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ABSTRACT

Effects of monomer’s water solubility on the kinetics of polymerization, molecular
weight and copolymer of (co)polymer were studied. On the basis of the kinetic model for bulk
polymerization, that of suspension polymerization was presented.

A small amount of oil-soluble initiator, BPO, was dissolved in the aqueous phase and some monomer
was polymerized for the water soluble of monomer, when acrylonitrile (AN) suspension
polymerization was taken. But comparing with the total conversion, the polymerization in the water
phase could be neglected. In addition, the water-to-monomer ratio affected the kKinetic curves of AN
suspension polymerization. As the water-to-monomer ratio increased, the limit conversion decreased. It
indicated that the monomer dissolved into the agueous phase and would not return into the oil phase all.
Furthermore, polymerization conversion in high conversion is larger than the conversion in the aqueous
phase. It indicated that a part of monomer dissolved in the aqueous phase could return into the oil phase.

The aqueous suspension homopolymerization of methyl methacrylate (MMA) at large
water-to-monomer ratio was investigated. Comparing with the bulk polymerization of MMA, there were
large differences between the kinetic curves of suspension and bulk polymerization, and the
water-to-monomer ratio affected the kinetic curves of MMA suspension polymerization. In order to study
the affecting reasons of monomer’s water solubility on the kinetics of its suspension polymerization in
detail, a modified kinetic model for the MMA suspension polymerization is presented on the basis of its
bulk polymerization kinetic model and three assumptions. The three assumptions were: the amount of the
monomer which solvents iﬁ the water should be deducted, the propagation and termination rate constants
should be decreased, and small amount of oil-soluble initiator had been introduced into the aqueous phase.
Using the modified kinetic model, the effects of water-to-monomer ratio, polymerization temperature and
initiator concentration were predicted. The simulated kinetic curves were in agreement with the
experimental data. The affecting factors on molecular weight were opposite to that of kinetics. It could
prove three assumptions were reasonable.

AN’s water solubility was large, it distributed itself between the oil and the aqueous
phases when it was copolymerizated with styrene (St). It indicated the partition coefficient
was a function of temperature and AN’s concentration in oil phase. Effects of AN’s solubility

on the kinetic curves of AN-St copolymerization were investigated. As the water-to-monomer ratio
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decreased, AN and St ratio increased, polymerization temperature enhanced and initiator concentration
increased, the conversion would increase.

Effects of AN’s solubility on the molecular weight of AN/St suspension copolymer were
investigated. As the water-to-monomer ratio increased, AN and St ratio decreased, polymerization
temperature decreased and initiator concentration decreased, the number and weight average molecular
weight would increase.

Effects of AN’s solubility on the copolymer composition of AN/St copolymer were
investigated. In order to study the affecting reasons of monomer’s water solubility on the suspension
copolymer - composition in detail, a modified model was presented on the basis of its bulk
copolymerization model and two assumptions. The two assumptions were: the amount of the monomer
dissolved in the water should be deducted, and apparent reactivity ratio should be changed. Using the
modified model, the effects of water-to-monomer ratio and monomer ratio were predicted. The simulated
copolymer composition curves were in agreement with the experimental data. The copolymer
composition distributing was even at low conversion, while it was not even at high

conversion.

Keywords: Water solubility of monomer, acrylonitrile, methyl methacrylate, kinetics, molecular

weight, copolymer composition
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Kalfas % A" YRI5 MMA BIFHRINAN: BRREEINZLREITERFHE
B ABABT I E R0 BT RS, 01 0 EREE R il T X284 T KA
AR RAKET A48 TR AR BRE N, EREH - PHTERUURGER
H, BEEBTEERERIN AN, ET VAc BFIRE, RIMEKMLKHEX,
REERTWHA . Mino ZPIEFFR AN 5 St BFHARARE, HRIMEZHIRE
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B S EFIRE R —. Zhang EAPIHFR VAC-TIHRETEE (BA) BFARAR
WERIAFARKIRERR. B GKEENTRERESNIHE. HBRARHRW,

Lo 0.06 0.65
§otr8
5 / "
?u e Joss 2 g 06Op_to
H -4 & - S *
3 Qi 0 L £ Eosst
- s Jas gg -g_z.
|
£ , §= s §0-50
Eo °, s £ £8
= 3 1 ] =045
& Srop £ < ol
E“ Je 2 g 040 66 o © O ° °
Acrylonitrile
00 . P . 0,01 0.33 : y Y Y
0 5000 10000 15000 20000 25000 30000 00 02 04 06 08 10
Time(sec) Total Monorer Conversion

H23 FZHEMREBCERARELTEER 24 AN KBEXERZBRFTER
B, BRI AT DA B A TRE A A R I B JERARRE T
BIRE AL LA L 28 . (Mlino 7F 1956 SERY SIS 457D :

fEE 2.4, HEMN S CRABNARARSRASAENLRES, RARN
ERMBTREEE —H. TRIPEBEWAR (KL 43%AN) 5BYIH (514%AN) K
—30, XUHPEIRG AN ST BRCE I KB, WA 38 A KA RIR & YR
U BAEAERKIE S .

0.6 0.5
04t a
03 ) 3 o o
e b
02
0.2}
o1 0.1
0.0 L —e L . 0.0 . N N "
20 40 60 80 100 45 50 S5 60 65 70 75
X(mol%) T(C)

Kl 2.5 VDC-AN B8R HEMA/REWRL T I5H K26 TRESRLR VDC-AN BEARMARE
BN (a WA XS AN KB B4R ERBIHEMELE (a hBFELE AN XS
S, b BEE AN KBEEGIEER, o b HETHER, b B AN KBEEGHEER, o

B I 6o
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B 25, 2.6 & Lu EAPBHR AN AEHEE VDOAN RBERS, ZERAFERR
ERKBEHHEREARABER. BABFH AN BFRARSRFHERMERR Y AN 344
R4 .

Luill, VDC/AN BEFHRERAFKKRE PELUTILEARR: 1) MBHABRASR.
ERGEH ARG &G T, VDC-AN BFHLRIBEYIRER f FIRSWIHRE N
FI¥RFAGHE. IRETRERSVIFHAHL AN ﬁ*%ﬂﬁ?@iﬁk*, SHEMN
18 AN BIVISHIKE f BB1E, AT RAERN FEEGIAERT, AREMHEEYP AN
MO8 F R, 2 4RAHARRA. HF AN WERE L VDCHEREn K, F
HURR & KR HFE AN BEEEEL VDC R, EEBFHESD, B FKMH AN &57H
T MEEIRBEATINGE, SREFVAE AN RENEGE [ TRIEAFRSE, FHUE
A4 AN %48 AR F) A0 P39 40 BB 10 28 PR AN A FE o R L A SR L JR18 o e T T L
VDC-AN &iFARMIRNARS AR GEHREAE. 3) BEABUEIR. FERE
H, BT REERE, Bip LB RTIE 100%: M7E VDC-AN BFHEH, MW
RREKARE, WREHEBEAREET 100%, ﬁ%%ﬁﬂ*ﬁﬁ%%é%ﬁﬁ,
AMEIRE — 300 AN R BEEAASNRE RN, TEPHSLBEEHEEEN
HRBRA RS AL, RABLELRLD 100%,




P R 16
3 SLHHSr
3.1 BARER
31 TREH—-WE
PR W " &
R (AN) TSR | MRS | TTRA ) | AR AR
AR (BPO) SAWisE | BEEG LS RAAT | B SR
REEFEARE (90SHI00) A O R 1% KT
NN- LB AE (DMF) SFe | N EERAL LTRA A
MERK (THP SHREE | BURAR L 1 RAT
LA bR SRS | PEE Y Y RRAT |
SR (CHOH) SHEE | BB SR AT AR
FEALE (KOH) L | Limbee |
Z (CHOH) SBREE | WM KAEAL 1T
ZH (CH:COOH) S| BRI L TR AR
Bi(l,) SHREE | ) AT PSR 1
BALA (KD SAREL | ) AT B 1T
EATHRTE (MMA) VAR | REE S R RRAT | TR
KZH (SO T | REE A ARA T | AR

3.2 SER

3.2.1 KA AN IREE K E

O ER A EE IR T % SmL AR IMAZHERIES, A SOmL #3 0.IN
FHomEREmRREEE. +8E, MA tmL ) 09N ZELHHZHER, K%
¥4, BAMEIA 76mL BIZ1ER (ImL ZB. 75ml BE). SEOWEM 0N
FRUER B E REANTUHE, FERE 1 2.




HOL KNS L0« 17

53.06(V, - V)N
V. ox10

PV% =

A PV% 29 100g B AN BIRE. Vo hilE AR TR 3R (ml), v
AT E R TR R (mL), N A HERE (mL). ¥V HRAEER
(5mL).

M 100g 7K+ AN BIREH:

194 x| 100
PI/%X( dHJNJ

P% = Y
100 V% j
( dw) -

KF: d, , HKEEE. d, AFBRET AN %,

3.2.2 AN KHEEAE

BESKHLEAZEARETHRARHENRXANAAREES, IALGE
0.4wt%ff] BPO 1ERBIKA, 02wt%f 90SHI00 144 filil, @ N, HiEE, #HITEE
R, RM 1. 2. 3. 4. 6. 8. 10 /PEHE, 4r5iHUEE, W AN TERKMETHIKE, B
3 AN KB G LE.

323 BALR

&5%mL&%%E$¢mAﬁ$Hmm ik, AESAETRARE, AT
RFAFN BB RE—erBE, RESDHE. SRk FRESTEREREN
RIERIEIR, FABMZEE, HEER, HE. HEELE.

324 fHTEMNE

HBRAYRERITRRBERR (GPO) 40, BRI EN S FE. GPCHIR
Kb 25°C, FWBVMCHIDENRN, FE 1.omL/min, ARKIE 03% A H, HHEE 35~
50u L, iEEE) A 0.2min. PMMA 53] GPC i%EG, A K=0.0075. a =072 #{T
YERT. ERYMILIARHE PS HEEHRE, TRIE.
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3.2.5 AN 7E7K/St PR3 BC R il 2

FE—ERE. KM, BERLT, BREIEFN AN, St RUKEEES, REDUHK
ARFHET AN AMEKERE. REPREE, WH—I0H AN ZERECOIKE, &
KA UBENLRET AN ZEFARES R K.

C,
K= %

R: K, VAN EFMABESERE. C 0 AN EHRESOIKE. ¢, 5 AN 7EKAE

B
BRI RGBT, 32 Lk, 85 AN E SyKEHM S EREA.

3.2.6 FLERA AN E ;

SEFE IR B th 84 2 B IR B B BT ER S UVTS1GD #4MA] Rt ot
it. MEHFEWT:

FRAl—Z7) St BB =) DMF B (HEWKET5H: 0.5, 1. 1.5, 2. 25, 3,
3.5, 4glL) MATEAR, BRRLE A SREKEL RINKER, MAb g, )
0.04g BENFFY (£ DMF ¥E, ZEREE BN WA 10mL MEEMRHE
B DMF 3, REMHTERMNAM, BRWE A, IRz LA T Sc ki
FUREWEE ¢, BiHEER St pksnn F R4S,

3.2.7 AN/St FERWI A 543 A I3 E

BEIMRBOLIE(UV) SR EIT DR BIL, — I MEUE, — MR BUE.
BRI S FEERESTTR, RENELRD > B S AHMEHT .

GPC TR s PIENRN, M 1.0mL/min, REWE 03%LhH, HRE
35-500 L, B F ZEE 0.25min. A DR M 255nm () UV ME RAR DA, FIYHE
4RI LB F).
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4 AN KX BB R E) N #w

AN TEKRERELLER, RHAAMKEETEERGEWNERRiFr —, H
WEY PAN FHET R AN F, BHREEFERES. EEHARRAML THREGEE,
UREHNLET AN SFIRESER,

4.1 KA+ AN B e &

BFT AN KB R BERA N EOPW, HEELE AN FEKPHKE. T
WE AN 7EAAEF K ERFTEE Mino? " f1 Beesing S APVl BERE. T0LhrlE
FHEER A, BRMEMEAEHITHE . SERENER. KR, FERAURFER
BT RERE, BEBEMERF.

D BRAMKE

Mino? "V B REE/E W, T Beesing™ H Z.REM . 4B LL M ERHTHE
EXR, FRRE 41,

' 4l RRR R TR

Y ERRIRE % PV% HATiRE %
FNE 1.00 0.93 7
L& 1.03 0.88 12

W 41 LB, B TR AU R 5 5 L Z B A e b 2
26 KOM PRI AE B T B STHRIE 3 15 20, MZBETOE B TF - B
) B
Meinol/ i 8440 52 TRESEFE P8 1 . T Beesing™ i 2 B0 2 B AE o #6 EA1.
B A T R TIEE, TL4 B AR 2 B 52 P BV M S L A7
R ILE 42,
# 42 AREPEELIRFRENLE

22 1F 7Y LRI % PVY% FHRTIRZ %
s R TR EBR 1.01 0.90 10
LB 5 R 1.00 0.93 7

HE 42 TUEH, ZERE S BRI ) & LRI AR 2 2 LR B R NS



AN KR LB IR R E 0 20
WA RIS, ETEB 2R R RSB ER & LR,
3) HEREMEE
Mino?7#0 Beesing Z APVH T BT AR, WXLFE LSS O, THAMTE+L -5
BRERN, AR TERAEHERS. XRERAEK 3.
£ 43 FEBHEREHTEIRENLE

BERE KERRE % PV% HRXREY

7 O, A 3.01 2.46 18
E618 3.01 2.88 4

7 Ny W 3.01 2.93 25

M 4-3 WLLFH, 7 O, HAER LT N, BFHIMMEIRER, HOTIKZ, XHH
#/A7E KOH EEUFIS M TS ET MR ER N, FETEHERMAE+ ZHREm
KOH ER N, HA#E.

4) BERE R

Mino?” ! Beesing £ AP 0SB R AT ROR 2 4, LR L&D H AN 7]
BHRESE T CHBRNE S, HMRTATESRAEHENT. SRR LE 4-4.

® 44 R EREIF T IREM

LR Y% #E Bt ia) PV% FARRE%
258 0.93 7
1.00 10 5454 0.99 1
30 4+ 0.99 i
2 5reb 2,73 8
2.98 10 % 2.86 4
30 5344 2.86 4

R 4-4 TUUFH, $HE 2 S0 pAARHE ZE W E 10 80K, T 30 48
FSIRES 10 8RR, XEBEHE 2 9%, BESFHN AN #LRESET oRBER
Risgd, WEHE 10 4048, AT AN 2R 5T+ mERNES, FTIRHER
AR+ THIEA KOH B N EHIFFE 10 40480, AL IEFERITEZ

B Ul EREREIBERERN: BRAEBEERN, UZBNEAEERMEL L
Al N HAEE 10 080 LM EAEEREAEE —RHRE, EiREANE/,
R PR 1% 7 5 SRR E /KA AN USRS .

4.2 KR EX AN REFEHRER K Z W
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WL -7k, £ 60°CTH

9gAN F1 100g KIMABIREZES, W 100
A 0.036g [f7 BPO 5[, 2mL1% % JS—
90SH100 4 MK Y, B N, 15ig, oy //
BATREARM, KM 1. 2. 3. 4. 6. g /
8. 10 /J\ ETf , ﬁ%uﬂxlﬁé , ‘]ﬁjﬁ! AN 7:E7k § 40 /’ —%— Actual Monomer Conversion

H —&— Monomer Conversion
HEKE, BERLES,, REBE 2P L e e pase
KIMEAEE. BHME 60C K K a— s 6 s 10
Eih 2: 1 (ANSOg. 7K 100g) HEATHE Timeth

AR, BALANREENE (LE a1 KBS AN BiFHRIEREN
4.0, '

T IRAFIEEE TH AN, X AN £8EKE, MEELER SRR KHE
&, RIFLBE R, AN 7£ BPO MBI RABR THLHFRKMARE. BEILA BPO
RMEMSIRF, BESIETKE AN BAFET BPO B EIKMER, AR
ETRMES. HERNRSELERILR, A4 2% A8, EARYT, WTFKERA
HALES BB SHLEALRDS, LTS AN BENRE, E%E AN KT
MER. RARNRABRILERNAT AN ERAR AR,

4.3 AFKHELXT AN B85 8) J127 K5 W

AN H{F 60°C BT ZEK FHIEMRRE H 9.00%. FREKMEE T, BT KNREREER
R, I E R - ) b R . B 4.2 ZAF AL T AN iiﬁ%ﬁrﬂ%iiﬁ
Blghsk, TUES, MBAREEKEE, RHBREFKOBIES AN, BEKmAE
WM. AN HEbAb oA e gha R 4 BB TR . (BHTINME KM — 4 AN, BEI%E
AN KFE R - T sk (B 4.3), FTLAE W, BAEKMILIE N, AN K#ILER-
itinl ghek 3R A R B MAEL, REIETEM (LE43), MANERTREAGE
WA, MElRFEMARRIER, BEFOMIMIETEAZIKE, SHmmEm0n5
KA RIEH MK, AT AN HREERAAHLILIER, mIsEHE.

Foh, BEE A LB, AN BIRIRES IR, XA R T AN SRR S .
MEAMENER, FTANAERLEE, ARG IAREN AR, AN H)
IR IEHALH D AR T T KR AN B & 04 2R MAKARR R Z] 48+ .



AN KT LB TR R (s g2
MARHEHEE AN R HEHAFYE?

100
100}
30
° 80 A
<
T & 8
.% r-] 60
Z k= s
o oy
3 g 4 s
2 ° ol -
o .
6 2 4 6 8 10 12 0

ka2 REKMIEASEANKBEREAE E43 TREAKMEE AN KEEN LR
B A2k (T=60°C. [BPO]=0..4%wt) [AlfhZE (T=60C. [BPO}=0..4%wt)

4.4 TEHALET AN BIFREARE
hTHEHRBHCBET KM
ANGEEZIA S, Bk T mighaE
i AN BF R R . KL 2: 1 |
(/K 100g, AN50g), H# AN HiK
PRI Eb B+ 1200 T I TR R B 1
KRRIMAZIREE, FIKH PAN K
% (60CF, ANSg. PAN4lg. 7%
100g), WEEmHELET AN BEH
RRGEE (SEIE 4.4, BERE
FHRAREBmE, RAKERE,
MR R HE 1 (60CF, AN9g. 7K 100g BED. Mk I, HERBHNEEL
ETHBEFNRRARAE (MK 2) ERTIERSEMAR (g D. HLRERW
HABE, A 10% AL M8k AN KRBT #HE.

Conversion/%

82

Timesh

W44 RHLE T AN BIESREE

4.5 gt

£ AN MBIFHRES RNT, dTHE AN FHEBIETK. AR



AT A4 58 23
H1 BPO #H2I TK48, AMHKMERERE, HERMREHLEML, XHHIKIE
REEET L ARG
AR LT RBZREEER, BEKMILMEM, FEEKENE, BREBEW
2, THNBETRBIFRE 006 AN R, BIE AL R, LA fa) 4% th s 7 3
ho, EEEARIFE.
BEE Kb, EHR BRI D, BT IRHE 2 RN & IR ]
BlHAH. TOREUERETHREGHELERTAMREMLE, HBHFHMETRENS
A AN R B T yhAH.




MMA JKHHE 0 TLBT M) R ) S 1 24

5 MMA 7K¥ X B E) 112E KRm)

AN TEKTHEBELE KR, BREYARBETHAS, (B MMA 7K FHBREES (25

WRENR 1.59%: T0CTF, H 1.60%), HEAVRETAET, BHRREZRS.

R MMA K& ﬁﬁﬁ%ﬁﬁ%ﬂﬁ%m%wﬁ KRBT, ERAKEEE W
AT LA TT B R b AR

5.1 FFERR A MMA BFE A8 R sy

BERGRAGLUNEERSFERFUITHRA RN, RENEEIIER, —4
PMERBHAAGT AR SN —MRT. —REFRSNWEENENI N FEERGREMH
L, H A AR NERMNAE B R RS NREEER. A8%, ETRAE
BREIZNERBERGINE., ZRGEN T ABERADRRA (0 StE) 8
FY&, EXFE-EABENSRE (0 MMA. VAc, ANS) B&HIRE.

MMATEKPH —EMBERE 25CT, WIREN1.59%: 70°CTF, H1.60%) U,
BEE KM LA (10:1. 20:1. 30:1), BIE T KA RFMMARFHRN B LE
5mnE kR, T ERER SRR SR MM EET S (LESD. BuE Rk
KEENL, MDA (bR ) R A IR 4, Tl B IR K, IMMARI KB, 45
PRI KML T A ARE, EMREEERARAMNEWN, RN, NEMRRELE
o A L I T S AR, R ERAE TR A kR N B . Rk B EXH
BRI T R |

SRR EMMA R BRI RER A5 2R, BRIt G h S B A
DA AN R & R ENTMMmﬁ%ﬁ%A,M?ﬁwmm%ﬁ AT REXIHR
BN IS HERW, ﬁmn@¢&¢&¥ DR A 3 7 Sk o B e
BEIARE: D WTREEKPEE-EWERE, ETEETHERSANBRET
AARHEA H AR R, FAAKE FACGHRRAR L, SR LB R A B T
AR E AR E R 20 HTFBEREBETKAMA, k. LEE—FHHE, X
BRPO R S B0 HATHIE S R RO & T 3) i T K TP, RIE DR B
MEEIR R B, BRE T BIFRT 95 R FIIKRE, SR i S 3 B sk bR
W) &M,



WL N0 5 25

100 100
£ 80 o 80} e e
g £
G 60f B = 60} I.' 1
¥ ’ ’ l 2 0
3 1] il
O 40 2 401 J
] —<— Bulk g 5
8 20 —o— 10:1 S 2t 4
—0—20:1 = O Exp. data
—&—30:1 0
0 ) ) R . .
Q S0 100 150 200 0 50 100 150 200

Time /min Time /min

K51 FRAKMIEMMABERGSEE  Ws2 MMARFERSHIATFHELERER

OESLY Jagial il n ia)a ey
(T=70°C. [BPO]=0.0413mol/L) (T=70"C. [BPO]=0.0413mol/L)

R AR, ARE T A (EREES2HED. WEEEIMER (GRA
Bs28£2), HEFIMBMER (FRLES2ML3) URIMEREMEBE (HR
E@m@ﬁwaﬁm%XﬁmMMA$W¥é%ﬁ%ﬁﬂﬁ%ﬁ%ﬁ%ﬁﬁ%%ﬁ#,
5§%éﬁ%§k:&%E%ﬁ%&%@&&#ﬁﬁ%:Rﬁﬁﬁ%ﬁ%ﬁﬁ:ﬂ%
RIFTIMMAB R R &3 R8T

5.2 KM LS MMA BIER &3 #E RN RO ETH

MMA 48 70°CRH{EK P EIIRR % 1.60%, AFRMAMIET, BTRNAEEE
AR, FEfRIERIESE 1, BE R R A RERTRE, FRMEAMILER, &
IR, WA ERS T B RDEE KB A 0.09987mol, W7 AHRIVIME I A3kl & . skl
B4y 80 10:1. 20:1. 30:1 AT, A TiFHENE BSR4 008395, 0.06791.
0.05193mol.

RIE RN 2), MRS L. L EREHTHE, MHXRBERELREH
B b, Bk SARR AR &, 70k o, BARAS IR S ARG RIIBREAE
RIS S HORTIHE, MERRSMEMESHSRENLES 08, BERAR
IEERSH S REHIER 0.2

BB A SR RIS R FUBIAK MR, AR R B AR AR A, TR
iR 3), BRI 31 T A B B L I R A R . B RN, AT K L
B8, wABKARMEIR AN, ARSI AFIHIGEE S 0.000464mol,



MMA SR SR IR IR A _ 2
WEEAR RIS R AR & . ABEL 2500 10:1. 20:1. 30:1 M F, BFHENSIAR
FUE ST 91 0.000450. 0.000400. 0.000300mol.

FRULELAR, IBRUHEHREER. FRNE. BEBRERESEHT
EE, BAEAKMILTH MMA BEREIHEHE, HERAMES LRI S
BILLEB LA 5.3, BHRIK MMA BEREESHEHEETMKHUIBRRED
2@y, CRERENERRS I MEBLESE.

BB 53 ETUEE], MARRABRRREEIERET 100%, BYAHFH MMA T
SEMEMEMET, RESESMORKRE. KalfasTWLRIFLTIX—/A, EFE
B iE 3 TIRF LI,

g
g

af? o ¢ 0 o o o
0} %0
4
ES M ES o
g 8 . @ Buk £
' o 10:1 |4
g © : $u ©  [BPOF0.0826 mol/L
g & 21 £ 2 [BPOE0.0413 ol
=} v 301 o o
20} bl
o L " L Q! i L L
0 50 100 150 200 0 0 100 150 200
Tine fmin Tire fmin

F53 FRAKMEMMARERESHNY  ESs4 TFRSIEFREMMARERSEH
RS L R LSRR R
(T=70°C.. [BPOJ=0.0413mol/L) (T=70°C. 7Ky tb%20:1)

5.3 5IRFIKEN MMA BFRE3) N ERRM R EHH
WA E S 20:1 RABAES 70C, ARSI RABAR, 55 S RFERLLLT b
HHEWHANE 54, B, RRTRNRANF BR5ERARETUE,
VLAAICHR ) MMA BRIP4 3000 SR BTN | KA B R A3 W
T EAFSI R T RIZIDF ke, B 53 RAE XN S, HEFA
KoZ BORBTEK M E Sy 2011 SRR I A S, BEINZIH S AR S R MO AR
e, H—SRRTHE 3 AR

54 REBREEX MMA REFESE) ¥ 0ER LG ETE
B AL 20:1. 3IRFHBRIKE S 0.043molL, BERARE, B AHA



i1 N2 TR RS VAT S 27
BT (IR I L 5.5, TV, AT A 55 A 55 A A
RIFYIE, WUIA IR M MMA BERS
WHEHB TR SRENRAT Y 0
K.

IR R AR E T 3 h %
W, AR, ST S MR A
Wk 20:1 WEBRERASN—F, B3
B3 2 AR SR MR ST E 2R, BT I S
BERTBWERE, LN LOEE, et
Bk, BEERNEE, s Es T TRIMARE RGO
0.06791 3524 0.06801mol; HEEFTZ&IEEZR ((BPOI=0.0413mol, it Et:34 20:1)
SRR, TR RS T o
BN, E, BERALILERSKSAANLERY 085, TATERAMKEE
BRESHHAMLETY 08; FABKBRIRANBEARENRE. EF AN
AR, S S LREGR ARTYE. '

g0
=]

-3
S

o 70°C
o 50°C

e
=3

Conversion /%

b2
=3
u\

5.5 /N

B EAKBL TR ERSRPESFIRNLRENURAGRALBER,
RIMBEHKBEUE EREDHETEN, BRSERENEARKBRETRET)
%, 7 MMA AHEAZHZERER L, H—SR% 3 MR RS T AR
HIARR . WKRZIEERS R, S5 NmEET RTINS, BR6E
HIBERES) A, EAZHA AR RAARL. REEE. IRTRESR
MMA BEREFHHZHEW, B5LBREIRREITIE.



MMA KRS IR R T- Bt W 28

6 MMA 7K1 BRI RY 5 T RN E MW

E—BHAT MMA KB EBIEZHEINHZNEW, FAAZSREECH
MMA FERE S FRASRATEE, BB 0% M R RF AL R A & .
FERER LR — SR AR EWS T RETHA, TH MMA KEENIRYD TRER -
W, S TRERERSYNEERG, PRESERNERR, W5IEWRE. ReB
ES, AEUREWS TENIEER, E¥WTRIER. WHE—%, SFRT 8K
EHNEBERGERNBW, A LREWROEENRRZ —, I HHEEAN
Fok L3t - FRBE, RIS R EURRABEXN S TRAEW. A
%ﬁ%ﬁﬁ%%%%&iﬁﬁ&%%%?#&W,ﬁﬂﬁﬁ?i%%%,u&%%ﬁ?
ENRREACREBNESEENER, Bl PHRE— AL, #—HERNER
W= SRR TERLE, DREHHE)HE R ERE.

6.1 /KX MMA BENEY > FENEW
K 6.1, 6.2 EE 53 SHENMELETRRZELIE (GPC) 4HBEIMARK
WML THBHINTE. ENATESBERSHAENREA.

¢’
5 =10
by
£
E —=—bulk ?15
Faf  —o—i01 8 —e—buk
g —a-201 i oo
&2 —~v—30:1 B0} Al
£ § | v
i :
g 25
[ 3
0 i s
2% 4 6 & i o o

=)

20 L] 60 80 100
Conversion/%

Conversion/%

Be.1 FRIAMLE MMA BIFHRYEN E62 RR/KMHE MMA BERYEY
SFE(T=70C. [BPOI=0.0413mol/L) S TE(T=70C. [BPO}=0.0413mol/L)

HE 6.1.62 AILED, BERABINS FREEARSBANSTFEE L,
TIREE KM LM (10:1, 20:1. 30:1), SFEBEMM. XFEFMAMEN MMA
BERGEENEMA R, B 53 TFRAARSEER/, TIMEE Kl Gmn



RN TR RS

29

(10:1. 20:1. 30:1), BWEEESWRD. XM —PIER T FARKBEHTEE
FAMENS SRR, Bl TR RA D) N R T,

6.2 I RFIREX MMA BZE-E 5 FRBIZ W

F 6.3, 6.4 RAER 5.4 MM T SHB B0 RETRRBECE (GPC) HHIA
BARS RAKE RO TR, ENH TREBFIRAHUENXR. WETUE
B, SIRAAMAKRERK, HTFREDS, KEFMGIRAKER R SRR W

FERR.

xio*

W

—o— [BPO]=0.0826 mol/L
—u—[BPO}=0.0413 mol/L

[

number average molecular weight

>

20 40 60
Conversion/%

o

80

100

x10°
100
~—o— [BPO}=0.0826 mol/L.
) —u— [BPOF0.0413 mol/L
HEX
H
£
E 50 p
% 25
£
00 n .
"0 20 40 60 80

Conversion/%

B 63 FRFIRANKERN MMA BEHRY K4 TRSIRFIKMER MMA S7FHRY
W TFRT=70C. KiltkY 20:1)

TEHHFR=70T. KMtk 20:1)

63 BAEEEN MMA BERES S FEKEW
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