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A TAME RS E N-F X-N-2-2C A Xk (HMA) 4k 2 31 X MMA
RKewhanhFrftf R oAMEN i, bl A4 /HMA/MNP & ESR ®i%
EERFaE HMA ¢, 58 BRTHAGETANAAB LIV R BEGSE 8 &
X, CRINALRRSAARS LML, XL BRLHH UV LEEE, &
FRERXRBIEEZGI LA,

XA FIZEMYES N-FE-N-2-BRLEXEEKR, MMA R&3H
%, ESR W%

AHE R ST BREARNSIAAREATRERS. HARARAZTEMNM-E
FEL(BPO)/N,N-— FEE2(DMA YK R Y, BPO/N,N- — HEX R E(DMT)h R Y. R
=" IR B EEEEEN TR, I N,N-Z(Q-8ZFE)W B %Xk (DHET) §5 BPO
HREMEETI AR, KE DHET fyiE#ZE L DMT K. Hynkova I Hrabak™ &
BT N-HFEE-N-2-B 2 X (HMA), fIET BPO 5 HMA KBy, (BRHFFX
KR AETHERKBRTE (MMA) REWSIRIERRES ¥, AGBELH
AP A/ BPO.LPO(E EZ AR D A5 HMA HERME R38R MMA B
EHENEHEESRESHNEHE, @B ESR BEAARUE T XRERRNER
BHESEHW, UV EESHT TRAWRE, RELBRE R T X R ERNFULRHLE.

REH

Btk MMA #ZHJ7 &40, 2RERBEFH. dHEAY BPO XAdtmhT) i)
#l, LPO ZEi+ Fluka AH™ &, BPPD (E A BRBR(2-RELE)E) R MEEEM
AT o, R RBE D BIMELAEA >99%, >98.5% Fi1 >99%.

i HMA BESR XS5, B N-HERSECER B &R, #8123
125°C/0.3torr,nly = 15718, % 72%. CH;NO T ENF, HEME: C%71.49,H%
8.67,N%9.26; LK EH: C%71.50, H%8.89, N%9.34, MASMEEETTE M, FEW

* 1989 £ 9 A 14 BRELER BAMZESRYWME AT ARTEESS TFEFARIMRES (1989 £11 5,
RE) EHik.
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5 1605,1510,750cm™, % UG CkE 1360—1380cm™, SN—CH, (J) Bk 2620
om™, > N—CHy— T Bk 1450cm™ 7l OH Bk 1050, 3350cm ™,

B 1 2A%E Varian FT-80A NMR {{ -# % 8 HMA (CDCl, H1) £y 'H-NMR
WL T MBI FHRI LA o(opm): 2903 M, 3H, YN—CH,), 3.45 (=
&, 2H, >N—-CH,—), 3.68 (= E#&, 2H,—0—CH,—), 6.70—7.19 (£ Ek,5H,
H H

N
VAN
H H

B e 2- P E-2-RERE (MNP) HxEPFEaR. FX.K, F@. &
S FRATIRE AL HEMER.

re ‘ ;

RARNEREAK SIZREKR - RPFEBEERANOEMNZREAER G, EXKEBT
B N, #EBA KT E TEEKEhH#T
B4, ARMERGEBRY S ETEREL
R, BARBAFETEIRFERBRT
i (PMMA), BEYWERBERE . EET
% OHEEZRRSTE.

ESR iEi#

SoiRHEE A, HMA, MNP 8% : :
TRk, HIREEH 2 2 X107 mol /I, R=F&T kh : J\l\ I
/J\iﬁ%q]’iﬁNz 5 ﬁ@ﬁ%g@]gﬁ#%& !L_lilli]llLlLlLlJ_lllII:I f1rgesetgqteetset
EP,EZA@% Bruker /A’E‘]E(J ER 200D-SRC 8.0 7.0 6.0 5?:;"3’0 30 20 1.0 0.0

ESR JE{(HlliX ESR EE. A TME, X
WEr, HMIEHE 10mW, FHHBE 10kHz,

E1 HMA gy 'H-NMR @8

CH,
FRTFAE. EWES RSN o B8N (O e
ESR E Ligih. NORGHOH
WS

BERESIRERN MMA Bk, SEAHMS HMA FKES 51264 X 10 2mol/1,
HAHERS, 40C RS 3/, SHBERRNESY. BRKGERANFRIR, &
EEREFFHRDPE HMA %1k, 448 PMMA BETREGH, HEASE UV-250
N BE H- 3 5 /MR S 1 .

R 5H®
LHMA MERam®¥w
MEE /LY BPO B LPO 5]k MMA X&EAR, RN HMA HEFERANE
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SH, RERSEE R,. 5 DMA itk HMA WREFEEEZL,H HMA > DMA,
HEGEME 1 . M EADOEETZ BPO > LPO, RAWNS TFEWFNHE,
RAEREBNFARGWST TEURE.

F1 MMA KEEANE R, (40.0C)

SIRIER Ry, X 10* (mol/1 - s) 5l RkF Rp % 10* (mol/1 - )
BPO 0.27 LPO 0.48
BPO/DMA 2.34 LPO/DMA 0.76
BPO/HMA 3.30 LPO/HMA 1.13
M5 1.33X10° M5, 3.49x10%
DR E A8 ]==1.0%X 10-2mol /1, [ 35 H k&1 =1.0% 10-2mol/l <. PMMA {5 FE.
F®2 AHEREET MMA KERSHR,
R, X 10%(mol/l - s)
30 35 40 45 50 55
Fl&RER
BPO/HMA 2.02 2.77 3.30 4.23 5.30 8.22
LPO/HMA 0.58 0.88 1.13 1.61 2.24 3.17
[(EEAH]I=1.0X10"2mol/l, [HMA] = 1.0 X 10~*mol/l,
3 MMA RO NELE
SLEGR E, (KJ[mol) | E; (KJ/mol) SIEKER E,(KJ/mol) | E,(KJ/mol)
BPO 85.8 130.7 LPO 77.6 114.3
BPO/DMA 44.7 48.5 LPO/DMA 67.0 93.1
BPO/HMA®* 43.4 45.9 LPO/HMA?® 55.2 69.5

a. HATHE, LTk ARRICAKES, .

F 1P TERRERE TS MY BPO/HMA f1 LPO/HMA {KR5|X MMA X
REAHIE Rye B IR, % 1/T #5E, i Arrhenius AXMHXHM 5| R Kk R51 X
MMA RAKERENEE E. 2 81% 43.4 F1 55.2KI/mol, HIE SHAMKARTI RRER
W E, BEFHARE 3 HITHR, B TR, RiR7ZE BPO/FHFRER LPO/FFR AR, &
E®IN HMA K E, EE L DMA ik, BT MMA HBERSRN, E.— E/2+
(E, — E.J2), E, ARWEKEE, Eis E,, E,FFIH51 R, #RK,LiLE4HEE BRE,M
E, 43 512% 26.4 1 11.9KJ/mol™ , i L B H E, ¥ EARATHEH E, &, FHE 51
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A% 3. HILFIEZE] BPO/HMA &AM E; R 45.9KJ/mol, X5 XMIMENZL5 X

KRR ETEILEE 44.17KT/mol {REE. B BPO/HMA R—HMER5|RER, H
EH¥E L BPO/DMA hF XK.

2. RS RMEHh%
BERGERE40.0CEET, IR ESIREFR, BERE, WHARBRETHR

1g[BPO] or 1g[HMA]
~2.3 -2.1 —1.9 -1.7

IgR,

~—3.9

§ ] 1 1 !
0.5 0.7 09 1.0

1[MMA]

B2 R,% [BPO].[HMA][IMMA] pyR*skE
1. 1gR,~1gf HMA], [BPO] = 1.0 X 10~2mol/l, AfkIA 40.0°C;
2. 1gR,-1g[ BPO], [HMA] = 1.0 X 10~ mol/l, AK{kZEA 40.0°C;
3. lgR,-1gl MMA], [BPO] =[HMA]=1.0 X 10~2mol/l, FEHRKEA, 40.0°C,

Ig[LPO] or Ig[HMA]

—2.3 —2.1 —19
T T T T T

—1.7
T T

—3.8.

-39

18R,

{ T
0.4 0.6 08 0.9

1g[MMA]

E3 R, 3t [LPO].[HMAT.[MMAT iy R* %A
1. 1gR,-1g[LPO], [HMA] = 1.0 X 10~’mol/l, Xk %L ,40.0°C;
2. 1gR,-1g[HMA], [LPO] = 1.0 X 10-?mol/l, Ak%S,40.00;
3. 1gR,-1g[MMA], [LPO] = [HMA] = 1.0 X 10~*mol/1, B3h%&,40.0C,
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EEE, REHE 2 i 3 W HE S BIR HREAEE R, S5 T ALY, HMA Fi#E
Rk R TREE R , KR A M(1D)—Q)AFTR:

BPO/HMA k& R, = K[BPOI*"[ HMAT"* [ MMA 1" M
LPO/HMA k% R, = K[LPOI"’[HMAI"*[MMA]"* )
LR TFEBRFUFERANMBRESIRREMNS EHTEY
R, = K LA LA A1 b )
3. 5142

Otsu %1%y BPO/DMA, Feng %" BPO/DMT Hy5| RHUEHEAT THE. ik
AREBIFAERE AR MNP i, i ESR G ARRAIIRESTIESH DMA
® DMT AL ERNEBEL IMESIRAKES. RERMYLI BPO/DHET X
Rift, DHET FAEHBEIL BHiE5IREKRE.

cH, R=H (1) CH,CH,OH
— >. CH, — — 1
R <—— / IT <__ / N\ (II )
CH, R=CH, (I) CHCH,0H

EAHFFRANIMET BPO/HMA/MNP k& ESR FKi%, LA 4. % ESR &
AR =HMUEEAHAR. SAETHAEROENEREN 1:2:2:1, XEAEREDLESE
ZH—A "N BEDRAZE, REEERZH 4 -H BRI —4 p-* N k43, 7
APUERE, BREMSBERAG o =140 X 107*T, of =a¥ = 5.33 X 107*T(107*T =
1G). B HMA Ap{EHZE IV. BPPD/HMA/MNP KA BEFIRMIA ESR EHE
(A 5). i LPO/HMA/MNP fk%fy ESR %K, BeElE HMA PAREBEIV,

CH,
= /7 .
—N v C,H,,CH,CH,
<_—> « av) CH,CH, (V)

CHCH;0H

H ol = 1410 X 10T, off = aj = 5.20G, WHENSIH LPO FAKN+ _HEEH &
BiCO,MBR+—HKEEHREV, H o=
15.33 X 107*T,a% = 10.13 X 107*T, a¥f=
/ 0.66 X 107*T, XS %HEE HMA R
RO EEEENTZFEENS, 553
LAY EREEMERE 1V 89 8%
HiE ETE5REENFELNS, b
A 88 Sl FE b4 KR 2k BT B A M

B E R, HREEM ESR BB IE].
10G L4ty PMMA ET &%, UV
WG EE i 6 Brox. BRI ,BPO/
HMA, LPO/HMA K ARSIXRERE B
f 4 BPO/HMA/MNP ESR j#EBPO/HMA/MNP PMMA, #£254nm 1 300nm & 151 THMA
HFE & % 0.1m1/0.2m1/0.5ml (1G = 10-*T) B & R IER I, Ta A AIBN 5% 80

BPO/ HMA /MNP
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0.5m1/0.5m1/0.5ml (1G = 10~*T) LPO/HMA 3|%#kZ); 2. PMMA

#£ CHCI, th (10mg/ml, BPO/HMA

3| &4kA&); 3. HMA #£ CHCL

(0.1mg/ml); 4. PMMAZ CHCI,
f(1lmg/ml, AIBN 3{&5).
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STUDIES ON THE ORGANIC PEROXIDE AND N-2-HYDROXY-
ETHYL-N-METHYL ANILINE INITIATION SYSTEMS

QIU Kunyuan, GUO Dajie, GUO Xinqiu and FENG Xinde

(Department of Chemisiry, Peking University, Beijing 100871)

ABSTRACT

The polymerization of methyl methacrylate (MMA) initiated by organic peroxide, such
as benzoyl peroxide (BPO), lauroyl peroxide (LPO), and N-2-hydroxyethyl-N-methyl ani-
line (HMA) binary systems has been studied. It was found that the presence of HMA can
enhance the rate of polymerization and reduce the overall activation energy of polymerization
either by using BPO or LPO as an initiator. The order of amine promoting activity is HMA >
DMA(N, N-dimethyl aniline). The rate equations of MMA polymerization were found fit-
ting well the equation of polymerization with redox initiation system. Based on the ESR
studies and the end-group analysis the initiation mechanism of BPO/HMA binary system is
then proposed in this papper-

Key words Organic peroxide, N-2-hydroxyethyl-N-methyl aniline, Redox initiation
system, MMA polymerization, ESR, End-group analysis





