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{ Abstract)

o

Graft polymerization mechanism and rate of polymerization of MMA and MMA/
4-VP onto cellulose fiber using Ce(IV) salt as an initiatior were investigated.

It was shown that the concentration of Ce(IV) salt affected on the graft yield,
graft efficiency, total conversion and the rate of graft polymerization. The graft
yield and total conversion for MMA grafted polymer were significantly higher than
those for MMA/4-VP grafted polymer with variation of CAN concentration.

In this system the oxidative termination by Ce{IV) salt was considered particularly
in higher concentratxon Ce(IV) ion. The change in the mode of termination reactions
with variation of CAN concentration made possible the presence of an optimum Ce
{IV) ion_concentration for maximum graft yield.
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Fig.1 LR. spectra of (a) cellulose, (b} cellulose-g-(MMA/4-VP) and (c) cellulose-g-MMA.
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Fig.2 Reflectance curves (a) cellulose, {b) cellulose-g-
MMA and (c) cellulose-g-(MMA/4-VP).

CAN concentration [ X10° M /1]

Fig.3 Comparison of MMA and MMA/4-VP graft yieid
with CAN concentration.
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(b) cellulose-g-{MMA / 4-VP)
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Fig.4 Comparison of MMA and MMA/4-VP graft
efficiency with CAN concentration.
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Fig.5 Comparison of MMA and MMA/4-VP total
conversion with CAN concentration.
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Fig.6 Relation between graft yield and CAN
concentration with MMA/4-VP feed composition.
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Fig.7 Relation between graft efficiency and CAN
concentration with MMA/4-VP feed composition.

Zo] "age 9usic)
3. Ce{V)Holl oj8t ZEYHZ mechanism

Ce(N)oll 28 g ZE FAF Ag 2
A etz olg Awah] 48 Ce(V)del 2
g o SIS AHE HESHUG

Ce(IV) ol ol8h Fohukg-& Foiahel Whg oz
e A AddEo ofs) AAEE R BE ] ]
A FErE Adolst A4S Helol 11 mechanism
S AHRE olefo} Prp ¥ o7 [Cell-H]&e 4§
2229 WEA V1€ UERRaL, M g Ao,
ky, ko complex A o} Hukg3 Guhg £
Aol ke YriHoe] A EE Eajuhe £
T, ke, ke WAJREG HEAAF, k= ARE
BT ke FANE FEAF, k& NS
o)t

JGTE FHE NG 270 AERZQ A0
g HH[Cell - Jol 2(2)0) A9} o] FEWSE
At & FEA e Ce(V ) BakAel v
8t @5 S-S A EIE gt S-Sl A
Autg AAY-E HAA FAWNS @AY o] 29 coupling

4

l.q

o
f

ox
T go oX

r



Ce(IV)Hol ¥ dG220 2 Mool JtZE HAo] B8 FR -7

BREGE( MK ©

Ce(lV )+Ccll-—H.—=_k4*..complcx—£L Cell- +Ce( i )+H" (1)

k, Kt
Cell- +M—¥2 o Cell =M -

(2)

Ce( IV )+M—5u M- +Ce(I1)+H" (3)
157373 1M

Cell—Mn- +M—X4s Cell~Ma+, (4

Mm- +M—K Mgy, (5)
FOESRUN

Cell~Mn+ 4-Ce(IN )5 Cell— Mn+Ce (Il )+H* (6)

Mm- +Ce(IV ) —2—=Mm+Ce(I1 )+H’ 7

Cell- +Ce(IV)—E8~ Oxidative produce+Ce( I )4H* (8)

o]} disproportionationol] 28} 4] () A} o] wt

&ol 29 olw AF FHel Arugo) I -

AHAY Ce(N)FE A (B)oNMst o] AF2 A
AOid S ushstel F4) MBAN oA 32

HEole FdA gk aE FuHe-g AAp
o ARE SR AF(ky, k) E LAY steady-state
23 7Pk FES L5 (Rp)e TS o) Y
e &£ it

Rp= ke[ MF
(k) 4k Ce(V)]

7o) Ce(NV)glel ¥gr} e F3wg &
ol vlAE YR FAA A2 o] AHE £
itk

AR Ce(V)FS FE7 RE Holli= Ce(IV)Fo

kl[Cc(IV)lEcll'-H] 1(9)
(k_,)[Cc( it )][l'l’]+k2[M]+ks[Cf(w )]

o FANEA AH(6), (T)H 2& whgo] 79 ¢
U] odob k[Ce(IV) ] ke[ Ce(IV) 18HE RAIY 5
Aer2 FHE S U o] Y 5
U}

ko[ MJ?
o= [

o] 42 Ce(N)de FE7t F7tdol "l 3¢
WHE &= Re7t F713HE ofridich
FH Ce(V)H 57t £3 TS

Jl')

L

.kzLMJ’

k[Ce(IV)][Celi—H] ] (10)
(k) [Ce( ) J[H* J+k[M]

2 k7t kS kool M8 o} 3W 2(6)9) Ce(IV)
dol & 2RVl W SHHMPOR FHug
5t oed R

ky[ Ce(IV) ][ Cell—H] (11)

T ke[ Ce(N)T | o) [Cel T IR Ttk M)+ kel Ce(IV) ]

Katai®% & Hg2 Q 2o Ce(N
€3 AN O nE S o] A
(kz)oll W&l Ce(IV)Hol 213 2alure 3% A4 (k)

M)EE ANAR A}
R

7} 453 Avtn sYonz (V)Y 57 &
74kAl S A (1)l 2Rt HAA sol AR
Z3E 5 & A sl Ao}, ane e



HE7by sk - A30A 15 1992

(N)gel %7t 3718l wet a8t ZE go] 7}
gichz} ol= gHA o] dR-E] #AdtA FHol 2 ZE
&o] A7t He C(N)HY $x7t ERsiAl €
o

B AN MMA IEZE FA] Ce(IV)F4
et vjad e 10X107%mol /1904 el 1
glrE §& Holthsl I olfde AT W,
MMA /4-VP 22 ZE FAdle Ce(V)FY ¥
7} F713ol mizp 2B ZE o] A% Frisld F
§AFol ol Yg nYonz F A9 54
A g wadd FEa3e duEglc Figs
o 23kl MMA 22ZE F#2| B9 Ce(N)FY
$%7t 3748l wat Rprt 2o, MMA /
4-VP 1HZE F§9) B9 Rp7t FA FU18HA
o} Yutyog NS £xvt M2 FHAR
9] Aggo] A} welA MMA /4-VP 12 EE
Z%oiA 2ot Rp7l HE MMA I ZE 39
total conversion®] & ZHoln|, MMA X E Fg
9 A% Ce(N)g9 F57 #2m Rp7l WlEDZ
Hjo) HPL wolE AFY Ce(NV)F F=/H &
S o Ry7t WEERE Hdo] AE Role HH
Ce(N)gel FE7} of wf S2a3te o™, MMA/
4-VP 2 ZE FHM e Ce(V)Hd FE7} oln
ot o Folol FMRe Hfo] fo|3g Holx
Utk olobzo] Ce(IV)HS AINLg2} o}2e] 54
grgol = Bodster MMA /4-VP 2B ZE $§ 9
A% Ce(V)F9 &7t ¥g doje A48 Ay
ol Ce(IV)Foll of8) 4atsio] vjEAsIE = 3
oy Ce(V)EY 557 Z7H5tol what A3huk-g-of
Fsta g Ce(V)Fol sl alZE S¢o]
Peloz Hoo) aHITE §§ BolE Ce(N)H9
FEE MMA BE J8ZE FHA B B Ao
2 Aggd

3

N A E

L%

Ce(V)goll o HER2 AfRolg T3tZE
TUATES AuE] A8l 3ol & MMASH MMA /
4-VPE Alg-sted gl F -2 mechanism L uk
EEE 2EY dne e g

1.6

I
o

T,

Rpx10° [M - L 7]
=)
0

o
S

0.0 LA | i

10 20 30
CAN concentration [ X10° M /1]

Fig.8 Plot of Rp vs. CAN concentration.
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