseoocas 0,040 0,024 0,017 0,013 0,01
=
In 0028_ Inﬂ'm= (0044-0,04).k,.3= k., =491 / mol.ph)
0 024 0,04 ’ ’
0021 0,044
In— —In= =(0,044-0,04).k,.6= k., =483/ nol.
oo Moo ( ).K; s = 4,831/ mol.ph)
0017 0044 B L
lnD.CJB In 008 (0,044 0,04) .k, 9= k, = 4,80(] / mol.ph)
0014 0 044
In— —lh= =(0,04-004) k.12 = k. =502/ mol.
ool 00 ( )k - ( )
=k, = 4,887/ mol.ph)
b
1
T, ,=—————=512ph
7z 0,04.48875
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Dang 4: Nang lwgng hoat héa ctia phan ing
Céu 1: Phan tng phan huy etilen oxide thanh CH, va CO 1a phan tmg bac nhat. Hang s6 tbc do ciia phan

1,25.10*

g nay dugc tinh theo biéu thirc log logk =14,34 — . Tinh nang lugng hoat hda cua phan ng va

gié tri hang s6 toc d6 k (theo phit) & 670K.
HD:
Taca

Ink =2 303logk

= Ink =33 025~ 28810

-E

R

m:ink= 1 C= %= 28810" = E_=2,8810°8314= 23 944.10° ]

Khi &

=

1,25.10°
670

Cau 2: Mot phan g bac 2 co héng s6 tbe 36 & 800°C 14 5.10° 1/(mol.s) va nang lugng hoat hoa la
45kJ/mol. Tinh hang s toc d6 & 875°C
HD:

logk = 14,34~ — k=4,8210"ph*

k., E..1 1 k. 45000 1 1
n—= = 1l —_

C RT T, '"510° " 831 500 273 850 273
— k,=6,95.1071/nol.s

Cau 3: Hing sb téc d6 cua mot phan tmg bac nhat :A — B+ C 1a2.107s" ¢ 288 K va 0,38 s ¢ 325 K.
a/ Tinh nang luong hoat dong hoa cia phan ung.
b/ Tinh thoi gian can thiét dé phan ng hoan thanh dugc 0,1% ; 50% ; 75% & 303 K

)

HD:
=l
n028 B (L1, k9705
2107 8314288 35
h
x 6192795 1 1 .
| _ 61927, k- o07st
"S107 " 8314 38 303 ¥ >
Phineng bk 1;
n29 _ 5072t t- 0,014s
99,9
100
NP 0072t— t= 9,63
"5
100

N2 _ 6,072t t= 19, 2%
"5

Cau 4: Dé dy doan tudi tho cta thudc A bang phuong phap 130 hoa cap téc ngudi ta bao quan thude & 2
nhi¢t d6 40 °C va 50 °C. X4ac dinh ham lugng thube con lai thu duoge két qua sau

Thoi gian (thang) Ham luong thudc con lai (mg)
T, =40°C T,=50°C
0 101,5 101,5
2 99,7 96,5
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4 98,0 91,8
6 96,3 87,2
Biét phan tmg phan huy thudc A tuan theo dong hoc phan g bac 1

a) Xac dinh hing s toc do ciia phan tng tai 40°C va 50 °C
b) Tinh thoi han sir dung cta thude tai 30°C. Biét thude chi duge dung khi ham luong thude con lai khong
dudi 90%.

HD:
a phfneng bkc 1
T=40C
|nlDl§’= k2= k, =809510th
101,5
INn—==k, 4=k, =877.10*th -
% =8
n29LS_ y 6k, -876.10%h
99,7
— k=88310°th"
T=50C
lﬂl5 .
o k..2= k, =00253th -
96.5 : :
In %_k A=k, =00251h *
918 -
N2y 6k —0,0253h
— k=0,0252th -
b
Taca:
0022 E 1 1 b g

§83.10° 8314 40273 50+ 273

883.10° 88146,2 1
| _ . x=2887.10th®
N 8314 (30,273 20, 2?3} X =2

Khi @:
C:l

0

Phin III: HE THONG BAI TAP TU CAC PE THI HSG CHINH THUC CUA

TINH, OLYMIPIC.,...

Cau 1:
Cho phan tng bac mot sau:
CCLCOOH (k)— CHCls(k) + CO2 (k)
Thyc hién phan tmg ¢ 30°C, nong do chat phan Gmg giam di mot nira sau 1 gio 23 phat 20 gidy. O

70°C, néng d6 chat phan ng giam di mét nira sau 16 phut 40 gidy.

a) Tinh thoi gian can dé nong d6 giam xudng con 1/4 & 30°C va hé s nhiét d6 cua tée dd phan tng.

b) Tinh nang lugng hoat hoa cta phan Gng.

Hwéng din giai:

In ~2,887.10 it — t=36,5th.ng

0,693 0,603

t, 1000

a)k 38K = =6,93x10—4 s—1.
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Lip e %2.3@3@%
Theo t= K N tya= 693<10 120 —2000's (tie 13 2 x tV2)

0,693 0,693
spmc— B 00 50000451,

lnf'" =y I

Hé s6 nhigt do: "o =y =1,125

LE 1 1 0,93 10" . (1 l

n=Z2="2i———3} In — o _
1L39=107" 5314 1303 343 |

b) Theo ke ROTOT
= E, = 34,704 (KJ/mol)

Cau 2: Xét su thuy phan cua ester methyl acetate & 25°C trong cac mdi truong sau:

* Truong hop 1: Trong mdi truong base, khi ting ndng do kiém 1én gap doi thi tbc do phan tmg ting 1én hai
lan. Nhéan xét nay ciing duoc thdy khi ting nong d¢ ciia ester 1én hai lan.

*Truwong hop 2: Phan tng thuy phan dugc thuc hién trong moi truong dém

*Trwong hop 3: Ngudi ta tién hanh phan tng thuy phan trong méi truong Acid HCI 0,05M du. Pong hoc
ctia phan tng duoc nghién ctru bang cach chuin d6 25 ml hdn hop phan tng bang dung dich NaOH ¢ timg
thoi diém t v6i két qua nhu sau

t [phut] 0 21 75 119 00
Vyeon [em®] | 24,4 25,8 29,3 31,7 47,2
1. Hay viét phuong trinh dong hoc cua phan tng. Cho biét bac ciia phan tng trong tig trudng hop.

2. Trong THI: Néu cho 0,01 mol xut va 0,01 mol este vao 1lit nudc (xem nhu thé tich thay déi khong dang
ké). Sau 200 phut thi 3/5 lwong este chwa bi phan huy. Tinh hing sb téc d6 phan tng k,

3. Trong TH 3: Hay tinh hang sb tbc do phan tng ks va thoi gian dé este phan huy hét 50%. Tir d6 hiy so
sanh gia tri k; va k;

Huwéng din gidi:

1. THI: CH;COOCH; + OH CH;COO" + CH;0H
To6c d6 phan Gmg: vy, = k. [CH;COOCH; J*. [OHY
Khi tdng nong do OH" 1én 2 lan thi vy, tdng 2 1an nén y =1

este 2 x=1 .
Vay vy =k. [CH3;COOCH;].[OH"]. Phan tng c6 bac riéng phan déi vdi este va OH™ déu =1 nén bac ctua phan
ung la 2.
TH2. Moi truong dém thi nong do OH™ khong doi nén gdp ludn vao k va lac d6 v, =k’. [CH;COOCH;] voi
k> =k. [OH ]

TH3. Phan émg: CH;COOCH; + H,0 U 't} CH,COOH + CH,0H 7
Gia str phan ung la bac 1 d6i véi CH;COOCH; (do moi truong Acid thi H>O khong do1). Lic do ta co:
dx
vy = - At =k (a-x) . o q
voiala népg (‘I’(f) l?an dau cua CH§COOCH3 , X !él nong QC) CH3CQOCH3 bi bién doi tai thoi diém t.
Phan ly bién s0 lay tich phan 2 vé cua (*) va ket hop diéu kién dau dugc:
in( 2]

—In
k= t La-x/ (*%)

a s& (mg voi thoi diém t = oo khi ester bi phan hity hét: Voo - V,
a-x ung voi thoi diém t khi ester bi phan huy: V.-V,

Thay s6
- t=21 phut (min) duoc k1= 3,0176. 10> min™
- t=75 k2 =3,2261.107 ----
- t=119 k3= 3,2430. 103 ----

Thay k1 ¢ k2 ¢ k3 nén gia thiét 1a ph hop. Vay k = 1/3 (k1+k2+k3) = 3,1622. 10° min™ ,
2. THI. S6 mol ester= s6 mol OH" va phan mg béac 2 nén: dx/dt = k(a-x)? phan ly bién so lay tich phan 2 vé
va ap dung diéu kién dau suy ra:
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1 1 1
_ 200 (0 01.3/5 0 01) 0,333 min”
In2
3. TH3. Hang s0 toc do phan tmg: k =3,1622. 10” min™". Tir (**) c6 ngay ti» = k =219,1978 min
Cau 3: (Dé duyén hdi-chuyén Lao Cai 2017)

Xét phan g sau: CH;X + Y — CH;Y + X. O 25°C ngudi ta tién hanh 2 day thi nghiém véi két qua nhu
sau:

1 1

a-—x da

1 1 1

ki= 0=X @ hayk= [

Day thi nghiém 1: [Y]o = 3,0 Day thi nghiém 2: [Y]o=4,5M
M

[CH;X] (M) thoi gian (h) | [CH;X] thoi gian (h)
7,08.10° 1,0 4,50.10° 0

4,52.10° 1,5 1,70.107 0,70

2,23.107 2,3 4,19.10* 1,7

4,76.10* 4,0 1,11.10* 2,6

8,44.107 5,7 2,81.107 3,6

2,75.10° 7,0

Mit khac, ngudi ta ciing tién hanh thi nghiém ¢ 85°C. Khi [CH;3X]o = 1,0.10° 2 va [Y]o = 3,0 M, hing s6 toc
d6 phan tng la 326 (don vi thoi gian trong hang sO toc do 1a gio)
1. Xac dinh biéu thirc toc do va gia tri hing sb téc d6 cua phan ting & 25°C.
2. X4c dinh nang luong hoat ho4 cua phéan tng trén.
Huwéng din gidi:
1. Trong ca 2 thi nghiém, vi [Y]o >> [CH;X], do d6 trong sut qua trinh phan tmg, ndng do Y thay doi
khong dang ké. Trong biéu thirc R = k.[Y]™.[CH:X]" ; dit kupp = k.[Y]™ = const.
Dbi voi thi nghiém thir nhat, ta xac dinh duoc n =1 va Kupay = 0,933 h!
Déi véi thi nghiém thir hai, ta xac dinh dugc n= 1 va kypy = 1,42 h”'
Ta c0: Kopp = K. [Y]™ = In Kapp = In k + mln [Y]
Tir d6 ta thiét 1ap duoc hé phuong trinh bac nhat 2 4n 1a In k va m, giai ra ta dugc m = 1; k = 0,300 M".h™".
Do d6 biéu thirc téc d6 1a R = (0,300 M™".h")[CH;X].[Y]
2. Theo phuong trinh Arrhenius, ta c6:

R.lnllz—l
E, = 1 12 =103 kJ/mol
LT

Céu 3. (Dé duyén hdi-chuyén Lao Cai 2018)
1. Bé nghién ctru ddng hoc cua phan ing
2[Fe(CN)3— + 21 T o[Fe(CN)J4— + I ().

Nguoi ta do téc do dau cua su hinh thanh iodine ¢ 4 hon hop dudi day. Cac hon hop ban dau khong chira
iodine.

c([Fe(CN)]3 | c(I-) | c([Fe(CN)e]4— | Toc do dau
—) mol/L mol/L. | ) mol/L mmol.L—1.
h—1
Thinghiém 1 | Hon hop 1 1 1 1 1
Thi nghiém 2 | Hon hop 2 2 1 1 4
Thi nghiém 3 | Hon hop 3 1 2 2 2
Thinghiém 4 | Hon hop 4 2 2 1 16
Trong trudng hop tong quat, tc d6 phan ing dugc biéu thi boi phuong trinh:
de(l)

dt = k.c"([Fe(CN)g]3-).c°(I-).c!([Fe(CN)]4-).c4(L)
Xac dinh gia tri cua a, b, d, e va hang 0 toc d phan ng k.
2. Co ché sau day da dugc dé xuat cho phan ung (*):
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AT

[Fe(CN)s]3— + 21- " [Fe(CN)e]4— + L— (1)

[Fe(CN)oJ3— + L~ — [Fe(CN)d4— + L S
a. Trong 2 phan tng trén, phan (mg nao dién ra nhanh, phan (mg nao dién ra chdm?
b. Chimg minh rang co ché trén phu hop v6i phuong trinh bi€u dién toc dd phan tmg tim dugc ¢ (1)
Hudng dan giai:

1. Tu thi nghiém 1 va2—> a=2

Tu thi nghiém 1 va3 — > d=-1

Tur thi nghiém 1 va4—— b=2

e=0
de(,)
dt =k .c*([Fe(CN)s]3-).cX(I-).c—1([Fe(CN)s]4-).c’(I)

Thi nghiém 1:
1.10-3 mol.L—1.h—1 =k . 1 mol>.L-2.1 mol*>.L-2.(1 mol.L—1) —1
K =1.10-3 mol-2.L*. h—1
2.
ki1

[Fe(CN)s]3— + 21— “i°  [Fe(CN)sJ4— + L~ (1)

[Fe(CN)s]3— + I~ — [Fe(CN)eJd— + L )
(1) dién ra nhanh; (2) dién ra cham.
Néu chép nhan nhu vay thi chiing minh dugc réng co ché dé xuét phu hop véi dinh luat tdc d6 rut ra tir thuc
nghiém.
Chirng minh:
Tu can béng (1) dugc xac lap rat nhanh:

k, _ cl[Fe(CN),T ) = el k, cl[Fe(CN), ") = c’(I)
= _

ko cl[Fe(CN) T )= o () ey = Ko c([Fe(CN), T )

(a)

Phéan tng (2) dién ra cham:
de(l 2)

dt =k, x ¢([Fe(CN)s]3-) x ¢(I,-) (b)

Thay (a) vao (b) ta dugc:
de(ly) ki c{[Fe(CN),]7) = ¢*(T')

a _ k, <k, X c([FelCN) )

’ Két qua nay phu hop voi két qua thyc nghiém.
Néu phan ung (1) 1a cham, phan Gng (2) nhanh:
de(I 2)

dt =k, ¢([Fe(CN)s]3-).c(I-) va c(I-) = ki.c([Fe(CN)e]3-).c*(1-) —
dc(1,)

2

dt =k, k,.c*([Fe(CN)e]3-).c*(I-). Két qua nay khéng phi hop vai két qua thuc nghiém.

ki
Cau 4: Boi voiphantmg: A~ 2 B
Cac hang s6 toc d6 k, = 300 gidy ' ; k, = 100 gidy "' . O thoi diém t = 0 chi c6 chat A va khong c6 chat B .
Hoi trong bao lau thi mot nira lugng ban déu chat A bién thanh chat B?
Hwéng din gidi:
Ta co:
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=0 a 0
t a2

] X
=—Iln—=
I X, —X

k +k,

Ap dung cong thirc dé cho : i ’ .
O day nong do lac can bang x. duoc xac dinh th6ng qua hang so can bang K :

_[B]_

[ A] ax, -x_
_aK
Sau khi bién déi ta duoc : 1+K
ak-xi 1+K)
X " X=—
, Kk, =239 1o 28 x=2
Cudi cung t aK-x-Kx Vi 2
Kk, = 22300 g2
t a ,a 2,303, 2K 2,303, 2K
aK-—-K= = Ig = 1
Nén 2 2 t 2K-1-K t K-1
Vi K = ki/k
2,303, 2k; 2,303 , 2.300
== lg =— . :2,7.10_3 ia
Nén k,+k, "k -k, ~300+100 ©300-100 glay
Cau s: . . :
1. Biét gia tri nhi¢t dong cua cac chat sau ¢ di€u kién ti€u chuan (298 K) la:
Chat Fe 0, FeO Fe,0; Fe;0,
AH{ (kcal.mol-1) 0 0 ~-63,7 | —169,5 | —266,9
S? (cal.mol-1.K-1 6,5 49,0 14,0 20,9 36,2

Tinh bién thién nang luong do Gibbs (AG?) cta su tao thanh céac oxide iron, tir cac don chét & diéu kién
chuan. Tur d6 hay cho biét ¢ dic¢u kién chuan oxide iron nao bén nhat?
2. Bang thyc nghiém ngudi ta da thu duge nhitng so liéu ctia phan ung gitta NO va H, ¢ nhiét d6 700°C

nhu sau:
N Nong dIQ{ ban dau Nong %)gan dau Tée do ban diu
2 -1
(M) (M) M.s
1 ]0,0100 0,0250 2,4.10°
2 10,0050 0,0250 1,2.10°
3 10,0100 0,0125 0,6.10°

Xac dinh bac ctua phan ung.

Xac dinh hing sb toc do phan tng.

c. Hai co ché dugc dé xuét cho phan tmg trén duoc trinh bay dudi ddy, xac dinh co ché nao phu hop véi
qui luat dong hoc thuc nghi¢ém?

Co ché 1:

o e

2NO (k) — NzOz (k) nhanh
N>O; (k) + Ha (k) —=— 2HON (k) nhanh
HON (k) + H; (k) —“>5H,0 (k) + HN (k) cham
HN (k) + HON (k) ——> + N, (k) + H:0 (k) nhanh

Co ché 2:
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2NO (k) - N0, (k) Keo nhanh
N,O, (k) + H, (k) ‘-1} N,O (k) + H,0 (k) chém
N>O (k) + H; (k) —— N, (k) + H,0 (k) nhanh

Huéng din gidi:
Fe + lii}: — FeO
1. 2 (1)
AH| =-063700calmol

S %5'. )= —17calmol "K'

AG = AH —TAS, = —538034calmol

2
Fe+ ':'iﬁ}: — Fe 0,
- 2
AH = —=169500cal.mol
2
—(2.8;,+ 38, )=—055calmol K

AS! =8

AG.=AH, - TAS = - 149951 2 calmol
2Fe+20. - Fe O,

3)
AH! =-200900calmol '
AS =8, , —(38, +28] }=-58L3calmol '
AGY = AHY = TAS = -242672.6 calmol
2. a) Phuong trinh dong hoc c¢6 dang: v = k.[NOJ*.[H,]*
Thay céc gia tri thuc nghiém vao ta co:
=2,4.10° =k.0,025*.0,01¥
v, =1,2.10° =k.0,025*.0,005¥
=0,6.10° =k.0,0125%.0,01¥

Suy ra: X=2; y=1.

Vay béc toan phan ciia phan tmg 1a 3.

b) Hang sé toc do phan tng la: k = 0,384 (mol/1)?s

¢) Giai doan cham nhat quyét dinh tdc do phan tmg:
Theo co ché 1: v =k.[HON].[ H,]

%: %k.{?‘“:}]: —k.[H.]IN.O,]=0

N0, = LINOT

2k.[H.]
d[Igﬁ:H]:jk:[II:][\l 0.1]- k.[HON][H, |- k. [HON]HN]= 0
d[zltw] k..[HON][H.]-k.[HON][HN]=

rHON |- 22[N0:]
(2) - (3) ta duoc:
ron |- =NOT
(1) thay vao (4) ta duoc: 2k,[H.]
V= [‘j”] KINOT

Thay (5) vao biéu thirc v ta duoc -
Co ché nay khong phu hop voi qui ludt dong hoc thuc nghiém
Theo co ché 2: v =ks.[ N2O].[ Hz]

uigeli.xyz

(1)

2

3)

“4)

)

Trang 26



uigeli.xyz
= k.Ke.[ NOJA[ Ha]
’ =k’[ NOJ*.[ Hy]
Co ché nay phu hop véi qui luat dong hoc thuc nghiém

cé
Cau 6:
6.1. Cho phan tmg sau: 2NOx(g) — > 2NO(g) + Ox(g). A
M&i dudng cong trong hinh bén biéu thi sy thay do6i nong do clia mot
chét theo thoi gian. Hay cho biét duong nao tng véi su phu thudc nong do B
ctia chit nao vao thoi gian? Vi sao?
C
6.2. Cho phan ung sau dién ra tai 25°C: S,0s* + 3I' — 2SO0, + I
Pé xéac dinh phuong trinh dong hoc ctia phan g, ngudi ta tién hanh do toc
d6 dau ciia phan g & cac ndng do dau khac nhau
Thi nghiém [0 (mol/L ) [S:05]o (mol/L) | v, x10° (mol/L.s)

1 0,1 0,1 0,6

2 0,2 0,2 2,4

3 0,3 0,2 3,6

a) Xac dinh béc riéng phan cta cac chat phan tmg, bic toan phan va hing s toc do ctia phan tng. Chi rd
don vi ctia hang sb toc do cuia phan tng.

b) Néu ban dau nguoi ta cho vao hdn hop dau & thi nghiém 3 mot hdn hop chia S,05 va ho tinh bot sao
cho ndng do ban dau cua S,0;> bang 0,2 M. Tinh thoi gian dé dung dich bit ddu xut hién mau xanh.

Biét phan img: 2S,0:” + I, —> S,0¢”
hién thi nong d6 I; > 1.10° mol/L.

+ 3T ¢6 toc dJ xay ra rat nhanh va dé c6 mau xanh xuat

Hwéng din giai:

6.1. Cac nong do ctia NO va O, tang voéi thoi gian (cac duong A va B).Vi nong d6 NO tao ra gap doi nong
d6 O, cho nén duong B biéu thi sy phu thudc nong do cua O, vdi thoi gian.
Puong C biéu dién nong d6 ciia NO, vi NO; 1a chat phan tg nén nong d6 giam dan theo thoi gian.
6.2. a) Phuong trinh toc d6 cua phan tng c6 dang: Ve = ko [S2057 1" [1]"
=>lgvpe = lIgkye + nlg[S,0s*] + mLg[I]
Thi nghiém 1: 1g (0,6.107) = Igk,, + nlg(0,1) + mLg(0,1)
Thi nghiém 2: 1g (2,4.107) = Igk,. + nlg(0,2) + mLg(0,2)
Thi nghiém 3: 1g (3,6.107) = Igk,, + nlg(0,2) + mLg(0,3)
Giai hé ta c6: n=m = 1; Igk,, = -1,222
Bic riéng phan cta céac chat déu bang 1; Bac phan tmg = 2.
Kpe = 6.107 (mol.L.s™)
b) Khi cho S,05> vao va xdy ra phan mg rat nhanh véi Iy

25?03? |, —— S;DE? ¢ 3l 2)

Khi d6 ndng do I khong ddi trong giai doan phan mg (2) dién ra, do d6 bac ctia phan tmg (1) s& bi suy bién
thanh bac 1.
Vpur = 0,06 .[S:05710,3 = 1,8.107 [S,057]
Khi d6 c6 thé coi nhu xay ra phan tng:
Szng_ + 282032_ — 28042_ + S4062_
Thoi gian dé luong S,05> vira hét 1a t,. Diéu nay copper nghia véi luong S,0s> dd phan tmg = 0,1M.
£.18107 = In—22 _
Khi d6: 02-01 =385 giay
Dé c6 luong 15 dat dén 10°M thi thoi gian thém 14 t,.
U @ =k, 101- y)(0,3-3y) == 3k_ t, = L - i
Vou = Yoodt ' e 0l1-y 01

Véiy =10°M =>t, = 0,56 gidy.
Thoi gian t6i thiéu dé xuat hién mau xanh 1 38,5 + 0,56 = 39,06 gidy.
Cau 7: 1. Trong dioxane, urea tu ion hoa thanh ammonium isocyanate
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13'

OC(NH.), NH,OCN
0 61°C k = 1,62.10° phut™; k, = 0,157.10°° phat"
O 71°C k, = 6,35.10°° phit'; k, = 0,445.10°° phut”

l]

a) Tinh nang luong hoat dong hoa cua phan (mg thuén ( ) va cua phan ung nghich ( @),

b) Tinh hang s can bang ciia phan Gmg ¢ 2 nhiét do trén.

¢) Tinh AH® cta phan tng. Biéu dién E, ; E, va AH trén gian @6 duong phan tng.

2. Trichloroethanoic acid bi decarboxyl héa nhanh trong dung dich nudc theo phan tng:
CCI;COOH(aq) — CHCls(aq) + COx(k)

Nguoi ta xac dinh dugc su bién d6i thé tich CO, theo thoi gian nhu sau:

Thoi gian (phat) 330 1200 2400 7760 0
Thé tich CO, 2,25 8,30 14,89 31,14 40,04
(ml)

a) Xac dinh bac cua phan ung
b) Tinh thoi gian dé ndng do CCl;,COOH trong dung dich giam di 25%.
¢) Tinh thoi gian dé thé tich CO, thu duoc 13 25 ml.

Huéng din gidi:

I . .
In L= —L—[ ]——le — E =R LT, In IL“—

1. a) k, R T, T, T.-T, Kk,
Thay k; hoac kn ung v6i Ty = 334K va T, = 344K vao cong thire trén

= Eo 213049k, B = 995217

K- X
b) kn
Thay céc gia tri k, va k, & 2 nhi¢t d6 = K, = 10,32 va K, = 14,27
o AH = B _Ei 230971
E 7y Y

E¢ E®
AH

>t
2. CCI;COOH(aq) — CHCls(aq) + COx(k)

X AN . n.
a) Dé thay acid o= CO,

V(() « (Co—C); (o > o Cp = (VC‘O}-:; _ V(‘Olt ) « C,
Cr 1""'rt:l_-r'\"'r'dl_-.
S |
Gia sirphan tmgbic 1 —InCo=In "0 = ktesln (V€O Veou) = ki + In( V0r)
Thoi gian (min) 330 1200 2400 7760 o
Voo, () 225 8,30 14,89 31,14 40,04
Voo Veo gy 3179 31,74 25,15 8,90

Hdi quy tuyén tinh — k = 1,94x10"* (phat™")
b) t = 1485 phat

¢) t =5047 phut

Cau 8:
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Trong mot 6ng thay tinh han kin ¢6 gin hai soi vonfram cach nhau 5 mm, chtra day khong khi sach

va kho tai nhiét do va ap suat chuan. Phong dién giita hai soi vonfram nay, sau vai phut, khi trong dng
nhudm mau nau dic trung.

1. Tiéu phan nao gay nén sy d6i mau quan sat dugce néu trén? Udc luong gidi han ndng do 16n nhat caa
no trong dng thuy tinh. Biét khong khi chira 78% N va 21% O (theo thé tich).

2. Mau nau tuong ty cling thdy xuét hién khi oxygen va nitrogen (II) oxide gap nhau trong 6ng thay tinh
chéan khong. Viét phuong trinh phan tmg xay ra trong ong thuy tinh.

3. Tién hanh cac thi nghiém & phan 2 tai 25°C, ta thu dugc cac sb liéu ghi & bang dudi day:

S6 TT | [NOJ mol.l" [0,] mol.I" Toc d¢ lic dau (mol.I.s™)
1 1,16.10* 1,21.10°* 1,15.10°
2 1,15.10" 2,41.10* 2,28.10°°
3 1,18.10* 6,26.10° 6,24.10°
4 2,31.10* 2,42.10* 9,19.10°°
5 5,75.10° 2,44.10* 5,78.10°

Hay xac dinh bac phan tng theo O, theo NO, bac ciia phan tng chung va hing sd toc d6 phan tng &
298K.
Huéng din gidi:
1. Tiéu phan gy ra mau la khi NO, (khi mau nau do).
Vi khong khi c6 78% N, va 21% O, (theo thé tich). Theo phan tng:
N, +0Q, —2Rsh_,5NO

2NO+0,——2NO,
hay:
N, +20,——2NO,
Trong d6 O, 1a chit thiéu. Gia st c6 1 mol khong khi, ta co:
[NO, 1H0, ]=1nol. 2L i— 9,375.10°mol / L
100 22,4
2. Phan ng: 2NO+0, —2NO,

3. Bac phan tng theo O, NO va bac phan tng chung:

- Tir cac thi nghiém (1), (2) va (3) ta thay khi giita nguyén néng d6 ciia NO va thay d6i ndng do cia O,, ta
6 két qua: tbe do phan tmg ti 16 bac 1 v6i [0,]. Vay phan tng 14 bac 1 theo O,.

- Xét cac thi nghiém (2), (4) va (5) c6 ndng do ctia O, hau nhu khong thay doi, con ndng d6 NO lai thay doi:

Thi nghiém  Tilé [NOJ Ti 1é toc dd ban diu
4:2 2,01 4,03

4:5 4,02 15,90

2:5 2,03 3,95

Téc d6 thay d6i theo [NOJ*: Phan tmg bac 2 theo NO

2
Viy biéu thire tinh tdc do phan Gng: v=k. [02][NO]
Bac phan tng chung 1a 3.

. , _ 2
- Hing s6 tbe d6 phan tmg: K= V/[O2IINOT™ 1 a0 hi nghiem 15
Thi nghiém 1 2 3 4 5
k<10°(Pmol”s™y 7,064 7,054 7,159 7,117 7,165

T _ 2 2 1
. k trung binh: k_7,132.103(l .ol 2.s )

Cau 9:

Trong phase khi & 60°C, mot s6 phan tmg dién ra theo co ché sau:

A k,=111073s""! N k,=4.010735""! s C k;=2.2:107s7" s A

Ap suat ban dau cia A, B, C lan luot 12 4,00.10* ; 1,33.10* va 0,64.10* Pa.
a) Tinh néng d6 mol ban dau cua A. Biét R = 8,314 J/mol.K va ap suét tong (theo Pa) trong hé sau khi céac
ndng do cac chat khong thay dbi nia.
b) Viét phuong trinh dong hoc, biéu dién dinh luat tac dung khdi lugng cta chit trung gian B.
¢) Tinh ap suét ciia A (theo Pa) khi hoan thanh phan ing? Gi4 tri nay giam bao nhiéu lan so voi ban dau?
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Huéng din gidi:
a) St dung phuong trinh Claperyon-Mendeleev:
. 40
° RT 8314333
Tat ca cac phan tng dién ra ma khong c6 su thay d6i s6 phén tir, do d6 ap suat tong khong thay d6i
trong sudt qua trinh phan Gmg. Ap suét cudi bang ap suat dau:
Poo = Po(A) + Po(B) + Po(C) = (4,00 + 1,33 + 0,64). 10*=5,97.10" Pa
b) Chét B duoc tao thanh trong phan tmg thir nhat va tiéu hao trong phan tng thi hai, do d6:
d[B]
Lk [A]k, [B]

¢) Sau khi dat tdi can bﬁng, tdc d6 tao thanh mdi chét béng tdc do tiéu thu, ap suét téng gilt nguyén hay:

=1.45-10mol /L

P.EB}=P_m}.% P.(C)=P. (&)
k1.Poo(A) = ks, Pao(B) = k. Poo(C) => > va T (1)
Mit khéc: Poo(A) + Poo(B) + Pao(C) = P, (2)
Thay (1) vao (2) ta dugc:
B, 592100 :
P (A}_l T 0T T - 082 10Pa
F—+4— 1+ — -
k. kg 410° 2210°
29710 _ 5oy
68210

Vay 4p sudt cia A giam
Céu 10: Trong mdt phan tng bac nhét tién hanh & 27°C, ndng d6 cua chit phan tmg giam xubng mot nira
sau 5000s. O 37°C, ndng d6 giam di hai lan sau 1000s.
1. Tinh hing s tbc do phan tmg ¢ 27°C.
2. Tinh thoi gian dé nong do giam xudng con % & 37°C.
3. Tinh nang luong hoat hoa ctia phan tng.

Huéng din gidi:
1. Phan tmg bac nhat nén:
K _ 2,303 x1g2 _ 0,693

= = =1,39.10*s".
o 5000 >

2.
_ 2,303 x1g2 _ 0,693

Koo = =
(37°¢) t 1000

=6,93.10 *s "

_2,303xIg4
t1/4—k—
3.

=2000s.

(37°C)

k(37°c) —
k(27°c)
Cau 11:

Trong dung dich nudc, chat T bi phan huy phuong trinh:

T+2H,0 —»2X"+Y* (1)

Trong dung dich lodng, hang sd tbc d ctia phan tng tai 350 K 1a k, =4,00.10° 57",
1. Cho biét bac caa phan ung (1).
2. Tinh thoi gian can thiét t, dé 80% luong chét T bi phan hity & 350K.
3. Tinh héng sO toe d6 cuia phan tng k, tai 300K va thoi gian can thiét t, d&& 80% lugng T bi phan huy & nhiét
d6 nay. Biét nang luong hoat hoa E, ctia phan tng la 166,00 kJ.mol’ ' va E, khong phu thudc vao nhiét do.
4. Khi c6 mat chat xuc tac hang s tdc d6 ctia phan tng phan huy tai 300 K 1a k, =3,00.10* s™'. Gia st thira
sO tan sd phan tmg khong thay doi, tinh ning luong hoat hoa E, cta phan tng khi ¢6 mat xtc tac.
Hudng dan giai:
1. Vik; =4,00.10° s
Dua vao don vi ciia k (s™) nén phan trng tuan theo phuong trinh dong hoc bac 1.
2. Vi phéan tng la bac 1, nén:

[
9 2,303x 8,314 {300 310

E
d ( L1 ):Z,Ea:124kj.
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t-tin @ o102 a035055-1118h
k. 023 40010° QZ2a

nk _E "'l_ 1] |
3. Ta co: k. RIL T , thay s vao ta duoc:

k., 166 10°) 1 1 |
5=
41‘3 8.314 I-. 35{:' 3{1] suy ra: kz 2971 109
Lam tuong tu y 2 tinh dugc t, = 5,417.10% s = 1,505.10° h

In

4. 0 300K:
E'l
_ A eRT
 Khi khong c6 xic tic: <2 = A€ (1)
L
ST s A LA L A11a - A_kEZA.'EP‘T
- Khi ¢6 xtc téc, vi thira s6 tan s6 khong thay doi nén: (2)
k E.-E;
—Z=efl
Tu (1) va (2) ta duge: 2 , thay sb vao ta duoc:
2,97L10° _ smnw
3.10°
Suy ra: E,” = 91,32 kJ.mol ™.
Cau 12:

H,0, phan tng véi ion I- trong moi truong Acid theo phuong trinh sau:
H:0; g + 31ag + 2H 1wy = L@ + H20 )

DBong hoc cua phan ng nay da dugc nghién clru boi sy giam ndéng d6 H,0, va xay dung cac do thi
In[H,0,] theo thoi gian. Tét ca cac do thi déu c6 dang tuyén tinh va toan bo cac dung dich H,0, trong thi
nghiém déu c6 [H,0.], = 8,0.10* M. Hé s6 goc (a) ciia cac duong thang nay phu thudc vao nong do dau cua
I- va H" dugc cho trong bang sau:

Thi nghiém | [I-], (M) | [H], (M) | Hé sd goc (a) (phut")
1 0,1000 0,0400 -0,120
2 0,3000 0,0400 -0,360
3 0,4000 0,0400 -0,480
4 0,0750 0,0200 -0,076
5 0,0750 0,0800 -0,118
6 0,0750 0,1600 -0,174

Biéu thirc dong hoc ciia phan tng c6 dang:
—d [H,0,]

v=——=2=(k ok [H ])[1 ] [HO.]

(i
a. Xéc dinh bac cta phan tmg theo [H20:] va [I-].
b. Tinh gi tri hiang s6 toc do k, va k..
Huwéng din gidi:
a. Trong tat ca cac thi nghiém, nong d6 H,0, nhé hon rat nhiéu so véi néng d6 cta I- va H', do d6 noéng do
o [HO

ctia I- va H'gan nhu 13 hang sb va biéu thirc c6 thé duoc viét lai thanh e ] , trong do

b (i kT T

do tat ca cac d6 thi In[H,0,] theo thoi gian déu c6 dang myén tinh nén phan ung c6 bac 1 theo H,O, (n=1).

L W1 |”
Hé s goc (a) cua db thi In[H,0,] theo thot gian la [ [ :I '[ :I .

Pé xéac dinh bac I-, so sanh hé sé goc ¢ hai thi nghiém (1) va (2)
a.  —0.300  —(& +4,.0,040)0, 300"

- = = =3 =3= =1

a, —0,0200 =k + £.0,040)0, 100"
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Vay phan tmg la bac 1 theo ndng do I-.
b. Xét thi nghiém 1, hé s6 goc a; = -0,120 (phat™)
= ==k
= —(k, +£..0,04).0,1=-0,120
=k o+ k,.0,04 =120 (1)

Xét thi nghiém 4, hé s6 goc as = -0,076 (phit™")

!

=i, =~k
= —{k +£,.0,02).0,075=-0,070
=k +k,.0,02=101 (2}
|A =0,052
ki, =19,500
Tu (1) va(2) |
Vay k; = 0,082 M 'phat, k, = 9,5 M'phut!

Cau 13:

Dé phéan hity hydrogen peOxide (H,0,) voi chat xuc tac 1a ion iodua trong dung dich c6 mdi truong
trung tinh, nguoi ta tron dung dich H>O, 3% (chap nhén tuong duong voi 30 gam H,O» trong 1 x1,107 lit
dung dich) va dung dich KI 0,1 M véi nudc theo ti 1€ khac nhau ve thé tich dé€ tién hanh thi nghi€ém xac dinh

thé tich oxygen (VOZ ) thodt ra.

Thi nghiém Vivo, (ml) Vi (ml) Viro (ml) v % (ml/phtt)
0298 Kval atm
1 25 50 75 4.4
2 50 50 50 8,5
3 100 50 0 17,5
4 50 25 75 4,25
5 50 100 0 16,5

1. Xac dinh bac phan tmg phan huy do6i v6i H,O, va doi voi chat xtic tac I'.

2. Viét phuong trinh hoa hoc va biéu thire tinh téc do phan mg.

3. Tinh nong d6 mol ctia H,O, khi bat dau thi nghiém 4 va sau 4 phiit.

Huéng din gidi:

1. TU phuong trinh phan img: 2 H,O, > 2H,0 + O,
ta co: thé tich oxygen thoat ra trong 1 don vi thoi gian ti 1€ thudn v6i téc d6 phan tng
Theo cac thi nghiém 1, 2, 3 khi tang gap d6i thé tich dung dich H,O, va gilt nguyén thé tich cua dung dich
KI thi téc d6 phan tng tang gap doi, dicu d6 c6 nghia 1a tdc d6 phan ung ti 18 thuan véi nong do cua H,O,
— phan tng 1a bac 1 d6i véi H,0..
Tuong tu, tir cac thi nghiém 2, 4, 5 ta thiy toc do phan tng ti 18 thuan v6i ndng do ctia I = phan tng 14 bac
1 d6i véiT.
2. Phuong trinh phan tng: 2 H,0, =7 2 H,0 + O,
Ciio,-C

Biéu thirc ctia dinh luat toc d phan tmg: V = k. r ‘
3. Khi pha loang 3 lan thi nong d6 cua H,O,(Co) & thi nghiém 4 gidm 3 lan:

10
— Co =10 gam H,0,/1 lit. Hay Co = 34 =0,294 M.
Vi phan ting xay ra chdm nén c6 thé coi nhu toc do phan tmg (thé tich oxygen thoat ra) khong thay doi trong
khoéng thoi gian ngén (4 phut).
Sau 4 phut s¢ thoat ra: 4,25 . 4 = 17 (ml) oxygen, khi do:
PV LIRI0 605107
CRT 0,082,208 (mol)

I

Luc ddu c6: "0 =0,204 . 0,15 = 44,1.10° (mol).
Sau 4 phut, s6 mol H,O, chi con: 44,1.10° - 2. 0,695.10° = 42,71.10° (mol).
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0,04271

Vay sau 4 phat: “oo= 015 985 (.

Céu 14: Thyc nghiém hoéa hoc c¢6 phuong phap do d6 né cua dung dich dé nghién ctru dong hoc cua phan
ung. B no do ti 1€ thuan véi néng do chét phan tng c6 mat trong dung dich. Thuc nghi¢ém thu dugc s6 liéu
sau day tai 20°C cho phan ing trong dung dich nudc (c6 pH thich hop):

t(phut) |0 30 60 135 300 ©
Do nd 18,48 18,04 17,62 16,71 15,22 12,29
Ngudi ta du doan phan g trén 1a phan tng 1 chiéu bac nhat. Hiy x4c nhéan sy tinh toan d6 bang viéc tinh
toan cu thé. Tinh hang s6 toc do phan tmg.

Huwéng din gidi:
Gia st phan tng c6 bac 1a 1. Vi do no ti 1€ thuén véi nong do chat phan tng trong dung dich nén ta cé

a . D-D
=ln —
a-X D -D

kt=In

V6i a, (a-x) 1an luot 1a ndng do cua chit phan tmg lac ban dau va sau thoi gian t

D,, D, D, lan luot 1a d6 né cua dung dich tai thoi diém ban dau, sau thoi gian t va khi két thic phan Ung.
Dua vao dit kién dé bai ta c6
+k; = 2,4578.10°(phut™)
+k, = 2,4931.10°(phut™)
+ ks = 2,4948.10°(phut™)
+ ks =2,4931.10°(phut™)
Céc gid tri k c6 gia tri gan bang nhau nén gia sir diing. Vay phan tmg c6 bac 1a 1 v6i hang s6 toc do phan
ung la
TLIRLS :] K aga7.10°

(phut ™)

Cau 15:

O 25°C, hai phan ung don phan tr, I va II, ¢6 cing héng $6 toc dd, mac du nang lugng hoat dong hod E, cla
phan tmg I 16n hon ning lugng hoat dong hoa ctia phan ung I1. Tir dit kién d6, hiy cho biét nhan dinh nao
dudi day vé hai phan tng trén 1a chinh xac, tai sao?

(1) ki giéng ky tai moi nhiét do.

(2) ki 16n hon ky ¢ nhiét do thép nhung nho hon ¢ nhiét do cao hon.

(3) ki nho hon ky ¢ nhiét do thép nhung 16n hon & nhiét d§ cao hon.

(4) ki, 16n hon ky; ¢ ca ving nhiét do thdp hon va cao hon 25°C.

Hwéng din gidi:

I
E,

Hing s6 tbc d6 ciia phan tmg 1: ki=A,.€ © (1)
g
Hing s6 tc d6 ciia phan tmg 2: kn=A..¢ " (2)
lnk—f lnA—’ ﬂ
Te()vaQ)taco: *n = A . RT
koA EL-E
* 5 298°K tire 25°C: K= Av o RT, _ o _, Kk =k, 25°C, hai phan tmg don phan ti, I va II,

c6 cung hang so toc do
I i I I
L -E L -,

i {

*Onhistdo T, > T, X0 < RT
: 4 E-E" 4, E-E"
1n+ lni o u n ’-If I o
Kétquala, *v = 4. RL o 4, RL _g

1r1i

— k” > 0 hay k[ > kn
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E! _E!! E! _ Eh’

*Onhistdo To< T, X > RI
k, A, E'—FE" A, E'—E"
In— In—— ¢ I il a
Khi do: ky = .. R _ A4,  RI, _ 0
In L3
k

— TH < O ha}{ k[ < k][
Nhu vay, ki nh6 hon ki ¢ nhiét do thap hon 298°K nhung 16n hon ky & nhiét d6 cao hon 298°K. Nhan dinh
(3) 1a dang.

Cﬁy 16:
1. O 310°C sy phan huy XY (khi) xay ra theo phan tng :

2XY; (khi) — 2X (rdn) + 3Y, (khi) (1)
Theo thoi gian phan tng, ap suat chung cua hé do dugc la:
t (gio) 0 5,5 6,5 8
P (mmHg) 733,32 805,78 818,11 835,34
Hay chimg minh phan Gng trén la bac 1. Tinh hang s6 toc do cua phan Ung va thoi gian nua phan ung.
2. Khi tién hanh phan tng trén ¢ nhiét do T, sau 1 gio, ap suét tong cong trong binh ting 10% so véi lic bt
dau (gia sir béc phan ung khong d6i)
a. Tinh hang s6 tbe d6 clia phan tng & nhiét do T.
b. Tinh hé sé nhiét d6 ctia phan tng, biét nang luong hoat hoa ciia phan tmg 1a 249,72 kJ/mol.
Huwéng din gidi:
1. Gia str phan tmg bac 1. Vi ap suét ti 18 voi ndong d6 chit nén phuong trinh dong hoc ¢6 thé biéu dién theo

1 P
= Zln-t
t P

ap suét riéng phan: k l
Véi Pola ap suit dau ciia XYs, P12 ap sudt cua XY ¢ thoi diém t.
Goi 3x 14 ap suat riéng phan ciia Y, ¢ thoi diém t, ta c6:
2XY; (khi) — 2X (rdn) + 3Y, (khi) (1)
Ban dau Py 0 0
t Py - 2x 2X 3x

PY, —3xva P, =P, - 2x.

Pchung = PO +X :> X= Pchung - P0
Pt = P() —-2x= Po — 2-(Pchung - Po)

= = Pt = 3PO - 2Pchung

1
= —-In—
Tek ¢ P otace:
I P
k=-ln ————
t 3P -2P .
Thay sb: ki = 0,04 gio™" ; ko = 0,04045 gio™'; k; =0,04076 gio™;
ki ® k; ® k;. Vay phan g (1) 1a phan tmg béc nhét.
Hang s0 toc do trung binh cua phan ung la:
- 1
k=

3 (0,04 + 0,04045 + 0,04076) = 0,0404 gio™" .
Thoi gian nira phan Gng cua phan ung (1) la:
0,693 0,693

7 k [1.[]4[34 = 17,153 (gid).
2. a. O nhiét do T: hang so6 toc d6 phan (mg 1a k’
Sau 1 gi0 : Pehung= 1,1P,

Ta co:
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1 P
k = -l '
3P, - 2P
1 P,
—Jn1 -
k’= ] -'P|_—']‘]P|:O’2231 gi‘o,-l
OE( 1 1)
In—=—=| ———|
b K R1S583 1
[ 02231 249720/ | 1'-|
—  0.0404 8314 1553 7
= T=603K
i :-:l.'-l ll.*a.‘-
:;‘/ .
Co: k
0,223 L=
— 0.0404 ° =

) =235
Cau 17. Gia thiét c6 phan ung chuyén hoa CLthémh DvaE nII:u’ 0 hinh bén dudi..

E = €€ = I

k - k|

Cac hang 5O toc do co gia tri : ki = 1,2. 107 giay'; k= 1,5.107° gidy'; k, = 3,2.10% giay '; k», = 1,1.10™*
gidy . Tai thoi diém ¢ = 0, ndng do cac chat nhu sau: [C],= 1M ; [D], = [E]o =0.
a) Tinh nong do cac chat C, D va E tai thoi diém ¢ = 30 giay.
b) Tinh téc d6 chuyén héaC — D; C — E; D — C; E — C.
¢) Tinh néng dd cac chat C, D va E tai thoi diém ¢ = oo
Huéng din gidi:
a) Tinh ndng d6 cac chat C, D va E tai thoi diém 7= 30 giay.
k 1210° 800 k 3210°

Nhan xét: k. 1510° k. 1110°

— V(C — D) >> V(D — C) Va V(C e E) >> V(E — C)
— ¢Othé bo qua Vip— ¢, Ve — ¢ tai thoi diém phan Gmg bit ddu xay ra va ¢ = 30 gidy. — phan tng da
cho quy vé phan ting song song bac I dbi véi chit C.

(k+K)t= C]a —(1210° -31.1{]?}.3{]=|nci—;[(f1=ﬂ.26? (M)
— Nong d6 cua chét C: [C], i
— Nong d6 cta chat D va E tai thoi dlem =30 gidy dugc tinh dya vao hé hai phuong trinh hai an:

[D]+ [E]=1-[C], 5, = 1-0,267=0733 (M)
‘[D] KICl k 1210° %JD] 0.2 (M)
E - RIC - & -=0, _ 0,533 (M
‘.[E] kIC] k 3210° 0375 I[E (M)

b) Tai thoi diém ¢ = 30 gidy
— Tdc d6 chuyén héa C thanh D:

— Tdc d6 chuyén héa D thanh C:
e d V(C —_—> D) >>V(D e d O)-

— Tbc d6 chuyén hoa C thanh E:

— Téc d6 chuyén hoa E thanh C:
- V(C — B ,>>, V(E — 0 ‘ \ /
Vay gid thiét toc dd phan tng thuan 16n hon rat nhiéu so vai toc do phan trng nghich trong khodng thoi gian
t=0 dén ¢ =30 gidy 1a hop li

¢) Tinh néng dd cac chat C, D va E tai thoi diém ¢ = oo

¥ =k[C]=1210%0,267=3204.10° (M s ?)
V.=k.[D]=1510%0,2=300010° (M5’

v, =k [C]=3210°.0267=8544.10° (M.s")
v,=k.[E]=1110°0533=586310" (M.s ")
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Tai thoi diém ¢ = oo, hé dat téi trang thai can bfmg. Khi d6, ca ba chat C, D va E cung nam tai trang thai can
bang, ta c6 hé ba phuong trinh ba an sau:

[D]+[E]+[C]=1(M) 1C1=91610" (M)
_§:§=%_aﬂ+[m=um[w
[E]] S [E1-0,266 (M)
€k, 1r0°

Ciu 18: Sunfuryl chloride (SO,CL) dugc st dung rong rii trong cong nghiép. Sunfuryl chloride 13 mot chat
long khong mau, c6 mui cay, s6i ¢ 70°C. Khi nhiét ¢ trén 70°C n6 s€ phan huy tao thanh SO, va Cl, theo
phan tng: SO,Cly(k) — SO, (k) + Cly(k)
Mot binh kin thé tich khong ddi chira SO,CL(k) duoc giit & nhiét d6 375K. Qua trinh phan hiy

S0,CLy(k) dugc theo dbi bang su thay d6i ap suét trong binh. Két qua thu duoc nhu sau:
Thoi gian, #(s) 0 2500 | 5000 | 7500 | 10000
Ap suat, | 1,00 | 1,053 | 1,105 | 1,152 | 1,197
P(atm) 0

a) Chimg to rang phan mg phan hity SO,Cl, 1a phan tmg bac 1. Tinh hang s6 toc do ciia phan tng &
375K.

b) Néu phan tng trén duogc tién hanh ¢ 385K, ap suét cua binh sau 1 gio 1a 1,55 atm. Tinh ning luong
hoat hoa ctia phan ing phan huy trén.

’ Huwéng din gidi:
a) Néu phan tng SO,Cly(k) — SO,(k) + Clx(k) 1a phan trng bac 1 thi ta co6:
| S T
k=-In—=-In—=
O
O day, P, 1a ap suat dau (P, = 1 atm), P; 1a ap suat SO,Cl, sau thoi gian ¢. Goi x (atm) 14 ap suat
SO,Cl, da phan ung: x = Pgne— 1 Va PL=P,—x=1—x.

Ta co:
Thoi gian, #(s) 2500 5000 7500 10000
Ap suat tong 1,053 1,105 1,152 1,197
P(atm)
x=(Péng— 1) 0,053 0,105 0,152 0,197
P 0,947 0,895 0,848 0,803

SOCh =1 —x
Thay véo biéu thirc tinh k ta duoc:
I, 1 1

k =-In =——In — = 207800 (5 )
o = 25000 0,947
PRI =2.219.10 7 (s '}
000 0,595
] ] _ c
bH=——1In =2.195.10 (s ")
TE00 0,545
k L : =2,194.10 (s )
C10000 0,503

Nhan xét: Céc gia tri héng s6 tbc d0 k;, ko, k3 va k, khac nhau khong dang ké do sai s thuc nghiém.
Vay gia thiét phan tng bac 1 1a ding:
kovk, ok +k, (2178+2,219+4 2,198+ 2,194).10°
4 4
b) Tinh nang lugng hoat hoa cua phan ung:
O 385K, Ping = 1,55 atm — 1,55 =1+ x vax = 0,55 atm.

‘_'l:-|

=2.197.10 (s ")

Ta co: Foc, - 1-0,55=0,45 atm.
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k. E l 1]
R T T
Str dung phuong trinh Arrhenius: ™' '/ ta co:
228000 St |
n= 51 —=— E,.f1 1 |—>f =277, 329087 mol)
2197107 8.3141 385

Ciu 19: Phim mau xanh Brilliant Blue FCF (ki hiéu 1a E133) duoc st
dung nhiéu trong cong nghiép thuc pham. Trong dung dich nuéce, E133
bi oxi hoa boi nude Javel theo phan tng:
E133+ ClO— — San phdm khong mau

DPong hoc cta phan Gmg nay duoc nghién ctru bang cach theo dbi
bién thién ndng d6 E133 theo thoi gian (nhd phuwong phép phan tich
quang hoc). Két qua cho thiy phan tmg c6 bac dong hoc.
Thi nghiém 1: Tron 25,0 mL dung dich E133 ¢6 nong d6 C, =
4,545.10° M véi 1,0 mL dung dich NaClO ndng d6 C, = 1,360.10>M. °
Két qua theo ddi nong do E133 theo thoi gian ¢ 298 K nhu sau:

t (phut) 2,5 5,0 7,5 10,0
Cris; (10°M) 2,222 1,129 0,575 0,292

a. Ching minh ring trong diéu kién thi nghiém, phan tng tuan theo quy luat dong hoc bac 1.

b. Tinh hing s6 téc d6 biéu kién cta phan Ung va thoi gian nira phén g trong diéu kién thi nghiém.
Thi nghiém 2: Tron 25,0 mL dung dich E133 ¢6 ndng do Cs = 5,200.10° M v6i 1,0 mL dung dich NaClO
nong d6 C, = 8,500.10° M. Két qua theo ddi ndong dd E133 theo thoi gian & 298 K nhu sau:

t (phut) 4,1 8,2
Criz (10°M) 2,50 1,25

¢. Chi ra rang trong diéu kién thi nghiém 2, bac ciia phan (g khong thay ddi so v6i thi nghiém 1 va tinh
hang s6 téc o phan tng trong diéu kién nay.

d. Tu két qua thu duoc ¢ hai thi nghi¢m trén hay cho biét ngoai E133, tde do phéan tng con phu thudc
vao nong do cua chat nao khac? Xéac dinh bac riéng phan cua chat dé. Tir d6 tinh hang s6 toc do ctia phan
g nghién ctru ¢ 298 K néu cac chit phan tng duoc 1iy theo dung hé sb ti lwong ciia phuong trinh phan
ung.

Huwéng din gii:
Ta co6: v =Kk[EI33][CIO—T.
Xét thi nghiém 1, sau khi tron hai dung dich:
e = MO a0 10 (v LN YR TIETOVY
20 e 26
a. Do Cgj33 >> CCIO— nén sy thay d6i ndng do ClO- trong phan 1a khong dang ké, khi d6 v =k’.[E133]* véi
k> =k[CIO—]".

| C
k,=-In—
Gia st phan tng tudn theo quy luat dong hoc béc 1 véi néng d6 cua E133, taco: !
Twr bang s0 li€u ta tinh dugc:
kl(l) kZ (1) k3(l) k4(l)
0,2705 0,2707 0,2704 0,2706
Tir bang sb lidu trén ta thiy rang k Nk k k4 nén phan ung trén phu hop véi quy luat dong hoc bac 1.
Véy trong thi nghiém 1, phan tng tuén theo quy luat dong hoc béc 1.
b. Hang s6 toc d§ phan rng bicu kién & thi nghiém 1:
— k,, th,, tk,  tk
P U Tt | ‘L _0.2706
4 (phut)
In2
L= —
Thoi gian nira phan ng: k' =2,56 (phit)

¢. Xét thi nghiém 2, sau khi tron hai dung dich:
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< A b e g 5 10
co = 2200002 50 LS B STV
o 2h B 2
3 k= lIn C—
Gia st phan ung ¢ thi nghi€ém 2 van tun theo quy luat dong hoc bac 1, ta co: ¢
, [ ) 4 a0, = U Y ’
Tir bang s6 liéu ta tinh duge: =1 = 197 (phat) Ko = 0109 ey
Vay trong thi nghi€ém 2, phan tng van tuan theo quy luat dong hoc bac 1.
v, =0.169
Hang sO tbc d6 phan ung biéu kién & thi nghiém 2: ke 16 (phat™) ‘
d. Tir két qua thu dugc & hai thi nghiém, ngoai E133, téc d6 phan tng con phu thudc vao ndng do cua C10-.
, Eo=k[ClO
O thi nghiém 1, [clo ],
: k. =k[ClO ],
O thi nghiém 2, " * [Clo ]
koo k[Clo ] 0,2706  {5,231.10 ) ]
— = — = = 1
k. Hcdo], 0009 (327107 '
= phan tng 13 bac 1 d6i véi C10—
-1
k= ——=5106,82
Hing sb téc d6 ctia phan tng nghién cru 6 298 K: [{~.’U ] ~ M'phat!
Cau 20. Cho phan ting: 2A — san pham. D0 thi biéu dién su thay doi v m™
cua 1/[A] (M™) véi thoi gian (phut) ¢ 20°C va 40°C nhu bén: 30
o) 20°C:  1/[A]=10+ 0,024t 25
040°C:  1/[A]= 10 + 0,096t »

a) Viét phuong trinh toc d6 ctia phan tng.
b) Tinh hang s6 téc d6 ctia phan tmg & nhiét d6 20°C va 40°C.
¢) Tinh thoi gian ban phan ung ¢ 20°C.
d) Tinh nang luong hoat hoa (kJ.mol") ctia phén tng. 5
, Huwong dan giai: 0 50 100 150 200
a) 1/[A] phu thudc tuyén tinh vao t, vay phan ing tuan theo quy luat Théi gian (phit)
dong hoc phan ung bac 2.

151

0
10 20°C

Biéu thuc tc do: VEK[AT
0,02 .
k=202 g0
b) il
_ .:[].[]L}ﬁ:m.][] g
20 g I:"I[]
Hodc ¢ 20°C : k= 0,024 M phut’ 6 40°C : k = 0,096 M .phut’
lu.:[\ ] =_1 f]]] =23000s
c) T [ ]
K. . E{1 1 Lol E (1 1
In 2= —— _———|:ln =- - |
k.. RIT, T, 4.10° S.3140313 293
4~ E =52550 Fmol =52.550 kl'mol

Phin IV: BAI TAP CO THONG TIN UNG DUNG THUC TE
Ciu 1: Amoxicilin 1 thudc khang sinh c6 thé dung dé diéu trj nhiém khuan duong ho hip trén, duong tiét
niéu... Nong do tbi thiéu c6 thé 'khang khuén 13 0,04 mg/1kg thé trong. Khi ké don cho mot bénh nhéan nang
50kg, bac si ké don m01 lan ubng 1 vién thudc (c6 ham lugng Amoxicilin 500 mg/vién). Bénh nhén can
udng cac vién thudc tiép theo cach 1an dau bao nhiéu 1au? Biét ring chu ki ban huy cia Amoxicilin trong co
thé ngudi 1a 61 phut. Gia thiét qua trinh dao thai thude 13 phan Gng béc 1.

Huéng din gidi:
Luong thude tdi thiéu can duy tri trong co thé bénh nhan 13 50.0,04 = 2 mg.
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R
k= m—_= 0,011
Hing sb toc do qué trinh dao thai thude 1a ,
Sau khi uong vién thudc dau tién, thoi gian dé thuoc dao thai con 2 mg la:
i 00
In—=kt=In—=0,01L

i, 2 _~ =4859 phat

Vay sau khi uéng vién thudc dau tién, sau 485,9 phit (khoang 8h) can udng tiép vién thir hai.
Sau khi udng vién thtr 2, lugng thudc trong co thé lac nay 1a 502 mg.
Sau khi uong vién thudc thir 2, thoi gian dé thude dao thai con 2 mg la:

i a02
In—=kt=In—=0,011r

M, 2 _~ {=450.2 phut

Ciu 2: Nhiét d6 s6i ciia nude ¢ vung dong bang (d6 cao gan myuc nudc bién), trén dinh nai Fansipan (cao
3143 m so voi myc nude bién) 1an Iuot 1a 100°C; 90°C. Khi lude chin mot miéng thit trong nudc sdi & ving
ddng bang va trén dinh Fansipan mat thoi gian 1an luot 1a 3.2 phut; 3,8 phat. Dinh nai Pha ST (Nhat Ban) c6
d6 cao khoang 3770 m thi nuéc séi & 80°C, tinh thoi gian dé ludc chin miéng thit co khéi lugng tuong
duong tai do.
Huéng din gidi:
Vi téc d6 phan tng ti 1& nghich véi thoi gia
:_l: DT%“ ~ :—j —>y=1,1875
90—

Suy ra thoi gian ludc thit can la: 1,1875 o x 3,8 =4,5125 phut

Ciu 3: Phan tng chuyén hoa ctia mot loai khang sinh trong co thé nguoi ¢ nhiét do 37°C c6 hang sb toc do
bang 4,2.10° (s™). Viéc diéu tri bang loai khang sinh trén chi c6 két qua néu ham lugng khang sinh lu6n
ludn 16n hon 2,00mg trén 1,00 kg trong luong co thé. Mot bénh nhan ning 58 kg udng mdi lan mét vién
thudc chira 300 mg khang sinh do.
a) Hoi bac cua phan tng chuyén hoa?
b) Bénh nhan can udng vién thudc thir hai cach 1an dau bao nhiéu lau?
¢) Khi bénh nhan sét dén 38,5°C thi khoang cach giira hai 1an uéng thudc trén thay d6i nhu thé nao? Biét
ning lugng hoat héa ciia phan tng bang 93,322 kJ.mol™'.
Huéng din gidi:
a) Pon vi ctia hang s6 toc d6 1a s — tha nguyén 1a (thoi gian)!
{= ! In My
—> phan Gng 1 bac nhat: £ N
b) Ham lugng mot vién thude 1a 300 mg (No), con ham lugng tdi thiéu dé chira bénh 1a 2 x 58 = 116 mg (N).

300
i = : ~In=—=226230n

42100 116 (s) hay 6,28 gid. 7
¢) Coi E, thay doi khong dang ké trong khoang nhiét do thay doi, theo
ki Ef1 1
In—=—| ——
k RIT, T
]]4.2.1[1 T 93322107 1 1 |
I = - :
k. 83140 L31LS 3100 ko =510 (s}

Ta co:
Thoi gian gitra hai lan ung thudc l1a:
l 300 _
— In—=[9003,85
S.10° 116 (s) hay 5,28 gio (*5 gio 17 phut)

i=

Céu 4: a) Peroxyacetyl nitrate (PAN), CH;COOONO; la chat gdy mu quang hod lam giam chirc nang phf)i
va gly kich tmg mit, n6 duoc tao ra do qua trinh oxi hoa nhién liéu hoa thach, khoi thudc 14. N6 khong bén
vé nhiét va phan huy thanh cac gdc peroxyethanoyl va khi nirogen oxide. Phan trng nay 13 phan tmg bac mot
v6i thoi gian ban huy 1a ti, =32 phut.

uigeli.xyz Trang 39



uigeli.xyz
- Tinh hang s6 toc do phan ing phan huy PAN.
- Sau 128 phit tir khi bat ¢au phan huy PAN thi nong d6 PAN con lai trong khong khi 1a 3.1.10" phan tu/L.
Tinh ndng d6 ban dau cua PAN.
b) Phan tng phan hiy mot loai hoat chat khang sinh c6 hé s6 nhiét d6 1a 2,5. O 27 °C, sau 10 gid thi luong
hoat chét giam di mot ntra.
- Khi dua vao co thé nguoi (37 °C) thi luong hoat chat giam di mot nira sau bao lau?
- Sau bao 1au thi hoat chat khang sinh nay trong co thé ngudi con lai 14 12,5% so vé6i ban dau.

Huéng din gidi:
a) k= 1n2/t1/2 = 0,693/t1/2 ~ 0,02166 phl‘.,lt_l. .
-Tac6 128 =32 + 32 + 32 + 32 nén nong dd ban dau ctia PAN 1a 3,1.10".2* =49,6.10" phan t/L.
b)

Ta co:
1 ="0 In _l )
—=y " e — =25 " .= 4D
g f.-
Khi chit khang sinh ndy trong co thé ngudi con lai 1a 12,5% so v6i ban dau, tirc 1a luong da giam:
100

12,5

=8=2

(lan). Vay thoi gian dé lugng chat khang sinh giam di 8 lan 1a: 4.3 =12 (h)
Ciu 5: A 1a mot san pham trung gian trong qua trinh diéu ché nhwa epoxy, qua trinh chuyén hod A thanh B
trong moi trudng base tao bdi dung dich xut:

R - x g o~
. \,\:[,KI: - \T/- -MaCl: H-0 J ?
A
Nong d6 A (mol.L"") phu thudc theo thdi gian (phit) duoc cho trong bang duéi day:
t (phut) 0 1 5 10 20 40 60
[A] (M) 1 0,34 0,094 0,049  0,0252 0,0128 0,0086

a) Xac dinh bac phan tng trong qua trinh chuyén hoa A thanh B.
b) Xac dinh hing s6 toc d6 va thoi gian ban huy trong thi nhgiém trén.
Hwéng din giai:
a). Gia sir phan tng co bac dong hoc bang 2.
Phuong trinh dong hoc tich phan ctia phan tng bac 2 c6 dang:
I I

— =kt
[A] [AL
- Thay cac dir kién thyc nghiém vao ta c6:
t (phut) 1 5 10 20 40 60

k (M".phut") 1,941 1,928 1,941 1,934 1,928 1,921

- Céc gia tri k x4p xi nhau nén gia thiét phan g c6 bac dong hoc bang 2 1a dung.
- Vay phan ting chuyén hoa A thanh B c6 bac dong hoc bang 2.

= vk, +k,+k,+k; +k, |
k:k. k. tk koK [‘-:],k)_i.lr_?x-{ ph )

b) Hing s6 toc do: 0

] ] o
l,.== = =0.5170

- Thoi gian nira phan (ng: K[A], 19321
Phan V: BAI TAP TRAC NGHIEM (IT NHAT 20 CAU)

Cau 1: Phan tmg 3H, + N> = 2NH; ¢6 tdc do mat di cua H, so voi tdc do hinh thanh NH; nhu thé nao?
A. Bang 1/2. B. Bang 3/2. C. Bang 2/3. D. Bang 1/3.

(phut)
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Cau 2: Cho phuong trinh héa hoc sau:
2KMnOs(ag) + 10FeSOs4(aq) +8H>SO04(aq)—5Fex(SO4)s(aq) + KaSOu(aq) + 2MnSOs(ag) + 8H,O(1)
Vi cing mot lugng mol cac chat tham gia phan ting, chat phan tmg hét nhanh nhat 1a

A. KMnO.. B. FeSO.. C. H,SO.. D. Ca 3 chat hét cung luc.
Cau 3: D6i v6i phan ing A + 3B — 2C, phat biéu nao sau day ding?

A. Téc d6 tiéu hao chat B bang 3/2 toc do tao thanh chat C.

B. Téc dd tiéu hao chét B bﬁng 2/3 tc dd tao thanh chit C.

C. Tdc d6 tiéu hao chat B bang 3 tdc do tao thanh chat C.

D. Tdc db tiéu hao chit B bﬁ“mg 1/3 tc dd tao thanh chit C.
Ciu 4: D6 thi biéu dién dudong cong dong hoc ctia phan g giita oxygen
va hydrogen tao thanh nudc: Oz(g) + 2H,(g) — 2H,0O(g). Pudong cong nao
cua hydrogen?

A. Pudng cong sb (1). '§

B. Puong cong s6 (2). 2

C. Puong cong s6 (3).

D. Pudng cong sd (2) hodc (3) déu dung.
Cau 5: Phuong trinh tong hop ammonia (NH;). No(g) + 3Hz(g) — 2NHs(g). S
Néu toc d6 tao thanh NH; 1a 0,345 M/s thi toc d6 cua chat phan tmg H, 1a

A. 0,345 MJ/s. B. 0,690 M/s. C. 0,173 M/s. D. 0,518 M/s.

Céu 6: Phuong trinh hoa hoc cua phan tmg. CHCly(g) + Cla(g) — CCla(g) + HCl(g).
Gia st phan ng trén la phan tmg don gian. Khi néng d6 cua CHCl; giam 4 lan, nong d6 Cl, giir nguyén thi
tbc do phan tng s&

A. ting gép doi. B. gidam mdt nua. C. ting 4 lan. D. giam 4 lan.
Céu 7:Cho phan tng: Br, + HCOOH — 2HBr + CO,. Nong d6 ban dau cta Br, 1a a mol/L, sau 50 gidy
nong d6 Br, con lai 13 0,01 mol/L. Tdc d6 trung binh ctia phan tg trén tinh theo Br, 1a 4.107° mol/(L.s). Gia
tricuaala

A. 0,012. B. 0,016. C.0,014. D. 0,018.

Ciu 8: Cho phuong trinh héa hoc cia phan ung: X + 2Y — Z + T. O thoi diém ban dau, nong do cua
chat X 1a 0,01 mol/L. Sau 20 gidy, néng dd cua chat X 1a 0,008 mol/L. Tdc do trung binh cua phan Ung tinh
theo chat X trong khoang thoi gian trén 1a

A. 4,0.10-4mol/(L.s). B. 1,0.10-4mol/(L.s). C. 7,5.10—4 mol/(L.s). D. 5,0.10—4 mol/(L.s).
Ciu 9: Thuc hién phan tng sau trong binh kin: H,(g) + Bra(g) — 2HBr(g). Lic dau nong d6 hoi Br, 1a
0,072 mol/L. Sau 2 phut, néng d6 hoi Br, con lai 1a 0,048 mol/L. Téc do trung binh cia phan tng tinh theo
Br, trong khodng thoi gian trén la

A. 8.10* mol/(L.s). B. 2.10* mol/(L.s). C.6.10* mol/(L.s).  D.4.10” mol/(L.s).
Cau 10: Yéu té nao sau day lam giam téc do phan tmg?

A. St dung enzyme cho phan ung. B. Thém chét &rc ché vao hdn hop chét tham gia.
C. Ting nong do chat tham gia. D. Nghién chit tham gia dang khdi thanh bot.
Céu 11: Yéu té ndo duéi ¢y khéng anh huong dén téc do phan tung?
A. Nhiét d chét phan tmg. B. Thé vt li ctia chit phan tmg (rdn, 10ng, kich thudc 16n, nho,...).
C. Nong do chat phan tmg. D. Ti trong cta chit phan tng.
Ciu 12: Cho céc yéu t6 anh huong dén tdc do cua phan tng sau
Yéu to anh hwong Toc dd phan ng
Pun néng chit tham gia
Thém xtc tac phu hop
Pha loang dung dich

Ngung dung enzyme (chit xiic tac)

Giam nhiét do

Tang nhiét do

Giam dién tich bé mit

Ting nong do chat phan ing

Chia nhé chit phén \rng thinh manh nhé
C6 bao nhiéu yéu t6 lam ting toc do phan (mg?

Ciu 13: Phat biéu nao sau day la dung
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A. Than cui dang chay, dung quat thdi thém khong khi vao, sy chay dién ra manh hon.

B. Phéan tng oxi hoa SO, thanh SO; dién ra cham hon khi c6 mit ctia V,Os.

C. Aluminium dang bdt phan tmg véi dung dich hydrochloric acid cham hon so véi aluminium dang 1a.

D. Dé thuc pham trong ti lanh 1am cho thyc pham nhanh hong hon.

Cau 14: Trong dung dich phan tng thuy phan ethyl acetate (CH3;COOC,Hs) c6 xuc tac acid vo co xdy ra

nhu sau: CH;COOC,H; + H,0 — > CH;COOH + C;HsOH
Phat biéu nao sau diing?
A. Nong d6 acid tang dém theo thoi gian.
B. Thoi diém ban déu, nong do acid trong binh phan tmg bang 0.
C. Ti 1€ mol gitra chat dau va chat san pham luén bang 1.
D. HCI chuyén hoa dan thanh CH;COOH nén néng d6 HCI giam dan theo thoi gian.
Céu 15: Cho bot Fe vao dung dich HCI lodng. Sau d6 dun néng hdn hop nay. Phat biéu nao sau diy khéng
dang?
A. Khi H, thoat ra nhanh hon. B. B6t Fe tan nhanh hon.
C. Luong mudi thu duoc nhiéu hon. D. Nong d6 HCI giam nhanh hon.
Cau 16: Cho phan tng hod hoc sau: Zn(s) + H.SOs(ag) — ZnSOs(aq) + Hx(g)
Yéu t6 nao sau day khong anh huong dén tdc do phan Gmg?
A. Dién tich bé mit zinc. B. N6ng do dung dich sulfuric acid.
C. Thé tich dung dich sulfuric acid. D. Nhié¢t do cua dung dich sulfuric acid.

Cau 17: Thyc hién phan Gng sau:

CaCO; + 2HCl — CaCl, + CO, + H,0 iy e

Theo ddi thé tich CO, thoat ra theo thoi gian, thu duoc d6 thi 30 nhu
sau (thé tich khi dugc do & 4p sudt khi quyén va nhiét do 25 e

phong). 20 |

Trong cac phat biéu sau, phat biéu nao khong dung? 15 L

A. O thoi diém 90 gidy, téc d6 phan tng bang 0.
B. Téc d6 phan g giam dan theo thoi gian.
C. Téc @6 trung binh ciia phan tng trong khoang thoi T
tir thoi diém déu dén 75 gidy 1a 0,33 mL/s 0 15 30 45 60 75 90
D. Téc do trung binh ciia phan tng trong cac khoang thoi Thoi gian phan &g (s)  gjan
15 gidy la nhu nhau.
Ciu 18: Phat biéu ndo sau diy khong ding?
A. Nhién liéu chdy & trén viing cao nhanh hon khi chay & ving thap.
B. Thuc pham dugc bao quan & nhiét do thap hon sé& giir duoc 1au hon.
C. Dung men lam chét xtc tac dé chuyén hoa com nép thanh ruou.
D. Néu khong cho nuée dua chua khi mudi dua thi dua van s& chua nhung cham hon.
Céu 19: Khi nghién ctru anh huéng cta nhiét do téi tbc do cta phan Gng giita Mg(s) véi HCl(ag), cho
nhiing mo ta sau:
(a) Khi dun nong, bot khi thoat ra nhanh hon so v4i khong dun nong.
(b) Khi dun nong, bot khi thoat ra chdm hon so véi khong dun nong.
(c) Khi dun néng, day Mg tan nhanh hon so v6i khong dun nong.
(d) Khi dun néong, day Mg tan chdm hon so véi khong dun nong.
S6 md ta phan anh ding hién tugng quan sat dugc khi lam thi nghiém la
A. 1. B.2. C.3. D. 4.

Cau 20: Cho phan ung don gian: H, + [, — 2HI

gian

e A ’ ‘A re A A , A A C \ C A , B ’ .
Nguoi ta thuc hién ba thi nghiém véi nong do cac chat dau (™ va ") dwoc lay khac nhau va xac dinh
duoc toc do tao thanh HI trong 20 giay dau tién, két qua cho trong bang sau:

Cy. (M) C,, (M) ji'“ (M)
0,10 0.20 5,00
0,20 0,20 10,00
0,10 0.15 3.75

Biéu thuc dinh luat tac dung khdi luong viét cho phan ng trén la
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