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1.1 FH

HEEFR, oo, LBAEFIANAE ;o
M, HT 8, 2 E Amoco 24 H]32,6-25 —HBE,
AR e, EE Amoco A H;2,6-X PR _F R
(DMN), s+ #réli, X E Amoco 227 .

HEETRAM(SOCB)MWHFREAFLER
NaOH P RIS X PR BRERRBELEH,
FHSEXARABasdREE, IREHALR
gk Emt, BEHRERSE, B THAH. %
HRHI(SN) IR BRD «-FH S NaOH I
hHFAS .2, 6-28 ZHIRR 44 (DSN) B il &5 2 422,6-
EHBS5ERN NaOH RFEBES, WREMK
BN AL BRAXAERER SREH
B.EBPRAGAHREE SR EREK, 4
ALK BENRAEME ®TEH.
1.2 HAH&E

DMN 4335 SOCB #:BE/R It 0.85/0.15 1R& .
TR EE THRERH K- EBENEERNSHE
Be BIARBEANEFR . RAEMA—SEN
PENBI R (BEZE <35 um) REZRNTLEX,
B3 PEN EREAMREY . FESOCTET T
36hja&HA.
1.3 Hm3i

F Du Pont 4 8] B9 2 7~ 3 1 & #4{X-DSC910,
EBRSAA T 10 K/min T8 5 334 & #E 17
DSC 43#7; i ¥ 5 KBr iR & £ A, A Nicolet Magna
550 1 B B R A 21 AR 6 R (FTIR) #F 47 40 4h
4T BN 500 ~ 3500 em ' B EY
2em A EERE T B XP-59 BIRAR
M (HPOM) , E EXMERAT REESABRTE
AR 8T B A 4L {# A Beckmen-Golden System %
SO M 8 X (HPLC) 4y #7 S RE 7= 4,4.6 mm
x 250 mm B C18 B+, F/M M F. MM R
BAR/K =21(V/V),pH=5, Hish#H$FEH 0.005
mol/L PO T BB S . 72 25°C T , i 3 48 i i =
1 ml/min, 83 240 nm T @5 5M IR .

2 GR5iHw

2.1 #ALSH DMN M SOCB 2 @ # &£ 1E
A

2.1.1 DSC 4#r P 1 & DMN.SOCB &l &
DMN/15 mol% SOCB BEYI# DSC F i th4k . £

DMN F1 SOCB [ DSC BH£R I, & 7 69 455 el e 5 351
£ 191 °CH 273 CHHA B L . %4 DMN 1 SOCB B &
Ja #E4T DSC 87, HFE 191°C W iF i Bl DMN B4
BEE 1T 7E 273°C IR SOCB M RERE ST &l 5% .
XEAEABLBES SOCB X4 5 DMN R4ET
12 R
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Fig. 1 DSC curves of DMN, SOCB and DMN/15 mol%
SOCB in heating process
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Fig. 2  FTIR spectra of DMN. DSN, SOCB and DMN/
15 mol% SOCB

2.1.2 FTIR & #F B 2 o 4 Sl R S 5 R
F DMN.DSN.,SOCB I DMN/15 mol% SOCB B141
SR i, H o DMN/SOCB 1R 4 FF i 89 40 4h % i
ERIA L 280C AL 5 min BB K. E FTIR
#E L ,1562 cm™ ' 1582 cm” ' 1 1604 om™ ' fb R HE
PR b 3 B 4T SR i, oo 1582 em ' Ah BRI W
R 5040 Ok 7 7 o o B A RRAE TR, JF
Bty AR, Wik s i 87 . 7 SOCB
FTIR 5B+, B A T WE R ER, FAE
B S R B M LS E RS, B0 1582 em !

BRI AR AT EESS T Y SOCB 5 DMN IR G -4

SRR FIS , 7E 1582 om ' AT B 4T 4 U g 1 48 JE
WAL X HHAETFCERERB AP ERA,
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HSOBZ2dRNAEBRTHEFFRAR
(MOCB) ,Efi FMBRES XA MATIEAER.
DMN # B B E FHAGE, £ DSN, &
1582 cm ™' AL FF A 1 BB W ¥ . 55 4, 7E 1186 em
REALT SR e e R AR S I i ke, 5K b
EENERHA XY 23BN 4 HE KN DMN/
15 mol% SOCB #: 5 B9 FTIR # & L 1186 cm ™' 4
B e % A T A4k, i DMN/SOCB IR &9
ERAEFED,DMN 3 T L F R 5 SOCB
RETHFRN , FEEANLFERREET L.
2.1.3 HPOM W E B 3 4 DMN/15 mol%
SOCBRAVH RERICEMER —R5 T RE

Bl ER NS FE 180CLL Tt , ¥ &b i DMN

170C

250C

M SOCB Ak HkER BHAMERHAETR
EARANFARE(E ) BERENAR,
53] DMN M5 S (190°C) J5 , B M P DMN FF &
wR(E3D) . HZZLHE, RB T SocB MR
i (E 3e) HEEHEAFD 250C, ZET
SOCB (5 /5. (273°C) ,SOCB #4 S 4 Wi 5 76 1R )&
BHRETHILEXZLEHER(E3d). X REE
SOCB éH R BKRE 5 2 FF 7 DMN ik, 52
45 DMN B4 THEFERMN . YR EFE P 280C
(SOCB WyfE S L BB, ERAEBHMET XNER
KR H S & B (E 3e), 3 — % F R 3 290C
HM3OCHPARERETH. FHXEFHHA

B RARHE R BRI S

280°C

Fig. 3 Polarized optical micrographs of DMN/15 mol% SOCE at different temperature

2.1.4 HPLC" A @ R 1T REYH
FiAE =M AR B 9 HPLC 43 35 AO4R & & el , 5]
HTEVEMERESBRERK (A, TE>
# DSN #1559 SOCB #9 4% & i [a] th 324530, (B
ENMHEXRENRRERAR, BT RIERX
RIEMRE RN ED e N &Y RNF
7 .E 4 5 DMN/15 mol% SOCB {B-& ¥ £ 280C,
4b78 4 min /5 HPLC 2 & T4 R . 1T SN Al
SMN S5 HAGE , B A1 80 42 58 B 8] #1008 0K 2 51 R ik

IRHE. 5F 1Y R, EE 4 &g HES T
Z 2 FPEIER SOCB 5 DMN 28 B # 4t
HIgRAE TR, Wt A 6-1F BE-2-25 F R & (B
—3h SMN) M1 2,6- 2 B H (BI — £k DSN) & 1 ;
SOCB R #/ ,DMN {54 # 4.

Table 1 HPLC analysis of reactants and predicted products

DSN SOCB SN DMN
Retention time{min}  2.57 2.65 4.88 14.96
2 oy (nm) 240 210-220 240 245
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] Table 2 HPLC analysis of DMN/15 mol% SOCB after treated at 280C
w for 4 min
.':‘__ DSN SMN MOCB DMN
= Retention time{ min) .56 4.82 5.85 14.77
Ao {nm) 240 240 220 245
TALY RN ERANEN YRS 2,6 -
~ Be#(BP — #h DSN) 4 i . DMN # SOCB Z [E i 4
f"' ZRNATMHATH R FER(3).(4)kMHR:
ll) 0
C—0—CH
i oo SO0, O
cl
000 1000 2000 ©  DMN 50CB
£ {min) . (I) 0
Fig. 4 HPLC analysis of DMN/15 mol % SOCB sfter H,C—0—C OO oo, CI:I\‘FC“!
treated st 280%C for 4 min (l) l
SMN COMB
2.1.5 DMN 5 SOCB 2 [6] 9 [z R #1 B Ia# (3)

KRR EMT /DT DMN 5 SOCB ZRIAHE

0
I
C—ONa——~
2H, c—o—(I:
0

(4)

(') cl)
—ONa 0
NaO—C: ‘O + HC
I H, C—O—f
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2.2 PENHFERREZEMHLFEER

2.2.1 DSC4#r 5 % PEN.SOCB 1 PEN/
15 wt% SOCB #5419 DSC FHE i £& . PEN #1 SOCB
B 45 55043 B 2 263 °C B 273°C . 280°C $u4tb 38 4 min,
P J5 9 PEN/SOCB # 4 #Y DSC HIZR | ,273°CH
VT SOCB K45 Wb W 52 2 1 & , 17 7E 200 ~ 270C &
EXEANEE - EXRGERE, R PEN &
B RBRAEEMN 218CRHET 132C . XiEHER
%1+ T ,S0CB 5 PEN se & %4 T K Bi, J#{# PEN
ARARMNEREREARRER.

2.2.2 HPOM WML H & 6 2 PEN/SOCB
REVNREEMEANBLER YEMNMEBEEFA
B PEN MR B (263CE A )L L .SOCB # &
(273°CZH) LLF B, PEN £ & ' £ i & Bl SOCB
ffatE (A 6a). X418 B 718 B 280°CAY, SOCB ##
R SRR S (E ob) . T HIRE 4K FH A ) 300C
LEREEHBETXREINAFABHRAE LR
(B 6c). BHR SOCB 5 PEN B4 T ¥R L, KM
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Fig. 5 DSC curves of PEN,SOCB and PEN/15 wt%
SOCB in heating process
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280C

300°C

Fig. 6 Polanzed optical micrographs of PEN/15 wi% SOCB at different temperatures
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Table 3 Effect of nucleating agents on crystallization of PEN

Sample T,(C) T.(T)' Tu(T) T.(T)"

PEN 123 213 262 198
PEN-1 m% DSN 2 201 263 204
PEN-1 wit% SB 117 184 263 220
PEN-1 m% SOCB 116 182 263 21

* T4 is crystallization temperature in heating process; T, is crystallization
temperature in cooling process.
The lower the T, or the higher the T, ,the faster is the crystallization

Tate.
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CHEMICAL NUCLEATION OF CARBOXYLIC SALT NUCLEATING AGENT IN
POLY(ETHYLENE 2,6-NAPHTHALATE)

GAO Xia, LIU Ruigang
( State Key Laboratory of Polymer Physics and Chemistry , Center of Moleculer Science , Institute of Chemistry ,
Chinese Academy of Sciences , Beijing  100080)
JIN Manna, BU Haishan
{ Department of Materials Seience , Fudan University , Shanghai  200433)

Abstract Dimethyl 2, 6-naphthalate ( DMN) and sodium of o-chlorobenzoate ( SOCB) were used as model
compounds to simulate the chemical reaction between poly( ethylene naphathalate) (PEN} and carboxylic acid alkali
salt; and the reaction was studied by using DSC, polarized optical microscopy with a hot-stage ( HPOM ), Fourier
transform infrared spectrometry( FTIR) and high performance liquid chromatography ( HPLC) . By means of DSC and
HPOM , the reaction between PEN and SOCB was also proved at high temperature . Therefore , the chemical nucleation
mechanism of carboxylic acid alkali salts in PEN was proposed . Carboxylic acid alkali salt reacts with the esler
linkages of PEN at high temperature and PEN ionic chain-ends were produced. The ionic chain-ends ;lct as a true
nucleating agent to improve the crystallization rate of PEN,

Key words Nucleating agent, PEN, Chemical nucleation



