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Table 1 The used three formula for PPTA synthesis

Sample number Monomer (PPD: TPC =1:1.007)

Calcium chloride

Acid absorbent

1 0.4 mol/L
2 0.4 mol/L
3 0.4 mol/L

8 g Pyridine (0. 37 mol/L)
8 g Calcium hydride (0. 14 mol/L)
8 g None

1.3 #HRWKEERLE

R X2 0. 125 ¢ T 1) PPTA Hy K iC
A% 25 mL PPTA ¥ i B2 ¥ W, 7€ 30°C 11 18 Yl 7K Al
o IR EE T (R a3, 1. 07 mm) 43 510
PR B IR A PPTA e i 2 V% W (% U 3 1 1) o,
¢, Fe R S35 PPTA (i 5550 L e 286 73

t]
Nn = IH(Z)/C (2)

Horpr e S PPTA VB 2 v W ) vk B8, #% 3k O vk
i ¢ =0.5 g/dL

T AT AH F TGA2050 %I 34 T 43 BT X, 76
AES BT, LL 20 K/min 3 2 THE 2 900°C , ]
SE R i 1Y R TR

U PPTA MoK 5 TR BUL 8 78 0 IR 6 )5 T
J, ffiFH Nicolet 560 7Y {if FL i A5 46 21 41 't 335 A )
LT AN

fift 75 [ ST 2 43 R 4i /8 7] Vario ELTJTH
ST AGHEAT TR S

fdi ] Rigaku D/max-2550 %Y X-5f L A7 S 0O0F
PPTA ¥y oK i 17 X-SF A7 5 43 #r, Cu 38 (A =
0. 15418 mm) ,Ke 14k, L 3° ~60°.

2 HRSi®

N Sepviis SN ALT(E LI TIELIPN
KAER T TPC 5 PPD AR £ SR A58 1] Ak

R, T PPTA B R 058 i 40 5 e LA R
o> 15 PPTA 7i NMP o R A2 7, PPTA 2
BEE o> T RIS K BB R, DL e A
Je B A T AL AR TR 25 DA 3R BB i B, 58 i
S [ B 4R A A T R TR A B 2] RO
TE R A L 6] 5T S A X Se A A1) T Tl Ak
AT AP R W A TR IR A 2R 5 S N B I AL A
HOPE, BRI 52 BT A 1 TPC 1) H 30358 J6 1 e 1] 7
PR LAY i A7 P 5000 815 ) 35 MG 1 BRI i) 2 A
K2 10 min DL B HitL, RAi NGRS
S A )T Tl AR 7 4 A

00 A7 P P 5 1) 2R 5 7 0 o R L e R
KB, RE G SALES FE 0 AE , o8 el LR &
P2 o> TR PPTA(K BIL R B E R T 6) . (2
SRR G T R B, S AL B AT A — D
A (AN 1 7R ) - A5 SRR BZ 53 53 0 0. 4 mol/
L F10.5 mol/L 4 A5 & &, 27 ih B 04k 45 ] 4
FEE AR IME A 0. Z J5 B S AL ES A
AW o 15 SR B AT B A 0 IR
fR A U A R DA D B T MR IE L K R AR
IR ERSN B AR Z R PPTA RS Y5> T H I
R, LIRS X A FEBE RO B R M I 1] 25
BB 285 A Al E 2 S BN I BT,
M52 W 2R 2 15 1k AR N 9E R O R 48 5% Wil PPTA
(7358 e Ah, SA G IR LI ROk R A9 AU A



72 B

?

%

%

2012 4

AR e 0 SR A b, SRS Y 23 i
JETEISI W 2 W PPTA (7)1 8. X T I A
ot — L s B AR 2 2%
FE 53 UE W, 8P A A i A TR TR AR AE
PPTA Tl A 7w g2 Al 47 69, JF H S A 85 19 4 £
FH A AR FE T i e AR 22 i L ST A T A3
ATV T R HTIAT LR R e 8 48 A PR 05, LA s
2 A B PR LA 3 L IE GV ARG A

7

a
6.64

inh (dL/g)
(o))

5.71

Amount of CaH, (g/L)

Minh (AL/2)
(o)}

0 2 4 6 8 10 12
Amount of CaH, (g/L)
Fig. 1  Effect of the addition of CaH, on the n,, of PPTA:

(a) 0.5 mol/L of the monomer concentration and (b) 0.4

mol/L of the monomer concentration
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Table 2 Element content of the three PPTA samples relevant to Table 1

Sample No. C H (0] N
Theoretical value 70. 59 4.202 13.45 11.76
1 68. 68 4.287 15.87 11.34
2 69. 16 4.250 15.55 11.37
3 69. 15 4.243 15. 41 11.48
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Fig. 2 FTIR spectra of the three PPTA samples relevant to
Table 1
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Fig. 3 XRD of the three PPTA sample relevant to Table 1
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INVESTIGATION ON THE PREPARATION OF HIGH MOLECULAR WEIGHT
POLY (p-PHENYLENE TEREPHTHALAMIDE ) USING
CaH, AS ACID ABSORBENT

SUN Lili, XU Jia, LUO Wen, GUO Chenglong, TUO Xinlin, WANG Xiaogong

(Institute of Polymer Science and Engineering, Department of Chemical Engineering,

School of Materials Science and Engineering, Tsinghua University, Beijing 100084 )

Abstract A new acid absorbent of calcium hydride was used in the synthesis of high molecular weight
poly ( p-phenylene terephthalamide) ( PPTA) and compared with the traditional acid absorbent of pyridine.
Pyridine utilized as acid absorbent in terephthaloyl chloride and p-phenylenediamine condensation
polymerization is helpful to get high molecular weight product, however,it is difficult to separate pyridine with
other agents in further agent recycling process, which is unacceptable in PPTA industrial production. This work
investigates the effect of calcium hydride replacing pyridine as acid absorbent on the PPTA synthesis process
and the chemical structure of resulted PPTA. Multiple instrumental measurements such as element analysis,
Fourier transform infrared spectrometry ( FTIR ), X-ray diffraction ( XRD ) and thermogravimetric analysis
(TGA) were carried out in the characterization of the yielded products. Inherent viscosity data showed that
high molecular weight PPTA could be obtained with calcium hydride as acid absorbent. On the other hand,
there existed an optimum addition amount of calcium hydride at which high molecular weight PPTA with
inherent viscosity high over 6.5 could be obtained. Element analysis, infrared spectroscopy and XRD gave that
no difference in element content, molecular structure and crystal structure could be recognized from the
products using the two acid absorbents. TGA curves showed that the products using both acid absorbents
degraded at approximately 550°C. All the results demonstrate it is feasible to synthesize high molecular weight
PPTA using calcium hydride as acid absorbent in large scale production of PPTA.

Keywords Calcium hydride, Poly(p-phenylene terephthalamide) , Acid absorbent



