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it =8 (BPO, LPO) # A 4Lt & 1t & 4 (TBH, CHP) #=3% & i 4o
DMA 3tz A A RR AR LT L Hm A3 K4k 47 MMA R4, 5%
TR ERNSHHREOY 0, SRAN, TRAL-BRHEREZLANT
A A M X, 3 WA H BPO > LPO > CHP > TBH, % F BPO-% 4k % LPO-
Fhph A FRET L e FRAERRERSGRA, A LT RALRERR
S%E. MET MMA RoehdEibée E,, BPO-F &tk A0 E, = 36—
54kJ/mole, LPO-¥# etk & i E, = 56—71k]J/mole; EH LR E#H N #.
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RATHBBEOREGE, REMRENZEEML™; BPO-N, N-_HE FEE(DMT)
HARLFERATEANER B REMIEINERD™. ETENIE DT RERA
BRESIR AR BRHE LR CHP (RRETH/ILE)-DMT AEREBHISR KRN,

KT BPO-DMA ARANSMRBMSIREEREWAARARER L. RITBRE
WHRT BPO-FHkS LPO (FEAZ AERD)-FREARSIX MMA (FERER
HES) MRS, METHLEM4Y BPO, LPO, CHP, TBH (T ELE ML) MAF
T DMA KA REARARRRENTTEYMNRE S EE R, FEH; WEZR
ERMHREEE E,;; X BPO-DMT 1 LPO-DMT 5|’k MMA R&#ST T3 =0
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FE, £FRSREREESTR, UKHABFUKE, ZTRXMEREDS TE.
[]=0.48 X 107*M*® (CHCl, 25°C)

%R 5

- LAHISEHIERE R K
BHREET ZR AR R /A, d &4 "8 BPO, LPO SHHEREAI Y
TBH, CHP *ZRA&H&N, DL BPO-DMT, LPO-DMT, TBH-DMT, CHP-DMT 4 B

MBI RERSBET MMA KRS, GRILE L.

HER1IATLARGEEST ALY

X, HFWTWF BPO > LPO > CHP > TBH BAFH I AN _BE-DMT & & 5]

E1 FRERN MMA REKIRN

® 8 M R, x10° ] Ry X10°

SRR (min) (mopl/l -%) SI&Bk AR (min) (moli/l - 8)
BPO-DMT 0.5 71.0 BPO-DMA 2.0 29.2
LPO-DMT 9.5 21.5 LPO-DMA 11.5 11.7
CHP-DMT 14.0 7.85 CHP-DMA 11.0 5.86
TBH-DMT 8.0 4.36 TBH-DMA 6.0 3.74

(|t =B 1=[k1=1.0X10"* mole/l; [MMA] = 9.13mole/l; [HH TEILEH]I={IK]=2.0%X10"*

mole/l; 45°C,

AFASREELENLEME-DMT KRN —fF, EERGEEPHER, TE—1
WERL. HANE-ARERED DMT %, dEA_BROEEELANLEAED
K, MMA RE&FEER. XERENRARRMINESS EEX. LU DMA HEEHS

i, W12 BIAEMRLAT T EAL M E N
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E1 BPO-SHEERIIEZ MMA A&EXS
[BPO] = [f&1=1.0%10"2mole/1;
[MMA] = 9.13mole/1; 45°C.

k& 1. DHET; 2, DMT; 3, HDMA;
4, DMA; 5, NDMA; 6, DMABR,

1 1 |
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B2 LPO-SREAKARTIRZ MMA R&XRE
[LPO] = [f&]1=1.0X10"*mole/l;
{MMA] = 9.13mole/l; 45°C.

K 1. DHET; 2, DMT; 3, HDMA;
4, DMA; 5, NDMA; 6, DMAB,
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ATHBRGT BN MMA AGREEW, 251847 TH BPO, LPO RFHE
#n DHET, DMT, HDMA, DMA, NDMA, DMAB ARSI R KR ET MMA AKR
B, GRWE 1, 2 PR, BHERKHRAEE R,, REMENEE R, BEBEFT
# 2.

#2 IJEATE-FERBRERIIE MMA RE

BPO-RRB| £ A LPO-RRG| &K R

. Ry % 10° REUH TR Ry % 10° RANY TR

B oty | R G B | (mol/t-5) R, s
DHET 13.0 4.45 9.8 DHET 4.44 3.77 28.8
DMT 7.10 2.43 15.8 DMT 2.15 1.84 46.5
HDMA 5.60 1.92 19.2 HDMA 1.58 1.35 67.8
DMA 2.90 1.00 32.8 DMA 1.17 1.00 95.5
NDMA 0.94 0.32 68.6 NDMA 0.98 0.84 98.0
DMAB 0.90 0.31 111.0 DMAB 0.92 0.79 112.0

[ —RE1=[Ek1=1.0%X10"* mole/l; [MMA] = 9.13mole/1; 45°C.

B3R 2 "I, DL BPO-F BB R R RAB), FRENERNREARENTZM, B
DMA Bt MMA HIREZEEX 1, MARNEEESHENEE R, AU THIRE DHET >
DMT > HDMA > DMA>NDMA = DMAB (R, 24 4.45>2.43>1.92>1.00>0.32>0.31)
Bl DMA WfT4Y, YRNUREFARTFEANFE., BREN, RE&BEMMN, 7H
mi1—14 8 RZRARE TARMMEE . FREN, NIRAEEES, LPO-FREKR
i, BRRAEELMAENA BPO-FFEURER NS, EENRAKEMIIA KL T F
BRLED.4aTEREFERRPEN, REEEMNAZ—£, RF 0.84 580.35, H
SRR EBRENRMINT:

C|H; ﬁ CH) (0] ﬁ
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|
CH,

BRXRNHELRERER, RIVAVER—FREBARKE. Y5BURMNBRAREX R4
BT EAN, R ENRE TR T BN, REAERTREBRRE, {2 BPO Ky
SR, HEEERGEE. B BTRTEANAMTIRRE, REEEES. FAHE
ZEERG, HTEFROBREZEL AR ARETBREAAETFELES, NESS
f#. X# BPO-DMT WyrREEELL LPO-DMT {h, R SBAEIESI X MMA RER
BIEEBEER .
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3. RE R EME/LRE
E5E 5| &K K EE » £ 35—55°C >l BPO-DMT (k& 5| % MMA RK&, BEIE 3 By
AHRGHAEERAEMXR. HE3IHHERRBAAEE TN R, #.% R, 3 1/
T e, #% Archenius AR RMRARBMEELE E,. BERTEME BPO-F B
M LPO-FFHEAEREIR MMA RANEEE E.. HRETIAZKI. #BE 30,
BPO-5 A R5IR MMA EE& HIE
EALBE E, & 35.9—54.4 kJ/mole; #P
ELLEBEA BPO 5|% MMA REKH
E, 79.9 kJ/mole"® %{&. H MMA %
AR E, 1 E, 458124 26.4 F111.9 k]
/mole™, iy E, =E;/2+ (E, — E,[2)
B[4y BT B H BPO-35 Uk ¢k R I MMA
0 s ISR IATEILEE E; 26 30.9—67.9 k]/
B3 EE s mAfEw mole, XEELL Bawn 07 A0 2 S F
[BPO] = [BMT] = 1.0 X 10~*mol/I, BPO EAWK Y E; 2% 123.9 KJ/mole 2§
%, iBH BPO-FREAARRERLCARARNEA. RIMEN BPO-DMA KRHY
E; = 48.5 kJ/mole, 3X#1 O’Driscoll Z" |48 E; = 53.6 kJ/mole #HiT. 5 BPO-FH

®3 MMA RERPIELAE

SIR%R (K10l (ki ol SI&ER x J’/z.'mn) R} ool
BPO 79.9% 123.9%% LpPO 77.6 114.3
BPO-DMT 35.9 30.9 LPO-DMT 56.1 71.3
BPO-HDMA 39.4 37.9 LPO~-HDMA 56.6 72.1
BPO-DMA 44.7 48.5 LPO-DMA 67.0 93.1
BPO-DMAB 50.9 60.9 LPO-DMAB 71.6 102.3
BPO-NDMA 54.4 67.9 LPO-NDMA 71.6 102.3

* XRIIGIAKIR;  ** XMII7IEKIE.
R RMEE, LPO-FFREERS X MMA KA E, R E; AEKXE, HiLH LPO-J
BEEARNERARERBE.
4. SR =®-DMT #H51% MMA E&azhh¥
HAEYRET BPO-DMA 5|k MMA RAZ ¥V . RIVEERE BPO-DMT,
LPO-DMT 5|’k MMA HyER&ZH%¥. Ll BPO-DMT ®*hZXH, HE%E [MMA]=
9.13mole/l, [BPO] = 1.0 X 10~’mole/l, %2 [DMT] f 0.1X107% %] 4.1 X 1072 mole/l,
BEE 4 HER, HERHMENY R,, B 1g R, 3t 1g[DMT] EER—EL(BAS E
& 1), XA 047~0.5; HEEEE [DMT], %3 [BPO], #74 1g R, ¥ Ig[BPO]
RIBEKREE S HE2), HRM% 0.47~0.5, HitxT LPO-DMT k&, ZHEFEKNY
PR E
R,oc[ BPOI**[ DMT]**
R,oc[LPO]**[ DMT %
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LB 2473, BPO-DMT %3|% a0
i, B ERES R NKE TR Bk !
W, MLt FS g R, 5 Ig [MMA] -
WESEAE, LA 6, HARY 107~
1.0, Bk, MMA REEEHEN -

R, = K[BPOI**[DMT]**[ MMA] —400
FI#ELL LPO-DMT 5| & i , T8 o
M%é‘ﬁgfﬁ. 0.1 05 09

FRLBBEG R A N B AL
S—BNELBEI R AWy B 8% 5IIMMAIRXR BPO-DMT 5IRHkR
W, Dl BPO-DMT BIRHKR 00, a4 =% Frk 095 B K BLFF = T M 148 B
B2, OB TS R AAKRS, HEI R REARERUAK 2, B

R; = 2k4[BPO1[DMT]
R LR EHEWEL L, ARSLETEHRARESE
BPOI[DMT]
R, — ,{P[M](m ’3’[ ])
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1gR,
H
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STUDIES ON THE POLYMERIZATION OF METHYL METHACR-
YLATE INITIATED WITH ORGANIC PEROXIDE-
AMINE SYSTEMS

Qiu Kunyuan, Shui Li and Feng Xinde
(Department of Chemistry, Peking University)

ABSTRACT

Radical polymerization of methyl methacrylate (MMA) initiated by various diacyl
peroxide-amine systems were studied. Benzoyl peroxide (BPO) and lauroyl peroxide
(LPO) were used as diacyl peroxide component, N, N-dimethyl aniline (DMA) and its
para substituted derivatives, i.e., N, N-dimethyl-ptoluidine (DMT), p-hydroxymethyl-
N, N-dimethyl aniline (HDMA), p-nitro-N, N-dimethyl aniline (NDMA) and p-dime-
thylamino benzaldehyde (DMAB) were used as amine component. It was found that
the diacyl peroxide-DMT aystems always give higher rates of bulk polymerization R,
of MMA than the organic hydroperoxide-DMT systems with the following descending
order: BPO-DMT>LPO-DMT>CHP (cumene hydroperoxide)-DMT>TBH (tertbutyl
hydroperoxide)-DMT. The aromatic tertiary amines posses obvious structural effect on
the Re values in the diacyl peroxide-amine system. Thus, the para-substituted electron-do-
nating groups on the ring of the aromatic amine molecule inerease R, while the elec-
tron-withdrawing groups decreased it with the following descending order as DMT >
HDMA >DMA>NDMA ~DMAB. The overall activation energies E, of MMA polyme-
rization were determined, the kinetics of polymerization of MMA initiated with BPO-
DMT system were studied and its rate equation was determined as R,= K[BPO]%*
[DMT ]’ [MMA].





