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2Z2REMITRSHMENT
KMo TREANEENERADEROKE, PR TRITEY &
PAAM . [n]1 =6.8 X 107*M*% (dl/g, /K,25°C)™!
PAN  [y] =0.392 X 10-°M®” (dl/g, DMF; 25°C)%
PMMA  [7] = 8.68 X 107°M%% (di/g, %, 30°C)"
PMMA NERESITRBSEBRENREALMCELHERNE A MR, 5 TCNE-
CH;Cl, YRR CTC (MM BEAM), A UV-VIS £33 Ei BB i,

R 5 ®

1. TMEDA HE&NH¥EWH

AL MEBESR AAM, AN, MMA H{ERER, BN TMEDA HeRERSE, %
Eif W, ¥in R,. BF ANHRZL-TMEDA 5|2 THBAKRARN,Y [TMEDA]/
[KPS] 24 05—2 %4, AN Xk (B 1) & MMA X-FE(2:1)EEK (B 2) BT
AR BB ARATHM, SPEF83% M92%. HHlEX 5k, AN REME/L
ERITEEN 75%, MHLEY 50, HARBETRE 32%. AAM XERRA(E3)
% [TMEDA]/[KPS] [ufEX 1 i, RAKAEDIK 9%, BHHE>S i, RALELT
B, ELAEDY 25, BARALEN 92%, TuLLED 75 B, THRZE 80%. HitE AAM K&
W RAMEAIEN TR TMEDA FER&HKLE TR, X5 Gupta FYHLIRAR.
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Bl AN RAK/LESNEHIRXR.

[AN] = 1.2mol/l; [KPS] = 2.0 X 16~*mol/l;

[TMEDAI/[KPS] (mol t); @0.5,X 1,01.5,02.5,

AS. 015,30, 50340°C

BAEEREYAIREESIZ MMA SRERGBER-2-_F kX B (DMAEM)

B4R, BT DMAEM Y—IThebdE ik, CREFIUIERS, b RlEIMEES KPS
ERmEmERESH/LE, 4 [DMAEM]/[KPS] H 0—7 i, A LR, [E
90% PALAB>30 R RTRE S0%. INNTIERT R DMAEM @ SOT ¥k
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B3 AAM EMAEFLEESRANHXR

[AAM] = 0.4mol/1l; [KPS] = 1.0 X 10~*mol/l;

[TMEDA}/[KPS]: X1,v5,®10, 025,450,775
BHHBEK LN SOT MkxiEY. KPS-TMEDA KARhERH KPR, MAFIEX.

ZT [TMEDA]/[KPS] HLENRKEMI TFEOEW, A ITEHTRER L E

Gupta R Bansil AR, % [TMEDA]/[KPS] #EEE¥KER, AAM, AN, MMA
CHEARSBIRSYITERBETRN, FA—BNEHERSAR. 4RNHEL
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¥ 1 TMEDA MRSV TROKR*

ik | [KES] CTrerey (Rawi Mw (sl o | [xesy |(TMERAY b apsi) Mw seqam
mol/) | JLKFRL TGN () [ (%) (mol/i) | LRESL TG G [ (%)
AAM|5.0%X10"¢ 0.60 15 229 | 34.5 || AN [2.0%10"% 0 120 82.7 | 55.2
1.2 15 197 | 41.4 0.5 120 34.0 | 27.3

3.0 15 139 | 53.6 0.75 120 28.1 | 80.2

6.0 15 102 | 58.7 1.0 90 26.9179.9

6.0 30 121 | 82.5 1.0 120 25.8 | 81.6

1.0 180 24.6 | 83.1

MMA | 1.0%10- 0 90 | 84.01 48.7 1.5 120 | 22.6 | 81.4
0.5 60 5.65 | 88.4 2.5 120 20.2 | 79.3

0.5 90 5.30 | 90.1 5.0 120 17.9 | 75.7

0.5 120 5.86 | 93.0 15 120 13.0 | 59.8

1.0 90 4,02 1 89.2 30 120 9.8 43.6

1.5 90 3.32 ] 86.2 50 120 7.5 31.8

* [AAM] = 1.0mol/1; [AN] = 1.2mol/1;[MMA] = 0.19mol/l; Eugiifif /il KPS KRMEXN 5X10~°mol/l;

ENRE: 407,

~17.50}
4 —9.50
~7.70F
) 4-100

3.10 3.20 3.30 340
1/ Tx103K™

M4 Lo R, 5 1T ¥R
[KPS] = [TMEDA] = 3.0 X 10~mol/l;
1. [AAM] = 1.0mol/i; 2. [MMA] == 3.74
mol/l, BM-K&ZR; 3. [AN] = 0.76mol/l

2. R & FLEMBERE (LA

B5E5IR kR RAKREER
BET#IT AAM, AN, MMA KX
&> M Arrhenius fEE B (B 4) K %%
& RWEH E, HBELK 2. @
T, BB 3 -TMEDA 5|2 %4
A E, B b S0 5 PR S R 2 e /N
8%, B AAM, AN, MMA X4
W E,EH45 5% 5.3,9.05, 13.2 kcal/
mol, [ i His#h-TMEDA fe7EMR
BIIRRA.

3. RA BRI

BB LT3 B0 RAHBE R, B
WEEEMHOBIE, AL 18 R, % I
[11 = lg(M] fEE(E 5—7), Bt

M2 AAM, AN, MMA RANEWMIELE

E, HE

ik 3]» E & R (kcal/.mol) ()

KPS 15.0 45—55

AAM KPS-TMEDA 5.3 30—50
AN KPS 240317, 500

KPS-TMEDA 9.1 20—40

. . APS 20.6 3555

MMA APS-TMEDA 13.2 25—45

* MMA ZERE-K(GRE 22 DBEENPRERS HEHEKDRS.
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log{1]

M5 1grR, 5 1g[1] & 1glAAM] %R
1. 1gR,-1g[AAM]; 2. 1gR,-1g[KPS1; 3. IgR,-1g[TMEDA]

RUEIRM (1] REKREHRNEE, LSO THORSEETB.
AAM KERBERAK,

log(MMA]
log[AN} 0.40 0.50 0.60
T T T
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T T T T
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—4.00 ‘ /» ' ~ 400}
a -+ —450
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log(1} loglt]
Ee 1gR, 5 1g[1] = 1g[AN] RKR M7 1gR, 5 1g{1]1 R 1gIMMA] a5k R
1. 1gR,~1g[AN]; 2. 1gR,-1g [TMEDA] 1. 1gR,-1g[MMA]; 2. 1gR,~1g[ TMEDA]
3. 1gR,-1g [APS] o 3. IgR,-1g[APS]

R, = K[KPS]*®[TMEDA]*®[AAM]*¢
Hh TMEDA RENRMEAT 05,1 KPS RENRMAMEL 0.5, AAM A
FE&—B—%R%KR, B TMEDA HIMRNERER. AN KBERITERSH,

R, = K[APS]*®[ TMEDA]*”[AN]?
X—-REBEHBRE—BRACEFRSIRRAEES B, TEEHT AN KER/N, 5]
RENEERASHFERENRE, TEETRENERE . MKEDESSETRE
BELIEE. XM RET A KPS-ZTRERSIR AN REH, K R, [#7T
B1°7 [AN]’,

MMA ZEHFE- KGR S:DEAENPREAN—HERE, XRBEORSHE
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R, = K[APS]*® [TMEDA]**[MMA]*?
B O— BB B R R RA RSB, MR AERL 2:1 (M- KBA NN, B
RAETERA , WAKKBARNREY 2.3, Ti APS 5 TMEDA HEHRUHEHOS 0.53 R
0.52, BEAR IR
4. RAMNMES I
B KPS-TMEDA 3|k MMA EAEIH PMMA, 24i{f5,I8T TCNE-CH,Cl,

B, BTEMERS TCNE B CTC, F UV-VIS 3%t RiERINT L 3%
i#,7E 400—430nm L H WUk, %87 PMMA ## TMEDA MR,

$ % X RN
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STUDIES ON THE KINETICS OF VINYL POLYMERIZATION
INITIATED WITH PEROXYDISULFATE AND N, N, N’, N*-
TETRAMETHYLETHYLENEDIAMINE SYSTEM

QIU Kunyuan, GUO Xinqiu, MA Jing and FENG Xinde

(Department of Chemisiry, Peking University, Beijing)

ABSTRACT

Aqueous solution polymerizations of vinyl monomers, such as acrylamide (AAM), acry-
lonitrile (AN) and methyl methacrylate (MMA), initiated with peroxydisulfate and N, N, N’,
N’-tetramethylethylenediamine (TMEDA) system have been investigated in this paper. It was
found that when the ratio of [TMEDA] /[peroxydisulfate] was in the range of 0.5—2, the
polymerization rate R, and the ultimate conversion were enhanced while the ultimate conver-
sion decreased when the ratio was 5—50, and the molecular weight of polymer always decrea-
sed. The activation energy of polymerization and polymerization rate equation were deter-
mined.

Key words Redox initiation, Kinetic study, Acrylic monomer, Persulfate, N-tetrame-
thylethy lenediamine





