CHUYEN PE 10.1: CO SO HOA HQC

Bai 3. Nang lwong hoat héa caa phan ing héa hoc

I. MUC TIEU

1. Yéu ciu can dat theo chwong trinh 2018

+ Trinh bay duoc khai niém ning lwong hoat hod (theo khia canh anh huong dén téc o phan tng).

+ Néu dwoc anh huong cua niang lwong hoat hoa va nhiét d¢ t6i tbe do phan tng thong qua phuong trinh
Arrhenius k = A.eCE/RT),

+ Giai thich dugc vai tro cia cht xuc tac.

2. Bic ta theo mire do nhan thac

a) Nhan biét

+ Néu dugc khai niém nang lugng hoat hoa.

+ Néu dugc anh huong cia nang luong hoat hoa va nhét do dén téc do phan ung thong qua phuong trinh
Arrhenius.

b) Théong hiéu

+ Giai thich dwoc vai tro clia chét xuc téc.

c) Van dung

+ Van dung phuong trinh Arrhenius tinh duoc ning lugng hoat hoa, so sanh tdc d6 phan ang ¢ nhitng muc

nhiét do xac dinh.

I1. NOI DUNG TRONG TAM BAI HQC

1. Céc kién thirc can nhé

+ Niing lwong hoat héa 1a nang luong téi thiéu ma chat phan ng can phai co dé phan tmg c6 thé xay ra.

+ Phuong trinh Arrhenius: biéu dién sy anh huéng caa ning luong hoat héa va nhiét do dén hang sé toc do

phan ung.

E

k=Ax eiRﬁ%

Trong do:

k 12 hang sé toc d6 phan tng

A 13 hing so6 thuc nghiém Arrhenius

e 1a co sb cua logarit tu nhién, e = 2,7183

Ea la nang lugng hoat hoa (J/mol)

R 14 hang sb khi 1i twéng, R = 8,314 (J/mol-K)

T 1a nhiét d6 theo thang Kelvin (K)

+ Khi ning luong hoat hoa Ea 16n, hiang sb téc do k nho, te do phan tng cham.
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+ Phuong trinh Arrhenius viét lai cho 2 nhiét d6 T1 va T2 xé4c dinh, &ng vai 2 hang s6 toc do ki va ke:
nke _ gx(i_ij
k, R \T, T,
+ Phan tmg c6 ning luong hoat hoa nhé hoic nhiét do cuia phan tng cao, tc do phan tng cang lén.
+ ChAt xiic tac c¢6 vai tro lam giam ning luong hoat hoa dé tiang téc d6 cua phan ng. Chat xuc tac c6 tinh
chon loc.

2. Cac Ki ning can nim
+ Tinh duoc niang lwong hoat hoa, hang s tbc do phan tng; su thay doi toc d6 phan ang.

III. CAU HOI —- BAI TAP LUYEN TAP

TU LUAN (22 céu)
Céu 1. Cho gian d6 niang luong cua cac phan ung:

»
»
»

A

»

A

Nang lvgng
Nang lvgng
Nang lvong

7 >
Tién trinh phan trng

7 >
Tién trinh phan trng

7 >
Tién trinh phan rng

(@) (b) (©)

a) Hay biéu dién ning luong hoat hoa trén gian d6 niang lugng caa phan wng trong timg truong hop.

b) Gian d6 ning luong nao biéu dién anh hudng cia xiic tac dén ning lugng hoat hoa cta phan ung?

Trd loi:
a)
A A A

3 A E A 3 A
2 ! 2 | 2 I Ea1
@ | @ | E 5@ |
z I E z |—a z % E

ICa ) 4 a2

v

» - | : >
Tién trinh phan trng Tién trinh phan &ng

Tién trinh phan wng

b) Gian db (c).

Céu 2. Cho hang sb toc d6 cia mot phan tng 1a 11 ML.s™ tai nhiét do 345K va hing sé thuc nghiém Arrhenius
12 20 MLs. Tinh niing lwong hoat héa ctia phan tng trén.
Tra loi:

E Ea

k=Axe RT =11=20xe *¥ — E 17148 (J/ mol)




Céu 3. Tim hang s6 toc d6 phan tng k & 273K caa phan tng phan hay
N20s (g) — N204 (g) + 2 O2 (9)
Biét rang & 300K, ning lwong hoat hoa 14 111 kJ/mol va hing sé toc do phan ung 1a 102%™,
Tra loi:
Pat k> = 107%™ ung voi T’ = 300K, T = 273K.

' ] 3 -10
|n5:5x 11 :>|nk—:111x10 W L1 :4,401:10 =82=k=122x10" (s)
k R \T T k 8314 (273 300 k

Céau 4. Phan tng téng hop SOs trong day chuyén san xuét sulfuric acid:
2S0; (g) + 02 (g) — 2S0s (9)
Téc d6 phan tmg thay d6i nhu thé nao khi ting nhiét do tir 350°C 1én 450°C. Biét ning luong hoat hoa cua
phan ung 1a 314 kJ/mol.
Trd loi:
T1 =350 + 273 = 623 (K)
T2 =450 + 273 = 723 (K)

3
nke _Ba ([1_ 1) ke _314x10 x( 1 1 j=8,385:>ﬁ=4380
k, R \T, T, k, 8314 \623 723 K,

Vay khi nhiét do tang tir 350°C 1én 450°C, téc d6 phan ung ting 4380 1an.

Cau 5. Mot phan tmg don gian xay ra & nhiét d6 100°C, trong diéu Kién c6 xuc tac va khong c¢6 xuc tac, ning
lwgng hoat héa cua phan tng lan lugt 13 Ex = 25 kJ/mol va Eaz = 50 kJ/mol. So sanh tdc do phan ng trong 2
diéu kien.

Tra loi:

Phuong trinh Arrhenius trong hai diéu kién 1a

,i 7Ea2
k,=Axe RT va k,=Axe RT

Kk E,—Ea (50-25)x10°
Chia vé theo vé ta dugc: k—l —e RT —g 834383 _3170,4.
2

Vay khi nang luong hoat hoa giam tir 50kJ vé 25kJ thi téc do phan émg tang 3170,4 1an.

Cau 6. Phan tng phan huy N2Os xay ra ¢ 45°C theo phuong trinh phan tng:

N20s (g) — N20a4 (g) + V2 O2 (9)
Téc @6 cua phan tng thay d6i thé nao khi ting nhiét d6 phan umg 1én 65°C? Biét nang luong hoat hoa cua
phan tmg 1a 103,5 kJ/mol.

Tra loi:



T1 =45+ 273 = 318 (K)
T2 = 65 + 273 = 338 (K)

3
mke _Ba ([1_ 1)k _103,5x10 x( 1 1 j=2,316:>ﬁ=10,1
k, R \T, T, k, 8314 318 338 K,

Vay khi nhiét do tang tir 45°C 1én 65°C, tdc do phan tng tang 10,1 1an.

Cau 7. Phan tng phan huy N2Os xay ra ¢ 45°C theo phuong trinh phan tng:
N20s (g) — N204 (g) + %2 02 (Q)
Téc d6 cua phan Gng thay d6i thé nao khi giam nhiét do phan tng xudng 25°C? Biét ning lwong hoat hoa cua
phan tmg 13 103,5 kJ/mol.
Trd loi:
Ty =45 + 273 = 318 (K)
T, = 25 + 273 = 298 (K)
j=—2,627 = %: 0,072 => %:13,89

1 2

T

8 314 318 298

In—2 =—=2x
1

k E 1 1 k, 103,5x10° ( 1 1
=In—=2= X
R K,

Vay khi nhiét do giam tir 45°C 1én 25°C, téc d6 phan tng giam 13,89 lan.

Cau 8. Mot phan tmg ¢ ning luong hoat hoa 14 24 kJ/mol, so sanh toc do phan @ng khi phan tng dién ra ¢ 2
nhiét do la tr 27°C tang 1én 127°C.

Trd loi:

T1=27+273 =300 (K)

T, =127 + 273 = 400 (K)

3
Inﬁzix 11 :Inﬁ:24X10 x( 1 1 j:2,406:>ﬁ=11,09
k, R \T, T, k, 8314 \300 400 k,

Vay khi nhiét do tang tir 27°C 1én 127°C, téc d6 phan tmg tang 11,09 lan.

Cau 9. M6t phan g c6 nang lugng hoat hoa 1a 70 kJ/mol, khi ting nhiét d6 1a tir 300K 1én 400K, tc do

phan g sé& thay doi nhu thé nao?

Tra loi:
3
nKe_Ba (1 1),k _70x10 x( 1 1 j:&:mg,
k, R (T, T, k, 8314 \300 400) "k,

Vay khi nhiét do tang tir 300K 1én 400K, toc dd phan tng ting 1115 lan.

Ciau 10. Cho phan tng: 2NOCI (g) — 2NO (g) + Cl2 (g), ning luong hoat héa ciia phan tng 1 100 kJ/mol. O
350K, hang sé toc do cua phan tng 13 8.10° I/(mol-s). Tinh hing s6 téc d6 phan tng ¢ 400K.
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Tra loi:

3
ke B [ 1 1) p_Ke _100x10 x( ! 1 ):k2=5,9xlO4L/(mol-s)
k, R 8x10° 8314 350 400

Cau 11. Tinh ning lugng hoat héa ciia mot phan g biét rang khi nhiét do tang tir 300K 1én 310K thi toc do

phan tng tang 3 1an.

Trd loi:
nXe B f1_ 11 h3-_E x( 1 1 j:Ea=84,966 k3 / mol
k, R \T, T, 8,314 | 300 310

Cau 12. Thyuc nghiém cho biét phan ang: N2Os (g) — N204 (g) + % O2 (g) & 45°C ¢ hang sb toc do phan
mg 12 8,17.10% s; Ea = 103,5 kJ/mol. Tinh hang s6 toc do phan g tai 65°C.

Trd 1oi:

T1=45+273 = 318 (K)

T, =65 + 273 = 338 (K)

Inﬁ=E—>{i—iJ:> n 8.17x10° _ 103,5x10° X( 11

a - j:kl:8,06x104L/(moI-s)
T T, K, 8,314 318 338

k, R
Ciu 13. Sy suy giam tang ozone va 16 thing tang ozone (O3) da gy ra mdi lo ngai Vé viéc gia ting nguy co
ung thu da, chay nang, mu mét va dyc thay tinh thé,... Tang ozone ngin chin hau hét cac budc song ¢ hai
cua tia cuc tim (UV) di qua bau khi quyén Trai Dat. Cac phan tir ozone c6 thé bi pha hity theo hai giai doan:

Cl+03;—>CIO+ 0O
va ClO + O3z — Cl + 202
Chét xtc tac trong cac qua trinh nay 13 chit nao?
Trd loi:
Quan sat PTHH biéu dién cac giai doan phan ung thiy Cl 14 chat khong mat di trong phan tmg nén né 1a chat

xUc tic clia qua trinh pha huy ting ozone.

Cau 14. Mot phan tng xay ra ¢ 500°C, nang luong hoat hoa cua phan tng khi khong c6 xuc tac va khi c6 xtc
tac lan luot 13 55,4 kJ/mol va 13,5 kJ/mol. Ching minh rang chat xic tac c6 anh huong dén téc do phan ing
(bang tinh toan).

Trd loi:

T =273+ 500 = 773K.

Phuong trinh Arrhenius trong hai diéu kién 1a

,i 7Ea2
k,=Axe RT (co xuc tac) va k, = Axe RT (khong c6 x1ic tac)
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Chia vé theo veé ta duoc: k_lze RT _g 83471 _(G78 58
2

Vay chit xtc tac 1am cho tbc dd phan tng ting 678,58 1an.

Cau 15. Mot phan ng xay ra ¢ nhiét do khong dbi 1a 25°C, ning lwong hoat hoa cua phan tng khi khong c6
xuc tac 13 100 kJ/mol va khi c6 xuc tac 50 kJ/mol. So sanh téc d6 cua phan tmg trong hai truong hop nay.
Tra loi:

T =273 +25=298K.

Phuong trinh Arrhenius trong hai diéu kién 1a
Eai Ea2

k,=Axe RT (co xic tac) va k, = Axe RT (khdng c6 xiic tac)

K E.,—Ep (100-50)x10°
Chia vé theo vé ta duoc: k—l =e RT =g 83142% _1581x108.
2

Vay chét xuc tac 1am cho tdc do phan tng ting 581 triéu lan.

Cau 16. Mot phan tng hoa hoc c6 Ea = 100 kJ/mol nhung dién ra & hai nhiét d6 khac 1a 25°C va 35°C. So
sanh toc do cua phan tng trong hai trudng hop nay.

Trd loi:

T1=25+273 =298 (K)

T,=35+273 =308 (K)

k, E, (1 1 k, 100x10° 1 1 Kk,
In2=22x|=—-—|=>In%= X - = -—==37
k, R (T, T, k, 8314 298 308 K,

Vay khi ting nhiét ¢¢ phan ang tir 25°C 1én 35°C thi tbc d6 phan ing nhanh hon 3,7 1an.

Céu 17. Mot phan ang xay ra ¢ nhiét ¢ khong do6i 1a 75°C, ning lugng hoat hoa ctia phan tng khi khong co
xuc tac 1a 150 kJ/mol va khi c¢6 xuc tac 100 kJ/mol. So sanh tdc d6 caa phan tng trong hai trudng hop nay.
Trd loi:

T =273 +75=348K.

Phuong trinh Arrhenius trong hai diéu kién 1a

,i 7Ea2
k,=Axe RT (co xuc tac) va k, = Axe RT (khong cé x1c tac)

Chia vé theo vé ta dugC: —L =g RT —g 8314348 _3 2,107,
2

Vay chat xuc tac 1am cho tdc do phan ung ting 32 triu lan.



Cau 18. Mot phan tng hoa hoc ¢6 Ea = 50 kJ/mol nhung dién ra & hai nhiét do khac 1a 25°C va 35°C. So sanh
téc do cuia phan tng trong hai truong hop nay.

Tra loi:

T1=25+273 =298 (K)

T2=35+273 =308 (K)

3
nke _Ba [1_ 1),k _50x10 x( ! 1 ):ﬁ=1,9256
k, R \T, T, k, 8314 (298 308) k,

Vay khi ting nhiét d6 phan tng tir 25°C 1én 35°C thi téc d phan tng nhanh hon 1,9256 1an.

Ciau 19. Cho phan ng: 2NO; (g) — 2NO (g) + Oz (g). So sanh tc d6 phan huy NO, & nhiét do 25°C (nhiét
do thudng) va 800°C (nhiét do 6ng xa khi thai dong co d6t trong). Biét Ea = 114 ki/mol.

Trd loi:

T1 =25+ 273 =298 (K)

T2 =800 + 273 = 1073 (K)

3
nke _Ea [1_ 1) k. _114x10 x( !t 1 ):ﬁ:2,7119x1014
k, R \T, T, k, 8314 (208 1073) K,

Viy khi ting nhiét d6 phan tng tir 25°C 1én 800°C thi toc do phan tmg nhanh hon 2,7119.10%* lan.

Cau 20. Cho phan ng: 2S02 (g) + 02 (g) — 2S0s (g). Biét Ea = 314 kJ/mol.

a) Hay so sanh toc d phan ung & 25°C va 450°C .

b) Néu sir dung xuc tac 1a hdn hgp V20s va TiO2 thi ning lugng hoat hoa ciia phan tng 1a 84 kJ/mol. Hay so
sanh toc d6 phan tng khi c6 va khong c6 chit xac tac & nhiét do 450°C.

Trd loi:

a) T1 =25 + 273 = 298 (K)

T2 =450 + 273 = 723 (K)

3
nKe _Ea (1 1] k. _314x10 x( 1 _1 j:ﬁ=2,263x1032
k, R T, T, k, 8314 \208 723) Kk,

Vay khi ting nhiét ¢6 phan ung tir 25°C 1én 450°C thi téc do phan tmg nhanh hon 2,263.10%2 lan.
b) T = 723K, Ea1 = 84 kJ/mol (c6 xtc tac), Ea2 = 314 kJ/mol (khong c6 xtc tac).

Phuong trinh Arrhenius trong hai diéu kién 1a

_Ea _Bap
k,=Axe RT (co xtic tac) va k, = Axe RT (khong co xuc tac)

K [ (314-84)x10°
Chia vé theo vé ta duoc: k—l —e RT —g 8314728 _ 4 144%x10%.
2

Vay chat xuc tac 1am cho toc do phan ung ting 4,144.10'° lan.
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Cau 21. Cho phan ung: C2Ha (g) + H2 (g) — C2He (g). Nang luwgng hoat hoa cua phan tng khi ¢é xtc tac Pd
1a 35 kJ/mol, Hay so sanh sy thay doi téc do phan tmg khi c6 xiic tac Pd & nhiét do 300K va 475K.

Tra loi:
3
|nﬁ:5>< i_i :)lnﬁ=35><1o x[ 1 — 1 j:)ﬁ:l?S,g
k, R (T, T, k, 8314 \300 475)  k,

Vay khi ting nhiét d6 phan tng tir 300K 1én 475K thi tbc do phan tng nhanh hon 175,9 1an.

Céu 22. Xét phan tng sau ¢ 327°C: Hz (K) + 12 (K) — 2HI (k). Ning lwong hoat hoa cua phan tng bang 167
kJ/mol. Khi c6 mit chat xuc tac tbe do cia phan tmg ting 1én 2,5.10° lan. Xéc dinh ning lwong hoat hoa cia
phan tng khi c6 mit chit xuc tac.

Trd loi:

T =273 + 327 = 600 (K)

Phuong trinh Arrhenius trong hai diéu kién 1a
Eai _Ea2

k,=Axe RT (co xiic tac) va k, = Axe RT (khong c6 xuc tic)

Ea2—Eat 167x10°—E,,
Chia vé theo Vé ta dugc: % —e RT =2,5x10° =¢ 8% — E_ ~59053 J/mol ~59 ki/mol .
2

Vay khi str dung chit xtc tac thi nang luong hoat héa ciia phan tmg 1a 59 kJ/mol.

TRAC NGHIEM KHACH QUAN (25 ciu)
Céu 1. Phat biéu nao sau day dung?

A. Ning lugng hoat hoa cang 16n thi téc do phan tng cang nho.

B. Téc do phan wng chi phu thudc vao ning lugng hoat hoa.

C. Chat xtc tac 1am ting nang lwong hoat hoa ctia phan ung.

D. Nang luong hoat hoa 1a nang lugng cua phan tng toa ra.
Cau 2. Yéu t nao sau day lam giam nang luong hoat hoa cua phan tng?

A. Nhiét db. B. Nong db. C. Ap suit. D. Chét xuc téc.
Ciu 3. Hang sé R trong phuong trinh Arrhenius c6 gié tri 1a

A. 8,314 kJ/mol-K. B. 0,082 kJ/mol-K. C. 8,314 J/mol-K. D. 0,082 J/mol-K.
Cau 4. Phat biéu nao sau day sai?

A. Ning lugng hoat hoa 13 ning luong téi thiéu ma chét phan ang can phai co dé phan tmg c6 thé xay ra.

B. Khi nang luong hoat héa 16n, hang sé toc do k nho, téc d6 caa phan tng nhanh.

C. Chit xtc tac 1am tang tc d6 cua phan tng hoa hoc, nhitng van duoc bao toan vé khbi luong va chat
khi két thiic phan tng.

D. Chat xtic tac ¢6 vai trd lam giam nang luong hoat hoa dé tang toc do caa phan tng.
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Céu 5. Cho d6 thi biéu dién nang luong hoat hoa cua hai phan tng nhu sau:

»

A

Nang lvong

Phan &ng (1)

Phan &ng (2)

»

Tién trinh phan tng
Nhan dinh nao sau day dang?
A. Nang luong hoat héa cua phan ung (1) nhé hon phan ung (2).
B. Phan ting (2) xay ra thuan lgi hon phan tng (1).
C. Phan ng (1) 1a phan ung téa nhiét, phan tng (2) 1a phan (ng thu nhiét.
D. Bién thién entropy cta hai phan tng trén déu am.
Ciu 6. Cho d6 thi biéu dién ning luong hoat hoa cua mot phan Gng nhu sau:

A

"103kJ

Nang lwvong

45kJ
10kJ

»

Tién trinh phan tng

Nang lugng hoat hoa cua phan Gng trén 1a

A. 10 kJ. B. 45 kJ. C. 108 kJ. D. 58 kJ.
Céu 7. Cho d6 thi biéu dién nang lwong cua mot phan tng nhu sau:
A
2
[e}
2 A 4
2 I I
2 (A)/ 1(B)
i A v A
|
v (D),
(©)|
|
v »

Tién trinh phan ung
Poan nio trén do thi twong tng voi nang luong hoat hoa cua phan tng?
A. DPoan (A). B. Doan (B). C. Doan (C). D. boan (D).



Céu 8. Toc d6 cua mot phan tng hoa hoc xay ra cham c6 thé 1a do nguyén nhan nao dudi day?
A. Nhiét 6 cua phan tng cao.
B. Su c6 mat cua chat xuc tac.
C. Nong d6 cua cac chat tham gia cao.
D. Nang luong hoat hoa cua phan (ng cao.
Céu 9. Phuong phap nao sau day dugc sir dung dé 1am giam ning luong hoat hoa cua phan tng hoa hoc?
A. Tang nhiét ¢ cua hé phan tng.
B. Tang dién tich bé mat chit tham gia.
C. Giam ndng do cua cac chat tham gia.
D. Thém xuc tac vao hé phan ung.
Cau 10. Cac phan tir ozone c6 thé bi ph4 hiy theo hai giai doan: (1) Cl + O3 — CIO + Oz va (2) ClO + O3 —
Cl + 20,. Chét xuc tac trong cac qua trinh nay 1a
A. Cl. B. Os. C.Clo. D. O..
Cau 11. C4c giai doan trong phan ng giita ion X** va Z* duoc mo ta nhu sau:
Giai doan 1: X* + Y?* — X3 + Y**,
Giai doan 2: X** + Y3 — X3* + Y#,
Giai doan 3: Y#* + Z* — 73" + Y?*,
Ton dong vai trd chat xuc tac trong phan Gmg nay 1a
A X B.Z". C.Y*, D. Y.
Cau 12. Hang s6 téc do cia mot phan ang & 500°C va 750°C lan luot 14 0,113 s va 0,150 s™*. Nang luong

hoat hoa cia phan Gng nay la
A. 7,44 kJ/mol. B. 14,4 kd/mol. C. 57,6 kd/mol. D. 115,2 kd/mol.
Cau 13. Toc d6 ciia mot phan tng tang gap doi khi ting nhiét d¢ tir 20°C 1én 30°C. Nang luong hoat hoa cua

phan tng nay la

A. 0,35 kJ/mol. B. 6,2 kJ/mol. C. 22 kJ/mol. D. 51 kJ/mol.
Céu 14. Cho phan ung sau: 2NOCI (k) — 2NO (k) + Cl (k). Hing sb téc do phan ung ¢ nhiét ¢ 300 K va
400 K lan luot 13 2,6.10® va 4,9.10"* L/mol-s. Nang lwong hoat hoa ctia phan tng tinh theo kJ/mol cé gié tri
gan bang

A. 70. B. 98. C. 24. D. 104.
Cau 15. Cho phan tng sau: 2N20s (g) — 2N204 (g) + O2 (g). Nang luong hoat hoa cia phan tng ¢ 300K la
103 kJ. O nhiét do nao sau day thi hang s6 toc d6 phan ung ting gip doi?

A. 298K. B. 310K. C. 305K. D. 313K.
Céu 16. Cho phan tng: CO (g) + NO2 (g) — CO2 (g) + NO (g), ¢6 hang s6 toc 6 phan wng ¢ 425°C va 525°C
lan luot 12 1,3 L/mol's va 23 L/mol-s. Nang lugng hoat hoa ctua phan Gng trén la

A. 133 kJ. B. 130 kJ. C. 53 kJ. D. 100 kJ.

10



Céu 17. M6t phan tng c6 nang lwong hoat hoa bang 60 kJ/mol. Khi ting nhiét do tir 300K 1én 500K thi toc
d6 phan tng tang khoang

A. 15000 lan. B. 150 lan. C. 10 lan. D. 1500 lan,
Ciu 18. Mot phan mg c6 nang lugng hoat héa 1a 123 kJ/mol, xay ra ¢ nhiét d6 38,0°C. O nhiét d6 nao tde do
phan tng sé& tang gap ddi so vai toe do phan ung ¢ nhiét d 38,0°C?

A. 48,0°C B. 42,6°C C.321,0°C D. 315,6°C

Cau 19. Trong qua trinh lam sira chua c6 cong doan u sira chua. Phan ung xay ra trong giai doan nay c6 nang

lwong hoat hoa 1a 43,05 kJ/mol. Téc do cua phan tmg thay d6i nhu thé nao khi ting nhiét do tir 25°C 1én 60°C?
A. Ting 1,83 lan. B. Ting 6.21 lan. C. Giam 1,83 lan. D. Giam 6,21 lan.

Céu 20. Cho hang sé toc d6 ciia mot phan tmg 1a 11 M™.s? tai nhiét 6 345K va hang sb thuc nghiém

Arrhenius 1a 20 M.s. Ning luong hoat hoa ciia phan tng trén (tinh theo J/mol) 1a

A.17148. B. 1481,2. C. 16,9. D. 14,6.
Ciu 21. Cho phan tng phan haty sau: N2Os (g) — N20z (g) + 4 02 (g). Biét rang ¢ 273K, ning luong hoat
hoa 1a 111 kJ/mol va hang s6 toc d6 phan tng 1a 1,22.102s. Hang s6 toc do phan tng k (s*) ¢ 300K cua

phan tng trén la

A. 1010 B. 101, C.2.107%. D. 2.10%,
Ciu 22. Mot phan tng don gian xay ra ¢ nhiét do 100°C, trong diéu Kién co xtc tac va khong c6 xuc tac,
nang lugng hoat hoa ctia phan @ng lan Iuot 1a Ear = 25 kJ/mol va Ea2 = 50 kJ/mol. Khi nang lugng hoat héa
giam tir 75kJ vé 50kJ thi tc do phan ung thay d6i nhu thé nao?

A. Tang khoang 1,146.10% lan. B. Giam khoang 1,146.10"° lan.

C. Tang khoang 3170 lan. D. Giam khoang 3170 lan.
Cau 23. Mot phan tng c6 ning lugng hoat hoa 1a 24 kJ/mol, téc d6 phan tng thay doi nhu thé nao khi ting
nhiét d6 1a tir 25°C tang 1én 100°C?

A. Tang 7 lan. B. Giam 7 lan. C. Tang 4 lan. D. Giam 4 lan.

Cau 24. Mot phan tmg hoa hoc khi nhiét d6 tang tir 300K 1én 310K thi téc d¢ phan tng tang 3,7 lan. Nang
lugng hoat hoa cta phan tmg (tinh theo kJ/mol) la
A. 101160. B. 101,160. C. 112,420. D. 112420.

Céu 25. Cho d6 thi biéu dién nang luong hoat hoa cia mot phan tng nhu sau:

A
2
b.
=
> 92kJ (1)
3
Z
55k
35k (2)
10kJ

Tién trinh phan &ng
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Puong cong s6 (1) tng véi phan tng khong st dung chat xuc tac.

Puong cong s6 (2) tng véi phan tmg co str dung chat xtc tac.

Phan ung trén dién ra & nhiét 6 25°C (nhiét do thuong).

Cho céc phat biéu sau vé d6 thi trén:

(a) Khi khong sir dung chat xuc tac, ning luong hoat hoa cua phan tng 1a 82 kJ.

(b) Khi str dung chét xtic tic, ning luong hoat hda ctia phan g 13 20 kJ.

(c) Khi sir dung chét xuc téc, niang luong hoat hoa cuia phan tng giam di 37 kJ so vai lic khong st dung xac

tac.
(d) Khi st dung xtc tac, toc d6 cua phan tng ting 1én khoang 300 000 lan.

(e) Phan Urmg trén 1a phan ing toéa nhiét.

(f) Khi str dung chat xuc tac thi bién thién enthalpy cua phan tng giam xudng.
S6 phat biéu dung 1a
A.2. B.3. C. 4. D. 5.
Thi nghiém vui véi “bath bombs”
Budc 1: Biéu ché bath bombs — san pham duoc sir dung an toan khi tam.
Can 30 gam bot nd (NaHCO3), 15 gam citric acid (C6H803) va 15 gam mudi Epsom (MgS04), thém vai
giot mau thuc pham, tron déu hdn hop. Phun mot lugng nudce vira da dé 1am uét hdn hop, tao su két dinh va
tron déu. Nén hdn hop vao cac khudn nhd, c6 kich thude nhu nhau, dé kho, thu duoc bath bombs.
Budc 2: Chuan bi 3 cde nuéc ¢ 3 nhigt do khac nhau:
+ Cdc (1) dun néng & nhiét d6 khoang 80°C.
+ Chc (2) & nhiét do thuong.
+ Cbc (3) cho vao mot it nude da, duy tri nhiét d6 ¢ khoang 10°C.
Cho vao mdi cbc 1 vién bath bombs.
Phuong trinh hoa hoc cua phan tmg duoc viét thu gon nhu sau: H* + HCO3” — H20 + CO;
Khi trong cdc nao s& thoat ra nhanh nhét? Giai thich.

---HET
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