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FHEEAYS NN-ZRiRER
PERERSIRGROHTR"
ERE A%

GERKREARR, L)

X@iE MMA BHERS . IEAETE, SHACAER. N,N-Z&5
X PR HMAER5 | RAER

ERLEREM=ETM (BPO) 5 N, N-“H &% (DMA) ARNIIRERKND
APEAEREIRKAY, HTEERAEENRAMOBREREH, BT BPO-
DMT (N,N-ZF#XFER) 5IRER, HEMATERES FHRERHNNE AR
(i, SRRL3 18 BT 4R B N, N-—2-8 Z B (DHEAE % R 8], S5 4 5 DMA 48
{1; 5 BPO AT 815 N,N-=(2- % Z%) M FEM(DHET)* /1 N,N-=(2-BF %)
Xt EERE (DHPT)! MREI% KR, fEHH % B ERA OZEBAN, BX RAEE
R/ SMERED, BT DHPT £ &8 LRIk, R E A T B st it
$lE. AX#FT BPO. LPO (4= A%EE) #5155 DHET, DHPT MRAKA
Bl B ERARTE (MMA) RE, UETAASIRARNRAWEN. RAKEEN
A RAS D ENE, ERERAN S R AR BRS RIS R RO A,

1 SRS REENNRE EEOKE

BB TR /ALY BPO, LPO ME A W& W, LI BPO-DHET, LPO-DHET‘
BPO-DHPT, LPO-DHPT #RMISIRKRSIRG MMA MEA, ARKITHEIER
AE, R EN BPO WEHMEL LPO X, X5 BPO-DMT,LPO-DMT (kA4

®1 FHRERT MMA REENR

R, %104 EADS TR
gliﬁg\ (m’ol/l S) Rr ] (10_‘)

BPO 0.43 1 98.4

. BPO-DMT 7.10 16.5 15.8
BPO-DHET 10.3 23.9 —_
BPO-DHPT 8.98 20.9 9.2
LPO 0.91 1 —
LPO-DMT 2.15 2.36 46.5
LPO-DHET 3.01 3.31 —
LPO-DHPT 3.07 3.37 16.1

[ERAEH]=[FBHE]1=1.0X10"* mol/L,45°C.

* 198741 B 5 BUlE; P EMERNEZES RIOIRE.
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REEMN., ALEADEFHRBERES B 1.0 X 107 mol/l, MMASOC AERAR

E RP ﬁEﬁD—F: . ‘ - . - ) B . . . B
R, X 10*  BPO-DHET > LPO-DHET;  BPO-DHPT > LPO-DHPT
(mol/1+s) 12.6 4.23 11.5 4.62

A THH N, N-ZREENFERY MMA AKRESHEW, 2BI#TT BPO,
LPO 5 DHET, DHPT ARAEARIIR MMA HRA, % | (ILRER KW £ BPO,
LPO B|&FithinA DHET, DHPT, $eEMERARS SHLBRESHEE R,, HHR
St DMT Rt Bk, .

2 RAREERELLE

_ ZERFEIRE 40—60°C F¥f7 BPO-DHET, BPO-DHPT 3|% MMA %4 ,RBR
FRETHOAGRAEE R, BHEFIAK 2, Ll Arrhenius {EE%BHE 1, Xi BPO-
DHET #1 BPO-DHPT 5|% MMA RAMEME L E. 23X 42.5 kJ/mol R
© 45.7k]/mol W RFIS|I R AM E BEMARK 3. d1%% 3 AL BPO 3| & ¥l A DHET,
DHPT #{f E, THEE—¥, HiEXES N, N-ZREEMNPEKSIRKRS BPO
-DMT (A —HERETRMERTIRKR. M E BERKE,LPO-N, N- it
ERAERFEL BPO-N,N-“R &N HEBRARSE, Kt LPO-N,N-— B H

®2 REBET MMA @R, &

R, X10*(mol/l-s)
3% A
T(°C) - 40 45 50 55 60
BPO-DHET 8.00 10.3 12.6 16.4 21.6
BPO-DHPT ) 6.60 8.14 11.5 13.4 19.2
LPO-DHET 2.30 3.01 4.23 5.53 7.59
LPO-DHPT 2.09 3.08 4.62 5.63 7.96

(R ) =[H B ]=1.0X10""mol/l.

Ig(MMA])
0.7 08 08 1.0
T 1 L T
- o
°/° W 3.00
3/J‘ ) 1310 0o
.- ’ ——2.5¢ /o d-3.20 ¥
~2.50 ‘ -~3.30
2 -1-3.00 §_2.B°_ 2 /0/
- o i .
iﬂ’—- S.OT i 1 . - —3.20}¢ //
' -1-8.50 L /;%‘ 1
~3.50 ~ 340
' 1 X — R
=300 -2 -2.00 -1.50
3.00 . 310, 520 BPO), lg[D
UT x108(K™)  6IBPOL GIDHPTI
A1 1gR, 5 1/T BIX&R B2 lg R, 5 1g[BPO],\1g[DHPT]Ig[MMA] #yX AR
1. BPO-DHPT k%; 2. BPO-DHET #%Z&. 1. 1gR, — 1g[BPO]; 2.1gR, — Ig[DHPT]I;

3.1gRy — Ig{MMA]
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EEAERTIR MMA R4 R, Eig,
®3 MMA ROSRWELE

HRKAR E (k]/mol) BECC) . XR
BPO -' 85.8 30—90 (91
BPO-DMT - 35.9 3555 [8]
BPO-DHET 42.5 40—60 AL
BPO-DHPT 45.7 40—60 AT
LPO 77.6 40—60 C o)
LPO-DMT 56.1 40—60 [8]
LPO-DHET 52.6 40—60 1 ATfE
LPO-DHPT 57.4 40—60 AL

&R,

3. Reshh¥Hsr

1g(MMA]
0.7 08 09 1.0
T T T T
' + 340
3¢ --3.50",
A Lowd
// © =370
~3.000
L. s /
-3.40 /
L. | 3.
z
~3.80 7r
-
1 1
40— ; —y) ~1.00

Ig[LPO), 1g([DHPT]

M 3 IgR, 5 1g{LPO], 1g[DHPT],
Ig[MMA] BIX%
1. 1gR, — 1g[LPO]; 2. 1gR, — Ig[DHPT];
3. 1gR, — 1g[MMA]

Bl BPO-DHPT 45| % Kk &, EE
DHPT KE, %2 BPO IRE, 7F 45C
MMA ARG&KRE&, BEF 4+ H¥E, WA 2
1gR, %t 1g[BPO] LIX 1gR, 3¥ [DHPT]
B, BIR MR ERECH 0.51 710.48,
At

R,oc[BPO]**[ DHPT]**
BRURZEXNEN, EE BPO, DHPT &
BE4Y 25 1.0 X 10 mol/1, %38 MMA REF
FE4SCT RS ,HE2 1gR, 5t Ig MMA], K
RS0 1.09, FIIREEESEX

R, = K[BPO1"*[ DHPT]**[ MMA ]*®
FRF#ES %, ME 3K LPO-DHPT 3]
£ MMA REEBEHEN

R, = K[LPO]**[ DHPT ]**[ MMA ]**

® 4 MMA RARESREVNITE

[BPO]X10? [DHPT]X 10? RS R,%10¢ xavs TR
(mol/l) (mol/1) (min) (mol/l-s) 4 (1079
0.10 1.0 1.5 3.08 25.9
10.25 1.0 0.8 4.94 15.8
0.50 1.0 . 0.5 7.04 10.3
1.00 1.0 0.3 8.98° 9.2
2.00 1.0 0.2 13.0 8.9
1.0 0.10 1.5 3.54 26.2
1.0 0.25 1.3 5.3¢ " 19.5
1.0 0.50 0.7 7.13 15.7
1.0 2.5 0.2 14.5 9.0

* 1 [7] = B.68X107MOT (B0C,5) HMAFRU.
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HEREBINRAGEESB, FE—BNENALEFREAROREER LR

Rokd

Ry = —m (AHE R IR IV 381K ]
WA E L RAREHBEIERT BPO-DHPT, LPO-DHPT G| MERG|I R &R,

il AMFHAAS DHPT BB T T MFHFRATR R E RN,
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STUDIES ON THE ORGANIC PEROXIDE AND
N, N-DIHYDROXYALKYL-p-TOLUIDINE
INITIATION SYSTEMS

QIU Kunyuan and ZHAO Ting

(Department of Chemisiry, Peking University, Beijing)

ABSTRACT

The polymerization of methyl methacrylate (MMA) initiated by benzoyl peroxide (BPO),
lauroyl peroxide (LPO) coupled with N,N-di(2-hydroxyethyl)-p-toluidine (DHET), and N,
N-di(2-hydroxyprojyl)-p-toluidine (DHPT) binary systems was studied and discussed. The
effects of organics peroxide and amine on the rate of polymerization, the activation energy of
polymerization and the polymerization rate equation were determined respectively.

Key words MMA radical polymerization, Diacyl peroxide and N,N-dihydroxyalkyl-
p-toluidine initiation systems





