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Chuong 5: MOT SO QUA TRINH PIEN CUC PAC BIET

I. Xuc tac dién hoa:

1/ Khai ni¢ém vé xiic tic dién héa:

Nhiéu phan ting dién hda chi x4y ra véi téc do dang ké khi qua thé n rat 16n
(nghia 12 § xa dién thé can bing). Ky thuat xuc tac dién héa cho phép tién hanh phan ung
véi téc do 16n ngay tai qua thé rit nhd, hay néi cach khdc 1a & 1an can dién thé dién cuc
can bang.

- Nhiing chét xtc tac dién hda ¢ thé 1a 1a kim loai dién cuc, cac chat bi hip phu
trén dién cuc, hodc cac chat hoa tan trong dung dich.

- D€ so sanh hiéu qué cta cdc chit xuc tac, ngudi ta thudng so sanh téc do phan
ling trén c4c chét xic tac khdc nhau.

Vi du: néu trén chét xuc tac thi nhét ta 6 tdc do phan tng 1a:

F
—(1-o )y —
(I~aq)ym RT

iy =iy, (5.1)
va trén chét xic tac thy hai 1a:

i, = ioyze’“’“”“z”z% (5.2)
Néu: a, =a,;n, =n,;n, =n, tacd:

bl (53)

1
i2 |0,2
Nhu vay, thuc chét so sanh hai chét xic tac la so sanh dong dién trao doi i, cla
phan tng dién cuc khi cé mit clia chat xic tac do.
2/ Mot s6 vi du vé xic tdc dién hoa:
2.1. Chit xiic tdc la cdc phdn ti hoa tan trong dung dich:
Vi du Br"1am chét xuc tdc cho phan ting propylen:
Br-+H,0-2e > HOBr+H"
HOBr+CH, -CH =CH, > CH,-CH -CH,

OH Br
CH;-CH-CH,+OH — CH;- CH- CH,+ H,O + Br
| | N/
OH Br (0]

2.2. Xuc tdc la dién cuc:
0 day ta xét phan tng thodt hydro trong cdc moi tridng khic nhau:
e MOoi trudng axit: 2H" +2e > H,
e Moi trudng kiém: 2H,0+2e — H, +20H "
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Nhu da biét cdc phan ting xdy ra qua nhiéu giai doan, trong dé cé mot giai doan
dong vai tro quan trong:
2H" +e > H

hodc H,O0+e—>H

happhu

+0OH"

happhu

Béng k¥ thuat quang phd in-situ va cac phuong phap khéac, ngudi ta da tim thiy

Hippp, trén mot s6 kim loai nhu Pt (dién cuc so sanh). Ta cé didng Vén-Ampe vong ciia
dién cuic Pt trong dung dich H,50,2.3 M 6 25°C, téc dé quét 0.5 V/s (Hinh 5.1) nhu sau:
i(mA/cm2)
1.46
0.73
0.00 +o(V)
-0.73
-1.46
C, G

Hinh 5.1. Puong Vén-Ampe vong cila dién cuc Pt trong dung dich H,SO,2.3 M
25°C, téc do quét 0.5 V/s

Pic A, ung véi phanting:  H, ->2H" +2¢

Pic A, ung véi phan ting: Hiaops = H "+
Pic A, tng véi phan ting: H,O—> 0, +4H" +4e
Pic C, ung véi phan ting: H*+e > H

Pic C, tng véi phan ting: 2H popone = H,

Con Pic C, tng vdi su khd oxyt platin
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Phan ting tao thanh H,,,,, Xy ra d& hon phan ting thodt khi hydro.
Sy ton tai H,;,;, 1am xuat hién cdc co ché sau:
e CochéA:
H" +e+M —> M —=H o (1)
2M —H o = 2M +H, 2)
e CochéB:

H"+e+M > M —-H
M-H

happhu (1')
+H " +e>M+H, (2)

happhu
2.3. Co ché xiic tdc dién héa ciia phdn ving thodt hydro:
2.3.1. Su thoat hydro theo co ché A, B trong d6 giai doan 1 hodc 1' khéng
ché téc do phan ting. Khi dy:
Vi=kpC,. 1-0) (5.4)
trong do 6 : do phii bé mdt ciia H);,,,

vi giai doan 1 1a chdm nén hydro hdp phu khong thé ¢ gid tri Ocao va I- @~ .

Vi=kq CH+

] - - -(1l-a,)F
va —I=Fk(1)CH+=Fk(11)CH+ expw
RT
trong do:
Kay: gid tri clia k, tai ¢ = 0

(I-a,): hé sé chuyén dién tich clia qud trinh catdt trong phan ting 1.

. - l-a,)F
log]-i|=log F kay+logC,,, —[ﬁ} (5.5)

khi ¢, =0.5thi do déc Tafel bang:
olog|-i|

_ 120mV)* hay 21992 _120my
olog|-i|

2.3.2. Su thoat hydro theo cd ché A, giai doan 2 1a cham.
_i=2F K@ 67 (5.6)
E(z) - hing s6 téc do cua phan ting hdéa hoc, khong phu thude vao dién thé.
Khi qua trinh 6n dinh thi 8 coi nhu khong déi va % = 0hoic ta c6:

«— -

Vi=Vi+V:, (5.7)

- - - “—
néu V2 <<V tai moi diéu kién va & 1an can dién thé thuin nghich V, <V thi ching ta
coi nhu phan ting 1 13 phdn ting can bang. Khi dé:
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Vi=Vi
tric 12 K:C,.(A-0)=k:0
vi ks : k. déu phu thudc vao dién thé nén:
- —(l-a,)Fep = o, Fo
Ik(11) eXp|:R—_I_l CH+|(1—9)|= K 1) exp I;T t|9 (5.8)
Ki ks
sau khi bién ddi ta dugc:
F
K.C,- exp(—R—?)
g = = (5.9)
1+ K,C ., exp(——=
1~¥H p( RT)
trong do:
kll 2 A A L A N
K, =— 0 gn dién thé cin bang.
K11
Fo . , % g s
K.C,- exp(—ﬁ) << 1 vado do (5.9) tr6 thanh:
Fo
0 =KC, . exp(-——= 5.10
thé (5.10) vao (5.6) ta c6:
. - 2F¢p
—i=2F k. KZC’. exp(-——
2 1™~H p( RT )
suy ra: log|-i| = log(2F K: KZ)+2logC.,. __2Fe (5.11)
A 2.303RT

dlogl-i| _ (30mV)™ hay %ﬁ — 30mV

2.3.3. Su thoat hydro theo cd ché B vdi gia doan 3 khéng ché qua trinh.

ta c6 do doc Tafel:

Vi=KsC .0 (5.12)

k 3: phu thudc vao dién thé
e O dién thé thap:

- o« -
V1,V1 nhanh hon V3 nhiéu va c6 thé tim dugc 0 theo trén., sau do thay gia tri 6
vao (5.12) ta co:

: " (l-a;)Fe 2 Fo
—i=2F ka1 ex ——KC+ex _
a1 €XP( T K, p( RT)
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. v 2 (2-a3)Fgp
—i=2Fka K, CH+ eXp(—R—.‘:_)
. > 2—a,)F
log]-i| = log(2F kx K, ) +2logC,,. —% (5.13)
khi a;=0.5thi do doc Tafel bing (40 mV)~.
e 0 qua thé cao:

- « - -
Vi>>Viva Vi =V;s thi:

K —~(1-a)Fp 2 1-a,)Fp
K eXp[R—Tl C,.(1-8)=keayexp —# 2]
Néu a, = a, thi 6 khong phu thudc vao dién thé va:
- v (1-a,)Fe
—i=2FkaKC,. exp(—#)
I4 kll
trong do: K=—"—=0
Kai+ ki
1-a,)F
_{L-a)Pp (5.14)

log|-i| = log(2F k& K) +lohC .. > 303RT

khi a;=0.5thi do doc Tafel bing (120 mV)”.



