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LOI CAM ON

- Trudc tién, em xin giri 10i cam on chan thanh ti cdc thay co gido trong hoi
ddng phan bién truong DHSP Ha Noi da bot chit thoi gian quy bau doc dé tai cua
em dé dua ra cau hoi va nhan xét dé ti.

- Em xin gti 16i cam on chédn thanh t6i cdc thay c6 gido trong trudng DHSP
Ha Noi néi chung, céc thdy cd gido trong khoa Héa, cdc thiy cd gido trong bd mdn
Héa Ii néi riéng da tan tinh gidng day, truyén dat nhing kién thirc, kinh nghiém quy
bau trong sudt thoi gian qua.

- Pic biét em xin giri 101 cam on dén cb gido PGS.TS Lé Minh Cam di tan
tinh gidp dd, truc tiép chi bao, huéng dan em trong sudt qud trinh 1am luan vin tot
nghiép. Trong thoi gian duoc 1am viéc voi c¢6, em khong nging tiép thu thém nhiéu
kién thire, hoc tap dugc kinh nghiém lam viéc, thdi d6 nghién ctru khoa hoc nghiém
tdc, hiéu qua.

- Sau clng, toi xin gui 161 cdm on chan thanh téi gia dinh, ban be da dong
vién gitp do& toi trong qua trinh hoc tap, nghién ctru va hoan thanh luén van.

Son La, ngay 01 thang 10 nam 2014

Hoc vién

Pham Thj Duyén
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CHUONG 1: MO PAU
1.1. Li do chon dé tai

- Muc tiéu ciia nha truong phd thong 12 trang bi kién thire phd thong co ban
tuong d6i hoan chinh dé gitip hoc sinh c6 nhitng hiéu biét vé& khoa hoc. Mén héa
hoc gép mét phan quan trong trong muc tidu dao tao ¢ trudng phd thong. Héa hoc
pho thong bao gém nhiéu chuong trinh khdc nhau, vi vay viéc hiéu ro ndi dung va
phan loai bai tdp trong qud trinh giang day hoc sinh, dic biét 1a dbi voi viéc boi
dudng hoc sinh gioi 1a hét stc can thiét.

- Tt thuc trang cua viéc day va hoc & cac 16p chuyén hda cling nhu viéc boi
dudng hoc sinh gioéi héa hoc tai cdc truong phd thong thudc dia ban tinh Son La
dang gip mot s6 khé khian nhu: gido vién chua chuan bj tot hé théng 1y thuyét va
chua xay dung dwoc hé thdng bai tip chuyén siu trong qué trinh giang day; hoc
sinh khong c6 nhiéu tai liéu tham khao; ndi dung giang day so véi ndi dung thi quéc
gia, qudc té 12 rat xa...Hon nita, trong qua trinh giang day bdi dudng hoc sinh gioi
gido vién chua phan héa, khai quat duoc nhitng diém can chi ¥ khi giai bai tap theo
ting chuyén dé cho hoc sinh.

- BPong héa hoc va xic tic 1a mot chuyén nganh hep cia Héa ly va cling la
mot phan cua khéi kién thirc co so trong chuong trinh giang day phd thong, dic biét
dbi v6i khoi phd théng chuyén Héa. Nhiét dong hoc cho phép chiing ta du dodn
chiéu hudng tu dién bién cia mot qua trinh, nhung khéng chi ra duoc qua trinh d6
xay ra véi tbc do 1 bao nhiéu, nhanh hay cham. Khic v6i Nhiét dong hoc, dong héa
hoc va xtc tdc cho biét mot phan tng héa hoc xay ra véi tdc d6 nhu thé nao va
nhimng yéu t6 nao anh huong dén toc d6 cua phan tng. Vi vdy, tuy 1a mot chuyén
nganh hep nhung dong héa hoc va xic tdc ¢6 vai trd rat quan trong va c¢6 ¥ nghia rat
16n vé mat thyc tién nhu: chon tdc nhan phan tng trong cic phan tng dy chuyén,
chon chét xdc téc...

Céac dang bai tap vé dong hoéa hoc va xic tic gap tuong dbi nhiéu trong
chuong trinh nang cao ciing nhu chwong trinh 6n thi danh cho hoc sinh gi6i cap

tinh, cap qudc gia va quoc t€ nhu: toc dd phan ung thudc chuong trinh nang cao cua



16p 10, phan tng ddy chuyén d6i voi hidrocacbon no, hay cic phan tng vé xiic
téc.... Boi thé viéc nghién ciru tim hiéu vé chuyén nganh nay, xiy dung nhiing
chuyén dé sau va phén loai bai tap theo timg chuyén dé 1a rit can thiét. Xuat phat tir
thuc té d6 ciing nhu thyc trang cta dia phuong, t6i chon dé tai nghién ciru: “Xay
dung va phén loai bai tip dong héa hoc theo chuyén dé ding cho béi duéng
hoc sinh gi6i bac ph6 thong trung hoc”.
1.2. Muc dich va nhiém vu nghién ciru
1.2.1. Muc dich

X4y dung hé thong 1y thuyét — bai tip co ban, nang cao phan dong hoc xic
téc, ding trong bdi dudng HSG (hoc sinh gidi) va chuyén héa THPT (trung hoc phd
thong) nham nang cao hiéu qua day hoc theo huéng phét huy tinh tich cuc, chi
dong tim to1, tu hoc va sdng tao cua hoc sinh.
1.2.2. Nhiém vu

— Xay dung hé thong 1y thuyét phan dong héa hoc va xic tic theo timg
chuyén dé.

— Xay dung hé thong bai tap tu luan (c6 101 giai va khong c6 10i giai) theo
cic chuyén dé trén.
1.3. Khach thé va déi tweng nghién ciu
1.3.1. Khdch thé nghién ciru

Qua trinh bdi dudng hoc sinh giéi Héa & truong THPT.
1.3.2. Déi twong nghién ciru

— Hé théng 1y thuyét — bai tdp phan dong héa hoc va xiic tic ding trong bdi
dudng hoc sinh gioi va chuyén héa hoc.

— Céc phuong phdp st dung hé thong 1y thuyét — bai tdp trong viéc bdi
dudng hoc sinh gioi va chuyén héa hoc.
1.4. Gia thuyét khoa hoc

Néu xdy dung dugc hé thong kién thuc 1y thuyét va bai tip da dang, phong
pht, c6 chat luong két hop voi phuong phép sir dung hop Ii chiing trong day hoc thi

s€ gidp hoc sinh nang cao dugc kién thure, rén luyén kha nang tu hoc, tu nghién ctru,



chu dong va sing tao gép phan nang cao chat luong bd moén va hiéu qua cia qud
trinh bdi dudng hoc sinh gioi va chuyén héa hoc THPT.

1.5. Phwong phap nghién ciu

1.5.1. Nhom cdc phwong phdp nghién cvu Ii lugn

— Phén tich, tong hop, hé théng héa, khai quat héa cdc ngudn tai lidu dé xay
dung co sd 1y ludn ¢6 lién quan dén dé tai.

— Cin cr vao tai liéu hudng dan ndi dung thi chon HSG qudc gia cia B GD
— PT. Nghién ctru chuong trinh chuyén héa hoc, céc dé thi hoc sinh gioi cép tinh,
Olympic qudc gia, quéc té, dé thi Olympic cta 1 s6 nuéc va di siu vao phan héa Ii
(dong hoéa hoc va xtc tic).

1.5.2. Nhém cdc phwong phdp nghién ciru thuc tién

— Thuc nghiém su pham:

+ Pé xuat phuong phép st dung hé thong 1y thuyét, hé thong bai tip trong
viéc to chirc hoat dong hoc tap cho hoc sinh theo mé hinh day hoc twong tic va hinh
thirc day hoc hop tic theo nhém nho. Myc dich: kiém tra, ddnh gid chét luong cua
hé théng 1y thuyét, bai tap da dé xuat.

+ Phuong phép diéu tra: trac nghiém, phong véan, du gio dé tim hiéu thyc tién
qud trinh bdi dudng HSG va chuyén héa hoc & truong THPT. Trao ddi, tong két
kinh nghiém véi cdc GV (gido vién) giang day cdc 16p chuyén héa va bdi dudng
HSG héa hoc. Muyc dich: kiém nghiém hiéu quéa cua viéc dé xuat phuong phédp s
dung hé thdng 1y thuyét, bai tap.

1.5.3. Phuwong phdp x li thong tin:

Diing phuong phép thdng ké todn hoc trong khoa hoc gido duc dé xtr 1i phan
tich cic két qua thuc nghiém su pham.
1.6. Péng gop cia dé tai

— Xay dung duoc hé théng kién thuc 1y thuyét — bai tap ty ludn va phan dong
héa hoc va xiic téc ding cho bdi dudng hoc sinh gi6i va chuyén héa hoc.

— Noi dung luan van 1a tu liéu b ich cho gido vién trong viéc giang day céc

16p chuyén va boi dudng doi tuyén HSG héa hoc THPT phén héa.



CHUONG 2: NOI DUNG NGHIEN CUU

2.1. Chuyén dé 1: Nhing khai niém co ban
2.1.1. Téc d phén iimg

Pinh nghia: Khi phan tng dién ra trong diéu kién thé tich va nhiét do khong
d6i, bién thién ndng d6 ctia mot chat bat ki nao trong hdn hop phan ng, trong mot
don vi thoi gian duoc goi 1a tbe 6 phan tng.

Gia thiét phan ing héa hoc xay ra theo phuong trinh:

vVA+v,B - v,C+ v,D (1.1

trong do: V., V,, Vs, v, - hé s ty lugng clia cdc chat dau va cac chat cudi.

- Trong mdt khoang thoi gian xdc dinh, bién thién nong do cia chatila AC,,
thi tc d6 phan tng trung binh (v, ) ctia (1.1) dugc tinh theo cong thirc:

v=x2S
' At
- Téc d¢ tirc thoi ciia phan tmg 1a dao ham ciia ndng d6 mot chat bat ky tham
gia phan ng theo thoi gian.
vV, = ivii %
trong do: C,: 12 ndng do chat i,
t 1a thoi gian, v 12 hé s6 ty lugng cua chat i,
v;1a tdc d6 phan Umg cta chat i
- Pbi v6i phan tng thu nhiét hodc téa nhiét, nhiét d6 ctia méi truong cé anh
huong dang ké dén gid tri tbc do phan tng, do d6, phan tng phai dugc dit trong
mot binh 6n dinh nhiét (tecmosta)
- Néu phan tng xay ra trong pha khi, biéu thirc dinh nghia toc do duoc viét
dudi dang:

1 dP, L FON A £y s
v ==+ —.—t‘ (P;: 4p suat riéng phan cua chat i)
Vi



PP S SRS SRS . . , . . dX
- C6 thé biéu dién toc dd phan tng qua cic dai luong khéc, trong d6 cic "

(X: mét tham s vat Ig) ty 16 véi %
Xic dinh téc do phan wng: Tdc d6 cia phan (mg cé thé dugc xdc dinh
bang %cﬁa bat ky chat nao cé mit trong hdn hgp phan tmg. Trong thuc nghiém,

ngudi ta tim cdch theo ddi sy bién thién ndng do cua chit nao dé dang xdc dinh nhat
theo thoi gian, sau d6 xdc dinh hé s6 géc cua tiép tuyén ctua duong cong C = f(t) tai
mot thdi diém nao d6 (t).

Vidu: phan ing héahoc: A — B.

d|B . Y £ .
V,= %] = h¢ s0 goc cua ti€p tuyen v tai t,.
to
dB z . X .
v, = % = hé s0 goc cua tiep tuyen v, tai t;
t

_[B:]-[B]]_A[B]_M,-M,

t, —t, At t,—t

© 't

2.1.2. Phwong trinh dpng hoc ciia phdn wng héa hoc
Xét phan trng héa hoc :
v, A+ VA, — A+ v, A,
- Theo dinh nghia tdc do phan tng ta c6:

_1dc, 1de, 146, q dC,

V= =—.— (a)
v, dt v, dt v, dt v, dt
- Phuong trinh luat toc do viét cho phan tng trén 1a:
v=k.C} . Cy (b)

(v6i m va n 1an luot 12 bac riéng phan ctia A, va A,)
- Két hop (a) va (b) ta c6 phuong trinh dong hoc dang vi phan cuia phan ng

héa hoc:



1 dC, 1dc, 1 dC,. 1 dC
V=——— = : .
v, dt v, dt v, dt v, dt
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|
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2.1.3. Phén tir s6 va bdc phdn img

- Bac phan ung

+ Dinh nghia: Bac phan tng 1a hé s6 mii ciia nong do trong phuong trinh
d6ng hoc cua giai doan quyét dinh téc d6 phan (g chung.

+ Vi du: v, A+ v,B — Séan pham

+ Phuong trinh ludt toc do:

v=k.C}. Cj

(trong d6: m 1a béac riéng phan cta chit A, n 1a bac riéng phan cta chit B, m
+ n 1a bac chung cua phéan ng, va v, #m, v, #n)

+ Bac phan tng la mét dai lugng dong hoc hinh thirc, cho phép tinh todn
duoc gid tri cia v, do d6 gidp chiing ta thiét ké 10 phan ung, ning sut thiét bi...,
nhung khong cho phép hiéu rd ban chat cia qud trinh.

+ Bac cua phan tng c6 thé bang khong, phan s va sé nguyén (tham chi c6
bac 4m). Phan nhiéu trong céc phan ung di thé (khi — rin), do cic chét khi tham gia
phan tng bi hip phu trén céc chat ran (hodc xiic tic ran) nén trong phuong trinh tdc
d6 (phuong trinh dong hoc) cua phan tng thudng cé céc sé mii phan sd, am hoic
bang khong.

- Phéan tir s6

+ Dinh nghia: S tiéu phan twong tic truc tiép, dong thoi véi nhau dé giy ra
mot chuyén héa héa hoc duge goi 1a phén tir sd.

+ Phan t s6 cia phan @ng chi 1a 1, 2 va 3. Khong c¢6 phan tir sé bang
khong, phan s6 hodc 16n hon 3 vi s tiéu phan tham gia phan tng ludn ludn 1a
thuc va nguyén.

+ Phan tir s6 cho phép hiéu rd ban chit cia ting giai doan phan tng, hiéu ro
dugc su tién trién cua phan ing qua ting giai doan c6 ban chat chuyén héa héa hoc

khac nhau (hay hiéu 6 duoc co ché phan ung).



- So sanh phan tir s6 va bac phan g

Phan tir so

Bac phan ung

+ La khdi niém I thuyét gan lién vdi co

ché cua phén tng.

+ La kh4i niém gan lién véi thyc nghiém.

+ Phan tir s6 cho phép hiéu 16 dugc co

ché phan tng.

+ Bac phan tng khong cho phép hiéu rd

ban chét cia qué trinh pha ung.

O>N

+ Phan tir s6 cua phan ung chi 1a s
nguyén (1, 2, 3), khéng c¢é phan tir s6

bang khong, phan s hodc 16n hon 3.

+ Bac cua phan tng c6 thé bang khong,
phan s6, s6 nguyén (tham chi c6 bac

am) va c6 thé 16n hon 3.

- Phén ing nguyén t6 (phan img don gian)

+ Pinh nghia: Phan tng nguyén td 12 phan ng chi xay ra theo 1 giai doan

+ Vi du: A — B

+ Phan tng nguyén t6 c6 phuong trinh téc d6 tring véi dinh luat tic dung

khéi lugng, bac cua phan tng tring voi hé s6 ty luong.

- Phan ung phirc tap

+ Dinh nghia: Phan tng phtic tap 14 phan tmg dién ra qua nhiéu giai doan

phan tng. M&i mot giai doan 12 mot phan ing nguyén té duoc dic trung boi mot gid

tri hang so toc do.

+ Néu phan ng gdm nhiéu giai doan ndi tiép thi tbc d6 phan tmg chung s&

duoc quyét dinh boi hing sb téc do cua giai doan cham nhat. Néu phan tng bao

gdém cic giai doan song song thi toc do phan tmg chung duoc quyét dinh boi hang

sO toc dO cua giai doan nhanh nhat.
+ Vi du:

Phén tmg 2 giai doan ndi tiép:

A—-+5 B+C 25 D+E

giai doan 1 giai doan 2
Téc d6 cia giai doan phan tng:
v,=k,.C,
v, =k,.C;.C.




Néu toc do cua giai doan 1 chim nhét thi tbc do phan tng chung v dugc
quyét dinh boi v,: v=v=k.C, (a)
Néu giai doan 2 12 cham nhat thi:
v= v,=k,C;.C. (b)
- Van dung
Cho phan trng héa hoc:
N, + 3H, — 2NH;
+ Tdc d6 phan tng tinh theo chit tham gia N,

dCy,
dt

vy, =

+ Tdc d6 phan tng tinh theo chit tham gia H,:
1 dC,
L
+ Tdc d6 phan tng tinh theo san pham NHj:
vNH = l : dCNH?
2 dt

+ Tdc d6 chung cta phan tng theo dinh nghia:

dCy. 1 dC,, 1 dC
vV =— =, =—.
dt 3 dt 2 dt
+ Phuong trinh dong hoc cua phéan tng:
dC dC dC.,
AV :——N2 :—l H, :l L =k. CI;;Z'C;Z

dt 37d 2 dt
2.2. Chuyén dé 2: Pong hoc cic phan img dong thé don giin mot chiéu
2.2.1. Tong quan Iy thuyét
e Phan tng bac 1

- Pinh nghia: D6 1a phan Gng chi ¢6 mot tiéu phan (phan tir, nguyén tu,...)
ban dau tham gia chuyén héa trong mot phan ting nguyén t6. Tap hop cdc phan ng
nguyén t6 nay tao ra mot phan ng giai doan bac 1.

- Phan g tong quat:

A — san pham



Ban déu (C,) a
Phan tng X
Con lai (C) a—x
- Phwong trinh djng hoc

+ Dang vi phén:

V= —Esz > £:—kdt
dt C
+ Dang tich phan:
=l 2
t a—x

+ Chu ky ban huy: 12 thoi gian t,/, khi phan (mg hét mot nira lugng chat
a 1
X = — = tip=—In2
( ) ) 2=

+ Chu ki bdn huy ctia phan tng bac mét khong phu thudc vao nong do dau.
e Phan urng bac 2
- Pinh nghia: La phan tng ma tdc d6 ctia né phu thudc bac hai vao ndng do
cdc chat.
- Phén ing tong quat:
A + B — C+D+...

Ban dau (C,) a b
Phan ung X X
Con lai (C) (a-x) (b-x)

- Phwong trinh djng hoc
+ Phuong trinh luét téc 6 cho phan img dang vi phan:
_dc,

V= o kC,C,
dla—x) dx
2 M k(a—x)(b—
dt dt (a=x)b=x)
+ Dang tich phan:

ke 1 Inb.(a—x)
" t(a—b) Ina(b—x)




+ Néu ndng do ban dau cua cdc chat phan ting bang nhau va bang a thi:

= k=

I x
t a(a—x)
+ Chu ky ban huy:

= 4= L
k.a
Chu ky ban hity ctia phan mg bac hai ti 1 nghich v6i nong d6 dau.
e Phin ung bacn
Déi voi phan g bac n ¢ cac ndng do cc chat ban dau nhu nhau, ta c6:

- Phuong trinh dong hoc dang tich phan:

- Chu ky bén huy:

2.2.2. Cac dang bai tap

e Cic phwong phap xac dinh béc ciia phan émg va nhirng diém chi y

- Phwong phap thé

Pem thé néng dd ctia mot chit nao d6 tim dugc béng thyc nghi€ém ¢ nhiing
thoi diém khac nhau vao phuong trinh dong hoc cta phan tmg béc 1, bac 2, ... xem
phuong trinh ndo cho duoc gié tri khong d6i ctia hang s6 téc d6 k thi phan tng s& c6
bac tuong tng voi phuong trinh dong hoc do.

- Phwong phap do thi

+ Ddi v6i phan tmg bac 1 ta c6:

In(a—x) = Ina—kt

kt
2,303

< lga-x)=lga-

Su phu thudc cua Ig (a —x) vao t la tuyén tinh v6i do doc cua duong théng

tga = - k/ 2,303. Tir ddy c6 thé xdc dinh hang s6 toc do k.
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+ Ddi v6i phan g bac 2, phuong trinh dong hoc duoc viét dudi dang:

K 1 Inb.(a—x)
" t(a—b) Ina.(b—x)

a—x b k.a—b)
& lg =—lg—+ .
b—x a | 2,303
Ta thdy su phy thudc cua 1g|2— X] vao t 1a tuyén tinh véi:
—X
o @=b)
2,303

- Phwong phap thoi gian nira phan ung
Do6i voi phan tng mot chiéu bac 1, thoi gian nira phan tng 13 hing sb va
khong phu thudc vao ndng d6 ban dau.

In2
typ= —
12 ”

Trong trudng hop chung, dbi v6i phan tng bac n # 1 va ¢6 nong do dau cia
cic chat phan ng bang nhau thi:

- const
2= TS

< lgtyp=(1—n)lga+lgconst
Ta thdy, sy phu thoc Ig t;, vao lg a 1a duong thang véi tg o = 1 — n, va hing
sb tdc do duoc xdc dinh béng doan théng thu duoc khi dudong théng biéu dién cat

tryc tung tai goc toa do.

- Phwong phap vi phan
- Phuong trinh dong hoc ctia phan irng héa hoc
dC m n
V= o=kCiG

+ Cb dinh Cg 1am thi nghiém véi C, thay d6i

dc -
vi= - A=kClG
dc -
Vo= —=2=kCC
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Léy (vo: vy hodc (vi:vy) = m

+ Tuong tu, c¢6 dinh C, 1am bién thién Cy = n

-Chay:

+ Dua vao don vi cua héng sb toc do phéan tng dé bai cho dé x4c dinh bac
phan ng cta nhitng phan Uing don gian.

+ Di v6i cdc bai tap cho thoi gian va lugng chat cia cc chét trudc va sau phan
g, ding phuong phdp thé vao phuong trinh hang sb tbc do clia phan tng da gia s,
néu cdc gid tri hang s6 toc do cta phan tng sap xi nhau ching to diéu gia sir 1a ding.

+ D4i v6i bai tap xdc dinh bac phan tng, tbc d6 phan ng, hing sé tdc do
phan mg trong d6 cé su ting hodc giam lugng chét n 1an thi 4p dung phuong trinh
luat téc do ddi véi timg trudng hop ban dau va sau khi ting hodc giam luong chat.
Sau d6, bang phép bién ddi toan hoc suy ra yéu cau dé bai.

+ D6i v6i mot s6 phan (g khong cho nong do ciia chat phan tmg ma cho thé
tich, dp suat...thi phai xét mbi lién hé giita nong do voi cic dai lugng d6 (dp suat,
thé tich,...) dé giai quyét bai tap.

e Bai tap co loi giai

Bai 1 : Sy phan huy N,Os:

2N,05 — 2N,04 + O,
v6i hing sb toc do k = 0,002 phit”. Phan tmg phan hiy N,Os tudn theo quy luat
dong hoc ctia phan Gmg bac may, ¢ bao nhiéu phan trim N,Os bi phan hily sau 2
gio?

Giai:

Phan tmg phan hiy N,Os ¢6 hing s tc d6 k = 0,002 phit™”, thir nguyén cua
k khéng phu thudc vao ndng do nén phan tng phan hity N,Os 13 phan mg béc 1.

Ta co: k:lln a
t a—Xx

Vi hang s6 toc d6 cua phan tng bac 1 khong phu thudc cich biéu thi nong

dog, do d6 dat a = 100

S k=t 50,0022 —In— 20
t 100—x 120 100—x
= x=21,35%
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Bai 2 : Su thuy phan etyl axetat bang xit 13 phan @mg bac 2. Su bién thién

lugong etyl axetat va xit dugc cho dudi day:

t (gidy) 0 393 669 1010 1265
Luong kiém (mol) 0,5638  0,4866  0,4467 0,4113 0,3879
Luogng este (mol) 0,3114 00,2342 0,1943 0,1589 0,1354

Hay chting té sy thuy phan etyl axetat 1a phan ting bac 2. Tinh gid tri trung
binh ctia hang s6 téc d6 phan tmg.

Giai:

Gia str phan tng thuy phan etyl axetat 1a phan trng bac 2, ap dung cong thirc:

_ 1 Inb.(a—Xx)
" t(a—b) Ina.(b—x)

, thay sb ta co:

K — 1 In 0,3114.(0,5638—0,0772)
' 393.(0,5638—0,3114) " 0,5638.(0,3114—0,0772)

=0,138 (mol'.giay ')

. 1 1 0:3114.(0,5638 0,1171)
2 669.(0,5638—0,3114) " 0,5638.(0,3114—0,1171)

=0,141 (mol ' .giay ")

- 1 In 0,3114.(0,5638 —0,1525)
1010.(0,5638—0,3114)  0,5638.(0,3114 —0,1525)

=0,140 (mol '.giay™")

3

1 1 0,3114.(0,5638 —0,1760)

k,= In =0,143 (mol ".giay ')
1265.(0,5638—0,3114)  0,5638.(0,3114—0,1760)

k:i(0,138+0,141+0,140+0,143)20,140m01l-giﬁyl

Bai 3: Déi véi phan g héa hoc : N, + 3H, = 2NH;,
téc do ciia phan ung thuan thay doi nhu thé nao khi ting 4p suat ciia hé phan ung
1én 3 lan.

Giai:

+ Tang 4p suat cua hé phan Gng 1én 3 1an thi ndong d6 (mol thé tich) ciia cic

chat tang 3 1an. Phuong trinh dong hoc cta phan tng:
vi = k[N, ][H,] (1)
+ Tdc d6 phan tng sau khi ting 4p suét 1én 3 lan:

va = k3[N,][3H,] = 81.k[N,].[H,] 2)
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+ Lay (2):(1) ta c6:

Y. _8l_g
v, 1

+ Vay khi ting dp suat ctia hé phan ng 1én 3 lan thi toc d6 phan tng thuan
tang 81 lan.
Bai 4: D6i v6i phan g héa hoc:
2N,05 — 4NO, + O,,
d[o,]
dt

téc do duoc biéu thi bang cong thirc: v= . Hay viét biéu thirc toc do ddi

v6i cdc chat khic trong phuong trinh phan tng.

Giai:

+ T phuong trinh phan tng ta thdy téc do mét di ciia N,Os nhanh gip 2 lan
d[0,] _ 1 d[N,0;s]

dt 2 dt
+ Vi NO, duogc hinh thanh véi toc d6 gip 4 1an téc d6 hinh thanh O,, ta c6:
,23[0:]_ 1d[NO,]
dt 4 dt

téc d6 hinh thanh O,, vi vay v=

Bai 5: Phan tng phan huy H,O, trong dung dich nudc xay ra theo quy luat
dong hoc bac 1. Thoi gian nira phan Gng bang 15,86 phidt. Hiy xdc dinh thoi gian
can thiét dé phan huy hét 99% H,0..

Giai:

+ Vi phan tng xay ra la bac 1, ta c6:

In2 In2 0,6932
t,=——=>k=—7=
k t

=0.0437ph™

1/2 15’
+ Ta co:

a _ 1, 100
a—x  0,0437 100—99

t:lln =105,4ph

Bai 6: Hang s toc do phan tng héa hoc:

CH;COOC,Hs + NaOH — CH;COONa + C,HsOH

& 283K bang 2,83 mol'.Lph. Tinh thoi gian can thiét dé ndng do cua
CH;COOGC,H; con lai 50% néu ta tron 1 1it dung dich CH;COOC,Hs 0,05 M véi:
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a. 1 lit dung dich NaOH 0,05 M

b. 1 lit dung dich NaOH 0,1 M

Giai:

+ Tir don vi cia hing sé tbc do phan tng, suy ra phan ung phan hiy
CH;COOC,Hs 1a bac 2.

+ Khi 2 chat ¢ cting ndng d0, tron 2 thé tich bang nhau thi ndng do cua mdi
chat giam di mot nira. Do d6, thoi gian d& CH;COOC,H;s giam di 50% la thoi gian
ntra phan ng:

1 _ 1
ka 2,38.0,025

t1/2 -

=16,8ph

+ Khi 2 chat khac néng dd khi tron thé tich néng do giam di mot nura, ta c6:
(= 1 In b.(a—x)
k(a—b) a.(b—x)
(= 1 In 0,05.(0,025-0,0125)
2,38(0,025-0,05) 0,025(0,05-0,0125)

6,81ph

Bai 7: Sy phan huy H,0, trong dung dich nudc 1a phan Gng bac 1. Dé tim
gid tri trung binh ctia hang s6 tbc d6 phan ing, ngudi ta dem chudn do ciing mot thé

tich dung dich H,0, ¢ céc thoi diém khac nhau bang dung dich KMnO, thi duoc két

qua sau:
t (phut) 0 10 20 30
V — thé tich KMnO, (ml) 21,6 12,4 7,2 4,1

X4c dinh hang s6 toc do k cua phan tng phan hay H,0,.
Giai:
+ Vi su phéan huy H,0, trong dung dich nudc 1a phan tng bac 1, ta cé:

k=t ?
t a—x

+ Vi hang s6 tc d6 cta phan Gmg bac 1 khong phu thudce vao céch biéu dién
ndng do, nén c6 thé thay ndng do dau a bang thé tich KMnO, di ding dé chuan do
H,0, ¢ thoi diém t = 0, gid tri a — x thay bang thé tich KMnO, ding dé chuan do
dung dich H,0, & thoi diém t, ta c6:
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1. 21,6

k, =—In——=0,0555 ph™
10 12,4
1. 21
,=—1In .6 =0,0555 ph™'
20 7,2
k, :iln&:0,0553 ph'l
T30 4.1

k= %.(k1 +k, +k,) =0,0554ph™

Bai 8: Sy phan hily axeton xay ra theo phuong trinh héa hoc:
CH;COCH; — CH; + CO + H,
Theo thoi gian phan Gng, dp sudt chung cua hé do dugc 1a nhu sau:
t (phut) 0 6,5 13 19,9
p (mm Hg) 312 408 488 562
Hay chirng minh phéan ng 12 bac 1 va tinh hang s6 toc d6 ctia phan tng.
Giai:
+ Goi p, 12 4p suét ddu cia CH;COCH,4
CH;COCH; — CH; + CO + H,
Ban dau Po
Thoi diém t Po—X X X X

Phe = Po— X + X+ X + X = P, + 2X

PP
2
+ Ta co: kzlln a
t a—Xx

+ Vi dp sudt ty 18 v6i ndng d6, nén trong phwong trinh dong hoc, thay ndng

ctia CH;COCHj bang 4p suit riéng phan.

=k :lln 2P,
t 3p,—x
+ Thay s6 ta c6:
K, L2312 0057 ph

n—
6,5 3.312-408
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1 2312
k,=—In——"=-
13 3.312-488

1 2.312
k,= In
© 19,9 3.312-562

=0,0254 ph™'

=0,0257 ph™'

k= % (0,0257+0,0254 +0,0257) =0,0256 ph™

Bai 9: Nguoi ta do toc d6 dau hinh thanh chat C dbi véi phan tmg héa hoc:

A+ B — C
thu dugc két qua sau:
S6 thi nghiém a (M) b (M) vo(M.ph™)
I 0,1 0,1 0,002
11 0,2 0,2 0,008
I 0,1 0,2 0,008
Tinh:

a. Bac d6i v4i chat A va chét B, bac cia phan ung.
b. Hang s6 toc d6 phan tng.

c. Timhvkhia=b=05M

Giai:

a. Ta c6 phuong trinh téc d6 dang tong quat:
v=k.a"b" (n,m la bac dbi véi chat A va chat B)

Tt cdc gid tri trén ta co:

vi=kalb" & 0,002 =k.(0,1)".0,1)" (1)
va=k.alb? & 0,008 =k.(0,2)".(0,2)" )
vs=k.alb" & 0,008 =k.(0,1)"(0,2)" 3)

Lay 3):(I)tacé: m=2

Lay (2): 3)tacé: n=0

Vay béc riéng ddi voi chit A 1a 0, bac riéng ddi v6i chat B 12 2, bac ciia phan
ung la 2.

b. Hang s6 toc d6 phan tng:

Véim=2,n=0thay vao (1) = k=02M"ph’
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c. Khia=b=0,5M thay vao (1) = v=0,05 M.ph".
Bai 10 : (Trich dé thi tuyén sinh sau dai hoc nim 2004 DHSP Ha Noi)
Xét phan tng héa hoc :  2Fe™ + Sn* = Fe** + Sn*

Dé nghién ciru dong hoc ctia phan tng, tién hanh 3 thi nghiém dudi day:

Thi nghiém C°_, (mol/l) G, (mol/l) Toc d6 dau v,
1 10 107 v
2 2.107 2.107 8v
3 2.107 107 4v

Xiéc dinh bac riéng phan ddi voi timg chat, bac toan phan ddi véi phan mg
va viét phuong trinh dong hoc ctia phan tng da cho.

Giai :

+ Phuong trinh tdc d6 ciia phan tng:

v, = k.[Fe3+ ]a [Sn2+ ]b

+ Thi nghiém 1: v =k.(10%)%(10%)" (a)
+ Thi nghiém 3:  8v =k.(2.10%)"(2.10%)" (b)
+ Thi nghiém 3:  4v =k.(2.10%)"(10%)" (c)

Liy(c):(a) => 4=2" & a=2

Liy(b): (c) = 2=2" & b=1

Vay bac riéng phan dbi v6i Fe’* bang 2, d6i voi Sn** bang 1. Bic cia phan
mg bang 3.

Phuong trinh dong hoc: v, = k.[Fe3+ ]2 [Sn2+ ]l

Bai 11: (Dé thi tuyén sinh sau dai hoc nam 2004 PHKHTN TP.H6 Chi Minh)

Cho phan trng héa hoc: 2H,054q) — 2H,0q) + Oy

Phan tng thudc bac nhét dbi véi H,0,, hing sb van toc ¢ 20°C lak = 1,8.107
s va ndng d6 dau cua H,0, 12 0,30M.

a. Tinh ndng d6 H,0, sau 4,00h (gio)

b. Tinh thoi gian t (gidy) d¢ [H,0,] =0.12M

c. Tinh thoi gian t && 90% H,0,
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Giai :

Phan tmg: 2H;00aa) — 2H,0q) + Oy
t=0 0,3M 0 0
t C,
a. Phan tng thuoc bac 1 ddi voi H,0,, ta co:
k= lln a
t a—x

s k= %ln <, & 1InC, =1n0,3-1,8.107.4.60.60 (C,= a, C,= a-x)

= C,=0,23M
b. Khi néng d6 ciia H,0, = 0,12M, ta c6:

1. 0,3
t=—1In
k 0,12

c. Thoi gian dé 90% H,0,:(C, = 100, C, = 100 — 90 = 10)

t:iln%zlﬂ%l, 4s =35 gity 53 phuit

=50905,04s ~ 14 gi& 14 phut.

Bai 12*: Tron 1 1it dung dich CH;COOH 2M véi 1 lit dung dich C,HsOH
3M. Xdc dinh toc do hinh thanh etylaxetat tai thoi diém dau. Toc do nay sé& thay doi
nhu thé nio néu trude khi pha tron, mdi dung dich dugc pha lodng gap doi.

Giai:

+ Thi nghiém 1: Sau khi tron 2 dung dich thé tich ctia hé phan tmg 1a 2 lit, ta c6:
[CH,COOH|=1M va [C,H;OH]=1,5M

+ Phuong trinh:

CH;COOH + HOC,Hs; = CH;COOC,Hs + H,O

Ta c6: v, = k[CH,COOH]|[C,H,OH]=k.1.1,5=1,5k (1)

+ Thi nghiém 2: Mdi dung dich trudc khi tron dugc pha lodng gap doi = thé
tich ctia hé phan tng ting 1én gap 4 1an, ta c6:

[CH,COOH|=0,5M va [C,H;0H|=0,75M

Ta c6: v, = k[CH,COOH][C,H,0H| =k.0,5.0,75=0,375k  (2)
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Vi 1,5k

Lay (1) : (2) ta ¢6: =
y(D: @) v, 0,375k

=4 v, =4y,

Vay khi pha loang gip d6i mdi dung dich truéc khi tron vao nhau, s& lam
phan tng nghién ctru ¢6 tée d6 giam di 4 1an.

*Chiy :

+ Tir bai tdp trén givip HS hiéu thém: mudn kiém sodt dwoc phdn g dé cho
san pham nhw mong doi thi ¢é thé lam bién déi cdc dai lirong lien quan dén phdn
ing sé dan dén lam thay déi toc do ciia phan vmg theo huéng tich cuc.

+ Tir két qua Ii thuyét lam cho HS ¢6 hing thii tim toi kién thirc thong qua
viéc lam thwc nghiém. Khoi ddy cho HS tinh than tu hoc, gd'n két gitra It thuyét VOi
thuc nghiém.

Bai 13#: (D¢ thi tuyén sinh sau dai hoc nam 2004 DHQG Ha N¢i)

Nguoi ta nghién ctru dong hoc cia phan ung xa phong hda etylaxetat (E)

E + NaOH — CH;COONa + C,HsOH

Nong do ban dau cia etylaxetat va NaOH déu bang 0,05M. Phan tmg duoc
theo d&i bang cédch 1dy 10 ml dung dich hdn hop phan Gng & ting thoi diém t va
chuan d6 bang x ml dung dich HC1 0,01M. Két qua nhu sau :

t (pht) 4 9 15 24 37 53

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

Tim bac ctia phan tng, hang s6 tbc do phan Gmg va thoi gian ban hiy cia
phan tng.

Giai :

E + NaOH — CH;COONa + C,HsOH

t=0 G, Co

t C,—a C,—a

Gié stir phan tng da cho la bac 2, ta ¢ :

1 1 1
Theo phép chuin do: 10(C,—-a)=0,0lx = (C,—a)=0,001x
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t (phut) 4 9 15 24 37 53

X (ml) 44,1 38,6 33,7 27,9 22,9
Co—a)M  0,0441 0,0386 00337 0,0279 0,0229

Thay cédc gia tri vao (1) ta co:

klzl Lo b 668 (l.mol'ph™)
40,0441 0,05

1 1 1 1.1
k,=— ———1=0,656 (I.mol ph
? 9[0,0386 0,05} ( ph)

[ 1 1 g
=— - =0,645 (.mol ph

’ 15[0,0337 0,05} ( ph)
1] 1 1]

- =0,660 (l.mol'lph'l)
24(0,0279 0,05 |

L1 1 640 QLmol"ph!)
370,022 0,05

k(]:i Lt =0,643 (.mol'ph™)
53/0,0185 0,05 |

18,5
0,0185

Vik, = k» = ks = ks = ks = k¢ = Gid thiét phan ¢mg bac 2 Ia diing.

0,668+0,656+0,645+0,660+ 0,640+ 0,643
6

k = =0,652 (L.mol'ph™).

] |
t = = -
2 T 0.652.0.05

=30,67 ph

Bai 14*: (Dé thi olympic héa hoc toan qudc nam 2005 — Bang A)
Cho phan trng héa hoc: 2NOg) + Ongy — 2NOy

véi tc do v = k.[NOJ".[0,]

Hai gia thiét dé ra:

1) Phan Ung la don gian

2) Phan tmg c¢6 cho ché sau:

2NOyx == NyO, (@)

N202(k) + OZ(k) - 2'N()Z(k) (b)
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Thuc nghiém xac dinh rang khi tang nhiét d thi toc d6 phan Gmg giam. Hoi
gia thiét nao ding? Giai thich.
Giai:
+ Gia thiét 1 khong ding vi khi tang nhiét do thi sy va cham giira ba phan tir
tang, nén van tc phan g tang.
+ Theo gia thiét 2, giai doan (b) quyét dinh tbc d6 phan ng nén:
v=k’. [N,0,].[0,] (1)

+ Vi N,O, sinh ra tir cin béng (a), ta co:

L2221 IN,0,]=K.[NOJ’

+ Thay [N,0,] vao phuong trinh (1) ta dugc:
v=k".K.[NOJ’.[0,]
= v=k [NOJ'.[0,], (véi k=K K)
Két qua tinh v tring v6i két qua thyc nghiém, ching to gia thiét 2 1a ding.
Khi nhiét d¢ tang tbc do phan tng gidm. Phan ing ¢ giai doan (a) toa nhiét,
khi nhiét d6 ting cin bang dich chuyén sang phia lam giam nong do cia N,O, va
tang nong d6 cia NO = K giam l1am cho hang sd toc d6 k giam, mic du k’ ting (do
khong bt kip)
Bai 15*: (Bai tdp chuan bi cho ki thi olympic héa hoc qubc té 1an 31 DHSP
Ha No¢i)
Phan g sau dugc khao sat & 25°C trong dung dich benzen ¢6 chira piridin 0,1M:
CH;0H + (Cg¢Hs5);CCl — CH30C(C¢Hs); + HCI
A B C

Quan sat tap hgp dugc céc so6 li¢u sau:

A Nong d6 dau At Non% .d(_)
Lan cuoi
[A,] [B.] [C.] Phi 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
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a. Hay tim phuong trinh luét tc do phit hop véi cic s6 lidu thuc nghiém trén.
b. Hiy biéu din gi4 tri trung binh ctia hang sb téc do theo gidy va don vi

nong do mol.

Giai:
a. Toc dd trung binh ban dau: ;:%
v, = 200330 600132 (M.ph™)
25,0

v, = O’?03090 —=0,000260 (M.ph™)

’

V= 0’00270 =0,000103 (M.ph™)

>

Khi [B] ting gép doi, tbc do phan g ting gép d6i nén B c6 bac riéng phan
1a 1. Khi [A] ting gap ddi, toc d6 phan tng ting gap bon nén A c6 bac riéng phan 1a

2.

\%

[AT [B]

Phuong trinh toc d¢ ctia phan tng: v=k [A]* [B] =k=

. 1,32.10™
(0,100)*.0,0500

b. +Lan I: k; =0,264 (mol'zlzph'l)

4
FLAn2: k= 20010 960 (molPph™)
(0.100)° 0,100
4
+ Lan 3: k; 1,03.10 =0,258 (mol'zlzph'l)

= (0.200)2.0.100

0,264+0,260+0,258
3

k=

=0,26 lzmol'zph'1 =434 ’mol s,

e Bai tap tu giai

Bai 1: O 913K, hang s tc do phan tmg dehidro héa metylamin:
H3CNH2 — HCN + H2

bang 5.107 gidy . Tinh thoi gian d& ndng d6 metylamin giam di 2 lan.

Diép sb: 138 gidy
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Bai 2: Duéi day 1a két qua thu duoc ddi v6i sy phan hity glucozo trong dung
dich nudc:

C(@mol/L) 56 553 542 525 49

t (phut) 0 45 120 240 480

Hay chimg t6 rang phan tmg phan huy glucozo 12 bac 1. Tinh hing sb toc do
va thot gian ntra phan ing.

Dip s6: 2,74.10 phat', 6.10phuit

Bai 3: O 25°C sy thity phan CH;COOCH; véi sy ¢6 mat ciia HCI du, ndng
d6 0,05 M 12 phan tng bac 1. Thé tich dung dich NaOH dung dé trung hoa 25cm’
hdn hop phan tng theo thoi gian 12 nhu sau:

t (phut) 0 21 75 119 oo

Vieon (cm®) 24,4 25,8 29,3 31,7 47,2

Tinh hang s6 toc do va thoi gian nira phan Gng.

Dép sb: k = 0,00316 phiit”,
t12 = 206,3 phiit
Bai 4: Thay phan glucozo trong nuéc thu duge két qua sau:
C (mol/1) 56 55,3 54,2 52,5 49
t (phut) 0 45 120 240 480
a. Chtng minh rang phan ng thiiy phan glucozo 1 bac 1.

b. Tinh hang s6 téc d6 phan (g va thoi gian nira phan tng.

Pap sd:k =2,72.10% ph™,
ti» = 6.10° phit.
Bai 5: Su thily phan mot este trong mdi kiém xay ra nhu sau:
RCOOR + NaOH — RCOONa + ROH
Khi ting ndng do kiém 1én 2 1an thi téc d6 dau cta phan Gmg ciing ting 1én 2
lan. Ngudi ta ciing thu duoc két qua nhu vay khi ting ndng do cia este 1én 2 lan.

a. Xdc dinh bac cua phan trng va dang cia phuong trinh dong hoc.

b. Hoa tan 0,01 mol xut va 0,01 mol este vao 1 lit nudc (trong qué trinh pha

tng thé tich khong thay d6i). Sau 200 phiit este bj phan hay 60%. Tinh:
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a. Hang s6 téc do phan tng.
b. Thoi gian nira phan Ung.
c. Thoi gian dé 99% este bi phan hity.
Pép sd: v = k.[RCOORJ[NaOH]
tip = 133,33 ph t= 13200 ph

Bai 6: Phan ng trung hoa nitro etan trong dung dich nuéc duoc mo ta bang

phuong trinh dong hoc:
d[OH |  d[C,H,NO,] _
] =k.[C,H,NO,].[OH |

O 0°C va ndng do dau cia hai chat 12 0,01 M, thoi gian nira phan tng bang

150 gidy. Tinh hang s6 tbc do phan ng.
Piép s6: 0,667 mol” .L.gidy ™.
Bai 7: DU kién dudi day, thu dugc trong sy phan huy NH; trén bé mat

vonfram:
Ap suat dau (mmHg) 65 105 150 185
ty, (gidy) 200 460 670 820

Xéc dinh bac cta phan ung.
Diép sb: Bac 0
Bai 8: Su phan huy etan: C;H¢ — C,H; + H, ¢ 856K duoc theo doi dua
vao sy bién thién 4p suat chung p ctia hé theo thoi gian ¢ thé tich ¢ dinh:
p(mmHg) 384 390 394 396 400 405 408
t (gidy) 0 29 50 64 84 114 134
Xiéc dinh hang s6 toc d6 ctia phan ng phan huy etan theo phwong phép giai
tich va phuwong phap do thi.
Dép s6: k=4,83.10" giay™!
Bai 9: D6i vai sy phan huy trong pha khi cua etilen oxit & 687K theo phuong
trinh: C,H,0 — CH, + CO, thu dugc két qua sau:
pre (mmHg) 116,5 122,6 125,7 128,7 1332 1414
t (phut) 0 5 7 9 12 18
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Hay chiing minh rang phan ung phan hily C,H,O 12 bac 1 va tinh hang s6 tdc
dd cua phan tng.
Pip s6: 1,43.107 phit™
Bai 10: Slater da nghién ctru dong hoc cua phan ung gitra Na,S,0; va CH;l
& 20° C thu dugc két qua sau:
t (phut) 0 475 10 20 35 55 oo
[Na,S,0,] 3535 30,5 27 232 203 18,6 17,1
[CH.]] 1825 134 99 6,1 32 1,5 O
Bang phuong phdp d6 thi va phuong phép giai tich hdy ching té rang phan
ung da cho 1a bac 2.
Bai 11: O 50°C phan tng phén hiy clo benzendiazoni:
C¢HsN,Cl — C¢HsCl + N,
xay ra véi ndong d6 dau bang 10 g/l. Két qua theo ddi lugng N, thoét ra theo
thoi gian thu dugce nhu sau:
t (phut) 6 9 12 14 18 22 24 26 30 oo
Vy, (em’) 19,3 26 32,6 364 1,3 45 465 484 504 583
Xiéc dinh bac ciia phan mg, hang s6 toc do va thoi gian nira phan tmg.
bap sb: bac 1; 1,2.10'3 phut; 630 gidy.
Bai 12: Axit monocloaxetic tic dung vdi nudc theo phuong trinh:
CICH,COOH + H,0 — HOCH,COOH + HCI
Két qua chuan do ciing mot thé tich mau hdn hop phan tng véi dung dich
NaOH duogc cho nhu sau:
t (phut) 0 600 780 2070
Vaiog(ml) 12,9 158 16,5 20,5
a. Tinh hang s6 tbc do ctia phan tng
b. Xdc dinh thoi gian can thiét dé lwong cua ca ba axit trén bang nhau.

Dip s6: a) 4,19.10%; b) 27,57 h
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Bai 13: Hang s toc do phan tng ty oxi héa tu khir ciia ion hidro bromo
trong mdi trudng kiém: 3BrO” — BrO; + 2Br~
bang 9,3.10* M.gidy"'. Nong do dau cta ion BrO~bang 0,1 M. Tinh thoi gian dé
30% lugng BrO~ mat di trong phan tng.
Dip s6: 4,61.107 s.
Bai 14: Fomandehit va hidropeoxit phan Ung véi nhau tao thanh axit
foocmic (phan rng bac 2):
HCHO + H,0, —» HCOOH + H,O
Néu tron 1an cdc thé tich béng nhau cua cic dung dich H,O, va HCHO clung
néng do 1 M thi ¢ nhi¢t d0 333,2 K, sau 2 gio néng d0 cua axit foocmic 1a 0,215 M.
Tinh hang s tc do phan tmg va thoi gian dé 90% chat dau tham gia phan tng.
Pép s6: 0,7544 M .h, 23,85 h.
Bai 15: Qua trinh phén hity hop chit axeton dién ra theo phuong trinh sau day:
CH;COCH; — CH,=CH, + H, + CO
Nhitng gid tri thue nghiém thu duge trong sudt thoi gian xay ra phan tng da
duoc ghi lai trong bang dudi day:
t (phut) 0 ,5 3 9.9
p [mmHg] 312 408 488 562
a. Chirng minh phan tng khéo sat la phan rng bac 1
b. Xdc dinh hang s toc d6 cta phan Gng.
Piép s6: b. k =0,2563 phut”
Bai 16: Khi nghién ctru phan tng héa hoc dién ra trong pha khi & 600K:
SO,Cl, —» SO, + Cl,
nguoi ta thu dugc cic dir kién sau:
t (h) 00 1,0 20 40 80 16,0
p (atm) 491 5,58 6,32 7,31 8,54 9,50
Xiéc dinh bac ciia phan (g, hang sb téc d6 phan Gng, thoi gian ntra phan mg

va dp suat ctia hé sau 20 phit.
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Pép s6: bac 1; k =0,17 h™';
typ =4,1h; P=517 atm
Bai 17: Di metylete phan huy theo phan irng bac 1:
CH;),0x — CHyg + Hygy + COy
o0 mot nhiét d¢ nao do6, phan tng ¢ thoi gian ban huy t;, = 1550 s.
a. Tinh hang s6 tbc d6 phan tng k
b. Tinh dp suét cua hé tai thoi diém t = 460 s. Cho biét dp suat cta hé khi
dimetylete bi phan huy hoan toan 1a 1200 mmHg.
Dip s6: k =4,45.10" 5!, Py = 549,6 mmHg
Bai 18: Phan ing héa hoc: 2N,05 — 4NO, + O,
Lam thi nghiém & 30°C thu duoc két qua

[N,0,] M Téc d6 phan tng (mol.I".s™)

TN1 0,170 1,39.107
TN2 0,340 2,78. 107
TN3 0,680 5,56. 107

a. Viét biéu thirc tinh tc do phan tng.
b. Tinh hang s6 téc d6 phan tng.
c. Tinh téc do phan tng & 30°C khi [N,0,] = 0,54M.
Piép sb: b. 8,176. 107; ¢. 4,415.10° mol.I'".s™
Bai 19: Su thuy phan etyl axetat bang xit 12 phan tng bac 2. Su bién thién

lugong etyl axetat va xut theo thoi gian dugc ghi theo bang sau:

t(s) 0 393 669 1810 1265
NaOH (mol) 0,5638 0,4866 0,4467 0,4113 0,3879
Este (mol) 0,3114 0,2342 0,1943 0,1589 0,1354

Tinh hang s6 toc do trung binh.
bap s6: k =0,14 mol.s’!
Bai 20: Sy phan huy H,O, trong dung dich nuéc 12 phan tng bac 1. Pé tim

gid tri trung binh ctia hang s6 tbc d6 phan ing, ngudi ta dem chudn do ciing mot thé
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tich dung dich H,O, ¢ céc thoi diém khdc nhau béng dung dich KMnO, thi dugc Kkét

qua sau:
t (pht) 0 10 20
V — thé tich KMnO, (ml) 22,8 13,8 8,3

a. Hay chung to phan tir H,O, c¢6 bac dong hoc bang 1

b. Tinh thuoi gian nira phan ing

c. Tinh téc dd cua sy phan huy H,O, néu néng do ban dau cua né 1a 0,1
mol/dm’.

Pép s: b. typ = 13,76 phiit ;
c. 0,005 mol(dm®) ' phut”

Bai 21: Hing s tbc d6 ctia phan tng bac 1:

SO,Clhyy — SOy + Clyg

& 320°C bang 2.10”.s™". Héi ¢6 bao nhiéu phan trim SO,Cl, bi phan huy khi
dun néng né & nhiét do trén trong thoi gian 90 phuit.

Diép s6: 10,23%

Bai 22: Khi A ty phan huy theo phan ng: Agw — By + Cy

Téc d6 ctia phan tng duoc biéu dién bang phuong trinh:

—% =k[A]

Trong mdt phong thi nghiém ngudi ta xuat phat tir A nguyén chat véi dp sut
ban dau P, = 1,0 atm. Sau 10 gidy dp suat do dugc 12 P = 1,02 atm. Tinh hang s tdc
d6 phan tng k va thoi gian ntra phan tng t,. Sau bao l4u thi 4p suit bang 1,1 atm?
Gia sir phan ng xdy ra trong binh kin c6 thé tich ¢6 dinh va & mot nhiét do c¢6 dinh.

Pip s6: k = 0,001978 5™
tip =350,45,t=48,6s.

Bai 23*%: Tai 25°C phan ing: 2N,0sq) — 4NOyy + Oy, 6 hing s6
toc d6 k = 1,8.10 s™'; biéu thirc toe do phan tng v =k.C,,, . Phan g xay ra trong
binh kin thé tich 20,0 lit khong doi.

Ban dau lugng N,Os cho vira day binh, ¢ thoi diém khao sit 4p sudt riéng

phan ctia N,Os 12 0,070 atm. Gia thiét céc khi déu 1a khi If tuong:
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a. Tinh téc d6 tiéu thu N,Os, tde do hinh thanh NO, va O,
b. Tinh sé phan tir N,Os dd bi phan tich sau 30 gidy.
c. Néu nhu phan ung trén c6 phuong trinh: NyOsyy — 4NOyy +  1/205
thi tri s6 toc d6 phan mg c6 thay d6i khong? Giai thich.
Piép s6: a.1,032.107 mol.I"s™; 2,064.107 mol.I".s™
5,16.10° mol.I".s%; b. 3,7.10.
2.3. Chuyén dé 3: Pong hoc cac phan ing dong thé phirc tap
2.3.1. Tong quan Iy thuyét
e Phin ing thuan nghich

- La phan g goém hai phan g don gian mot chiéu xay ra theo 2 hudéng

nguoc nhau: aA + bB + ... E cC +dD + ...
k

- Téc do phan tng: V= oyov

(v vav: 1a tbc do phan g thuan va phan tng nghich)

- Khi dat dén trang thdi cAn bang thi v = 0 hay v=v E.C;.C};... :E.CCC.CdD...
‘

k

C..Cl...

=K
cC

K: hang s cAn bang ciia phan mg thuan nghich

kKvak:la hang s tbc d6 phan ng thuan va phan tng nghich
- Phan ung thuan nghich bac 1-1

ki

+ Phan (g tong quat: A = B
ki

t=0 a 0

t a-x X

t, a- x,_ X,

trong do: a: ndng do ban dau cua chit A

x: nong do cua B ¢ thoi diém t

X.,: nong do cua B ¢ thoi diém can bang
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a—x: nong d) cua A ¢ thoi diém t
a- x_:nong do cua A ¢ thoi diém cén bang

+ Phuong trinh dang vi phén:

V:%:E‘CA_EI .CB:l;.(a—X)—l;.X
dx -~ 1:1-3

o I:(1<1+E1)(A—x) L V6i A =

—

(k,+ k1)
+ Phuong trinh dang tich phan:

t (x,—X)

e Phin ung song song

- Phan tng song song 12 phan tmg ma tir mot (cdc) chat ban dau c6 thé tao ra
cic san pham theo hai hodc nhiéu hudng khac nhau

- Phan ing song song bac 1-1

Phén g tong quat:

B t=0

A < tx

t=0 a C t=0
t a-x t X

£ dx d d
+ Toc do phan ung: y=2 8
de dt dt

. dx
+ Tdc d6 phan tng theo hudng 1: v, = d—l =k, (a—x)
t

. d
+ Toc do phan tng theo huéng 2: v, = % =k,(a—x)
t

+ Tdc d6 phan mg chung:

V:%:kl(a—){)'sz(a_X):(kl+k2)(a_x)
o Ik +k)dt
a—x
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1 a

+ Sau khi tich phan ta dugc: k, +k, ==In 2.1
t a—x
- Cha y
v, _dx /dt _dx, _k(@a-x) _k
v, dx,/dt dx, k,(a-x) Kk,
hoac: RS ﬁ = const (2.2)
X2 k2

+ Nong do (luong) san pham ctia cdc phan ng song song ludn ty 1é véi céc
hang s6 toc do cua phan tng song song hop phan twong tng. Vdy mudn ning cao
hiéu suét san pham ctia mot huéng phan ng nao d6, phai tao nhitng diéu kién thuan
loi dé ting cudng hang sb toc do ctia huéng phan Gmg d6 (chat xdc tic...) dong thoi
lam giam hang s téc d6 cua phan ung khéc.

+ Tu phuong trinh (2.1) va (2.2) ching ta c6 thé xdc dinh riéng 1€ duogc k, va
k,. Cac phan tng song song phuc tap khéc (bac 2, nhiéu hudng...) cling dugc xem
xét nhu d6i v6i trudng hop phan tng song song bac 1 da xét.

e Phin ng noi tiép

- Phan g ndi tiép 1a phan ung bao gém nhiéu phan mg giai doan ké tiép
nhau, nghia 13, san phim cua giai doan nay lai tham gia vao giai doan tiép theo.

- Trudng hop don gian nhat 14 phan @ng ni tiép gdm 2 giai doan béc 1

A —5—> B —jC

t=0: a
t: a-x X-y y
- Téc d6 phan tng (1):
dx
\4 :E:kl(a—x) (2.3)

+ Giai phuong trinh (2.3) ta dugc

x=a.(l-e™") (2.4)
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+ Nong do cua chat A ¢ thoi diém t:
[A]l=a—-x=¢™ (2.5)

- Téc do phan tng trung gian chuyén héa chit B

d(x —
A=Y g a—x)—k,(x—y) (2.6)
dt
+ Thay (2.5) vao (2.6):
d(X — Y) -kt
T:kle -k, (x—y)
+ Giai phuong trinh vi phan ( 2.6), ta dugc nong d ciia B ¢ thoi diém t:
[B]=x-y= a.L(e*klt —e 2.7)
kz - kl
[C]=y=a(l- K gy K e ™) (2.8)
kz - kl kz - kl
+ Tai thoi diém cuc dai:
dx-y) _,
dt
d(X - y) = 2. kl (klefklt _ kze*kzt) — 0
dt k, -k,

-k -k
I(le 1lmax — I:ze 2tmax

_Ink, —Ink,
max kl _ k2

+ bat rzﬁ, dodo: k, =k r
kl

- Inr
max (r _ l)kl

(2.9
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+ Thay (2.9) vao (2.7), ta co:

Inr r

(X =Y =——(e T —e ) (2.10)
T

+ Twr (2.9) va (2.10) ta c6:

- Néng dd cuc dai cua chat B phu thudc khong nhitng vao gia tri tuyét ddi
clia cdc hang sé van toc ting giai doan ma con phu thudc vao ty sd cua ching
(r= ﬁ), r cang 16n, gié tri cuc dai ctia [B] cang 16n va cang gan véi thoi diém bat

1
dau phan ng.

- Néu k, <<k, thi phuong trinh (2.10) tr& thanh y = a(l—e)", hay giai
doan mot c6 tdc do rat nho, nén né quyét dinh toc do chung ctia qua trinh. Phan tng
nbi tiép A — B — Cxay ra nhu phan tng 1 chiéu, chuyén A dén C

e Phin img quang héa va phan tng diy chuyén

- Phan tmg quang héa

+ Phan Uung quang hdéa hoc la phan tng xay ra dudi tic dung cua céc tia
phéng xa trong viing nhin thay va tir ngoai.

+ Phan ing quang héa xay ra qua ba giai doan:

Giai doan hép thu photon

Giai doan so cap

Giai doan thir cp

+ Theo dinh luat duong luong quang héa hoc Einstein, mdi photon (lugng
ttr) duoc hip thy, gdy ra bién doi héa hoc mot phan tir chat phan tng.

+ Tdc d6 cua phan (mg quang héa hoc bang:

AIX
=vTc (2.11)
trong d6: ¢ 13 hiéu suét lugng tir:

(¢ = S6 phan tir chat phan tng chuyén h6a/Sé photon bi hap thu)
hC/\ la nang lugng cua photon;

AI 12 nang lugng hé hap thy. Theo dinh luat Lambert — Beer:
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Al =L, -I=1(1-e™) (2.12)
trong do: LI, la cuong d6 cua birc xa trudce va sau khi di qua hé phan ung;
k 12 hé s ty 1¢;
11a do day 16p hép thu.

+ MGt vai phan ing quang héa dac biét :

Phan trng quang hgp: Xay ra trong tu nhién

Chup anh

- Phén img day truyén

+ Phan tng ddy chuyén 12 mot phan tng phirc tap, nhung né khéc véi phan
g phtic tap & chd cc phan ung nguyén td (phan ng giai doan) ciia né ludn phy
thudc 1an nhau, mdi mot phan tng giai doan xay ra lai dan dén mot hoic mot sb
phan tng giai doan tiép theo.

+ Phan mg diy chuyén thudng rat hay gip trong thuc té: phan tng chdy,
phan tng hat nhan, cracking nhiét dau mo, phan tng oxi héa vai O;.

- Céc dic diém cia phan tng dy chuyén:

Phén (mg day chuyén chia 1am 3 giai doan:

+ Giai doan phét sinh diy chuyén (khoi mao): La giai doan cdc tiéu phan
hoat dong

+ Giai doan phat trién mach: Trong giai doan nay cic tiéu phan hoat dong tic
dung vao cdc phan tr ban ddu dé tao ra san pham phan Gng 6n dinh va mot hoic
nhiéu tiéu phan hoat dong mai. Néu trong mot phan (mg nguyén t6, mot tiéu phan
hoat dong chi tao ra mot tiéu phan hoat dong modi thi ching ta c6 phan ung day
chuyén khong phin nhanh, néu sinh ra hai hodc nhiéu tiéu phan hoat dong méi thi
¢ phan tng diy chuyén phan nhanh.

+ Giai doan ngit mach: P9 dai cia mach mot phan Gmg ddy chuyén duoc
tinh bang s phan tng giai doan (ngit mach) ndi tiép nhau. V& nguyén tic, mach s&
kéo dai cho téi khi phan ung hét cdc chat ban dau. Song, do nhiéu nguyén nhan
khdc nhau, cdc tiéu phan hoat dong bi mét hoat tinh (bi chét), va do d6 lam cho

mach khong phat trién duoc nira (ngét mach).
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- Pong hoc cta phan tng diy chuyén:
+ Phan tng ddy chuyén khong phan nhanh (mach thing)
Tbc do ting sb tiéu phan hoat dong bang:

dn_n B, (2.13)
dt T

trong d6: n, 12 s6 tiéu phan hoat dong dugc sinh ra trong giai doan sinh
mach, trong don vi thé tich, trong don vi thoi gian;

3 1a xdc xuit cit mach;

T 1a thoi gian séng trung binh cia mot tiéu phan hoat dong.

S6 tiéu phan hoat dong thudng xuyén c6 mit trong hé tai thoi diém t bang:

n= no.ﬁ(l—e’ﬁ/”) (2.14)

-
bPai lugng 1/38 =1 dugc goi 1a do dai trung binh cua mach day chuyén. bo
dai mach day chuyén 1 con duoc tinh theo cong thirc:

1= Téc d6 hinh thanh san phdm/Téc d6 phan hily tiéu phan hoat dong

1 — Vs.p
VsAm
Tbc do phan tmg diy chuyén bang:
n n,.T —B/Tt
v=—="""(1—¢ (2.15)
T, BT ( )

trong d6: T, 12 thoi gian trung binh hinh thanh mot tiéu phan hoat dong.
Khi t du 16n so v6i tva khi 1 ~ T (tbc dd sinh mach béng tbc do cat
mach), khi d6 hé dat trang thai on dinh. Téc do phan ung day truyén mach thfmg

trong ché d6 6n dinh bang:

v=—=n_l (2.16)

+ Phan tng ddy chuyén phan nhanh.

Tbc do ting sb tiéu phan hoat dong bang:
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dt ° T

n

trong do: 5 12 x4c suat phan nhanh.

S6 tiéu phan hoat dong thuong xuyén c6 mit trong hé tai thoi diém t bang:

n :%(1—&“) (2.17)

Pai lugng 1/3—-6 c6 y nghia 1a d6 dai mach trung binh ctia phan ung day
chuyén phan nhanh.
O trang thdi On dinh, toc d6 phan ing diy chuyén phin nhanh bang:

n

V- (2.18)

Tir (2.17), khi B < 6; t &0 16n; n — oo phan tig dan t6i bung chdy (nd).

O ché d6 6n dinh, ndng d6 tim hoat dong gan nhu khéng thay d6i theo thoi

gian, khi dé: dn_ 0
dt
2.3.2. Cac dang bai tap
e Phwong phap giai va nhimg diém cha y
- Nhiing diém chi y:
+D4i v6i phan tng thuan nghich, & trang thdi can bang c6 v, = 0.
+ D6i véi bai tap xdc dinh v,, ting hay giam bao nhiéu 1an thi dwa vao

phuong trinh tbc d6 dau dé xdc dinh Vpu-

+ Trong phan ung nbi tiép, néu k; < k, thi phan tng A —+» B —& 5 C
xay ra nhu phan (mg mot chiéu, trg thanh phan tmg A —— C.

+ Trong qud trinh tinh todn néu t;,, ciia phan tng 12 mot hang sb thi d6 1a
phan tng bac 1, néu khong phai 12 hang s6 thi khéng phai bac 1.

+ Trong phan mg diy chuyén, ¢ giai doan khoi mao xay ra rat nhanh nén
luong chat sinh ra trong qué trinh nay 14 v6 cing it, cht yéu 1a giai doan phat trién

mach, nén khi tinh todn ta bé qua qué trinh khoi mao.
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+ Dbi voi phan ting diy chuyén thudng dp dung nguyén 1y ndong do dirng cia
Bodenstein dé thiét 1ap phuong trinh tbc d6 hinh thanh ddi véi cdc tiéu phan hoat
dong.

+ Trong phéan tng nhiéu giai doan, phan tmg nao khé xay ra s& quyét dinh Vpu-

e Bai tap cé loi giai

Bai 1 : Ddi v6i phan tng héa hoc: A == B

k,
cic hang sb toe d6 k; = 300 gidy": k, = 100 gidy ™. O thoi diém t = 0 chi ¢6
chat A va khong c6 chat B. Hoi trong bao 1au thi mot nira lugng ban dau chat A
bién thanh chat B?

Giai:
A = B
t=0 a 0
) a a
2 2

Ap dung cong thirc di cho:

Xe

k, +k zlln
T x, —x

Khi cin bang x. duoc xdc dinh thong qua hang sb can bang K:

K:E: Xe
[A] a—x,
aK . aK —x(14+K)
Xe: va Xe—X:—
1+K I+K
Ktk =tn—® k=Lt dox=a2)
t aK—x—-Kx ty xk_2_x?
2 2

ok ko L 2K 2303, 2K

t, K-1 t, K1

Vi K= & nen
2

_ 2303, 2k, _ 2303 2300
K +k, Tk —k, 3004100 ° 300100

1/2

=2,75.10 *giay
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Bai 2 : Phan tng song song tién hanh theo so do:
A—-5B, A—L-5C
Xdc dinh hang s tc d6 k; va ko, biét rang trong hdn hop céc san pham phan
g ¢6 35% chat B, con ndng d6 chat A giam di mot nira sau 410 gidy.
Giai :

D41 voi phan trng song song mot chi€u bac 1, ta co:

K +k, =t 2303, a
t a—Xx t a—Xx
néu x = a/2 thi k1+k2:0’t693:&903:1,69.103 (1)
1/2

San pham phan tmg gém ¢6 B va C, trong d6 B chiém 35%, nén C chiém 65%

k, 35

Ta cé: —L====0,538 (2)
k, 65

Tir (1) va (2) =  k =0,591. 107 giay”

ko, = 1,098.107 gidy™

Bai 3: Phan ing song song: A —— B; A —2 C duoc dic trung boi cac
dir kién:

Khi nong d6 dau ciia A bang IM thi sau 19 phiit nong d6 cia B 12 0,315 M
va néng d0 cua C1a 0,185 M. Tinh k; va k,.

Giai:

+ Vi day 12 phan ng song song hai huéng bac nhit, ta cé:

k1+k2:%ln a

(V6i a la nong do dau cua chat A, x; va x, 1a nong do cua
a—Xx

chit B va C tai thoi diém t, x; + x, = X).

ok +k, = In ! —0,0365 (1)
19" 1=(0,315+0,185)

ko _x Kk _0315

2)

1 =
k, x, k, 0,85

Tu (1) va (2) ta ¢6: k; = 2,2995.107, k, = 1,35.107.

39



Bai 4: Khi cracking diu hoa thi xdng 1a san pham trung gian. Hiy xdc dinh
lugng xing cuc dai va thoi gian dé dat dugc luong ay khi crackingl tdn dau hoa,
néu biét & 673K hing s6 toc d6 hinh thanh xing k; = 0,283 h' va hang sb toc do
phan huty xing k, = 0,102 h™"

Giai:

+ Qud trinh cracking dau hoa c6 thé biéu dién bang so dd sau:

Dau héa —5— Xang —2— San pham khic

(day 1a phan tmg ndi tiép hai giai doan bac nhit)

+ Luong xdng cyc dai thu dugc tir 1 tan (1000 kg) dau hoa:

0,102

ky
[B] =a|X|"" 21000 2192 =202,8kg
max 7 K 0,283

+ Thoi gian dat lugng xang cuc dai:

_Ink,—Ink, 1n0,283-In0,102

£, = =5,638h
k, -k, 0,283-0,102

Bai 5: Doi voi phan tng noi tiép:

A, Bk, C

ndng do6 chat B dat gid tri cuc dai sau 103 gidy, con ndng d6 chit A giam di 2

1an sau 160 gidy. Xéc dinh k; va k..

Giai:
+ Hang s6 k; dugc xdc dinh theo thoi gian nira phan (mg cia A bién thanh B.
k= 29 _ 4310075

160
+ Ap dung cong thuc:

1n11:1 In4,31.107° —Ink

oy = ——2— 103=——2— " 1%
k, -k, 4,31.107 -k,

ok, =4,13.107 s
Bai 6: Mot dung dich gém axit oxalic va uranyl dugc chiéu sing bang birc

xa ¢6 A = 300 nm. Thuc nghiém cho thy, trung binh 1 photon bi hap thy lam
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chuyén héa 0,57 phén tr oxalic. Tinh ning lugng birc xa can thiét dé phan hay 1
mol axit oxalic.

Gi ai:

+ Ning luong ctia mot photon bic xa bang:

_hC _6,625.10™3.10°

e=hv —
A 3.10

=6,625.107"]

+ Nang luong can thiét dé phan hay 1 mol axit oxalic 1a:

£ Ny _6,023.10%6,625.10™"

= = =7.10°J
0,57 0,57

Bai 7: Pé tao mot phan tir san phdm quang hop c6 thiéu nhiét bang 468,16
kJ/mol can 8 photon c6 budc séng X = 6000 A°. Tinh hiéu suit chuyén quang ning
thanh héa nang.

Giai:

+ Nang lugng cua mot photon.

—34 8
. :hgz 6,625.10 77.3.10 ~3.3.10"]
PN 6.10

+ Nang luong can thiét dé tao ra mot mol san pham quang hop:
E =6,023.107.8.3,3.10™" = 1590 kJ/mol
+ Hiéu suat chuyén héa quang ning thanh héa ning:

468,16
1590

100 = 29,4%

Bai 8: (Dé thi olympic héa hoc cic trudng PH toan qudc nim 2005 — bang B)

Cho phan trng hoa hoc: COyi + HOp = HCOs

a. Héng s6 toc do cua phan Ung thuén la k, = a (sM). Néu ¢6 n mol khi CO,
trén mat nudce thi sau 23 gidy c6 mot nua s6 mol khi CO, da hoa tan. Tinh a.

b. Hang s tdc do cua phan ung nghich 1a k, = 20 (s™). Tinh hang sb can
bang K clia phan tng va viét biéu thirc ctia hang s6 can bang.

Giai :

a.Pon vicuaklas' = phan tng 1 bic 1, ta c6:
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tip= E3a=£=£:0,03 s
a t, 23

b. Ta co6:
Vi=Kke P, s Va=ki. [H,CO,]
Khi can bing téc o phan tmg thuan bng téc d phan (mg nghich:
H,CO
= kP, =k, [H,CO,] & ﬁz[ 2 3]:K
2 k Pco2

n

0,03

= K= =1,5.10"
0

Bai 9%: (Dé thi gia dinh tuyén sinh sau dai hoc)
O 45°C, su phan hiy N,Os theo phan tng:

N205 = N204 + %OQ

C6 hing sb téc do k = 1,2.107 5™

a. O nhiét do ndy, ngudi ta cho vao binh phan ung khi N,Os dudi dp suat
0,13 atm. Hay tinh toc d6 dau (v) ciia phan tng.

b. Tinh thoi gian dé 80% N,Os bi phan huy. Tai thoi diém 80% N,Os bi phan
huy tinh 4p suét riéng phan ctia N,O, va O,.

c. Néu phan tmg duoc viét lai duéi dang:

2N,05 = 2N04 + O,

Thi gi4 tri k va v thay d6i nhu thé nao?

Giai :

a. Gia thiét khi N,Os 1a khi If tuéng:

Coo =0 = 013 =0,005M
% T RT ~ 0,082.(273+45)

Vi hing 6 tbc d6 ¢6 don vi 1a s nén phan tmg 1a bac 1.
v =k.[N,0,] = 1,2.102.0,005 = 6.10” mol.I"s”".

b. 80% N,Os bi phan hity twong duong véi 0,004M hay 0,104 atm.

L P S N S I L %005

= .In
t a-—x k a-—-x 1,2.107* 0,001
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t= 134 s = 2,24 phut.
P

N,05

=P —x=P"-P

Py o, = 0,13 -(0,13-0,104) = 0,104 atm

10,104

Po, =5PN204 == =0,052 atm
; d[N,0
c. Ban dau: vi =k.[N,0,]=~ [ dzt 5]
: d[N,0
Viét lai phuong trinh; szkz-[N205]=—%. [ - :]

Vay khi viét lai phuong trinh thi v,, k, déu giam di mot nira.

k= 1/2.k, =0,6.107 5.

vy =1/2.v; =3.10° mol.I" 57",

Bai 10%: (Dé thi olympic héa hoc Bungari nim 1999)

14,224¢ iot va 0,112g hydro dugc chira trong binh kin thé tich 1,12 lit & nhiét
d6 phong, sau d6 dwa binh phan tng 1én dén nhiét do 12 400°C. Téc d6 ban du cia
phan ung 12 v, = 9.10”.mol.I" .phut”. Sau mét thoi gian (& thoi diém t) nong do
Cpla 0,04M va khi phan ung:

H, + I, = 2HI dat can bang thi Cgy, = 0,06M.

a. Tinh hang s tbc d6 phan ung thuan va phan ng nghich

b. Téc do tao thanh HI & thoi diém t 1a bao nhiéu?

Giai :

a. Phuong trinh toc d6 ban dau:

v, = K. C;}Z -Ci
Cy,=0,112/2.1,12 = 0,05M
C) =14,224/254.1,12 = 0,05M

5
k= —Yo = 219 036 Lmol ! .ph?
C;..C;  0,05.0,05

H + L = 2HI
t=0 0,05 0,05 0
CB 0,02 0,02 0,04
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Hang s0 can bang:

k,_ Ch _ 006 _
k, Cu.C, 0,02.0,02

n

= k, = K/k = 0,036/9 = 0,004 1.mol " .ph”’

b. H + L = 2HI
t=0 0,05 0,05 0
t 0,03 0,03 0,04

Vi = Ve—Va=k. Cy €, -k €% =0,036.0,03.0,03 - 0,004.(0,04)°

=2,6.10” mol.I'".phut”
Bai 11*: Cho phan {mg héa hoc: CH;CHO — CH, + CO, xay ra theo co ché:

CH;CHO —%— CH; + CHO’ (1)
CHO® —& CO + H° )
CH;CHO + H* —%- CH,CO° + H, (3)
CH,CO° —% CH: + CO 4)
CH, + CH;CHO —:— CH,CO' + CH, (5)
2CH, —— C,Hg (6)

1. Hay chi ra cac giai doan trong phan ung, cho biét tén cua giai doan (2) va (3).

2. Hay chi ra san pham phu cua phan tng

3. Tim phuong trinh dong hoc ciia phan mg bang cich dp dung nguyén 1i
ndéng do ding.

Giai :

1. + Sinh mach: Giai doan (1)

+ Phat trién mach: Giai doan (4), (5)

+ Ngét mach: Giai doan (6)

+ Giai doan (2) va (3) la giai doan chuyén héa trung gian hoat dong.

2. San pham phu 12 H, va C,Hg

3. Do giai doan (1) sinh ra v6 cung it nén lugng CHO® va H® 1a v0 cung fit,

do d6 bo qua giai doan (1) va (3), chi xét giai doan (5).
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d|CH,CHO
v= % = k,.[CH,CHO].[CH] (*)
Ap dung nguyén 1y nong d6 ding cia Bodenstein, tbc do hinh thanh tiéu

phan hoat dong lan luot 1a:

< CH = k,.[CH,CHO|+ k,.[CH,CO"| - k,|CH} ] .[CH,CHO| 2.k6.[CH;r —0()
EC}(I;—CO'] = k3.[CH3CHoHH-} —k4.[CH3CO'}+k5,[ CH;].[CH3CH0]: _—
i%.] = kz-[CHO']—kS.[CHﬁHO].[H'} =0 am
d| Cjtlo-] = k,.[CH,CHO| —k, [CHO"| =0 D)

Lay (I) + (I) + (III) + (IV)

.12 kl.[CH3CHO] o2

= 2k,.[CH,CHO| = 2k [CH;}| &~ = CH;]

. k
|cHy)= [CH,CHO]._ .

6
k 1/2
Thay vao (*) ta co6: V= ks.[CH3CHO].[k—1.[CH3CHO]]
6

6

172
£]

K 3/2
. —‘.[CH;CHO]]
ko) |k ~

Vay bac cua phan trng 1a 3/2.

*Cha y:

+ Déi véi bai tdp dong hoc vé phan img ddy chuyén thong thuong dp dung
nguyén i nong dé on dinh doi véi cdc tiéu phdn hoat déng, do dé khi lam bai tdp
boi dudng cho cdc em HS gidi cdc em ¢ thé xdc dinh dwoc cdch gidi bai tdp vé
phan ing ddy chuyén khi dp dung nguyén li nong do on dinh.

+ Bai tdp vé phdn img ddy chuyén phdt trién ki ndng gidi bai tdp mét cdch tie

duy logic cho HS. Bén canh nhitng itng dung to Ién ciia phdn ing ddy chuyén (ché
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tao vii khi hat nhén, chon tdc nhan phan img, gidi thich co ché phdn iing...) sé tao
hitng thii hoc tdp cho hoc sinh khong chi trén phwong dién Ii thuyét ma con théi
thiic cdc em hang say tim hiéu kién thitc trong thuc tién.

Bai 12*: Phan rng phan hily nhiét metan xay ra nhu sau:

CH, —&~ CH; + H

CH, + CH;, —— CHy + H

CH, + HH —— CH; + H,

CH; + HH + M —%5 CH; + M

a. Ap dung nguyén 1y ndng do 6n dinh ddi v6i CH; va H® hdy chirmg minh

3/2

k, K, k;

d[C,H,]
dt k,.[M]

rang: =k[CH,|" voi k=
b. Néu ndng do c6 thir nguyén phan tir/cm’véi thoi gian tinh bang gidy, hay
tim thr nguyén cua k.
Giai:
a. Ttr co ché phan tng ta c6:
d[C,H .
v= %:kz.[CHJ[CHJ (1)

Ap dung nguyén 1y nong d6 6n dinh dbi véi CH, va H':

—%.] =k, [CH,]+k, [CH, ]|[CH}| - k,[CH, ][H"| - k, [H"|[CH3|[M] =0 (2)

d|CH; |

=k [CH,]—k, [CH, ][CHS |+ k, [CH, ] [H" |~ k,[H"|[CH3]|[M] =0 (3)
Lay (2) + (3) ta c6:
k, [CH4] =k, [H.HCH;“M]

=k, [CH,]|CH; | = k,[CH, | [H*| & k, [CH; | = k, [H"]

-

~[ir] e
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— K, [CH,| =K, [H'HCH;HM]:ht—j[CH;HCH;][M]:k‘I‘(—TZ[CH;]Z M)

~ [cHs]= %% @)

Thay (4) vao (1) ta c6:

—d[(i;tHﬁ]:k [CH,] lljii[([j;j‘]: kljll(l?[l;jl].[CH4]3’2=1<.[CH4]3’2

b.

[] 1-n 1-3/2 12 phantu ;s_l= cm’ . o
e GO CR O LR O S IS -

Bai 13*: BDong hoc cua phan Gng héa hoc gitta Cl, va HCOOH trong tudng
khi duoc md ta bang phuong trinh:

—dicL] k[C1,].[HCOOH]
dt

Phén (g xay ra theo co ché day truyén sau:

Cl, —*— 2cr° (sinh mach)

CI' + HCOOH —%— HCI + HOOC' (phat trién mach)

Cl, + HOOC® —%— HCl + CO + CI' (phit trién mach)

ClI° + M (thanh binh phan tng) —<— CLM (cét mach)

Tir co ché phan tng hay rit ra phuong trinh dong hoc cua phan tng giita Cl,
va HCOOH, tinh hang sé cin bang ctia phan tng qua cédc hing s6 toc do cua cic
giai doan.

Giai:
Tir co ché phan tng, toc do mat di Cl, bang:
% =2k, [C1, ]+, [C1,][HOOC"] (1)

Ap dung nguyén 1y nong d6 ding cia Bodenstein, tbc do hinh thanh tiéu
phan hoat dong lan luot 1a:
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M = k,[CI"|[HCOOH] - k, [CL, |[HOOC* |=0  (2)

dt
_d(gfr] = 2k, [CL,][HCOOH] -k, [cr][HCOOH] +k, [Clz][HOOC' ] —k, [cr][M] =0 (3)
) :{Cr}:kﬂcbuHOOCﬂ

k, [HCOOH]
Thay [Cl'] vao (3) véi M = const ta c6:

2k .k, [HCOOH]
k3

:{HOOCW:

Thay |[HOOC®| vao (1), b6 qua s6 hang 2k,.[Cl,] (do Cl, mét di trong giai
doan sinh mach la khong déng ké), ta cé:

—d[Cl,] 2k k,[Cl,].[HCOOH]
a k,

=k|[Cl,|[HCOOH] 1a phuong trinh phai tim.

2k K,
k3

k=

Bai 14*: (Trich d¢ thi olympic héa hoc Ao nam 2001)

Dinito pentoxit phan huy tao thanh nito oxit va oxy theo phuong trinh héa
hoc: 2N,O5 — 4NO, + 0O,

a. Viét biéu thirc téc d6 phan mg ctia phan tng phan hiy dinito pentoxit.

b. Phan trng phén huy cta dinito pentoxit dién ra theo co ché sau :

(1)  NOs == NO, + NO;

(2) NO, + NO; & 3 NO, + NO + O,

3) NO + N,Os _k 5 3NO,

Str dung nguyén 1y phong dinh trang thdi bén ddi véi NO va NO; hiy viét
biéu thirc tc do thuc va bac cta phan tng phan huy dinito pentoxit.

Giai:

a. Biéu thic toc do: v =k.[N,0,]’

b. Tt co cheé ta co:
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v= O In0 )k N0 o ek N0l [v.0,) (1)

d[lthS] =kl'[N205]_k‘1 [NOZ]'[NO3]_k2 [NOZ].[NO3] =0 (2)
ki-[N,O;]

:>[NO3]: (k_1+k2).[NOZ] (3)

d[iO]=k2,[N02].[NO3]—k3[NO].[NZOS]=() @

~[NO]= k,.[NO,].[NO,]  k,[NO,l.k[N,0,] K,k )

k3 [NZOS] - k3 [NZOS]'(k—l +k2)[N02:| - k3‘(k—l +k2)
Thay (3) va(5) vao (1) tacé:

,_ dNo]
dt

k,.[N,O;] k, K,

+k;. .[N,Oq
(k_, +k,).[NO, ] 3k3.(k_1+k2)[ 20s]

=k,.[N,05]-k_, [NO,].

= v=k. [N,O;]

Vay phan tmg 12 bac 1 dbi véi N,Os
e Bai tap khong co 1oi giai

Bai 1: D6i voi phan tng ndi tiép:

A—-5B &5 C

ndng do6 chat B dat gid tri cyc dai sau 103 gidy; con ndng d6 chat A giam di 2
1an sau 160 gidy. Xéc dinh k; va k.
Dip s6: k; = 4,31.10 giay™
ko = 4,13.107 giay™
K

Bai 2: Phan tng héa hoc: A == B duoc dédc trung béng cac dir kién

sau: nong do dau cia A bang 0,05 M, cua B bang 0; ndng d6 ctia A & trang théi can
bang 12 0,01 M. Xdc dinh ty s6 ki/k,

Dip s6: ki/k, = 4

Bai 3: O 453°C sy ddng phan héa cis — trans cta dimetyl xiclopropan 1a phan

mg thuan nghich bac 1. Thanh phan phan trim cta hdn hop phan Gng theo thoi

gian thu dugc nhu sau:
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t(s) 0 45 90 225 270 360 495 675 oo
Dang trans (%) 0 10,8 18,9 37,7 41,8 49,3 56,5 62,7 70
Tinh hang s6 can bang va hang sb toc d6 cta phan tng thuan nghich
Dip sb: Keg = 2,33,

k= 3,36.10"s.

Bai 4: Phan tng song song: A —— B; A —2 5 C, duoc dic trung boi
cac dir kién sau:

+ Hiéu suat hinh thanh san pham B 13 63%.

+ Thoi gian bién d6i mot nira chat A 1a 19 phiit. Tinh k, va k.

Dip s6: k; =2,30.10% ph™',
k.= 1,35.10% ph™.
Bai 5: Cho phan tng ndi tiép: A—-5B &5 C

Khi ndng d6 chat B dat gid tri cuc dai thi ty sé nong do cac chat A va B
(C/Cp) bang 4:5, con thdi gian dé 25% chat A chuyén héa 1a 85 gidy. Xdc dinh k;
va ko.

Dip sb: k, = 3,38.107 giay ',
ko= 15,3.107 giay™.

Bai 6: D6i voi phan tmg héahoc: A == B

ngudi ta thiét 1ap duoc rang k; = 0,2 gidy™ va k, = 0,4 gidy'. Nong do dau
ciia A va B bang 0,8 M va 0,3 M. Xdc dinh néng d6 lic cin bang x. va hang s tdc
dok (k=k, +k)

Diép sb: 0,06 M, 2/3.

Bai 7: Phan ing brom héa axit xinamic xay ra dudi tic dung cta buc xa c6
A =435,8 nm va nhiét dd 30°C. Phuong trinh phan (rng héa hoc nhu sau:

C¢Hs — CH=CH - COOH + Br, — C¢Hs— CHBr=CHBr — COOH

Khi chiéu birc xa véi cudng d6 1,4.10° J/s trong thoi gian 1105 s thi lwong
brom giam 0,075mmol. Tinh hiéu sudt luong tir @, biét dung dich hip thu 80%

nang luong cua buc xa di qua.
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Dép sb: ¢ =16,5.
Bai 8: Phan ung phan huy NO,Cl — NO, + % Cl, xay ra theo co ché:

NO,Cl —5 NO, + CI
NO,Cl + CI' —%5 NO, + Cl
Thiét 1ap phuong trinh tdc d6 phan hiuy NO,CI, 4p dung nguyén 1y ndng do
dirng ctia Bodenstein d6i véi CI°.

7
A

d|N
Pap so0 _diNo.c
dt

= 2k,.[NO,CI]

Bai 9: Qud trinh phan hily phéng xa mot dong vi cia poloni ¢6 hang sb
phéng xa A=0,0057 ngay .
a. X4ac dinh thoi gian ban huy
b. Thoi gian can thiét d& phan hay hét 90% dong vi do.
Dap sd: a) 121,6 ngay, b) 404 ngay.
Bai 10: Phan tng song song tién hanh theo phuong trinh:
AL BA L5 C
Xiéc dinh céc hang sb toc do k; va ks, biét rang trong hdn hop cdc san pham
phan mg ¢6 35% chat B, con nong d6 chat A giam di mot nira sau 410 gidy.
Pip s6: k; =0,59.107 s,
k, =1,09.107 s
Bai 11: Cho phan g thuan nghich: A —= B, véi néng do dau coa A
bang a, ctia B bang 0. Cho hing s6 tdc d6 cua phan tng thuén k, = 1,6.10° s va
hang s6 can bang K = 1,12. Tinh thoi gian dé phan ung dat trang thdi cAn bang va
thoi gian dé chat A con lai 70%.
Piép s6: 1,52.10° s va 2,75.10s.
Bai 12: Hing s cin bang cia phan ung thuan nghich bac 1 bang 10. Hang
s6 tbc do phan tng thuan bang 0,2 phit”. Hay xdc dinh thoi gian dé phan ung dat
trang thdi cAn bang néu tai thoi diém dau chua c6 san pham phan tng.

Piép s6: 30 phit.
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Bai 13: Khi chiéu ngudn sing c6 do dai budc séng A= 4000 A° vio hdn
hop: CO + Cl,, thi thu dugc 100 gam photgen (COCI,). Nang lugng hé hép thu la
3.10% J. Tinh hiéu suét luong tir cuia phan tng.

Pép sb: ¢ = 10°.

Bai 14: Mot binh thach anh chira hon hgp 10% clo trong benzen, duoc chiéu
sdng bang dnh sang c6 budc séng A = 313 nm trong 35 phit. San pham phan g 1a
hecxacloxiclohecxan. Hiéu suét luong tir phan Gng bang 55,35; ning luong qua
binh phan tmg chira benzen nguyén chit bang 4,681.10° erg, con ning lwong di qua
binh phan ung trong thoi gian phan Gng dién ra bang 0,425.10° erg. Tinh lugng
C¢HgClg duoc tao thanh.

Papsd: 1,8 g

Bai 15: Phan tng giita H, va O, xdy ra theo co ché sau:

H, + O, %> 20H

H, + OH' —~>» H,0 + H’

0, + Y —— OH" + °O°

‘0O +H, %5 OH' + H

H* —% P (hip phy trén thanh binh)

Tim ndng d6 ciia H'. Trong diéu kién nio phan tmg chuyén sang ving no?

_2k,[1,][0,]

Dip s6: [H} ”

5

Bai 16*: Co ché nhiét phan CH;CHO ¢ 520°C va 0,2 bar nhu sau:

CH;CHO —&— CH; + CHO’

CH; + CH;CHO —~— CH; + CH,CO’

CH,CO° —&—» CO + CH;

CH; + CH, —— GC,H,

Tim phuong trinh toc d6 phan huy CH;CHO, biét rang gbc CHO® 1a gdc kém
hoat dong nén c6 thé bo qua.

d[CH,CHO] _

Dap sb: —
P dt

1/2
k :
2[%} [cH,cHO[™

4
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Bai 17%#: (Dé thi olympic héa hoc Ucraina nim 1999)

C6 hai phan tng bac nhat ni tiép nhau: A ——» B —2 5 C ; ndng do cla
B ¢6 gid tri cyc dai ¢ thoi diém t tinh theo phuong trinh
 _Ink, /k,)
k, -k,
a. Viét phuong trinh dong hoc vi phéan cho céc chat A, B, C.
b. Ti sb ko/k; phai nhu thé nao dé t bang nira chu ki chuyén héa chit A.
Huéng dan:
a. dCa/dt = - k;Cy; dCp/dt = - k;Cp — k,Cp; dC/dt = - k,Cpg

In(k,/k,) _In2 _ K,
kz_k1 kl kz

-b. 2t1/2 = 1112/1(1, tl/g =t =2

2.4. Chuyén dé 4: Co s6 1y thuyét dong héa hoc
2.4.1. Tong quan Iy thuyét
e Phwong trinh Arrhenius
- Thuc nghiém chung to rang, tbc d6 phan ung ting tir 2 dén 4 1an khi nhiét
do tang 1én 10 do. bé dic trung su phu thudc cua tbc do phan trng vao nhiét dog,
nguoi ta dua ra hé s6 ¥

k

— _T410
}/ — __1+l0

kT
O day: kr : hang s6 téc d6 phan (mg & nhiét do T
Krs10 : hing s6 toc 6 phan ing ¢ nhiét 46 T + 10
- Gi4 tri trung binh ctia ¥ = 3. Do d6 khi nhiét d¢ ting 100 K thi tbc d6 phan
ung tang 3'%4n.
- Xdc dinh mbi quan hé gitra héng s6 tdc dd va nhiét do: tur phuong trinh

dang 4p Van’t Hoff ctia phan tng héa hoc:

ok o1
k1

trong d6: K = hing s can bang cua phan tng

k,
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k; va k,: hang s6 toc do phan tng thuan va phan ing nghich
AH : hi¢u ung nhiét cua phan ting

R: hing s6 khi

T: nhiét 30 K

T (4.1) ta co:

dlnll? dink —dink, AH
r- T o (2.20)
dT dT RT
- Hiéu tmg nhiét phan tng c6 thé viét dwoc dudi dang hiéu sb cua hai dai luong:
AH=E, -E,
- Tt (2.20) ta co6:
dink, _dInk, _ E12 _ E22 2.21)
dT dT RT> RT
hay:
dink, E,
iy
d?Tk RET (2.22)
1% - ~-+B
dT  RT

- Thuc nghiém ching to rang B=0. Do d6, ¢ thé biéu dién tong quét céc
phuong trinh cua (2.22) nhu sau:
dink E,
dT RT

E, /4
hay k=A.eRT, trong d6 A la thira sO Arrhenius va cé cung thir nguyén

(phuong trinh Arrhenius) (2.23)

v6i hang s6 téc do. Pai lugng E, c6 thir nguyén ning luong va dugc goi 1a ning
lugng hoat héa.

e Ning lwong hoat héa — y nghia ciia nang lwgng hoat héa

- Cach xac dinh nang lwgng hoat héa:

+ Tich phan phuong trinh (2.23) coi E=const:
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E'd

dlnk =——-dT

(2.24)

Ink =— E, +Ink,
RT

. . 5 1
+ Néu thiét 1dp do thi, truc tung ghi gia tri Ink, truc hoanh ghi gia tri?thi

(2.24) ¢6 dang duong thang (hinh 2 - 1)

A

1

—
|
Hinh 2 - 1: Quan hé gitra Ink va ; cua phan tng

Tu hinh 2 - 1 ta c6:

OA =Ink,
tgp=—
7R

+ Tu d6 ta xdc dinh duoc E, va ko (2.24) dugc biéu dién dudi dang:
_E,
k=k,e ®T (2.25)

trong do: ko : hésdtile

E.: nang lugng hoat hoa

Nhu vay, tai mot nhié¢t d§ da cho néu phan trng c6 ndng lugng hoat héa nho
thi héng s6 toe do (tde do) phén g 16n va nguoc lai.

Péi v6i mot phan tng da cho, hiang sb tdc d6 ting theo ham sé mi voi
nhiét do.

* Ghi chii: Ngudi ta ¢6 thé tinh ning luong tir biéu thirc tich phan xdc dinh

phuong trinh (2.23), chi can biét hai gi4 tri ciia hang s6 toc d6 k ¢ hai nhiét do:
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LSRN 7% 0 S U U O I SO
k., R|[T, T|] R|T T,

. ke l1 1
Dodé: E, =R.In—| ——— (2.26)
T T, T

- Y nghia ciia niing lirgng hoat héa

Dé thiét 1ap phuong trinh Arrhenius ta dat: AH = E -E,

+ Mot phén trng héa hoc c6 thé xem nhu mot su chuyén dich hé bao g@)m cac
phan tir ban dau c6 muc ning lwong tng véi trang thdi I (dén hé ¢ mirc ning luong
& trang thdi IT bao gém cac san pham phan tng duoc hinh thanh. Sy chénh léch mirc
nang lugng & hai trang thai do biéu hién ¢ hiéu Gng nhiét ciia phan ing AH .

+ Pé phan ung dién ra theo hudéng tir I dén II, cAn mot niang lugng dé hé vuot
qua thém nang luong E;, tai 6 cdc phan tir dugc hoat héa dén murc ¢ thé tham gia
phan tng héa hoc. Sau d6, hé chuyén dén trang thdi bén viing II, va tda ra ning
luong E,. Ta thiy E, — E; = Q >0 phan tng toa nhiét. Theo quy udc ctia nhiét dong
hoc, Q=—AH,dodé6 AH=E, -E,

Phan ung nghich dién ra theo con dudng ngugc lai, nghia 12 hé phai vuot qua
thém nang luong E,

Nhu vay theo huéng tir I — I phan ng dé xay ra hon (E,< E,), phan tng
nghich II—1 khé hon vi hé phai “vuot” qua mot “qua d6i” ning lugng E, cao hon.

Trong phuong trinh Arrhenius, cic dai luong E, dugc goi 1a nang lugng hoat
héa, d6 12 niang luong du tbi thiéu can thiét so v6i mirc nang luong trung binh dé
phan tir ¢6 thé thyc hién phan tng héa hoc.

e Cic thuyét dong hoc vé phan ing dong thé

- Thuyét va cham hoat dong

+ Trong mdt phan tng ludng phan tir, cic phan tur khi phai va cham vao nhau
thi méi din dén phan tng héa hoc. Do d6, s6 va cham Z (trong 1 gidy, lem®) cia
hai phan tir khi A va B s& lién quan dén téc d6 v ctia phan tng

A+ B - san pham
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+ Theo 1y thuyét dong hoc — phan tir ctia khi, chiing ta xdc dinh duoc s6 va

cham gitra hai phan tu:

2
27kT
z= [—j r’n,n, (2.27)
u
trong do: na: s6 phan tir cua A trong lem’

ng: s6 phan tir cta B trong lcm’

k: hang s6 Boltzmann

£ : khdi lugng riit gon ctia cdc phan tir va cham,
my, Mg: khdi luong phén tr cua A,B

r: téng ban kinh cua hai phan tr ra,rg: =15 + 13

+ Gia thiét rang, tit ca cdc va cham kép d6 déu dan dén phan tng thi z = v.

+ Tir d6, ¢6 thé két luan rang: khong phai moi va cham déu c¢6 hiéu qua dan
dén phan tmg ma chi c6 nhitng va cham ctia cc hat c¢6 dinh hudng khéng gian
thuan lgi mai thyc hién phéan ng.

Do dé:

v=0z (*) (o : thira s6 khong gian).

+ Tuy nhién, gia thiét 46 khong duoc thyc nghiém thira nhan:

Eﬂ

Moi quan h¢ gitra hang s6 toc do va nhiét do 1a quan h¢ ham ma k =ke **

(Arrhenius) song theo gia thiét (*) thi v (hodc k) chi phu thudc nhiét d6 theo quan
hé ﬁ (vi khi gitta phan tir A va B déu din t&i bién héa héa hoc thi v = z
2 2
27kT ) 27kT ) ,
SKynpang=| —— | rn,n; © Kyy=| — | 1°).
H H

Dé phit hop vai két qua thuc nghiém thi o phai c6 gid tri =107* =107".
Gid tri 0 qud nho lam mat y nghia vét 1y cta yéu td thuan lgi hinh hoc. Vi thé,
dong niang chuyén dong ctia céc phan tir tham gia phan Gmg méi 1a yéu t6 quyét dinh

tinh hiéu qua va cham. Goi 77 1a xac sudt dé céc phén tr tham gia phan tng c6 ning
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lugng béng hay 16n hon nang lugng E, (nang lugng hoat héa) thi biéu thic téc do
ctia phan tng c6 thé duogc viét:

1

kT -
v=0.21=0( )2r’n,n,7n (2.28)
n cé thé x4c dinh tir dinh luét phan bd Boltzmann: n= e FRT
27kT
= v=0(——)r’n,nze " (2.29)
Tbc d cua phan tng ludng phan tir:
v=kn,.n, (2.30)
Déi chiéu (2.29) véi (2.30), ta co:
_Eq
k=AT"%e kT (2.31)

trong d6: A 1a hang s6 chira céc dai luong 1.k, £,0... Biéu thirc (2.31) gan

E

a

phit hop véi biéu thiic Arrheinus (k = koe_ﬁ) chi sai khac mot dai lugng T'?, song

“E/RT theo nhiét do.

dai luong d6 khong gay ra sy bién ddi k déng ké so véi e
- Thuyét phitc chét hoat dong
+ Theo 1y thuyét ctia Eyring va Polanyi vé trang thdi qua do thi cdc chat dau
va cdc phirc chat hoat dong ludn ton tai trong trang thai cin bang; phirc chat hoat
dong c6 thé dugc xem nhu mot phan tir binh thudng, moi tinh chét cta né déu tuan
theo cdc dinh ludt nhi¢t dong hoc, chi khac biét: ngoai ba bac tu do chuyén dong
tinh tién cua trong tam, phuc chét hoat dong con c6 mot bac tu do chuyén dong tinh
tién trong, doc theo dudng (toa d6) phan tng.
Xét phan g tong quat:
A+ B = X - C+D
& day: A, B 1a cdc chét ban dau
X™: trang thdi qui d hodc phirc chat hoat dong
C, D san pham phan tng
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+ Gia su, néng do cua phtic chit hoat dong 1a Cx" ( phan tir / cm3), thoi gian
ton tai ctia phtrc chat hoat dong trén dinh thé ning 1a 7

+ Tdc d6 phan tng ( bién thién ndng do trong don vi thoi gian):

Cy
v=—"*% (2.32)
T

T ¢6 thé duogc biéu dién qua tdc d6 chuyén dong trung binh u clia phirc chat
hoat dong va khoang cach &
1) - 2kT

T== (trong d6: u =
u U

)

¢ day: k: hang s6 Boltzmann
T: nhi¢t do0 K
L - khdi lugng rit gon
+ Vi giira cdc chat dau va phirc chat hoat dong ludn ludn xdc 13p cin bang,

do do:

+ Xét trong mdt khodng cdch &, C . =K .Ca.Cp. 8

Ruat C,, thay vao (2.32) ta co:

V=K' CpCp. XL (2.33)
7

+ Theo tinh todn cua nhi¢t dong hoc théng ké (2.33) tr¢ thanh:

:k;T K*:k_T C

= KT (2.34)
h h C,C,
Hay:
s
K =k'TT.e RT R (2.35)

+ Tir (2.35) cho thy, hang s tbc do phan tmg phu thudc vao nhiét do, hiéu tng

nang luong (A H*) va cAu hinh (A S*) cua céc phuc chét hoat dong cua phan ting.
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+ Céc két qua caa thuyét phirc chat hoat dong c6 thé 4p dung cho phan g
don phan tir, ludng phan tir, qué trinh khuéch tan, ...
2.4.2. Cac dang bai tap

e Nhirng diém chi y

- Phwong phap xac dinh E,

+ Phuong phép do thi: logarit 2 vé phuong trinh Arrhenius ta c6:

Ink = InA - s
RT

V& d6 thi sy phu thudc Ink vao 1/T. Puong biéu din c¢6 hé s6 géc tgar = - lfjr

= E,=-Ritga.
+ Phuong phép xéc dinh hang sb téc 6 phan Gng ¢ 2 nhiét do:
ot E(1-1
1 b
- Nhiing diém chi y
+ Vi cdc bai tap tang nhiét d6 1én 10°C thi 4p dung quy tic kinh nghiém cia
Van’t Hoff dé giai bai tap.
+ Vi céc bai tap c6 su chénh Iéch nhi¢t do 16n, dung phuong phdp xac dinh
hang sb téc d6 phan tng ¢ 2 nhiét do dé giai bai tap.
+ V6i céc bai tdp cho hang s tbc do phan ung ¢ nhiéu thoi diém nhiét do
khéc nhau thi ding phuong phép d thi dé giai bai tap.
+ Khi bién thién entropi hoat héa c6 gid tri 4m ching té kha ning hinh thanh
phuc hoat dong kém.
+ Khi dé bai cho thira s§ A thi dua vao don vi cua thira s6 A dé suy ra bac

cua phan Ung.

60



e Bai tap c6 1oi gidi

Bai 1: Trong mot phan tg bac nhét tién hanh & 27°C, nong d6 chat dau giam di
mdt nira sau 5000 gidy. O 37°C, ndng d6 giam di 2 1an sau 1000 gidy. Xéc dinh:

a. Hang s6 toc do & 27°C.

b. Thoi gian dé nong d6 dau giam téi % & 37°C.

c. Nang lugng hoat héa.

Giai:

Vi phan tng bac nhét nén ta c6: k.typ = In2 = 0,693, = k — O’t 693
172

a. 0 27°C, thay sb ta c6: K, .= % =1,39.10" giay™

b. O 37°C, thay s ta c6: Koo = % =6,93.107 gidy™

Goi nong do cua chat dau phan ung la a, khi a giam Y lan ta c6:

1 a .
t=—.In =2000 gia
k /4.a g1y
c. Ta co:
pk _Ef1 1], 69310°  E, [ 11 ]
k, RI|T T, 1,39.10*  8,3141300 310

= E, =124 kJ/mol.
Bai 2: Cho phan rng bac 1 cé nang luong hoat héa 1a 25000 cal/mol va trong
phuong trinh Arrhenius ¢6 hing s6 k, 12 5.10" gidy™. O nhiét d6 nao chu ki ban hay
cua phan ung la 1 phut va 30 ngay.

Giai:
+ Khi chu ki ban haty 12 1 phiit ta ¢6 hang s6 toc d6 la:
k=2 0893 _ 01155 giay'
t1/2 0
Ta co:

mk:—Ea+mQ
RT
E 25000

a

" R(nk, —Ink) 1,987(In5.10° —1n0,01155)

349K
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+ Khi chu ki ban huy 12 30 ngay (2592000 gidy) ta ¢6 hing sb toc do 1a:

L _In2_ 0,693

=2 —0,267.10° gidy”
"t,, 2592000 S

E, 25000

a

T — =
R(nk,—Ink,) 1,987(In5.10" —1n0,0267.10~°)

=269K

Bai 3: Hé s6 nhiét do cua toc d6 phan Gmg bang 3,5. O 15°C hang s6 toc do
phan &g nay bang 0,2 s”'. Tinh hing sb téc d6 phan tmg & 40°C.

Gi ai:

+ Ap dung cong thuc:

kT-H’LlO — 7/1‘1 P M = 3 52’5 = 23 lén

kT 288
= K33 = kpgs23=0,223=465"
Bai 4: Cho phan tng héa hoc:
A(k) :ﬁ" B(k) + C(k) s 6 250C

v6ik =0,2 atm.s™, k, = 4.10™* atm.s™. Cdc gid tri k, va k, s& ting gép doi khi
phan ung thuc hién ¢ 35°C. Tinh:
a. Hang s can bang ¢ 25°C
b. Ning lugng hoat héa dbi voi phan ting thuan va nghich.
Giai:
0,2

a. Hang s can bang cua phan ng: K= llj—t = m =500

b. Tu phuong trinh Arrhenius ta cé:
k, E, [ 11 }

In = ===
k, R|T T,

k
=E, = %.lni - wm 2 =52897,5kJ.mol™"
T,-T, le 308-208

Bai 5: Hé s6 nhiét do cua tbc d6 phan Gmg nghién ciru bang 3. Tinh nhiét do

ctia hé phan tng can phai tang 1én dé téc d6 phan tng ting 80 lan.
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Giai:

+ Ta c6: lnﬁzu.lny
k10
+ Thay sb vio ta c6: T,—T, = 10. T 830 =39,91°
n

Bai 6: Phan tng trong pha khi gitta NH; va NO, trong giai doan dau 1a phan
ung bac 2.

a. Tinh nang lugng hoat héa cua phéan ing

b. Tinh hang s6 k, ctia phuong trinh Arrhenius.

Biét & nhiét d6 600K va 716K, hang s6 toc d6 phan Gng c6 gid tri twong tng
bang 0,385.M "5 va 16 M5!

Giai:
a. Ta c6: mk _E g1 1), 16 _ E [ I 1]
k, RI(T, T, 0,385 8,3141716 600
= E, = 114778 J/mol
b. Ta co6:
114778

Ink =— E, +Ink, = In0,385=————+41Ink,
RT 8,314.600

k, = 387,559.10' M s™!
Bai 7: D6i voi phan tng ludng phan tir phan huy HI:
2HT —- H; + L,
Bang thyc nghiém ngudi ta xdc dinh dugc hang sé toc do phan tng:
k=Ae TR =510 “%RT mol ! cm’ s,

Hay x4c dinh s6 va cham va thira s6 dinh hudng (thtra ) khong gian) P theo
1y thuyét va cham, cho biét phan tr HI c¢6 duong kinh bang 3,5A° va khéi luong
mol M = 128, nhiét d thi nghiém la 556K

Giai:

+ Ap dung cong thic tinh thira s6 trudce ity thira theo 1y thuyét:

A, =4N,d}.(fRT/M,, )"
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A, =4.6,02.10°(3,5.10 )" (3,14.8,314.10556/128)

Ay =9,93.10"% cm’.s™!
+ Thira s6 P: Ta c6

13
p= A 310 503
A, 9,93.10

Bai 8: Phan ng phan huy oxi hemoglobin ciia ngudi trong mdi truong kiém
la bac 1 va dugc dac trung bdi cdc gia tri sau:

O 25°C, AH" =31,768 kJ.mol va AS =-39 d.v.e. Hiy xdc dinh hang s6 toc
dd phan tng & nhiét do trén.

Giai:

+ Ap dung cong thic:

+ Thay s0 vao ta co:

= —31,768.10°  39.4,18
ou :%.e 8314298 o 8314 =5’11‘10_2 =

Bai 9: P4i véi sy phan hily mot chat hitu co, thira s6 trude liy thira trong
phuong trinh Arrhenius A = 2,7.10"" s™. Tinh bién thién entropi hoat héa & 530°C.
Giai thich y nghia cua gid tri tim duogc.

Giai:

Thir nguyén cia thira sé A chimg to phan tng phan hity da cho 12 bac 1. So
sanh phuong trinh Arrhenius vé6i biéu thirc tinh hing s6 téc d6 phan tng theo thuyét
phirc chét hoat dong ta cé:

k.T k.T
—e

A= 1+AS'/R (:)lnAzlnT+l+AS*/R

k.T 1.388.107°.803

& AS =R.(InA-In——1)=8,314.(In2,7.10" = In )
h 6,625.10

& AS =-42,7 J.mol".do™
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Bién thién cta entropi hoat héa c6 gid tri 4m ching to kha nang hinh thanh
phuc hoat dong kém.

Bai 10: Dbi v6i sy phan hiy este etylvinyl, thira sé trude lity thira bang
2,7.10" giay™. Tinh bién thién entropi hoat héa & 530°C.

Giai:

Tir don vi cta thira s6 A cho thdy phan mg da cho 13 béc 1, ta cé:

A= kTTel R (:)1nA=lnkTT+1+As

= AS” =R.(lnA—ln%—lj

1,38.107.803

& AS* =8,314.[1n2,7.10" —In =2 — =2
6,625.10

- IJ =-42,7]J/K.mol

Bai 11: (Dé thi tuyén sinh sau dai hoc PHKH Hué nam 1999)
C6 phan ung xay ra trong dung dich:
C,HsI + NaOH — C,HsOH + Nal

Nong d6 ban dau cua hai chat tham gia phan (mg bang nhau. P& mot nta
lugng ban dau cuia cic chat phan Gmg chuyén thanh san pham & 32°C can 906 phiit.

a. Hoi & 60°C thi can bao 1au dé mot nira lugng ban dau cua cdc chit phan
g chuyén thanh san pham? Cho biét hé s toc do ctia phan tng 12 2,83.

b. Tinh ndng lugng hoat hda ctia phan tng.

c*. Tdc d ciia phan tmg duogc tinh bang cong thirc sau:

—E—kC C =k.C?

V= qr T CHs N

Hay thiét 1ap phuong trinh lién hé gitra hang s6 toc do k, thoi gian phan
ung.Tu dé tinh héng sb tdc d6 k & hai nhiét dd da néu trén, néu néng d% ban dau cua
mdi chat tham gia phan g déu bang 0,05M.

Giai:

T,-T,

nen =Ly = L ogaps g =% 49 phat
6ot 906 (2,83)

a.Dov =

= | —

(T, =333K, T; = 305K)
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b. + Ta co:

v kot _906
v, k t, 49
+ Ap dung cong thuc:
k, E[1 1 906 Ea[l 1]
In—==—"|——— n—=—"|————
k, RI|T T, 49 R (305 333
= E, =8,314. 333.305 In 906:87,976 J/mol.
333-305 49

c*. Ta cé: v=—£:k.C2:>—jd—(;=J.k.dt
dt C

(:)l:kt+const;t:0—>i:const
C C

o

:>l—i=kt:>k=1 1L
C C, t\C C,

Theo gia thiét cAu a thi C = CJ/2, ta co:

k= = K, -1 3610 s'moll
tC, 906.60.0,05
k, = S 6.8.10° s'moll
49.60.0,05

* Chii y:

+ Khi gidi quyét xong bai tdp vé ndang lwong hoat héa, HS hiéu dwoc vai tro
quan trong cua nang lwong hoat hoa trong cdc phan wng hoa hoc, ung dung cua
nang leong hoat héa doi véi phan g héa hoc: néu khong cé sw can cia niang
liwong hoat héa nhiéu chat giau nang lwong nhw glucide, lipit can cho té bao sé
khéng bén viing va dé dang xdy ra phan ing... Tir &6 hinh thanh cho HS himg thii
say mé tim toi, ham hiéu biét thé gidi quan xung quanh. Dan dén thdi do hoc tip
tich cuc theo hudng van dung Ii thuyét da hoc vao thuec tién.

Bai 12#: (Dé thi olympic héa hoc Ao nim 2005)

a. Cho phan tng héa hoc:

BrO; g + 5Br g + 6H'uy — 3By + 3H:0
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Toc dd cua phan ing c6 thé do dugce dya vao sy phu thugc nong do dau cua

cic chat phan tng. Két qua cua thi nghiém duogc cho ¢ bang sau:

Thi nghiém N@)ng dd céc chat dau V, (mol BrO;/1.s)
BrO; Br- H*

1 0,10 0,10 0,10 1,2.107

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 54.10°

a. Viét biéu thirc téc d6 phan tng héa hoc.

b. Hang s6 tdc d6 cta phan tmg héa hoc:

CHsBr,y — CyHyy + HBryco gidtrilak = 2,0.10° s & 650K.
Nang lugng hoat héa ctia phan tng 1a E, = 225,5 kJ/mol. Tinh nhi¢t 4o ma ¢ do tde
d6 ma & d6 tc d6 cua phan tng ting gp 3 1an.

Giai:

a. + Biéu thuc tinh tdc d6 cta phan Gmg: v = kCj o .C,_C.

+ Thay cdc gid tri toc do dau & céc thi nghiém ta c6:

v, =k.(0,1)*.(0,1)".(0,1)° =1,2.10° (1)
v, =k.(0,2)*.(0,1)°.(0,1)° =2,4.10°° 2)
v, =k.(0,1)*.(0,3)*.(0,1)° =3,5.107 (3)
v, =k.(0,2)*.(0,1)*.(0,15)° =5,4.10 4)

+Lay (2): (1) —a=1

+Lay (3): (1) =b=1

+Lay (4): (2) =c=2

Vay biéu thuc tinh toc d cua phan tng: v=kC, .C, C}.

b. + O 650K c6 toc d6 1a v, hang sd toc do 1a k;
+ O nhiét d6 K téc d6 tang 3 1an = hang sb téc do ting 3 1an (k, = 3k;)

+ Ap dung cong thuc:

67



lnl—(l——Ei

k, R

650 T

1 1 225500( 1 1
] &S In3 = [ ]

T T, 8,314

= % —1,5385.10"* —4,0505.10"

= T = 668K.

e Bai tap tu gidi

Bai 1: Toc do phan tmg sé& ting 1én bao nhiéu 1an néu ting nhiét 46 ctia phan
g tir 20°C dén 100°C, bét hé sb nhiét do cua tbc dd phan ung bang 2.

Pép s6: 26 lan

Bai 2: Phai tién hanh phan @ng & nhiét d6 nao dé téc do phan ung giam
xudng 10 1an. Bét hé s nhiét d6 cua téc d6 phan tmg bang 2,5 va nhiét d6 dau cua
phan tng bang 50°C.

Diép s6: 25°C

Bai 3: O 10°C phan tng giita dung dich CH;COOC,H;s 0,05M véi dung dich
NaOH 0,05M, thyc hién duoc 50% trong 16,8 phiit. X4c dinh thoi gian dé xa phong
héa hét mot nira lugng este & 35°C,biét hé sé nhiét do ciia toc do phan tng bang 2.

Diép s6: 2,97 phit.

Bai 4: Tinh hing s6 toc do va tdc do phan tng phan huy HI ¢ 700°K, duéi 4p
sudt 1 atm, biét ban kinh va cham bang 3,5.10"" m va E, = 184 kJ/mol, thé tich khi
HIla1lm’

Pip s6: 2,073.107 mol ™' L™
5,8.107 mol.l" s

Bai 5: Hang sb toc d6 phan huy HI & 280°C bang 7,96.107 phit™; & 300°C
bang 3,26.10° phit”. X4c dinh ning luong hoat héa, hing sb téc do & 290°C va hé
sb nhiét do cua toc do phan Ung.

Diép sb: 185,6 kJ/mol,
1,63.10° phat™, 2,02.

Bai 6: Phan tng phan hily nhiét mot hop chat A ¢ 378,5°C 1a phan (g bac
nhat. Thoi gian nira phan ung ¢ nhiét d6 trén bang 363 phit. Ning lugng hoat héa
ctia phan g bang 217 kJ/mol. X4c dinh hang s6 tbc do phan tmg & 450°C.

Dip s6: 0,1011 phut ™
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Bai 7: Ning luong hoat héa cta phan tmg phan hity HI bang 183920 J/mol.
Xiéc dinh s6 phan tir HI ¢6 niang luong du dé phan huy tir 1 mol HI ¢ 500K.
Dip s6: 3,674.10° phan tir
Bai 8: O 25°C mot phan ting da cho s& két thiic sau 2,5 gio. Chap nhan hé sb
nhiét 6 cua toc dd phan mg bang 3, hdy tinh nhiét d6 ma tai d6 phan tng s& két
thic trong 20 phut.
Diép s6: 46,2°C
Bai 9: D6i v6i mot phan ung di cho , hang sé toc do ¢ 35°C 16n gip doi
hang s6 toc do ¢ 25°C. Tinh ning luong hoat héa.
Piép s6: 53 kI/mol.
Bai 10: Su phan hay mot hop chit A trong dung dich 13 phan tng bac 1 véi
nang luong hoat héa 1 52,3kJ/mol. O 10°C dung dich 10% chat A phan huy duoc
10% trong 10 phdt. Hoi mirc d6 phan huy sau 20 phit ctua dung dich 20% chat A &
20°C la bao nhiéu?
Diép s6: 36,2%
Bai 11: Xét phan tng phan huy sau la phan Gng bac 1:
2N,05 — 4NO, + O,
Bang thyc nghiém nguoi ta dd xdc dinh duoc hang s6 téc d6 phan tmg k &
céc nhi¢t do khic nhau ghi trong bang duéi day:
t°C 25 35 45 55
k10’ (s 1,72 6,65 75,0 240,0
a. Xdc dinh ndng luong hoat héa E, cia phan ing.
b. Tinh hé s6 nhiét d6 ¥ ctia phan Gmg & 30°C va thoi gian ban huy ciia phan tmg.
Diép sb: E, = 103 kL/mol
y =3,7; 11,=20263s.
Bai 12: Xuit phit tir chat A phan hay theo hai huéng
A 5 B; A L5 C
a. Cho biét hiéu sd nang luong hoat héa cia hai phan mg trén bang bao

nhiéu néu ty s6 k/k, = 10 tai 10°C va 0,1 tai 40°C.
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b. Trong hai phan ing xay ra thi phan img ndo c6 nang lugng hoat héa 16n hon.
Diép 50: Ey2) — Eyry = 113,0 kJ/mol
E.o > Ea)
Bai 13: O 404K hing s toc do ctia mot phan tng don phan tir bang 4,11.10™
s, Biét nang luong hoat héa E, = 108 kJ/mol. Tinh AS & nhiét d6 trén va giai thich
két qua tim dugc.
Diép sb: -187 J/(K.mol)
Bai 14: Mot phan tmg bac 2 & 300K c6 thira s6 A = 3,6.10" mol™.Ls™. Tinh
AS” 6 nhiét do trén.
Piép s6: -40,3 J/(K.mol)
Bai 15: Tinh AS”cuia phan tng héa hoc:

NO + H, — %Nz + H,0

& 827°C néu hang s6 toc do bang 145,6 mol.1”.s" va ning luong hoat héa E,
bang 184 kJ/mol.
Dip sb: -72 J/K.mol.
Bai 16: Puong kinh va cham trung binh cta phan tir H, va I, bang 2. 10® cm,
tinh héng sbtbcdocia: H, + I, — 2HI
& 700K néu ning luong hoat héa bang 166,2 kJ/mol va thira s6 khong gian P
bang 0,47.
Diép sb: 38 cm’/mol.gidy.
Bai 17: Mot phan (mg héa hoc xay ra trong diéu kién tu dién bién va trong
diéu kién c6 xdc téc. Bién thién entropi hoat héa va ning lugng hoat héa trong diéu
kién ty dién bién 16n hon truong hop cé xdc tic twong tng 1a 10 J/do.mol va 10
kJ/mol. So sdnh tdc do phan (g trong hai truong hop & 25°C.
Dip s6: vi/v, =5,89.107
Bai 18* : Dé nghién ctru dong hoc ctia phan tng thuy phén:
RX + HHO - ROH + H + X
nguoi ta st dung mot dung dich RX trong dung moi hdn hop ancol — nuée

néng dd6 C, ¢ nhiét dd T. O mdi thoi diém t nguoi ta léy ra 5 ml dung dich va chuan
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d6 luong H' tao thanh bang dung dich NaOH 0,0125M. Goi v Ia thé tich dung dich
NaOH can dé chuan, ngudi ta thu dugc két qua sau:

t=25°C; C,=0,076M

t (h) 4,0 12,0 29,5 48,5
v (cm’) 3,75 10,0 18,90 24,25
t = 8°C; C, = 0,094M

t (h) 35,5 126,5 276,5

v (cm’) 3,95 12,15 21,75

a. Xdc dinh bac phan tng va tinh hing s6 tdc do phan tng & 8 °C va 25 °C.
b. Tinh nang lugng hoat dong hda cua phan tng.
Pép s6: 25°C, k; =0,0329 h™!
8°C,k,;=3,31.10"h"

Huéng dan :

+ Vi phan tng thuc hién trong dung moi hdn hop ancol — nudc, nong do
nude 16n, c6 thé gia thiét phan tng 12 bac 1.

+ Ching minh néu phan tng 12 bac 1 thi dinh luat tc d6 12 :
_d[rx]

dt

v = k.[RX]

+ Phuong trinh dong hoc dang tich phan tuong ung la :

In g —kt . v6i G, = C,- [H'] va [H'] =0,0125v/5

+ Khi 4p dung bang s6 d6i v6i 2 thi nghiém thi s& thay phuong trinh dong
hoc cua phan tng bac 1 dugc nghiém diing.

Bai 19%: (D¢ thi tai PHTH Bristol)

Gi4 tri thyc nghiém ctia hang s téc do phan tng phan hay N,Os theo nhiét
do dugc ghi ¢ trong bang dudi day:

t (°C) 0 25 45 65

k (phit")  4,7.107 2.0. 107 3.107 3.10"

Céan ctr vao céc gid tri da cho hay xac dinh nang lugng hoat héa E, (kJ/mol)

Diép s6: E, = 103,1 Kj/mol.
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Huéng dan: Mudn x4c dinh duoc ning luong hoat héa cua phan ung phan

-E

hiy N,Os ta 4p dung phuong trinh Arrhenius: k = A.e®T

Tir phuong trinh Arrhenius tim mdi quan hé giita k va T, x4y dung d6 thi
logk vé6i 1/T thong qua s liéu dé bai c6 duoc.
2.5. Chuyén dé 5: Pong hoc cac phan tng dij thé
2.5.1. Tong quan Ii thuyét

e Su khuéch tan

Mot qud trinh di thé thudong bao gdm nhiéu giai doan, phan tng xdy ra trén
bé mit phan cach pha thudng bao gom, it nhit, 3 giai doan:

+ Van chuyén cic chit tham gia phan tng dén bé mat phan cich pha — dén
vung phan trng.

+ Phan tng héa hoc bé mit xay ra trén ranh giéi phan céch pha.

+ Van chuyén cdc san pham phan tng ra khoi viing phan {ng.

Tbc do ctia mot phan tng di thé phy thudc vao téc do cia timg giai doan.
Tbc do giai doan nao cham nhat s& quyét dinh toc do chung ctia qud trinh.

- Pinh luit Fick I

+ Khuéch tin 12 mot qué trinh chuyén chat trong khong gian din dén san
bang nong do trong toan hé.

+ Trong khuéch tan, chit di chuyén theo khong gian va thoi gian, do d6 ndng
d6 ctia chat 1a ham cia toa do (X, y, z) va thoi gian t:

C=1(x,y,z1t)
Néu sy khuéch tdn xay ra theo hudng x thi:
C=px1
+ Tbc d6 khuéch tan vy, duge dinh nghia l1a lugng chat chuyén qua mét don

vi thoi gian, qua mot don vi tiét dién khuéch tan.

dn
=— 2.36
YT St (2.36)
trong do: dn: lwong chat khuéch tan;

dt: khoang thoi gian khuéch tén;
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S: tiét dién khuéch tdn (vong géc véi hudng khuéch tan)

(2.36) d6i khi con goi l1a dong khuéch tén P

+ Tdc do khuéch tan phy thudc vao do chénh 1éch nong d6. D6 chénh léch
cang l6n thi sy khuéch tén cang nhanh va thuén logi.

L=p=d_ pd€ (2.37)

v = =-D.
S.dt dx

dC A LN A A r A - A A A ~
o : bién thién nong dd theo hudng khuéch tan x, D: h¢ s6 khuéch tan.
X

+ Dau trir dé vy, 12 mot dai lugng dwong, vi theo hudng khuéch tan x, dC < 0.

Khi j—c =1 thi vy = D, nhu vy, D 1a van tc khuéch tén trong diéu kién do
X

chénh léch néng do béng don vi.

(2.37) 1a biéu thtrc toan cta dinh luat Fick I. Nhu vdy, mat d6 dong khuéch
tan ty 1 thuan v6i gradient ndng do

- Dinh luit Fick II

Dinh luat Fick II cho biét méi quan hé giita ndong do, thoi gian va khoang
cach khuéch tén.

Xét sy khuéch tan qua tiét dién S; = S, = 1 cm?® theo truc x. S; cach S, mot
khoang dx trong mot don vi thoi gian ¢6 mot lugng chat P, qua S;. Mot phﬁn cua P,
c6 thé luu lai trong thé tich S;dx va mot phan P, (P, < P;) di qua S,. Hiéu sé dong
chat khuéch tan

P,-P, duogc tich tu trong mét don vi thoi gian trong thé tich S.dx = dx. Do do,
nong do trong thé tich dx bién thién mot dai luong 1a dC. Lugng chat ting 1én trong

thé tich dx sau thoi gian dt bang dx.dC. Trong mot don vi thoi gian, lugng chét ting

1én 12 d’:lfc , nhwr vay:

dc
P —P, =" —dx (a)
Mait khac, dua vao biéu thirc (2.37) ta co:
2
P —P,=-D.2C ax (b)
0x
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Tu (a) va (b) ta co:

oC 0°C
).-{2

X = a, a 1a khoang céch khuéch tdn.
(2.38) 1a biéu thtc todn cua dinh luat Fick II. Nhu vay, tbc do bién thién
ndng do6 ty 1é thuan voéi dao ham bac 2 cua ndng do theo toa do. Pinh luat Fick II

5 ~ A A A LA A A LN A A aC r A
phan dnh moi quan hé vé toc do bién thién ndng do v, = (gj trong 16p khuéch

tan v&i do chénh 1éch ndng do (g—CJ .
X X=a

- Pong hoc khuéch tan 6n dinh

+ Dinh nghia: D6 1a trudng hop khi luong chat khuéch tan di vao nguyén td
thé tich dx ding bang luong di ra. Do d6, ndng d6 cta chét khong bién d6i theo thoi

: aC
,nghiala | —| =0.

glan, nghia la ( o l_a

+ Phuong trinh dong hoc:

d_n__D d_C_D.Cl_C2

Vie = - . -
S.dt dx )

(2.39)

+ Ung dung:

Dua tap chit vao dé ban dan nham tao cdc loai dan khdc nhau va diéu khién
do dan cua céc 16p.

Mo ta su chuyén dong va van chuyén cic chat pha tap, tap chat trong moi
truong nhiét do cao cua cic budc cong nghé ché tao mach vi dién tu.

e Dong hoc mdt s6 phan ing di thé

- Pong hoc cac phan ing bé mit

Xét phan tng xday ra trén bé mit pha ran (R):

Axy + R — Sanpham
+ Téc d6 khuéch tn ( vy,) it nho so véi toe do phan tng bé mat (Vpypm)

Ve K Verbm
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Gia sir nong do A trong pha khi 12 C,, trén bé mat cia R, ndng d6 cua A 1a C,

=0, Vi Vjy < Vpupm NéN chdt A chuyén dén R bao nhiéu thi phan ng hét by nhiéu.

Do d6, toc do cua phan ng téng cong vy, dugc quyét dinh bo1 vy,

C,-C
Vpu= Vi = D. 25 L
£ D
Néu vy, = E'Cl:k'cl (a)

(a) la phan tmg bac 1. Vik = % , nén thyc chét k 12 mot hang s6 khuéch tan.

Khi khao st anh huong cia nhiét d6 dén toc do phan ung ta co:

dlnk _dInD _E,
dT dT PT?

(b)

trong d6: Ey la nang lugng hoat hda cua giai doan khuéch tén.
A Ay A aRe 1AL , 1« D

H¢ s6 bién doi nhiét cua D chi 1a % =1-1,5

Khi nghién ctru mot phan ung di thé néu thu dugc mot gid tri nho thi can

kiém tra xem phan trng c6 bi khéng ché bai khuéch tan hay khong.

+ Tdc d6 khuéch tén (vy,) Xép xi tbc do phan ung bé mit (Vpubm)-

Vkt = Vpubm

+ Ta c6 toc dd khuéch tan:

D
Vpu = E.(CI—CZ) (do G, # 0)

bat D_ K, (hé’mg s6 tdc do khuéch tan).
0

Toc do chung cia qué trinh bang toc dJ cua ting giai doan riéng ré:

dC
Vou = _d_tl =k (C,=C) = Kpuom-Co ()

Riit C, thay vao (d) va bién doi, ta c6:

k, .k
_ kt *** pubm (2‘40)

pu —
kkt + kpubm
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Néu ta goi k la héng R do, 1/k 1a tr6 lyc thi v = Vpuom, ta cO: tré lyc ciua
phan tng chung bang tong trd luc cia ting giai doan.
+ Téc d6 phan ng bé mit (Vyum) rit nho so véi toe do khuéch tan (vy):
Voubm <K Vit
Vi v, rat 16n, nén C, = const
Vpe =k = const (2.41)
Phén tng 12 bac khong. Toc do phan tmg ludn 1a mot dai luong khong doi
theo thoi gian.
- Céac mién phan tng
+ Mién dong hoc: La trudng hop khi tbc d6 phan tng thuan tdy héa hoc 1a
cham nhat va né quyét dinh tdc do chung ctia toan bd phan tmg xic tdc di thé.
Vpubm(Kpubm) < Vie(Kie)
N6i chung, mién dong hoc thudng ton tai & cdc khoang nhiét do thap, ning
cao nhiét d, phan g s& tién dan vao mién qud do rdi dén mién khuéch tan.
- Pong hoc cac phan wng xuc tac

+ Phan Urng xuc tac khi — ran:

Tong quét: A —m™ 5 San phdm
Phuong trinh dong hoc:
dp
V= _d_tA = Kpubm- QA
v= —dditA = KpombaPs = K.Py (2.42)

Truong hop (2.41) khi b hoac P, kha nho, nén by.P, <« 1

trong do: P, 1a 4p suét ciia chat A trong pha khi

ba hing sb hap phu cia A.

Trong diéu kién e, (phan bé mat bi hip phu bdi chat A) nho, phan tng 1a
bac 1 doi véi chét A.

Truong hop by hodc P, kha 16n, by.P, > 1 thi:

dP,
=B 2.43
\ dt pub: ( )
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+ Phan Urng xtc tac 16ng - ran:

Voo = _d;?tA = Kpuoman = Kppm K. (2.44)
(véi ap = X K.C" , trong d6 : a, la néng do bé mat hop chét tan A bi hép
m

phu bdi mot don vi khoi luong chit xic tdc rin, x 12 luong chét tan A bi hép phy, m
12 khéi luong chit xdc tdc, Cu 12 ndng d6 cin bang cua chit tan A trong dung dich,
K va n 12 cdc hang s6 Freundlich)

= Vpu = k.C"™ (v6i k = Kpyoms K = const)

Trong phan tng xic tdc 16ng — rin, chi khi téc d6 khuéch tan kha nho thi
phan ng s& 12 bac 1. con da s6 phan tng c6 bac phan sé ddi véi chét tan.

2.5.2. Cdc dang bai tap

e Nhitng diém cén chd ¥

+ V&i céc bai tdp c6 su chénh 1éch vé ndng do thi p dung dinh luat Fick I dé
giai bai tap.

+ Khi bai tap khong c6 su chénh léch vé nong d6 (ndng do ciia chét tai mot
diém) thi tich: D.t = const.

+ V&i céc bai tap xdc dinh ning lugng hoat héa khuéch tan, hé sé khuéch tan
dbi v6i cdc chat ¢ nhiét do khac nhau thi 4p dung cong thiic tinh ning luong hoat
héa khuéch tén ¢ hai nhiét d6 dé giai bai tap (twong tu phuong phdp xdc dinh hing
s6 toc do phan ng & hai nhiét do).

e Bai tap co loi giai

Bai 1: Cho mot miéng sit dat ¢ nhiét d6 700°C (1300 F) trong mdi trudng
c6 mot phia gidu cacbon va phia kia ngheo cacbon. Trong diéu kién trang théi dirng,
hay tinh dong khuéch tdn cacbon di qua miéng sit biét nong do cacbon & vi tri 5
mm va 10 mm bén dudi bé mit dugc cacbua héa 1an Iuot 1a 1,2 va 1,8 kg/m®, hé s6
khuéch tdn & nhiét d6 nay 12 3.10™"" m?s.

Giai:

Theo dinh luat Fick I ta c6:
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Vi = —D.Z—C
X

Thay cdc gia tri trong ing vao ta dugc:

- _ 3
CaC 310" m 7). L2 2’8>ki’m
XA~ Xp (5.10°-10")m

& v= 2,4.10'9 kg/mz.s.

Bai 2: Hé s6 khuéch tén ciia Cu trong Al & 500°C va 600°C twong tmg l1a
4,8.10™ va 5,3.10™"° m?s. Tinh thoi gian & 500°C dé tao ra ciing két qua khuéch tan
(vé ndng do ctia Cu tai mot diém A) nhu khi nung & 600°C trong 10h.

Giai:

Trong ca 2 truong hop khuéch tan (500°C va 600°C) do thanh phan bang

nhau ¢ clng vi tri nén:

C, -C, X x’
=const =>——=const =>—=const =Dt =const
C,-C, 2Dt Dt

= Dsp0.ts00 = Deoo-te00

D, t 5,3.107°.10
= g, = 0060

DI 4,8.10™

=110,4s

* Chid ¥: + Bai tdp vé dong héa hoc di thé it thdy trong cdc dé thi danh cho
HS gidi, tuy nhién khi cdc em dwoc hoc vé phan nay sé cam thdy vo cing himg thii
vi ddy la phan gén lién véi thiee tién rat 1on. Nhw qud trinh thiét ké 1o phdn g hat
nhan, qud trinh khuéch tdn vmg dung trong y hoc, trong céng nghé dién - dién
nir... Tir d6, HS sé c6 thdi @b hoc tdp tich cuc két hop hoc tdp gitka Ii thuyét gan lién
Vi thuec tién.

Bai 3: O 909K va 1250K, hé s6 khuéch tn cia Cu trong Au tuong ung 1a
1075 va 10" m%/s. Xdc dinh ndng lugng hoat héa khuéch tan va hé sb khuéch

tan D().
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Dy 15,45
‘ng(D J —8,314lg10

T 01240

=E, = —=5= U =36702,42 1/ mol
S 2303 -
2’303'(T Tj (909 1250)

1 2

= E,, =36,70242 kJ/ mol

Ta c6: lgD, =lgD+—u _ _jgqotss 3070242 _ 454,
2,303.RT 2,303.8,314.909

= Dy=10""*m*s hay D = 4,57.10"* m%s.
eBai tap tu giai

Bai 1: Toc d6 hoa tan cua CaSO, trong nudc & 298K nhan dugc nhu sau:

Thoi gian t,h 0 0,083 0,167 0,20,200

N@)ng do CaSO, trong nudc, g/l 0,08 0,548 0,984 1,132

Thé tich pha 16ng 1 lit, ndng do bdo hoa ctia CaSO, & 298K bang 2,094 g/l.
Bé& mit cua mau CaSO, 1a 31,55 cm®. Chiéu day 16p khuéch tan & = 5.10°m. Hay
xdc dinh hé s6 khuéch tén.
Piép s6: 3,6 b, 5,7.10% cm*/h.
Bai 2: Tdc d6 hoa tan cia mot mau d4 hoa cuong trong axit HCl 1N béng
0,091 mdlg/l.s tng v6i khoang thoi gian 1am cho ndng do cua axit giam di V4 so voi
ndng d6 ban dau. Pé giam ndng do6 axit thém 1/4 nita thi can thoi gian 13 bao nhiéu?
Dip s6: 39 ph 32 s.
Bai 3: Ancol etylic bay hoi trong mdi truong hidro, c6 hé s6 khuéch tan & T
= 303K 12 0,4673 cm?/s, & T = 323K 1a 0,5465 cm’/s. Xdc dinh hé s6 khuéch tén
cua ancol etylic 6 T = 313K.
bép $b: 0,5067 cm?/s.
Bai 4: Hoa tan mot mau CaCl, ¢6 bé mit 5 cm’ trong 100 ml nudce cét. N@)ng
d6 cua CaCl, dat 165 g.I'" sau 30 phut. Cho ring trong subt qud trinh hoa tan dong
khuéch tan On dinh, tinh hé s6 khuéch tan cua CaCl, trong dung dich. Biét do tan
ctia CaCl, trong nudc ¢ nhiét d6 dd cho 1a 600 g/1, chiéu day cta 16p khuéch tin
bang 5.10” cm.
bép $b: 5,3.10'5 cmz.phflt'l.
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2.6. Chuyén dé 6: Xic tac
2.6.1. Tong quan Ii thuyét

e Khai niém chung

- Sy xdc tdc: La hién tuong gia ting toc d6 cua phan tng nho tic dung cua
mot chét xdc tdc.

- Chat xiic tac: La chat 1am bién d6i toc do phan Gmg bang cich tham gia vao
cic giai doan phan ¢ng trung gian, sau phan tng luong va ban chit héa hoc cua chit
xtc tac khong bi bién d6i. Chat nao lam giam nang luong hoat héa manh nhét thi s&
c6 téc dung xiic tdc tot nhat.

- Chét xiic tac 1am ting toc do cia phan ng goi 12 chat xiic tdc duong, 1am
giam toc do phan tng goi 1a chét xiic tdc 4m. Néu su xiic tdc xay ra giita chat xic
tdc cling pha véi cdc chat tham gia phan Gng thi d6 12 xiic tdc dong thé, nguoc lai 1a
xtc tdc di thé.

- Trong phéan tng, xic tic ton tai dudi dang hop chét trung gian xic tic dic
biét, c6 dic diém:

+ Rét kém bén, thoi gian séng rat ngin, khong ton tai trong dung dich ma chi
dugc tao thanh trong qua trinh xuc tac.

+ La cdc hop chit bé mat, khong ton tai thanh mot pha doc 1ap, tinh chat cua
chiing rat khic vdi cdc hop chat ton tai trong pha thé tich.

e Xiic tac dong thé

- Pong hoc cac phan @ng xic tic dong thé

+ Xét phan tng tong quat:

A+ B + K fi (ABK)" —% Sanphim + K (a)

+ Gia sir ¢6 hai chat A va B tic dung véi nhau khi ¢ mat chét xdc tic K.
Giita A,B va K tao ra mdt phuc chat hoat dong (ABK)'. Sau d6 (ABK) phan hiy
thanh cdc san pham va hoan nguyén tai chét xic tic K.

+ Theo ly thuyét phirc chit hoat dong thi gifta cdc chit dau va phirc chét hoat

dong Iudn ton tai can bang, ta co:
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k,[A][B] {[K]~ [ABK] } = k,.[ABK] (b)
trong do: [A][BHABK]* twong tng véi ndng do cua A,B va ABK'
[K] néng dd cua chat xic tac & trang thdi tu do.

k,[A][B][K]

T (b) ta c6: [ABK| = kA8

Toc dg cua phan ing tong cong:

v= _dla]_ k,.[ABK| = ok, [A][B] K] (2.45)
dt k, +k,[A][B]
+ T biéu thirc (2.45) ta c6:
+Néuk;, < kj thi k.[A].[B]>k,, do d6:
d[A]
=k K 2.46
v " K] (2.46)

Do d6, phan trng bac mdt doi véi chat xuc tac

+ Néu k,.[A].[B] <k, thi biéu thic (2.45) tr& thanh:

dA)_ S A Bl 2.47)

+ Tur biéu thirc (2.45) dén biéu thirc (2.47), trong moi truong hop thi toe do
ctia phan ng xdc tdc dong thé déu phu thudc vao ndng do ciia chat xic tic (két qua
nay da dugc xac dinh béng thuc nghi¢m).

- Xiuc tac axit — bazo

+ Xic tac axit:

Phén g tong quat:

A+B+H == AH"+ B—>—~ AB+ H'

Phuong trinh téc d6 phan tng:

v:—%:%.[A].[B].[Hﬂ. (2.48)
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+ Xuc tac bazo:
Phén g tong quat:

A+ B + OH':ﬁAOH# B &% , AB+ OH

cham
Phuong trinh téc d6 phan tng:

dA] ki,
a  k,

[A].[B].JoH"]. (2.49)

e Xiic tac di thé

+ Xic tic di thé 1a truong hop chét xdc tic va chat phan tng khéng nim

trong cung mot pha
+ Dong hoc ciia phan g xiic tic di thé:

Qua trinh chuyén chét t&i mién phéan Umg dugc thyc hién béng su khuéch tan.

Tdc dd khuéch tdn tuan theo dinh luat Fick thir nhat.

dC DS

—=—+(C,-C 2.50

dt Vi (€=C) (220)
trong do: S 14 bé mit chét chuyén qua;

V 1a thé tich ctia hé phan tng;
1 12 khoang céch tir diém c6 ndng d6 chit phan ing Cx trong
thé tich dén bé mat phan cach pha c6 ndng do chét phan tng Csg;
D 12 hé khuéch tan. D phu thudc vao nhiét 6 theo phuong trinh Arrhenius:
D =D,.e ™'*" (2.51)
trong do: D, 1 hing s6
Ep 12 nang lwong hoat héa cia qud trinh khuéch tén.
- Phén img xiic tic dj thé don phan tir.

Tbc d6 phan tng ty 16 v6i ndng do chat phan tmg bi hap phu trén bé mit xiic

téc (ty 16 v6i bé mit chét xidc tdc bi chiém 0), ta c6:
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_4dC_

= k. 2.52
V=T (2.52)
Tt phuong trinh Langmuir:
0— K.P
1+ KP
Khi d6 (2.52) c¢6 dang:
__do_, KP (2.53)
dt 1+KP

trong do: K 12 hang s6 cin bang hap phu;
P 12 4p sudt cta chat phan tng.
- Phén g xic tac dj thé ludng phan tir giira chat A va B.

+ Khi c6 hai chét ciing hip phuy:

. _% k9,0, (2.54)
trong do: 0,va0, la phan bé mat chat xidc tic bi cdc phan tir chat A va
chat B chiém véi:
K, P, 0 K, P,

A B

14K, P, +K, P, " 1+K,P, +K,P,

Phuong trinh (2.54) c6 dang:

L dC_ KPP

dt T (14+K,.P, +K,P,)

(2.55)

Khi mot trong hai chat hip phu yéu (gia sir chat B), phwong trinh (2.55) ¢6
dang:

Ve o= kBB (2.56)
2.6.2. Cdc dang bai tap

e Nhirng diém chi ¥

83



+ Vi bai tap so sdnh hiéu Ung xic tdc cta cc chat thi phai so sdnh ning
lwong hoat héa cua céc chit d6, chat nao 1am giam nang luong hoat héa manh nhét
thi s& c6 tic dung xic téc tot nhat.

+ V&i céc bai tap cho co ché phan tng cua phuong trinh phan tmg nao dé thi
4p dung nguyén 1y ndng do dimg cia Bodenstein dé thiét 1ap phuong trinh téc do
hinh thanh ddi véi céc tiéu phan hoat dong.

+ V&i céc bai tap c6 sy chénh léch vé ndng do thi dp dung dinh luat Fick I dé
giai bai tap. Khi do chénh léch nong d6 bang don vi = v, = D ( D 1a van toc
khuéch tan trong diéu kién d6 chénh léch nong do bang don vi).

e Bai tap c6 1oi gidi

Bai 1: Degraff va Lang dd nghién ctru tic dung xiic tdc cta cdc chat khi dén
tdc do cuia phan ng tdi két hop cdc nguyén tir Brom. T cdc két qua thyc nghiém

thu duoc dudi ddy, hay cho biét chéat khi nao giy hiéu ting xiic tic manh nhat?

t (°C) 94 24 96 26 96 26
k (10°M?%s | 1,07 1,48 4,39 8,56 9,95 22,13
1
Chét khi Ne SF; CCl,

Giai:

So sanh tic dung xiic tdc ciia cdc chat khi trén, ta so sanh ning luong hoat
héa ctia phan tng trong mdi trudng hop ta cé:

E, =ik In <t
Tz - T1 le

+ V61 khi Ne ta co:

8,314.367.2971 1,07

a(Ne) — n = _4, 2kJ /mol
367 —297 1,48
+ V&i khi SF ta c6:
o = 8,314.369.299 In 4,39 — 8.75kJ/mol
° 369 —299 8,56
+ V1 khi CCly ta c6:
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8,314.369.2991 9,95

= n = —10,47kJ / mol
a(ecly) 369 — 299 22.13

Ta thiy, khi CCl, ¢6 tic dung xiic tdc tot nhat vi chat xidc tdc nay lam giam
nang lugng hoat héa manh nhat (kha ning hap thu ning lugng tir cdc phan tir b
kich thich manh nhét)

* Chii y: + Khi lam bai tdp vé chat xiic tdc, HS hiéu ré hon vé qud trinh chon
chdt xiic tdc sao cho ¢6 hiéu qua nhat. Tir nguon bai tdp niry HS ciing thdy dwoc vai tro
ciia ndng hrong hoat héa trong qud trinh chon chat xiic tdc cho phdn g héa hoc.

+ Tir nhitng kién thire hoc & li thuyét HS sé ¢6 hing thii tim hiéu cdc nguén xiic
tdc gan gili véi thuc té nhur trong y hoc, trong moi truong (xir Ii cdc nguon é nhiém...)
ttr @6 hinh thanh cho HS ¥ thire bdo va tuyén truyén vé bdao vé moi trirong song.

Bai 2: M6t phan tng xiic tic dong thé xay ra theo co ché sau:

R, + C - R/C
RC —&— R, + C
RC + R, &5 P + C

Ap dung nguyén 1y nong d6 ding ddi voi R,C, tim phuong trinh téc do hinh
thanh san pham P, biét C déng vai tro 1a chat xic téc.

Giai:

+ Tir co ché phan tng va dp dung nguyén 1y ndng d6 dimg ddi véi R,C ta cé:

SR R ek Rk R € R =0 ()
(el ) ”

+ Tir co ché ta ¢6 phuong trinh tbc do hinh thanh san pham P:
dp

I:1<3.[R1C].[R2] (3)

+ Thay (2) vao (3) ta cé:

@ _ Kk, [RJCLIR]
E_ k2+k3[R2]

Bai 3 : Phan rng iot hda axeton c6 axit lam xuc tac xay ra theo co che:
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CH,COCH, + HA «f« 3 CH,COHCH,+ A" (a)

A" + CH,COHCH, —“— CH,=COHCH, + HA (b)

cham

CH,=COHCH, + I, —*— CH,COCH,I + H'I" (c)

Hay viét phuong trinh toc d6 cho phan tng trén.

Giai:

+ Giai doan (a) 12 giai doan quyét dinh toc d6 phan tng, ta cé:
v=k2.[CH3COHCH3}.[A'} (1)

+ Tur giai doan (b) ta c6:

K {CH3C OCH, }.[HA] = {CH3C OHCH, } [A7] 2)

+ Thay (2) vao (1) ta co:
v=k, K [CH3COCH3].[HA] 3)

+ Phuong trinh (3) biéu thi toc d6 phan tng iot héa axeton trong mdi trudng
axit. Toc do phan tng phu thudc bac nhat vao ndng do cta axeton va bac khong vao
néng do iot, bac nhét vao néng do chat xdc téc.

Bai 4: Qua trinh phan huy O; trong tang binh luu khi duoc kich thich boi
nguyén tu Cl (dugc sinh ra tir cac chat CFC dudéi tic dung cua burc xa mat troi) xay
ra nhu sau:

cr + O %~ CL, + ClO° (1)
clo° + o0 2 0, + CrI (2)

Tim phuong trinh tc d6 phan tng phan hiy O .

Giai:

+ Tur co ché ta ¢ phuong trinh tbe do cua giai doan (1):

d[o;]
oAt

k,|[cr].[o,] 1)

+ Ap dung nguyén ly trang thdi dirng ctia Bodenstein, ta ¢6 toc do hinh thanh

tiéu phan CIO":
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_@:k1 cr*].[0,] -k, |cI0°| [0°|=0 (IT)
+ Tbc do giai doan (I) bang téc d6 phan tmg phan huy Os, do d6 phuong
trinh toc d6 phan tng phan hiy O; la:
d[O;]
dt

=k, |cr][o,]

Bai 5: Phan ung phan hity Photphin (PH;) trén Volfram 1a bac nhat, khi 4p
suat hoi ctia PH; thap va 1a bac khong khi dp suat cao. Hay giai thich quy ludt dong
hoc cia phan rng xtc tic trén.

Giai:

Gia thiét toc d6 phan Gmg phan hily PH; trén Volfram ty 1¢ voi phan bé mat
hoi PH; chiém 0, ta co6:

v=ko = k.K.P
1+ KP

trong do: P: dp suit ciia PH;
K: hang s6 can bang hap phu

+ Khi P, nho = K.P < 1, = v=kK.P, tbc d6 phan hity Photphin 1a
bac nhét.

+Khi P, cao = K.P > 1= v=Kk, phan ung phan huy Photphin la bac khong.

Trong thuc té ¢6 rat nhiéu phan ung xic tic di thé c6 bac bang 1, didu dé
chtng t6 giai doan hap phu quyét dinh toc do phan tng.

Bai 6* : Phan g oxi héa CO bdng O, trén xic tdc Pd[111] xay ra theo co

ché dugc dé nghi nhu sau:

0, + 25 —h. 20, (a)
CO + S —2— COy (b)
Cth + th —k C02 (C)
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O day S 1a tAm xic tdc. Thyuc nghiém tim thay phuong trinh téc d6 phan tng
k.Peo,
PCO

c6 dang: v

(D

Dua vao co ché phan tmg hiy giai thich két qua trén.
Giai:
+ Tir co ché phan tng cho thiy ca O, va CO cling bi hap phu 1én bé mit Pd.
Néu ca hai chat hip phy ngang nhau thi phuong trinh toc d6 c6 dang:
v =K. 000, 0c0 (2)

KOz 'POz KCO‘PCO

Voi 0, = ; =
14K, Py + Ko Py 14K, Py + Ko Py

Thay 6, va., vao (2) ta co:

o= Ko Po Koo Peo
1+ Ko, Py, +KeoPep)?

3)

trong do kg la hé.l’lg sb toc do phéan Ung trén bé mit xdc téc.
D¢ ¢6 dang (1) thi K¢,.Pe, > K, P, varat16n hon 1. Hay CO bi hap phu

rat manh (6, >0, ). Khi d6 tr (3) ta c6:

kK, P, K_.,.P P k.K
y= _520:70,7RC0TC0 70, TS0
Keo-Peo Peo Keo

Bai 7: (Dé thi olympic héa hoc Dtic vong 4)

Céc thanh phan ciia mot hon hop khi ¢6 thé dwoc hip thu trén cdc chat ran
x6p. Nguoi ta thu duoc mot pha ngung két, ciing con goi 1a pha hép thu.

Thanh phan cta hdn hop khi c¢6 thé dwoc dic trung boi céc dp suét riéng
phan p; ctia cdc hop phan.

Thanh phan ctia pha hap thy c¢6 thé biéu thi bang ti 18 che phu 6, ciia timg
chat hop phén i, trong d6 0. duwoc dinh nghia 1a ti s6 giita khdi lugng chat thanh
phan bi hap thy i va toan bo khbi lwong bi hap thu trén mau chat ran. 0, c6 gid tri tir

0 dén 1.

88



Téc do tong hop r; ciia qua trinh hap thy ddi véi mot chat hop phan i c6 the
dugc biéu hién thanh t6 hop hai budc:

Budc 1: Pudng toi (hap thu) véi mot tde do ti 1& véi dp suat riéng phan cua
chat hop phén i va ti 1& chd tréng trén vat ran.

Budc 2: Duong lui (phan hép thu) véi mot tde do ti 1¢ véi ti 1€ che phu cua
chat hop phén i. Xét mot chat khi nguyén chat A ¢ trén mot vat ran xdp.

a. Hay cho biét mot phuong trinh toc d6 hap thu tong quat r.

b. Cho biét mdi quan hé giita 0 va p,, vi du nhu 0, = f(p,) tai trang thdi cin bang.

c. Cho biét lidu c6 thé 6, = 1 khong va néu nhu vay thi hdy xédc dinh gid trj
tuwong Gng cia 4p suat riéng phan ciia A ¢ pha khi.

Héa hoc vé ozon trong khi quyén 12 rat phtc tap. Van dé dic biét c6 y nghia
12 co ché phan hay ozon. Theo mét trong nhitng co ché d6 thi su chuyén giao ning
luong tir mot phan tir ozon dén mot hat thir ba, chang han nhu phan tir nito hay phan
tir oxy gilta mot vai trd quan trong. Duéi day 1a cdc bude ciia co ché d6, trong d6 M
dai dién cho hat thir ba.

Bude 1:

O + M =—0, + O + M
k.

Budce 2:
0O; + O —&5 20,
Trong budc 1 can bang duoc thiét 1ap rat nhanh.
d. Hay thiét 1ap mot dinh luat téc d6 d6i voi sy phan rd ozon theo co ché nay,
trong d6 khong c6 chura dai lugng C(O).

Giai:
a. r,=Kk.pa.(1-60,)

=Kk 0,

ra=r,— I, = k.pa.(1-6,) = k,. 6,
b. rn=0 =>r=r,

& kepa-(1-6,) =k, 6,
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Datﬁzk = 0, = _KPa
k

- I+kp,
Khi tit ca cdc dai luong déu bang 1, ta c6: 0,= Pa
I+p,
c.0,= Pa_ 1 d6i véi tht ca céc pa hitu han.

1+ Pa
d. Trong budc 1 nhanh chéng ¢6 mot can bang dugc thiét 1ap.
kl. C03 CM = kl. CO2 CocM

_ k.C,,

Co =
°7 k,Co,

C,, thyc t€ 12 hing s, cho nén c6 thé dit v, chi theo budc 2

Vi = kz. Co3 .Co.
Thay biéu thic Co ta duoc:
kk,Co,
V,=———
k_Co,

eBai tap tu giai
Bai 1: Trong dung dich nudc khi ¢c6 mat cua bazo (B) la xtc tac, cac phan tir

axeton (AH) lién két voi nhau theo co ché:

AH + B —% BH' + A" (1)
A~ + BH" —%2 -5 AH + B )
A~ + AH —% Sanphidm (3)

Duya vao nguyén 1y ndng do ding cta Bodenstein, phan tng (2) xay ra cham
hon nhiéu so v&i phan tmg (3), tim nong d6 cia A~(C,H,CO™) va phuong trinh tdc

d6 hinh thanh san pham phan tng.

. d|SP
bép so: [dt ]:kl.[AH].[B]

Bai 2: Khi tang nhiét do 1én 10°C trong clng diéu kién nhu nhau, téc d6 cua
phan tng xtc tdc di thé thir nhat ting 3,8 1an, con phan ung thr hai ting 1,4 1an. Hoi
mdi phan Gmg xidc tic néi trén xay ra trong ving dong hoc hay vung khuéch tan,

gidi thich.
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Bai 3: Ion Br trong méi truong axit xdc tdc cho phan tng phan huy H,0,
thanh O, va H,O. Phan rng héa hoc xay ra theo cdc giai doan sau:
H,0, + Br + H" —% HBrO + H,0 (D
HBrO + H,O —%_ . H,O + Br + H + 0, (2)

ahanh
Ton Br~ duoc giai phéng ra lai tiép tuc tuwong tic voi phan tir H,O, theo giai
doan (1)... Céc giai doan duoc 1ap di lap lai. Phan Gmg tong quat Ia:
2H,0, — 2H,0 + O,
Duya vao phuong phap ndng d6 on dinh dbi véi HBrO, tim phwong trinh tdc
d6 phan hay H,O, va cho biét bac phan tmg ddi véi H,O,. Tc dd phan tng c6 phu

thudc vao ndng do ciia chit xidc tic ion H" va Br~ khong?
e d[HzOz] . _
Bip s0: = — = 2k,.[H,0,][H" | [Br |

Bai 4: Mot 6ng nghiém dung nudc dé md duge dit trong phong khd, & 293

K. Muc nudc duoc gir khong ddi va trong dng khong cé d6i Iuu. Tiét dién cua dng

nghiém 12 0,05 m?. Ap sut hoi bdo hda cua nuée P°(H,0) = 0,023 atm. Tinh hé s

khuéch tan ctia hoi nudc vao khong khi, néu khoang cach tir mit thoang dén miéng
6ng 12 1,85 cm va sau 87,5 gid lwong nude bay hoi 1a 1,94.107 mol.

bap $b: 0,24 cm’s™.

Bai 5: Nang luong hoat héa cia phan ung phan hiy H,O, khi ¢6 méat I” lam

xtc tdc bang 56,5 kJ/mol. Phan tng nay xay ra khi khong c6 xidc tdc c6 ning luong

hoat héa bang 75,4 kJ/mol. Hoi & 350 K téc d6 cua phan tng c6 xic tdc 16n hon

khi khdng c6 xic tdc bao nhiéu 1an?
Diép sb: 662 lan.

Bai 6: Cho mot phan rng héa hoc gém nhiéu giai doan co ban sau:

CO, + So = COup (1)
Hypy + 2S, = 2Hgy (2)
2Hppy + COppy = HCOgp + 25, 3)
H,COppy + 2S = CHypp + Ogp) 4)
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trong d6 S, 1a tdm xuc tdc (tam hép phu), (k): trang théi khi, (hp): trang thai
hap phu.

Biét rang cdc phan tng (1), (2), (3) xay ra rat nhanh (cin bang héa hoc duoc
thiét 1ap ttc thoi). Phan tng (4) 1a giai doan cham nhat, ¢6 tdc do nho nhét so véi
céc giai doan (1), (2), (3).

Chtng minh rang, téc d6 phan ng téng cong la:

K,K,.K
v=k : PPy,

4'[1+ [K, B, +K1.1>CO]2

Bai 7: Phan (mg phan hiy amoniac trén platin dugc thuc hién & 1000°C.

Thyc nghiém cho thay téc d6 phan tng tuan theo phuong trinh:
_ d[NH, | _ K Py,
dt P

H,

\%

k; 12 hang s6 toc do phan huy NH; ¢ giai doan dau. Hay giai thich quy luat
dong hoc cua phan tng.

Bai 8: Phan ung phan hiy dinitooxit trén platin & 750°C xay ra theo phuwong
trinh hoéa hoc:

N,O — N, + O

Oxi hinh thanh trong phan @ng hip phu manh va can trd su hoat dong xiic tic
ctia platin. Phuong trinh toc d phan tung c6 dang:

_dP_ kP

dt 1+KP

(P: dp suat ciia N,O, P’: 4p sudt cia O, k va K 1a cic hang sd)

Hiy chung to cédc so liéu thu duoc dudi day phu hop voi phuong trinh
tdc @6 o dang tich phan va tim gid tri cta k va hang s tich phan b d6i v6i phan
ung nghién cuu;

t(s) 0 315 750 1400 2250 3450 5150

P (torr) 95 8 75 65 55 45 35

4
Pap sb: k=20 b= -4,4841
1+ KP

2.7. Chuyén dé 7: Thuc nghi¢m suw pham.
2.7.1. Muc dich, nhiém vu thuc nghiém sw pham.

e Muc dich thuc nghiém sw pham
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Thyc nghiém su pham nham giai quyét mot s6 van dé sau:

- Pénh gid tinh hiéu qua cua viéc sip xép phan chia nhitng phan 1i thuyét co
so chinh lién quan dén Pong héa hoc trong chuong trinh phd thong theo ting
chuyén dé.

- Pénh gid tinh hiéu qua cua viéc sip xép - phéan chia cdc bai tap theo chuyén dé
1 thuyét trong g, phuong phép giai cdc dang bai tap va dwa ra nhitng diém can chi y
khi giai bai tap dong héa hoc dp dung trong chuong trinh héa hoc PT (phd thong) nang
cao.

- Pénh gid qud trinh phat trién hirmg thd va nang luc van dung kién thirc cua
hoc sinh, gitip hoc sinh rén luyén ki ning giai bai tap, hé thong bai tap va lya chon
t6t phuong phdp khi giai bai tap dong héa hoc, ing dung kién thirc dd hoc vao thyc
tién. Tir d6 dép phan ning cao chét lugng day hoc va bdi dudng hoc sinh giéi Héa
hoc & trudng phd thong.

- Phan tich két qua thuc nghiém su pham, xi I cdc két qua thu thap dugc dé
xdc dinh tinh kha thi va mtic d6 pht hop cua dé tai nghién ctru trong qua trinh day
hoc héa hoc ¢ truong PT.

e Nhiém vu thuc nghiém sw pham

- X4c dinh ddi tuong va dia ban thyc nghiém su pham.

- Chon va bién soan tai liéu thyc nghi¢ém su pham.

- Trao d6i va hudéng din gido vién vé phuong phdp tién hanh bai day thuc
nghiém. Du gid trao ddi véi céc gido vién sau mdi tiét day dé rit kinh nghiém.

- Tién hanh gid hoc thuc nghiém, tir d6 quan sat mirc d6 tich cuc, chu dong
trong hoc tap cua HS (hoc sinh). Thuong xuyén trao doi voi HS va GV day thuc
nghiém tir d6 kip thoi dua ra nhing diéu chinh can thiét nham phat huy t6i da hiéu
qua viéc str dung gido 4n da dugc dé xuét trong qu4 trinh tién hanh thyc nghiém.

- Lay y kién ciia GV va HS dé rit ra két luan vé tinh hiéu qua ciia viéc xy
dung va phan loai mdt s6 bai tap dong hoc danh cho hoc sinh gidi & truong phé thong.

- Panh gid hiéu qua gido 4n day thyc nghiém su pham qua 3 bai kiém tra,

quan st gid hoc. Cham bai va thong ké két qua kiém tra. Xir 1f cdc két qua thyc
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nghi¢ém su pham trén tir d6 rit ra két luan vé tinh hiéu qua va su phu hop cua céc
bai tap da duoc dé xuat trong luan van.

- Ruit ra két luan vé phuong phap st dung hiéu qua hé thong bai tap dd duoc
dua ra.
2.7.2. Phwong phdp thuc nghiém sw pham.

e Chuin bj thwe nghiém su pham:

- Chon dia ban va d6i tuong thuc nghiém su pham.

- Béi tuong thuc nghiém su pham: HS khéi 10 va khéi 11

- Pia ban thyc nghiém su pham: Tién hanh thuc nghiém su pham tai 2
truong THPT chuyén va THPT Chu Van An ¢ Son La.

- Modi trudng 1am thuc nghiém véi 4 16p: 2 16p 10 va 2 16p 11, nhitng cip 16p
nay c6 sy s6 va trinh do HS tuong dwong nhau.

+ Lop ddi ching (BC) day theo gido n gido vién van sir dung.

+ Lop thuc nghiém (TN) day theo dé xuét.

+ Danh sach gido vién va cac 16p tham gia TNSP (thuc nghiém su pham)

Bang 2.1 Péi twong thuc nghiém va GV day thwe nghiém

Trudng TNSP Lép TN Lép BC GV day

THPT Chuyén Son La 10H(44 HS) [10T1(41 HS) |Nguyén Trudng Son
THPT Chu Vin An Son La 11A1(43 HS) |[11A2(42HS) |Nguyén Van Thanh
Tong 2(87 HS) 2(83HS) 2

e Noi dung thue nghiém sw pham.

- Trao ddi thong nhat véi gido vién day TNSP vé cdc bai day TNSP & 16p
day TN va 16p BC, thoi gian day hoc TNSP, ndi dung bai kiém tra

- Thyc hién day TNSP va kiém tra hoc sinh & 1p thuc nghiém va 16p PC
theo ké hoach dit ra.

- Cham bai theo thang diém 10.

- Phan loai hoc sinh theo 4 nhém:

* Nhom gioi ¢6 diém 9, 10

94




* Nhém khd c6 diém 7,8

* Nhém trung binh c6 diém 5,6

* Nhém yéu kém c6 diém duéi 5

e Tién hanh thuc nghiém sw pham.

Sau khi Iyra chon bai day va thiét ké gido 4n bai day, ching t6i tién hanh thyc
nghiém theo céc budc sau:

- Tién hanh céc gio day theo ké hoach:

+ Tai 16p thuc nghiém day theo gido 4n d& xuat trong ludn vin, 16p dbi
chirng day theo gido dn cua gido vién thuong sir dung.

- Tién hanh kiém tra, ddnh gia:

+ V&i mdi 16p tién hanh 2 bai kiém tra 15 phit va 1 bai kiém tra 45 phiit. Dé
kiém tra & mdi 16p 12 nhu nhau va ciing gido vién cham.

+ Noi dung cdc dé kiém tra duoc trinh bay & phan phu luc cta luan van.

- Xir 1f két qua thyc nghiém bang phuong phép thdng ké todn hoc.

Bang 2.2: Bai day thuwe nghiém

Lop Bai Bai day thuc nghiém

Bai 1 | Nhitng khdi niém co ban

10 Bai2 | Pong hoc cic phan tng dong thé don gian mot chiéu

Bai3 | Bong hoc cac phan trng phurc tap

Bai4 | Luyén tap dong hoc cic phan tmg dong thé phirc tap

11 Bai5 | Pong hoc cic phan tng dj thé

Bai 6 Xuc tac

2.7.3. Két qua va xir ly két qud thue nghiém sw pham.

e Phuong phap xir Ii két qua thwe nghiém.

Dé danh gi két qua thyc nghiém su pham, hai 16p thuc nghiém va d6i chimg
duoc 1am bai kiém tra sau bai thuc nghiém.

Xt If két qua thyc nghiém su pham theo phuong phép thong ké toan hoc theo
thr ty:
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1. Lap bang phan phdi tan sb, tan suat cho cic 16p d6i chimg va 16p thuc
nghiém voi: X; la diém sd, n; 12 s6 hoc sinh dat diém X;

2. Biéu dién két qua bang dd thi.

3. Tinh cic tham s6 thong ké dic trung.

Sau ddy 1a cdc cong thire tinh céc tham sb dic trung:

- Piém trung binh cfng: dic trung cho sy tap trung cua sb liéu

X =

k

n,x, +n,x, +..+nx, 1

= — 20X
n, +n, +..+n, nig

Trong d6: x;: diém cua bai kiém tra (0 < x;<10)
n; : tAn sb cua cdc gia tri x; (sb bai hodc s6 HS dat duoc diém x; & mdi lan
kiém tra)
n: mau (téng s6 bai 1am cua HS duoc kiém tra)
- Phuong sai S va d9 1éch chuén S: 12 céc tham s do murc do phén tin cua
céc s liéu quanh gid tri trung binh cong
52:M (voin < 30)

n—1

(X.—X)?
g2 o 2K = X) (v&i n > 30)
n

S=A/8"
Gid tri cia do léch chuan S cang nho cho thay tap hop diém so cang it phan
tan (gan gid tri trung binh) va ngugc lai.
- Hé s6 bién thién V
Diing dé so sanh do phan tan trong truong hop 2 bang phan phdi c6 gid tri
trung binh cong khac nhau. Nhém nao c6 hé s6 bién thién V nho hon sé& c6 chat
lugng dong déu hon.

V= 2 100%

X
Hé s6 bién thién cang nho thi muc phan tdn cang it.
Chi §: - Néu 2 16p TN va PC ¢6 gi4 tri trung binh cong bang nhau thi ta
tinh do 1éch chuan S, nhém nao c6 d6 1éch chuan S bé hon thi nhém d6 cé chat

luong tot hon.
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- Néu 2 16p TN va BC c6 gid tri trung binh cong khic nhau thi ta so sianh

muc d§ phan tdn cia céc soO li€u bang h¢ so bién thién V. Nhém nao c6 hé so bién

thién V nho hon s& c¢6 chét lugng dong déu hon.

+ Néu V trong khoang 0 — 10 %: d6 dao dong nho.

+ Néu V trong khoang 10 — 30 %: d6 dao dong trung binh.
+ Néu V trong khoang 30 — 100 %: do dao dong 16n.

Véi d6 dao dong nho hodc trung binh thi két qua thu dwoc ddng tin cay,

nguoc lai v6i d6 dao dong 16m thi két qua thu duoc khong ddng tin ciy.

M0 ta dit liéu: Hai cdch chinh dé mo ta dit lidu 12 do tap trung va d¢ phan

tan.
M5 ta Tham s6 théng ké
bg tép trung 1. Mode: La gié tri c6 tan suat xuat hién nhiéu nhat trong
mot day sd.
2. Trung vi (Median): 12 diém ndm & vi trf giita trong day

diém sd xép theo thir tu.
3. Gid tri trung binh (Mean): La diém trung binh cong cua

cac diém s0.

D0 phan tan

Do léch chuan (Standard Deviation-SD): cho biét quy mé phan

bo diém so0.

- So sanh dir liéu : Cdc phép dé so sanh dit liéu gdm

+ Phép kiém ching t- test doc 1ap ( st dung véi dir liéu lién tuc).

+ Phép kiém chung khi binh phwong ( sir dung véi dit lidu rdi rac).

+ Mtic d¢ anh huong (ES).

> Phép kiém chung t-test doc 1ap: duoc sir dung dé céc dinh kha ning chénh

I¢ch gitra gid tri trung binh cta 2 nhém riéng ré xuat hién mdt cach ngau nhién.

Trong phép kiém chutng t-test, ching ta thuong tinh gid tri p, trong d6 p 1a

X4c suat xay ra ngau nhién.

Gia tri p dugc giai thich nhu sau:
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Néu két qua Chénh léch giira gia tri rung binh cia 2 nhém

p< 0,05 C6 y nghia (chénh 1éch khdng c6 kha ning xay ra ngau nhién)

P >0,05 Khong c6 ¥ nghia ( chénh 1éch c6 kha ning xay ra ngau nhién)

Vé mat ky thuat, gia tri p ( kha ning xay ra ngau nhién) néi dén ti 1& phan

tram. Khi cho két qua p < 5% thi chénh 1éch 1a ¢6 ¥ nghia.

> Mtic d6 anh hudng (ES) cho biét do anh hudng cua tic dong nghién ciru.

Db3§ chénh 1éch gid tri trung binh chuan (SMD) chinh 1a cong cy do mirc do anh

huong. Trong nghién ctru khoa hoc su pham tng dung, dé biét chénh léch diém

trung binh do tdc dong mang lai c¢6 tinh thyc tién hodc ¢6 ¥y nghia hay khdng. Cong

thtrc tinh mtrc d§ anh hudng st dung do chénh léch gid tri trung binh chuan cua

Cohen (1998) duogc tinh theo cong thirc sau:

Gia tri trung binh nhém TN - gid tri trung binh nhém BC

ES =

Tiéu chi cua Cohen:

Do léch chuan nhém DC

Gia tri mirc d§ danh hwéng Anh hwéng
> 1,00 Rat 16n
0,80 — 1,00 Lon
0,50 -0,79 Trung binh
0,20 - 0,49 Nho
<0,20 Rat nho

e Két qua thuc nghi¢m

Chiing tdi tién hanh 3 bai kiém tra dé ddnh gid chat luong,kha ning tiép

thu kién thic, nang lyc van dung kién thtc cua HS ¢ céc 16p TN va BC.Céc bai

kiém tra dugc cham theo thang diém 10.Két qua cdc bai kiém tra duoc théng ké

0 bang sau:

Bang 2.3: Két qua cac bai kiém tra ciia cic 16p TN va PC

Trwong | Lép |P6i | Bai

S6 HS dat diém X;
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twong (KT [0 |1 |2 |3 (4 |5 |6 (7 (8 |9 (10
1 |0]0]O0O|2|6]6|7|8|7|7]|1
10H
TN 2 10/0]0|0|1]6 8[|10]9]|8]2
(44HS)
THPT 3 /]0(0(0]0]|1|5]8]9 11|73
Chuyén 1 |01 ]2[|4|5]8|6|6|5]|4|0
10T1
bC 2 |00 13|77 |8|7|4]4/|0
(41HS)
3 /]0(0(1(3|8|8]7]|]6]5[4]0
I 10[0]|O(2|5]7|5]|]6]|9 8|1
11A1
TN 2 10/0[]0|0|4]|5|6|7|10/8]3
THPT | (43 HS)
3 /]0(0[{0]0[|3|6]5[8]9]|9]3
Chu
1 o1 {2278 |7|7|5|3|60
Vian An 11A2
bC 2 |0]0]0|3|8]7|6|8|6|4/|0
(42HS)
3 /0(0(01(2|9(7]7]|7]614]0
Bang 2.4: Két qua tong hop ciia 3 bai kiém tra
Bai | | S6 Piém X;
Lép
KT HS | 0 1 | 2 3 4 5 6 7 8 9 |10
| TN | 87 | 0 | O | O 4 111 [ 13 |12 | 14 | 16 | 15 | 2
bC |83 | 0 | 2 | 4 6 |12 |16 | 13 | 13 | 10 | 7 0
X TN | 87 | 0 | O | O 0 5 |11 | 14|17 |19 |16 | 5
bCc |8 | 0 | O 1 6 |15 |14 | 14 |15 10| 6 2
; ™ [ 8 | 0O | 0 | O 0 4 |11 | 13 | 17 | 20 | 16 | 6
bC |83 | 0 | O 1 4 |17 |15 | 14 | 13 | 11 | 8 0
, TN [261 ] O | O | O 4 116 | 24 | 26 | 31 | 35|31 | 7
Tong
bC 249 0 | 2 | 6 | 17 | 44 | 45 | 41 | 41 | 31 | 21 | 2
- Xir li két qua thue nghiém

Bai kiém tra s6 1
Bang 2.5. % s6 HS dat diém X ciia bai kiém tra 1 trwong THPT Chuyén
| Piém X; | S6 HS dat diém Xi | % HS dat diém Xi | % Dat diém Xi tré xudng |
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TN bC TN bC TN bC
0 0 0 0.00 0.00 0.00 0.00
1 0 1 0.00 2.44 0.00 2.44
2 0 2 0.00 4.88 0.00 7.32
3 2 4 4.55 9.76 4.55 17.08
4 6 5 13.64 12.20 18.19 29.28
5 6 8 13.64 19.51 31.83 48.79
6 7 6 15.91 14.63 47.74 63.42
7 8 6 18.18 14.63 65.92 78.05
8 7 5 1591 12.20 81.83 90.25
9 7 4 15.91 9.75 97.74 100.00
10 1 0 2.26 0.00 100.00
Téng 44 41 100.00 100.00
Trwong THPT Chuyén
120

£ 100

»E 80

= ——1TN

£ 601 —=—DC

-

% 40

k)

(2]

§ 20 -

0- & : iém Xi
1 2 4 5 7 9 10

Hinh 2.2. Db thi dwong tich liy bai KT 1 truong THPT Chuyén
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Bing 2.6. % s6 HS dat diém X ciia bai kiém tra 1 trwong THPT Chu Vin An

Bitm X. S6 HS dat diém Xi | % HS dat diém Xi | % Pat diém Xi tré xudng
i TN PC TN PC TN PC
0 0 0 0.00 0.00 0.00 0.00
1 0 1 0.00 2.38 0.00 2.38
2 0 2 0.00 4.76 0.00 7.14
3 2 2 4.65 4.76 4.65 11.90
4 5 7 11.63 16.67 16.28 28.57
5 7 8 16.28 19.05 32.56 47.62
6 5 7 11.63 16.67 44.19 64.29
7 6 7 13.95 16.67 58.14 80.95
8 9 5 20.93 11.90 79.07 92.86
9 8 3 18.60 7.14 97.67 100.00
10 1 0 2.33 0.00 100.00
Tong 43 42 100.00 | 100.00
Trwong THPT Chu Vin An

120
2 100
*; 80
> ——TN
£ 60 —=-DPC
S 40
wn
- i

8 9 piém Xi

10

Hinh 2.3. P6 thi dwong tich liiy bai KT 1 trwong THPT Chu Vin An
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Bai kiém tra so 2

Bang 2.7. % s6 HS dat diém X cia bai kiém tra 2 truong THPT Chuyén

Piém X; | S0 HS dat diém Xi | % HS dat diém Xi | % Pat diém Xi tré xuong
TN PC TN PC TN PC
0 0 0 0.00 0.00 0.00 0.00
1 0 0 0.00 0.00 0.00 0.00
2 0 1 0.00 2.44 0.00 2.44
3 0 3 0.00 7.32 0.00 9.76
4 1 7 2.27 17.07 2.27 26.83
5 6 7 13.64 17.07 15.91 43.90
6 8 8 18.18 19.51 34.09 63.41
7 10 7 22.73 17.07 56.82 80.49
8 9 4 20.45 9.76 77.27 90.24
9 8 4 18.18 9.76 95.45 100
10 2 0 4.55 0.00 100.00
Tong 44 41 100.00 | 100.00

Truwong THPT Chuyén

120

100

[o]
o

—a—DC

% HS dat diém Xi tré xudng
N o
o S

:

Hinh 2.4. Db thi dwong tich liy bai KT 2 truong THPT Chuyén
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Bing 2.8. % s6 HS dat diém X ciia bai kiém tra 2 trwong THPT Chu Vin An

B S6 HS dat diém Xi | % HS dat diém Xi | % Dat diém Xi tré xuong
piem % N pC TN pC TN pC

0 0 0 0.00 0.00 0.00 0.00
1 0 0 0.00 0.00 0.00 0.00
2 0 0 0.00 0.00 0.00 0.00
3 0 3 0.00 7.14 0.00 7.14
4 4 8 9.30 19.05 9.30 26.19
5 5 7 11.63 16.67 20.93 42.86
6 6 6 13.95 14.29 34.88 57.14
7 7 8 16.28 19.05 51.16 76.19
8 10 6 23.26 14.29 74.42 90.48
9 8 4 18.60 9.52 93.02 100
10 3 0 6.98 0.00 100.00

Tong 43 42 100.00 |  100.00

Trwong THPT Chu Van An

120
100 /.7:7H
80
s / / —e—TN
/ / -—=a—DPC
40
O —% T ././ T

1 2 3 4 5 6 7 8 9 10 Diém Xi

%HS dat diém Xi tré xuéng

Hinh 2.5. P6 thi dwong tich liiy bai KT 2 trwong THPT Chu Viin An
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Bai kiém tra so 3

Bang 2.9. % s6 HS dat diém X ciia bai kiém tra 3 trwong THPT Chuyén

Pifm X. S0 HS dat diém Xi | % HS dat diém Xi | % Pat diém Xi tré' xudng
! TN bPC TN bC TN bC
0 0 0 0.00 0.00 0.00 0.00
1 0 0 0.00 0.00 0.00 0.00
2 0 1 0.00 2.44 0.00 2.44
3 0 2 0.00 4.88 0.00 7,32
4 1 8 2.27 19.51 2.27 26.83
5 5 8 11.36 19.51 13.63 46.34
6 8 7 18.18 17.07 31.81 63.41
7 9 6 20.45 14.63 52.26 78.04
8 11 5 25.00 12.20 77.26 90.24
9 7 4 15.90 9.76 93.16 100
10 3 0 6.84 0.00 100.00
Tong 44 41 100.00 100.00
Trwong THPT Chuyén
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Hinh 2.6. Pd thj dudng tich lily bai KT 3 trwong THPT Chuyén
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Bang 2.10. % so HS dat diém X; ciia bai kiém tra 3 trwong THPT Chu Vin An

bidm X S6 HS dat diém Xi | % HS dat diém Xi | % Dat diém Xi tré xuong
1€m A;
TN bC TN bC TN bC

0 0 0 0.00 0.00 0.00 0.00
1 0 0 0.00 0.00 0.00 0.00
2 0 0 0.00 0.00 0.00 0.00
3 0 2 0.00 4.76 0.00 4.76
4 3 9 6.98 21.43 6.98 26.18
5 6 7 13.95 16.67 20.93 42.85
6 5 7 11.63 16.67 32.56 59.52
7 8 7 18.60 16.67 51.16 76.19
8 9 6 20.93 14.29 72.09 90.48
9 9 4 20.93 9.52 93.02 100
10 3 0 6.98 0.00 100.00

Tong 43 42 100.00 |  100.00

Trwong THPT Chu Van An
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Hinh 2.7. D6 thi dwong tich liiy bai KT 3 trwong THPT Chu Vin An
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Bang 2.11. % So6 HS dat diém X; ciia 3 bai kiém tra

ik X S6 HS dat diém Xi | % HS dat diém Xi | % Dat diém Xi tré xudng
iem Xj
TN bC TN bC TN bC

0 0 0 0.00 0.00 0.00 0.00
1 0 2 0.00 0.80 0.00 0.8
2 0 6 0.00 2.41 0.00 3.21
3 4 17 1.53 6.82 1.53 10.03
4 20 44 7.66 17.67 9.19 27.7
5 35 45 13.41 18.07 22.60 45.77
6 39 41 14.94 16.47 37.54 62.24
7 48 41 18.40 16.47 55.94 78.69
8 55 31 21.10 12.46 77.04 91.17
9 47 21 18,00 8.83 95.04 100
10 13 2 4.96 0.00 100.00
Téng 261 249 100.00 | 100.00
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T 100 e
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Hinh 2.8. P6 thi dwong tich liiy tong hop
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Bang 2.12. Bang tong hop cac tham sé diic trung

. Cac tham s6 dic trung
Bai KT | Lruong =
THPT X S V (%)
TN PC TN bC TN bC
; Chuyén 6.52 5.63 1.87 2.11 28.73 37.39
Chu Van An | 6.67 5.83 1.92 1.97 28.82 34.97
s Chuyén 7.18 5.85 1.51 1.89 21.08 32.31
Chu Vian An | 7.16 6.01 1.76 1.85 24.55 30.78
3 Chuyén 7,29 6.02 1.63 1.96 22,3 32.55
Chu Van An | 7.34 6,00 1.79 1.89 24.38 31.5

2.7.4. Nhin xét ddnh gid két qud thuc nghiém sw pham

Sau khi thuc nghiém su pham va thong qua viéc su Ii s6 liéu thuc nghiém su
pham thu dugc t6i thay:

- Piém trung binh ctia HS cdc nhém TN ludn cao hon cdc nhém dbi ching

(; TN > X pC)

- Ty 18 % HS dat diém khd, gioi ¢ cédc 16p thuc nghiém ludn cao hon 16p BC.

- B thi cic duong tich ity cia 16p TN ludn nam bén phai va & phia dudi cic
duong tich liy cia 16p PC di cho chiing ta thiy chat lugng hoc tip cia céc 16p TN
t6t hon cac 16p BC.

- D6 1éch chuén cta 16p TN thap hon 16p DC chimg to s lidu caa 16p TN it
phan téan hon 16p DC.

- Heé s6 bién thién V cta 16p TN nhé hon 16p DC ( dd phan tdn quanh gid tri
trung binh cong cta 16p TN it phan tdn hon 16p PC). Céc gid tri V cua 16p TN déu
nam trong khoang 10% dén 30% c6 muc dao dong trung binh nén két qua thu duoc
la dang tin cay.

- Chiing t6i di str dung phép kiém chimg t-test doc 1ap va tinh mtc do anh
huong (ES) dé kiém tra su khdc nhau vé két qua hoc tap gitra 2 16p TN va BC 1a ¢
y nghia hay khong.Két qua thu duoc nhu sau:
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Hai 16p TN & 2 truong THPT Chuyén va THPT Chu Vin An déu c6 gid tri
p<0,05 nén su khac biét vé& diém s6 cta 2 16p TN va BC 1a ¢ ¥ nghia.

Gid tri ES cta ca 2 truong déu ndm trong khoang 0,50-0,79 nén su tic dong
cua thyc nghiém l1a & muc do trung binh (tdc dong mang lai anh huong & muc do
trung binh).

Tir céc két qua trén cho thay ndi dung day hoc va phuong phép st dung
bai tap Pong héa hoc trong luan vin duoc dp dung trong thuc té cho két qua
hoc tap cao hon. Chung to hé thdng bai tap Dong héa hoc duge trinh bay trong
luan vin da gép phan ning cao chét luong day hoc va bdi dudng hoc sinh gidi

& trudong phd thong.
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CHUONG 3: KET LUAN VA KIEN NGHI
3.1. Két luan

Déi chiéu voi muyc dich va nhiém vu nghién ctru, dé tai da hoan thanh nhiing
két qua chinh nhu sau:

1. Tong quan — sap xép nhitng phan co s¢ I thuyét chinh lién quan dén Dong
héa hoc trong chuong trinh phd thong theo timg chuyén dé.

2. Pua ra cic phuong phdp giai bai tdp dong héa hoc theo chuyén dé 1i
thuyét & trén, trén co s¢ d6 da dua ra nhimg diém can chud y khi giai bai tap dong
héa hoc trong chuong trinh héa hoc phd thong nang cao.

3. Pa phan loai cdc bai tdp theo chuyén dé Ii thuyét ¢ trén. Pdng thoi phan
loai cdc bai tap c6 10i giai va khong c6 101 giai theo ting chuyén dé ciia dong héa
hoc trong chuong trinh héa hoc phd thong nang cao danh cho boi dudng hoc sinh
gidi. Suu tam cdc dé thi hoc sinh giéi & cip qudc gia, quc té.

4. Pa thyc hién TNSP ¢ hai truong pho thong tai thanh phd Son La. Phan
tich két qua TNSP, nhan thdy ndi dung, cic phwong phép giai bai tap, dua ra
nhitng diém chd y khi giai bai tap da dé xuét trong luan vin c6 tdc dung tich cuc
héa hoat dong hoc tap, tir d6 nang cao két qua hoc tdp cho hoc sinh trong qud
trinh bdi dudng hoc sinh gioi.

3.2. Kién nghi

Qua trinh nghién ctru dé tai va tién hanh thyc nghiém dé tai, t6i c6 mot sb
kién nghi sau:

- Pay chi 1a két qua nghién ctru budc dau, dé nghi cic huéng nghién ciu tiép theo
dé mo rong hon nita ddi tuong nghién ctru cua dé tai, cc hudng nghién ciru tuong ty ddi
v6i nhitng ndi dung khac trong chuong trinh héa hoc phd thong ciing nhu chuyén nghiép.

- Pé tai ciing 12 ngudn tai liéu tham khao di véi gido vién bdi dudng hoc sinh
gioi, sinh vién cdc truong Pai hoc, Cao dang va dbi trong dy thi sau dai hoc. Dic biét dé
tai con 12 ngudn tai liéu b ich cho sinh vién khoa Sinh - Héa truong Cao diang Son La.

- Vi trinh d¢ nang luc cta ban thin va diéu kién thoi gian con han ché khong
tranh khoi thiéu sét trong qud trinh hoan thanh dé tai, t6i xin duoc dén nhan nhiing
y kién déng gép xdy dung quy bau cua céc thdy c¢d cling nhu cdc ban dong nghiép

dang quan tdm dén van dé nay.
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PHU LUC



Phu luc 1: Dé kiém tra bai sd 1

Dé kiém tra bai s6 1 (15 ph)

Cau 1: (4 dicm)
Cho phan trng hoéa hoc:
2N,05 — 2N,04 + O,
Xic dinh toc do caa phan tng theo N,Os, N,Oy, O,.
Cau 2: (6 diém)
Sy thiy phan etyl axetat bang xut 13 phan tng bac 2. Sy bién thién lugng etyl
axetat va xut dugc cho dudi day:

t (gidy) 0 393 669 1010 1265
Luong kiém (mol) 0,5638 0,4866 0,4467 0,4113

0,3879
Luong este (mol) 0,3114 0,2342 0,1943 0,1589

0,1354

Hay chung t6 su thuy phan etyl axetat 1a phan tng bac 2. Tinh gid tri trung
binh ctia hiang s6 téc d6 phan tmg.

Phu luc 2: Dé kiém tra bai sb 2

Pé kiém tra bai s6 2 (15 ph)

be:

Cho phan tng: CH;CHO — CH, + CO, xay ra theo co ché:
CH;CHO —“— CH; + CHO’ (1)
CHO* —%- CO + H° (2)
CH;CHO + H* —%— CH,CO° + H, 3)
CH,CO° —~- CH; + CO 4)
CH; + CH;CHO —%- CH,CO" + CH, ®))
2CH, —*— C,Hq (6)

1. Hay chi ra céc giai doan trong phan Uing, cho biét tén cla giai doan (2) va (3).
2. Hay chi ra san pham phu cta phan tng
3. Tim phuong trinh dong hoc cta phan tng bang céch 4p dung nguyén Ii

nong do ding.




Phu luc 3: Dé kiém tra bai sb 3

Pé kiém tra bai s6 3 (45 ph)

Cau 1: (3 diém)
Dbi véi phan mg héa hoc : N, + 3H, = 2NH; téc do cua
phan tng thuan thay d6i nhu thé nao khi ting dp suat clia hé phan (mg 1én 3 1an.
Cau 2: (3 diém)
Hé s6 khuéch tan cta Cu trong Al ¢ 500°C va 600°C twong tng 1a 4,8.10 va
5,3.10"° m?s. Tinh thoi gian & 500°C dé tao ra ciing két qua khuéch tan (vé ndng
d6 cta Cu tai mot diém A) nhu khi nung & 600°C trong 10h.
Cau 3: (4 diém)
Mot phan tng xiic tic dong thé xay ra theo co ché sau:

R, + C 5 RC

RC —~— R, + C

RC + R, &5 P + C

Ap dung nguyén 1y nong d6 dimg ddi véi R,C, tim phuong trinh tdc do

hinh thanh san pham P, biét C déng vai trod 12 chat xic tic.
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