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1 I

1.1 FH
ABBRIB(EAAESR, LERFILN &7, AWMEm ERY, 8] 28—30T/
15.8KPa {4y . R EFHR K H B (GMA), B 5%, SARTOMER 2 8% 7. T Hi
R RV R R b b TS e | A | o A o
1.2 RERELE
#HE S EALGMA R2FK AR 255 . pH ZrpFER 7AW O+, S
FALIIE N, 30min, ABEHRERE, MATIBIEF, BEFHEE, MR &M 3 &7
FREK 1h, fRIA 3h. B LA ERFBREAL, BEBRESKE. TRETE.
1.3 ARHRERSENIE
0. 2g LMY B AW ESEER S, A 20mL FRER 24h, [H 120 B 86 X 5 58, 3%
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AEMTRENEE, EEELTEERSE(GY).
1.4 HERKEENHIE

FRER-ARERED . R 1g0FH %) 0. lmg) SR LM ILBY, HES EET
M, AR RE DA SOmL #E-HERR B (6mL K EH 37% HEME T 500mL FHE P,
B EFEIRY, AN LEE 24h. B 20mL HB-FTNBHE, B BIRA =5, B
0.1mol/L NaOH-GH;OH AW (LR MATE ) TR E, TRHH LAE VM, [t
EREFHEZOHER K. FEE E(mol/100g BHHRTAITE.

(v, -v)C (V- V)C
E = ""000ow <100 ="""ow

A, v, BEOEEREEHN NaOH B ZA K vV, BH 77 E IR NaOH B
B C & NaOH B A BE R (mol/L); W BEHEMER(g).

H T GMA B3R B ERR, Y ik R BT 100% 8T, Y PEICHAME P(BE
R/100g BE) FILUA G 5 F 8k GMA M EE Q(mol/100g B &8 4), HT 3 HE R
HE(R®MAEEARR(TH)ATHETRIHH:

R% = (E/P) x 100% = (E/Q) x 100%
T% =1 -R%

2 ER5TR

2.1 EDTA —fAEX K S RI¥ N

EHREESD, Z22RMHZB_H(EDTA ") EEFEHNERETFEEH, ES5IF
2SR ALARSNEEETHEABENSESY. A GBA/ MR T k&SI REEH &
REM ACM Bf, RERRBIFAEFS " REAS F', EN5 EDTA Z#HERNEESY
FHEMNTEETH.:

CH,COO0" CH,CO0™ - CH,COO™ CH,CO0O™
N——-CH,C0O N—CH,CO0~ T——CH;OOO N---—CH,CO0
’\ yas \ e .

CH, “pe M . CH, +Fet |CH= Fe* M (ll“z + R
o N\ CH, SN CH,
N———-=CH,CO0™ N—CH,C00" N—CH,CO0O" N——CH,;C00"
_ ~ CH,COO™ CH,CO0O~
CHL00 CHC00 MY) %) (M)
[MY]

EEYRERRHENH Ky = M [Y]

AP, (MY RESWERE; M ESBETHRE; [YIREEHHKE

Fe* #fl Fe’ " S{-& Y0 1gKwy 518 14.33 #1 251040 T, bR 400 B4 i 4 1 4%
SHme B Eh, B Fd* M FS* EHMPEERUESMERELE. T 1 EEEH,
£ EDTA 481, A BRHER S E5E 9.39%, BIEMA R/ BH EDTA Z# e
FER A AR, X ARIR EDTA Z43 8 B 6 U8 M /E AL, 0 Bt %80, & B il
BYFS M Fe A SRFEREEN TR, AMEE FREMNBARBRYVERSE
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X
2.2 ﬁﬁ ﬁ]ﬁ#x%ﬂ ﬁ'g ! H‘]ﬁ Table 1 Effect of EDTA disodium on gel content of copolymer”
Iﬁ The amount of EDTA disodium

B EAZ B 2% 8 CaCl, T (%, to total mommns) ¢ 0.1 0.2 0.35 0.5

Gel content (%} 9.39 0.59 0.50 0.57 0.44
HEBL(KAL( SO )2 IEHZO)*ﬁﬁXTg * Initator system: Sodium persulfate/ammonium ferrous sulfate
Ha%ﬂ{]ﬁ\:%%&% ( % 2 rf1 ﬂtj 1-4 Table 2  Influence of polycoagulants on gel content of copolymer®
S)HTRERME 2 TUEY, FM 7 Cogdint | Whitt dun | Lime chlonde _ Ethyl aloohol
BABHEA, X RN ERSER No. Gel conten( % )

, 1 4.43 0.24 2.21
fiy 4.43%, HAR3a7E 20% L L5 A 2 263 0.44 0.30
IAKIBER CaCl, B, LB 3 27.3 0.77 0.72
RER SR /T 1%, X a0 E 4 24.7 0.94 0.70

EREAH AL, EACENTS TN TSI e
RSB ETLLSEIETERR amount of thiol are 8. 20, 0. 15,0.10,6.05(wt% to total
PF ?: ét{ ﬁ& monomer} respectively

2.3 ERETIEXRREFHIERVEGF

Kumoskin'®' 8 Xf & B B F AL R AT 3ME M T HLE,

s OI_ M
M X" +CH,— CHR X M -0 XCH;~CHR
hed CHR
CH,
_ . 0’ M 0 I ) X
(T M ™~ cﬁR or M
XCH,—CHR +CH,— CHR XCH;—CHR: OCH,—CHR
CH,—CHR

AP M BEBHET:X AT

MU EVETH, S EETHNSRE, REeH T SHRE MR AL, 5 T iE %X A
R, AT 2% H9 AL (SO, )3 Fey (80, )5.FeSO, . CaCl, fl NaCl 7K 75 i %t & 3 4 &
MR HETHAL, REHEM- TRHERCLEY P HENTEE, S ERNES
3,

Table 3  Effet of scme kinds of metal cation on gel content of copolymer*

Kinds of cation AP Fe*” Fe’ " Mg " Ca®* Na' Ca®"
pH valuc' 3 1 2 6 6 [ ¥
Retention of epoxy group (R, % } 66.6 57.3 .7 93.0 94.8 93.3 RS 7

# (a) The pH value of 2% water solution of polycoagulants;
(b) The pH value is adjusted by hydrochloric acid

MEIAUBLELHERBETFHEREHNIRYNIREEENRERY.
Fe'' < AP* <Fe* <Mg?* a=Ca®* ~~Na"* (1)
RITEHL AP KB SRS, XEAT AP BRI ASFE LY EFEHERY
H'Z#:
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H
N K1
0.7 CANH,0); + HyO ——rnes

H

K, AKEBEFH SMIUEREE SRE TR, K, &K, B PK, (P,

=lgK AN, LRERETH PK, K/MEFM TS
Fe'* (2.6) >AP* (4.97)<Fe®* (9.3)<Mg?* <Ca?* <Na’ (12.9)

EERESR(DWBEFEEY S, # - HELTERBBFREREA M EREIEA.

BAAE pHEA 2% 1 #1 6 HIREHFR CaCl, KEBEEA, HAAEREEHE
9.1% (% 3), Xthif Bl H* WHEEF A FHREREMNFFH, LR R RE, H HHE
EREIEFFEALENERET /.

XERI Fe P SREFEXNAR, XK RPLRERGHSRE FHEL
BERERENERESLASSNESRATHRFERN, HRGHERIBEHNHETE

[ AI{H,0)sOH]** + H,0"

pH=26 Wy F¥E {4 T #E4T.
2.4 HREEFFAHRERREBOXR(E)
M3 4 E':Iﬁ]'ug-tﬂ ,GMA && Table 4 Effect of bounded GMA on epoxy ring-opening
33 3% (0 .021mol/100g ﬁﬁi)ﬁ, FEE rate and gel content of copolymer® ’
MERDEESE/NT 1%, lER Bound GMA 30 50 7.0 100
AEYHFHFEY 7.35 X 10 * mol/ Gel content(% ) 0.73 4.10 17.89 61.25
IOOgﬁ@ﬁﬁiﬂjﬁﬁﬁﬁﬁﬁjgﬂ Epoxy ring-opening rate( %) 3.5 8.7 7.3 7.2
W HIFEEATRER: f‘;“’;’[;f‘;“:m‘l’;’;;‘;’:z::;r 7.35 30.51 35.76 50.35
(l)ﬂ;ﬁgﬁﬂ;ﬂ*ﬁmﬂzﬁiﬁg’ * The conversion was 100%, so the bound GMA was equal to
%E%%%ﬁm ﬁ%ﬁ%ﬁi: charge amount of GMA

Q) EEY S FHEEERNA—
OH # A EEE R B RBAF, T AHEBST.

#if GMA G4 BREREFHFE ER S B LEIE, TU KL THERRES
FH IR EREFAESERERAEZR. B THEFE, SEDMFERE:

DOCMA R & BT KRB, LBW 9] = KM, K, .« HRAEFERE
R B0 A R

@F GMA FIEHER EA &, R M RYRERE I EE, F LR E 100%, W+
1 GMA £8FEALTEY T8

20CHS, M8 GMA 4 BN 3% MR 9] % 15.8ml/g, Bl 9] = K MK, =2.0
X 107°m*/kg,  =0.66, [ 51 M K, FRIEEH, 20017, 0 HE M, S&%ESFF
EA BT GMA BLTH X Z 0500 .

REA = Mn/MEA
noma = Nea X S%
ngma” = ngma X T(%)
R, np BB A THT EAHETE noa B E S TR GMA WETE nowa B E

SFHEDPFFG GMA BITH; S % 2808 GMA & EA B R (BERE) T RIFEE
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T,
HAR GMA ARFFIEBARY P GMA AR SHE S B M/ERBE 1.
14, 6 hEEEE, G=1,InG =

i 05lnnima = 2.6, nis = 13.5. & xt M L i
o 2f HAM, A EYER S REEAD 1%, F
=l SRS TR LN GMA RFFRB A

! | TS ERRE 4 HARYAA 3.5%

13 30 33 3.0 35 (HYTHRENILOMWAFHEFR,
' fn rGMA BER SR <1%MEE. B REFE
BEFFRL AT R B

Fig.1 The logarithmic relationship of gel content to ring-

opening number of GMA in polymer chain in unit weight ~ 2+5  SAX & BBV
REW ERF AR L EREHBR,
BEEHFEE ACM BEMERER.
(DEBSEHIIRMANEREN, ERNESGBRES, WTHREE L REEFF, 48
BESE<1%HFEE ACM.

()WL BLLR S FREMFEEY, REAF AL ERANAE, BRLEDH S
T, Wl HBER S B <1%MAER ACM.
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FORMATION AND CONTROLL OF GEL CONTENT IN THE EMULSION
COPOLYMERIZATION OF EA/GMA

XU Lin, LI Xiaoyu, XIA Yuzheng, JIAO Shuke
( College of Materials Science & Engineering, Beijing University of Chemical Technology 100029)

Abstract The effect of some metal cations on the gel content of epoxy ACM and the
mechanism of ring-opening of epoxy group under the catalysis of polyvalency metal cations
were studied. The results show that the gel content of epoxy ACM was increased with the
positive charge of metal cations and the catalyzing abilities of metal cations to open epoxy
group were in following order Fe** > AP* >Fe?* >Mg?* >ca®* = Na* . These phenomena
agreed with both the acidic dissociation constant ( K|} of hydration cations and the epoxy-
opening mechanism catalyzing by metal cations. Based on the relationship of { ] ~ M,
established in polyethylacrylate, through proximate calculation, the critical value of ring-
opened number of epoxy group in copolymer at which the gel content of copolymer was less
than 1% were obtained.

Key words Gel content, Metal cation, Coagulant, The number of epoxy-opened



