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Fig.1 Conversion versus reaction time at 180C and Fig. 2 Conversion versus reaction time at warious
different r values ternperatures and r valus
r{®) 1.8247; (+) 2.0714; (&) 2 3061 Tand r ( +)190T, 1.5239;: (&} 197T,1.5301;(®)
The smoothed curves were obtained with eq. (9) and 197°C, 1.3085 The smoothed curves were obtained with
(10} eq.(9) and (10)

C(mol/kggpow) 5 F VIR AW FEEHH T [RCOOR ] (mol/kggapm) B K. B—ERBET
C=a+b[RCOOR'], (a, b BHY). BBAL[RCOOR ]=00}, C=a HXWHRZR
BRI Y, Bl o BE R EALRBHM WS R R+ ARDA 7£ DIOL R BEFER.
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4 6=D-E=(5-53)/2, (mol/molgx) (1)
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C = ColrSe +(8-Sy)pl/2 (2)
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Table 1 Values of percentage of solution and clear point calculated by two methods

Percentage of salution Clear point

T(C: r

20/ Cy X 0P 8 x 10 Pe EN
180 1.8247 2.49+6.40p 1.55+6.26r 0.916 0.926
190 1.5239 2.22+6.88p 1.42+6.86.x 0.915 0.923
197 1.5301 2.3247.27p 1.51+7.30x 0.911 0.918
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2.2 BEEHIE
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d[RCOOR’]/dt = k e* [RCOOH]*[R'OH] — £, [H,0][ RCOOR’] (6)
A, [RCOOR' 1 4 B ) Bk 3¢ B, [RCOOH | 93 W BE, [ROH) Y B RKIE, o« H 5
T HA TR TR, b, WER R EERH, £y HO0] 038 5288 53 HE i 4y
KEKERR, p WEERLEE HE - Rp MEXL, FEG)TY,
dp/dt = k,Clexplap)(1 ~ p)}{r - p) — k,[H,0]p {7)
HF Co HREMTREE. TR H#HY CW HE
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AT ST A 2 AR UG HAR B A0 A BRI B, 3 T /S BB R M L I 8 )2 T AR (T) 45
Tk, M TR ES R R, (DA BER, Bl F RV BT, Sl
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B p<p i, HFEQ)UBRNESWPIIEHL ARDA (S EIRT Y.
[RCOOH], = 2C = rCySg + Co(S - Sp) p (8)
FIRERATRG), HNA - M p M5E X, NBEIESHE NN BN EZ SR,
dp/dt = k,Clexp(ap)[ 7Sy + (S = S4)p)%(r - p) - & [H,01p, (p < p.) (9)
% p=p. B, EDXHT R RE B BE 2k o RN
dp/dt = k,Clexp(ap)(1 - p)*(r - p) — by [H,01p, (p = p) (10)
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B ERR, S, # S 4514 ARDA 7£ DIOL f1 BHDA H# ¥ E (mol/mol), HA&
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BHEOMU)NAT BCPPO 5 EG RN R, H 5 RRNH TR EEITLL
BUEEHERE. M TZERENE R, RERN AT ERERANEARTNT .

~RCOOH + HOCH,CH,OH ==~ RCOOCH,CH,OH + H,0 (11)
~RCOOH + HOCH,CH; OOCR ~+=~ RCOOCH,CH,COCR ~ + H,0O (12)
2~RCOOCH,CH,OH =~ RCOOCH, CH, 00CR ~ + HOCH,CH,OH (13

BT iXseFER NS, B RERE —ERI KA, MERAOER, Rin(FECBEEMHNT
AR RS RITN S AT R7EAM AR T 6, X LRI KR vl L ZEs . X T
G R L (13) %00, KV EE FAEME AN K E, i E# T 2t B ]
PR, M FFELENREADM2), BIEEEHFEEER, TH M RELR
E‘Zﬁi‘:

~RCOOH + ~R'OH ==~RCOOR’ ~ + H,0 (14)

LA B W X H R= (CeH,y)2(C¢Hs)PO, R' = CH,CH,

L 7, BT B S 5 72 (9 ) A1 (10) 20 5 17 B 9% R 1 A 2R 1 A S 1oz B B

2 W8 SCHRHRAE 00 T AR B R IR B B by oy &, BT+ Bl KRR B F BCPPO 5 EG
RRARN S, F1 S WHE, RAEBERAFTRG), TRERFRBREM r 876 p. B T
FRETEFEFEERN - 8, TEBIAMER VKRN S, .S W p HFITFE2F.

Table 2 Values of Sy, 5 and p. in the reaction system of BCPPO with EG

S, %1072 Sx10
T (r;ol/nml) {mol/mol)
180 1.4334 1. 4800 0.859(1.8247),0.856(2.0714),0.853(2.3061)
190 1.5286 1.5970 0.853(1.5239)
197 1.5966 1.6818 0.847(1.5301),0.850(1.3085)

pelr)

R, B RR AW KRR E RS R £, BB T A SR YNE
MR LR TR A TR (BT R (9) I (10) b RS — TR S 57 7 AR 4 R, 7 IR A 7
We T AL REARET AR/, R TER Y G A 880 91 ., M7E B I e AR & % {k
T, A K B AR R D, B & [HOI TUE - HE.

HF R Rz 2, HAELERHRFEHTROMAOME 1 -2 FH LR
BTG, BRI T AR FHED B b, £, [HOIH o« B{E, XLEF
# 3R B S EER RO MO0 BITRER S S, it H R B L A B
B (3 AR 1 2 B R FEXBEH, SRR AT HER, BT AR R LR
& BT LUE &, X BT - f T, T E RS SR B B

T3 TEL HEBRN £ [HOIM ~ B/, HEREN TSR, BT by
B 1 B B TR T 4, SR R PR [ H, O W IRL BE s T R MK X2 63 3B, RO R R 7,
B2 BT IR & MR BB, KR R R A 5 R A B P A AN EZ W o« £
R0 R/, (R A SR EEERE R « B—TEH ERVERFH L JL
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Table 3  Values of parameters under different reaction conditions

Cy k<10 b [H0) % 10
T( T ) r . 2 -1 @
{mol/kg of mixture) (kg’/mol’ min) (min ')
180 1.8247 4.1686 5.9682 4.7158 0.3851
180 2.0714 4.0409 5.9842 4.7962 0.38%6
180 2.3061 3.9253 5.8019 4.7074 0.3884
190 1.5239 4.3390 8.2556 1. 1009 0.5077
197 1.5301 4.3354 10.376 0.6317 0.6502
197 1.3085 4. 4687 10,221 1.0703 0.6531
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Fig.3 Plot of - Ink, versus 1/T for the reaction system of BCPPO with EG

F5r IR, (HHEREH AR WA, 3 HBSF Arthenius B, B 3 iR @ 3 &
—Ink 3 1/ T MR X R T E/E T EENHISEIEEY 13.658kcal/mol.
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KINETICS OF POLYESTERIFICATION OF DIOLS WITH
SOME ARYL-DIACIDS

ZHU Qingsong, WANG Lisheng, WANG Shuxian, LI Qianshu
( College of Chemical Engineering and Materials Science, Beijing Institute of Technology, Beijing 100081)

Abstract In view of that polyesterification reactions of diols with some aryl-diacids consists
of the non-homogeneous and homogeneous reaction stages, two equations were proposed for
calculation of the solubilities of aryl-diacids in reaction mixtures and of the “clear points” of
reactions, respectively. On the basis of the two equations, the kinetic model proposed by Chen
and Wu for self-catalyzed polyesterification reactions was modified into two rate equations
which were used for the non-homogeneous and homogeneous reaction stages, respectively.
The two rate equations fitted the experimental data well, as was confirmed by the reaction of
his(4-carboxyphenyl ) phenyl phosphine oxide with ethylene glycol under constant reaction
temperatures of 180~ 197T and at different ratios of diol to diacid, whose rate constant and
activation energy were calculated. The reaction rate constant was affected by temperature
according to Arrhenius’ law. The results of application of the two calculation equations of
solubility and clear point and of the two rate equations shows that these equations were
reasonable.

Key words  Polyesterification, Kinetics, Bis{4-carboxyphenyl)}phenyl phosphine oxide,

Ethylene glycol



