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Optimum conditions of grafting copolymerization of
polypropylene fiber with acrylic acid

FENG Changgen, HU Xiufeng, ZENG Qingxuan, ZHOU Shaoji
(School o f Mechano-Electronics Engineering « Beijing Institute of Technology . Beijing 100081. China)

Abstract: The optimum conditions of grafting copolymerization reaction of acrylic acid ( AA) onto
polypropylene (PP) fiber was studied by using benzoyl peroxide (BPOQO) as initiator. The primary and
secondary sequences of the grafting copolymerization reaction conditions was analysed. The results showed
that grafting copolymerization reaction was greatly influenced by the temperature. reaction time,
concentration of BPO and that of AA in the primary and secondary role as the above sequence, The
optimum reaction conditions of gaining higher exchange capacity for the weak acidic cation-exchange fiber
are as follows: the grafting temperature 80 °C, the reaction time 7 h. the concentration of BPO 2% and

AA 80%.
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(1]. et MHE FRBRAF4EH 1 mol » L '
BRIRM 24 h, (FHX2HNER, REHEXKL
BEZEPHE, 60 CEE THREHE. ETHERT
A,

B RS BRENE Tx kg4 0.5 g,
BT 250 ml A, MA S50 ml0. 1 mol« L7
trAgE NaOH Bk, 7CE 24 h, BL 10 ml, A 0.1
mol - L™ EhEeE. T RITH AN THhAR
BEBER =50 Ny on— Ve X Ny /100 )/ Wmmol - g~ 1)
AP Vi NBEH HCI AR HEBBRAEMH (mh;
Nuo A¥rfE HCl BB M E (mol » L ')5 Nuon
FArE NaOH BB AIWEE (mol - L ') W RS
B TR RER (g).
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Table 1 Changing range of reaction conditions

Factors
Level A h B < C'c~ D%
1 6 65 1 60 *
2 7 5 2 80
3 3 35 3 100
1.2.4 ssbiiEal &£ R PP £ 48, 1ERe 2

= gy 4 T B B 44 S B [ 46 77 80 Bruker E-
QUINOXSS £1 5h 3 i 40 47 (b 17 1 T . il
AP S F AL B R4 2 b AR . FREET T A
Uik, EHEY. RFEES. MchE. Hif
FARARTE. U7 AP £F 45 B0 71 07 AN K. KB
FER . EALIE . e RlRERI LN 6.

2 #HX5H®
R2BHTH L GO EXLRIFHNLR

45
Table 2 Orthogonal design method L, (3*)
experiments plan and results
Atk B, c % D o Avelrage exch:«mgf
capacity mmol » g7}
1 6 63 1 50 0.378
2 6 Yo 2 30 2.183
3 6 85 3 100 5. 379
1 7 65 2 100 1. 227
5 7 B 3 60 1.716
6 7 8 1 81 5. 804
7 8 65 3 80 0. 281
3 3 o 1 100 1.652
9 8 85 2 60 5.124
K, 7. 94 1. 886 7.834 7.2138
K> 8. 747 5,001 8. 531 8. 268
Ka 057 16.307 7376 5. 258
Ky 2,647 0.629  2.611 2. 408
K. 2.916 1.8350 2.815 2.736
K, 2.352  5.436 2,459 2,733

Note: A. B. (. D is the samec as that in table 1.
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Table 3 Orthogonal relation between factors and

T

REPBUEMETR. SHFAEHRHEZ TE.

average exchange capacity

Average exchange Selected
Factors Level capacities. mmol » g~} level R,

A'h 6 2.65 A, 0. 564
7 2.92
8 2.35

B/C 65 0.63 B, 1. 807
75 1. 85
85 5.43

C/ % 1 2.61 [ 0. 386
2 2.84
3 2,16

D, % 60 2,41 D 0.35
80 2.76
100 2.75

(2) FERNEFE A 7 h BHERET SR AR
IEE. BRELYES AA. BPO MR B RN
B—TWHERN, BRELHEZEAME, K. AA,
BPO H it . HEERMBHMER. BHS
BAHEME AL B TXRTENTHFERE L
F. B, —B—-EEN AA HEHH BN L4
T LG, EH SRt g LiE. B
Ab . BB N [R] SO 48 L T SR AR R A
., KRB ORERMBENRE"RERSE X
=X
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et & 5] & K I BE 3 & g Y, R
N AT REEAT LB FE . IERCEEE LA, B Rn
BT XA ECRERRA.

(4) BPOWE R 2 X ABMETKE. 4
BPO W E R 1700, LA BHI KM X4 BPO
WHER 3K, KMBFEEXTE. 5l &R FAERY
AEEHRG EBEETHE RS TR ERTE R
BRSO, BERNS REESER N E—3ES
R, K BPO W ER /N . Bl ER, &
BOERM. 5l ERE. BPO I it 3 H
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EHEREEEY, FEEEETOCHIESRESES
AL, HEEAE. XHRABMZ I K: 4 BPO
WEEEN, EFRNEHELTE, HTEERNS
PARHBRNE - ERRA. KRR A BERYE
HE, BEMERENR, BERTREYHEBRESD

(5) AARIE7ERT) 80% 5, K AA M B 18
K, XBEFEEAREFAL. AAF PP X BPO R
T By B i O S TR SRR TR A
EHR O RERR . EAA KB EHE
80 Yo B . A SR N BT 7 Y95 I 495 pY) R R B AT AE A B
WE . R AA X R I LT Y00 v IR 1R RTIA PR
., BHTEMEEREERANETHE DT B
B, ERBERMN TS EECEX R, ik
BILRRNERG . EREETRE, BRHT4%
KofToRkeEREBWwadmEt. AMHATEAANET
M, MLt AAWRE Fm. 28 AA WL E
fER. [Waf. fTREmyRBEREEERNES
TEHT T B AA MRBEFSHITE 80 % BT LA 3R P4 T
HRSTEHUTLTERLE AL AA RLEEHFHRE.
XA AR A P AR £

GHEEX, BRRMKEKFAS IR NAE T
hy &M IR A 85 °C, BPO ¥ & 2%. AA ¥
& 80%.
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Fig. 2 FT-IR spectra of PP-g-AA
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