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RELMBTE A BHYAR5RET”
BleA BRE IZE™ HHH I ¥

(MIBEXEHER AA 610064)
* KW

(UMERA ARG 2R BT 610065)
XM ERME HAR SRER, B E

RBMBERLAYR - REENRAERA ) 5E5M0ERSRERM L,
BERSTHBNIAFHEHRT, SREUEMHEHT HIB FHER . ERE R A,
Fm 2R ZER. XMEME T RELKRMRM A B(PBPPP) A EHE ST HEH
FROGTR, REY 9B 0.26 dL/g(M, £5 4000) . 5 F EEMBRIE L, 5B
HWH TR RS, AT 6 RAE, BEE MK T RT R . Richards ZC % A
1R & i PBPPP, BEINE YA FREIERE. h FTHEAAN S FEIHEN, EMITE
ET, HREstREeEmaERl, AR SREE S RN, 88854 F2E PRPPP |
BHBREEL AXAGHHR T ERERSREA IR EHEw, BAERT
T =0.37 978, FXMEEWWEWH#ITT R, MBI T PBPPP X PET # PC B
BYERER .

1 ERSRAPHSHE

PR H (PPD)YE MR8 1 &, AT ERBAL, B A AHXEES.

EERHHS, TREMASSFKENZFOHF, —KIMA KR 1:0.99 K
ARZEBBE A MAEEFAK 19O EEN ERSRP TR, B8 RAEEMR
160C E# A EE 280C, KL 2.5h, AEERZE T T 280C KN 2h, RN RHE, EAK
RPTEHIRE. BRHGEERDE &,

2 SRR

FHNE HCHCL BESWREN 0.1 ¢/dL EHHHIEMR, 25C 0. 1T Wz e
.
LL4MEHE  FH Nicolet MX-1 RIZL AR BT B S a1 .

BRI FT-80A NMR 4 # R &4 . CDCL, HiEH, MinsiEd T™S, B

N .
TR WM E AT KF Carlo Erba 1106 B TR 87 4347, BT F H 37-340
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MY T REERME.
3 E4VHAEREESYNE

DSC  Perkin-Elmer 2C DSC 4MH7{¥, B <4, FHREE 20C/min.

TG Perkin-Elmer TGS-Z BEHHN, BRH, KBEE 20T /min.

PBPPP/PET.PBPPP/PC B #REE & 4 % PET WX EH A AR = f (M, = 2.1 %
109, PC B HEF AR A LS5 (M, =3.8%10%). # PBPPP/PET.PBPPP/PC #
L 0:100,10:90,15. 85 HER LR E, BBERRTH 130%6.5 %X 3mm.

MR EREEROEE B GB/TM06-93 HEMBFERFHTNE.
4 ESWNERWR

DI RSB AR A v Bk, ENARE RNV S PBPPP, PN A TES
EERUETEHEMNHNEN AT XBRAS SRS EE, BT HEF
R AR ENNE RN RESSRAENERYFERENER.
4.1 hEFANHES

TESRBE/R A 1:1, B 160 CEHARE 260 T, KA % 6 h &4 T, KA
BEHME L. BB AENARLERPNAITRENREEE, RREEHNER
B b S R AR — K INA R SR P EAR Y. R A, W RN T AR RN 4
BY 5. EBKER a FATYH 5.0 0.06 dl/g, b FAFY N 0.12 di/g EXEXR
BhRA, HTFREABRPERARN HC SE&, A\WMSB RN EBHERYIER, XH
a TR, EEEEFIMASR, FRGERED IR A HE, HERLAEME
LERR YRR . b AR R, REYERS Ry RERE, A DR 1L ER
BTREREENER, S TREEW. RNSHE, SENERNERIMNERD#
FTEEMEE, a FRAMBHEA Y T ER A RN/ A HROERY, b AR N A
Bk BHRA b FRENEE.
4.2 REgREEBHES

PEAREEEHERERSYS TENEERE, & 4. L W RG, TR T R4
BS54 5. 0% R, SRINE 1 FiR K8 AMIRY, P00 FRES. XTREREK
Rtk R ) R IFI B B ERL ERE R 151

Table 1 Dependenee of intrinsic viscosities on ratios of monomers

-0/ -C1 1:0.980 1:0.990 1:0,995 1:1.000 1:1.019
Pl g/dLl} 6. 14 0.23 0.19 8.12 6.09

4.3 B EEE T

XA 4.2 BRMRALEST, FRT RN BB, SR 1
#2.-RER ERRENEASRERAYS FREM HEMEREERE 260~
280°C THEAT, FE IR A0 [6) R B 43 5 BRI S R 09 46 A B3R, Sn L Re A 55 308K, A R &
HIHS %2 X0, RERNNEN 4.5 h, FOBEEERS, BIERER. RANFEN8 b,
FOREYB TR, BEEMEA, RIE, tREEER.
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Table 2 Dependence of intrinsic viscosities on reaction time

Reaction time( h) 3.0 4.5 6.0 8.0
i {2/dL) 0.22 0.37 0.23 0.19

4.4 RERENER

BEMFYGFROEHES T HY . BRI RE W VY, YEHEEER. A
IRERT, LATER KA A EEPIRS MR N RE. AR NS, B %, k25 L,
AMTF Mo Tar BR, BT K2 T 8MENE, AH T2 FBERE. Richards &
TR BRERIES BE 160 TR 32 h, B8 M., N 3800 {1/°4, TEHFBIE
EUREGEY 2. 2%, RUERNBEERE, RN Fxe. ERELIENFLRETHR
MR ERNREAN RN SETREN. E43 8 MBELAGT, FETRNBEN Y
W, GERINE 3. 3R, BEAMRRER 280C. BN BREMHN TG i =, B4
VHEESIRBE D306 C, IRHENBELSERESYSE EEN D, RSB
R KT, A R RER S, mU2FRISATEL A BEE. £LH 4 160T .
220C .260°C 1 280°C I NBA Br i ) IR Y 1B B

Table 3 Dependence ol intrinstic viseosities on reaction remperatures

Temperatute( T ) 260 270 280 290
P (&/dL) 0.16 0.23 0.37 0.20
5 ST

ESYWH FT-IR #E Q8 1.1200 cm ' 1170 em ™', 1130 cm ™!, 962 cm 'R
P—O—C(@) MR MEB ML 1270 cm ' 38 P= O R UR & ; 3060 cm ', 1600 cm™'. 1505
em ™ R E AT IEWRML ;2970 cm 11450 cm ' — CH, BB UHCES, 1360 o LT 1410 em™ !

|
% R CHZ—?—CHI B R WL I

|

b 1 I

| i | |
3600 2400 1600 1000 400 8.0 4.0 0.0
olem™ ')
Fig.1 FT - IR spectrum of PEPFP Fig.2 'H-NMR spectrum of PBPPP

ESWH'H-NMR Q1P 2, \E L&, §=1.54 XN F - CH, LR FHLE K%
HERE, DR =704 N F A TERELERN 8 TRT, 5=7.96~7.14 X FZ Ml
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BEFHSIPEF E P =723 BEANCOCL HERE H3 AREYHYPNMR,
PBPPP % 6 = 11.80 & —2ik, HESY PR ML E MBS BREDW TR I
RimE 4, ARESECEBERRE, AR THREN

EmRMERERE.

Table 4 The data of elemental analysis far PBPPP

c(%) H(%) P{%
Calel{ %) 72,00 5.43 8.86
.
Observ{ %} 71,78 5.41 8.26 00 200 00 208 400
5
& & ;
R & mav AR RN Fig.3 ¥P-NMR spectrum of PEPPP

R &% PBPPP ) DSC #i MM 4 FiR. DSC IR
81 PRPPP W EALIRE T, 0 107 C. B RSN ME#E AN 147 T B 5 % PBPPP
gL E TG Mgk, )\ TG HZE T RIE N, PBPPP #yR R EEE ¥ 306 T, RHKE

l 100.0+
]
B 25 B 7501
i
3 ’ ~
= potrT: 1 1 1

356 390 430 470 500 . ; . .

T{K) 120 240 360 480 600
Ty
Fig.4 DSC curve of PRPPP Fig.5 TG curve of PRFPP

PRPPPI PETHIPCHHES N RuEsHa. EANMENEEEEWE R R

Tebke 5 Flame retardancy of PBPPP/PET and PRPPP/PC systems

PRPPP(% ) [ i0 13
LOI{PEPFP/PC) 27.6 28.0 29.2
LOI{FBPPP/PET} 21.0 27.2 30.0

¥, Hi¥ PBPPP/PET #1 PBPPP/PC & B W[4, PRPPP % PET WEH M RE PC .
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SYNTHESIS AND CHARACTERIZATION OF
POLY(BISPHENOL A-PHENYLPHOSPHONATE)

TANG Xudong, CHEN Xiaoting, WANG Yuzhong,

YANG Keke, WANG Bo, WU Dacheng
{Degarzment of Cheminry Sichuan Union University, Chengdu 510064)

Abstract Poly{bisphenol A-phenylphosphonate) (PBPPP) was synthesized by melt
polycondensation using phenylphosphonic dichloride (PPI)) and bisphenol A (BPA). The
relationships between inherent viscosities of PBPPP and reaction conditions such as
temperature, time, ratios of monomers and the ways of addition were shown in the paper.
The inherent viscosities of PBPPP increased with the increase.of ratios of BPA/PPD, the
reaction temperature and time, but they behaviored opposite varrations when the ratio of
BPA/PPD, the reation temperature and the reaction time were beyond 1:0.990, 280°C and
4.5h, respectively. PBPPP products with an inherent viscosity of 0.37 g/dL were obtained
in the optimum conditions in which the ratio of monomers was 1:0. 99 {—QH/—C1), the
reaction temperature fram 160 T to 280 T and the time 4.5 h. The structures of PRPPP
were characterized by FT-IR, 'H-NMR, *P-NMR and elemental analysis. The thermal
behavior was evaluated by DSC and TG. The thermal analysis indicated that the T, of
PBPPP was at 107 T and PBPPP’s starting loss weight at about 310 C . The LOI of PET
containing 10wt% PBPPP was 28§}, which show that PBPPP can be used as flame
retardants.

Key words Poly{bisphenol A-phenylphosphonate }, Melt polycondensation, Flame
retardancy, Thermal behavior



