44 TR SRR R T

2005 4, 45 33 45, % 6

PET /PEN/NCL 4 3% M8 ;& 0 09 #F 40

IR

AW

FRE

(EERFEAEASHIETRA, £1E  454003)

WE MR FRFE2CRATR-FEAMLAS L _HRTHEIBRAEHET (HRZFRL =
B /2, 6% = WA L=8) 2R % ( PET/PEN), 3t 7 24 K 3 & ( NCL) #= PEN R F 4 % 2 PET/PEN/NCL #h & A
SR e R A, PET/PEN/NCL AR AL &MA0 & R T L 558 PET #9 & M T AU, 4 PEN A &
23 6% NCL JRZE 54 H 3% b ] 4549 PET/PEN /NCL %3 K "8 #17T & 105°C &%, #F 0,.CO, & [MF3 it PET

HAREH 5 ~6 15,
KW RAK=FER L =B

AT JE A, LT () 2R R AR, X i FEE i s 1Y)
BIRAT (1) T 5 R 2 AR B L P9 3R S R CO, 1Y
B SN O, BB A (2) TR B A T RE 2%
TR BV RN (3) vl ok JE A A RE L 2 7 L fifis Al
AR ARG BE . E AT E P 90% Y ML B 5
SRR B ) % MY A7 A 5 A R
JEV e AL AT G AR L T W A e 2R S
B R Z S (PET) LI TERE F% N5 i
T RIS By | B AV A S T R R R B 3
RO E EA B, H T PET JH © 8L S v T 9 %
KT I R R G A U, TR T e G 4T
A BE M A, HE o D PR s M R X AR BB 1
SR, FHAE A )2 PET IR AS AE T 2 0 (5% i1 22
o, AR 10 ~15 4",

P PET JfR A9 SR BELIR M 2 Fhor ik, B
i R 2 2 A R B3R T TR R, H R R
RELFR 8 SR BN R AR . A R = LMl ) 8 5k
Sidel 2 F) A 1 R FH 45 8 7 U0 B 26 1 Uk 7 B R gk A7
Ak P 1) T8 2 S %, R R AR v, ML R B SR AN
JYRRARTY B2 62E IR TLEE( PEN) MLy
5 PET ML, mi#bk  BH Bm %2 08T PET, (H 4 4%
I PET &, i %% FIH PET 5 PEN 193k 5 9y ok 42
1o PG O 19 T A o A0 BELRS 2, T 1) A0 B & 1
B4k 2464 (NCL) X PET /PEN #4731 %8 sk, LA
AR A
1 SRIEESHS
1.1 B#

NP W R U EE( DMT) : 4 9, Ritta ik
NEET

2,625 " HIR - HIE ( DMN) - & (14K 428w B
BT

R2,6-Z2-_FTHRL -8 MRKRERE ShMHlER

WL HE AT

LW EG) : REBAAT LI,

LR LR At SR 24 T

PR B R =)

WER = 2K BE( TPP) « Lk —)

NCL: H fil;

e A .
1.2 FHE&E5E

NEMRIEZE: GS B, 2 L, @ik T 2% bl A R
NEIE

AN RN 28 GCF AU, 10 L, @i i X A
L T84T

[ K BE I A NCY -2 Y, B ot b g 94 A
TF K5 vl

- H B AL: CPI22 B, 7N H RS2 vl

ZIR PRI DSC) 1%: DSC 141 &Y, | [ Set-
aram /L\\ﬁj;

HAl o 7 5 EE ( SEM) : JSM - 5900LV %!, H
A Jeol 28T,
1.3 PET/PEN/NCL %k 5 & #4644 &

2T L FREL DMN \DMT & EG JEhN ABEE3S i 58
Hh, e LA B 28 e i R ) & R RN S R B, TR
FEFa I - VBT T0 Y Pl B, 4 R R B 45 1Y 1
i, B2 B 58 BUBR A 4 R N o AR JE R LA A
AR RAEALT L BRBS o ) TPPONCL K el M7, T+
TG Y G, H2 3 S AR A, ST AR R R
N o CHEERE R Ik B 45 (B RPZOE RN . £
S B H Yk, #1175 PET/PEN/NCL 44K & &+ K.
1.4 PET/PEN/NCL %k "5 8 ¥ 84 ok 41

# ik PET/PEN/NCL 90K & & #BER I -

il

= AEAE T BUM 400 H (9924260031)
Yo F H 49120050411


杨超


KM, 25 PET/PEN /N CL 44 K 005 19 T k) 45

i — R T T2 45 PET /PEN/NCL 44 2K MU
H T 580 G2 PET W T2 2 B0 A5 4
# A 500 mL GOKMUER K EE T ES 8N &
2T (E KRN T 5 x10 77 5 BRI IR B
200 °C, {1 ¥BJE J1 48 MPa, {1 ST A0 5 s; 9\ [ L A5 1)
P AR A B AE 2 A5 4.5 £%; IR JE 150°C,
¥ % F1 20 MPa.
2 H#R5ie
2.1 PET/PEN/NCL % Kk & &M #1 k b @ 6
SEM 441

1 3 PET/PEN/NCL 4% k& & 1 B0 A /Y

SEM HE F- .

51 PET/PEN/NCL 44 k& &+ K V) A 1 SEM &5

i &1 A%, NCL KL 7 DL g K 94 58] PET/
PEN JEARFNAL 7, Bl 2 T foW e fi, H 5 SE A4 i)
HIFLBR AR /I, B 82 = T PET/PEN/NCL 44 K &
G MR SARBE R, I DR TUE T 40K MU R Y 2 W
{38
2.2 PEN 4% 4f PET/PEN # 7/ 5 M gt 69 %

PEN & it X PET/PEN #4477 220k GEAY 52 0 4n &
1 s

# 1 PEN 83Xt PET/PEN #7728 M52 1

o
o

5 A PEN Ji it 534/ %
3 6 9 12
5 1 249.7 | 247.4 | 242.3 | 237.5
PR R E(T,) /C | 80.7 | 82.3 | 83.7 | 85.2
PR /C > 87 91 93 94

i T PEN B T, It PET 7 48°C, JHl PEN i 1
PET W[ 2% PET (i #4Pk; il Z PEN 5 PET 43
TEMAIT, 5 O 25 e AL B W), X X PET 19 2L
PE AT A . PET/PEN 43 F 85 b 2538 18 4 1
0 MIPE AR A5 TR, 45 4 0 8P AR, P PET/
PEN Y J1248 BEFN T, e PET #2755, 144 F) T M7 R
P AT e P IR T B o 75 I B AR AR 7 A N G
%R B, 1B B & 53 5 6% 1Y PEN SHHL .

2.3 NCL 4 &3 PET/PEN/NCL 24k £ & # 4
IO

F2 B NCL & % PET/PEN/NCL 94k & &

AL 28 FIAR A TR A 5

# 2 NCL =3 PET/PEN/NCL # ¥ EMETIEE KNI

RE=VANS < == 3 A 4k BLSE
NCLEEL;;J}ﬁ(/ T,/ ?uHuo((n:nfE/ ﬁf;ﬁé;n%aﬂm Wi A
0 82.32 142.61 195.38 254.53
1.5 85.34 141.57 199.41 246.84
3.0 86.90 143.46 205.83 254.46
5.0 88.42 138.52 217.56 254.35
10.0 90.19 138.63 220.75 254.27

M 2% 2 nI %0, % NCL & f 934 i, PET/PEN/
NCL K E AR R T, H5 T, 45 & IR PR,
T A 4 IR R DU 3K, S U A B 5 NCL & i Y 4
Jin, PET/PEN/NCL 44 K & 45 b R} 45 &b o 22 1]
e
2.4 PET/PEN/NCL %k & &4+ #Heg sk

Zo /NI 75, % 2 A NCL & 8K [R e 7
FIHT 1000 L Ao 28 A 48 9 il 200 28 ) A5 0% RO O
PET/PEN/NCL 44Kk &2 & b BF HE 4T T Kz i, H 45 53

PERES T3,
R 3 MBEMA PET/PEN/NCL A K E & #8918k
% H NCL Jfi 5 5350/ %
0 1.5 3.0
RS BE AL - g ! 0.86 0.93 1.12
T C 254 ~256 | 244 ~247 | 252 ~255
@A (b M) < 1.0 4.0 4.0
ZHBEE(DEG) it/ < 1.2 1.5 1.5
—COOH % /mmol - ¢~ < 30 30 30
PR gt /mg - L' < |10 x10°° [2.0 x10™° [2.0 x10~°

%% 3 "] 41, PET/PEN/NCL 44K & & ¥ B 1)
PEfE S 3W PET AYPEREMIE" " | SRR R vl 78 BLAT 1Y
A& A IR B BAT 14T 49 oK R R Y i T, T
Talk e =
3 PET/PEN/NCL % R jf #7691 Bk

B AR L 7 B9 PET /PEN/NCL 40K &4 bk
PVELE PET FAY WO T2, Wil T 500 mL 44 K mt
I -

(1) Y PeEfE

500 ml. 45K ML R A A BEAME RE S TR 4

4 500 mL gk MEE A A4 IR AR

NCL JiT 4253 80/ %
BN E|

0 1.5 3.0
Ak /N 428.3 682.6 455.2
i JE 58 £ /MPa 0.59 0.78 0.95
Bv% w R /m o > 3.5 3.5 3.5
Lo s 90T i} £ 2% 5 I TCAE I
i MR 057 WHE | BKEE | RAK

H1E 4RI, 8 oK M R A 2 R 60 2R T R O


杨超


46 TR SRR R T

2005 4, 45 33 45, % 6

JE T A BE A KR, A R T RO R
AR E T & B AR A . — M8 PET i 7E
75 CHF A 8 KA, 1 NCL Al PEN i &2 43805 1)
H3.0%F16.0% 1Y PET/PEN/NCL 44 >k M7 i 7%
105 CHH L AZTE -

(2) S M i pE pE i

A5 GB/T 1038 —2000 % 500 mL 24 K W57 #
47T 0, .CO, BidPEMIR, HE5 0 F% 5.

x5 MABEMOSEEDT EENKER

NCL T ft 4050 /9% S E B/ mL - m - Pﬁi*‘ cd-!
0, co,
0 3.34 x10°° 3.16 x10 °
1.5 1.84 x107° 2.58 x10 =3
3.0 0.66 x10°° 0.61 x10 -3

Hi %6 5 A 40, NCL #1 PEN Jit & 4> 80 7 N
3.0% F1 6. 0% (%) PET/PEN/NCL 44 K WL i %t 0,
1 CO, 15 L 1 B 0 R IR, U0 B O B Bl 1 o 5 2
T, AT ARIE T A R A CO, RO .

(3) Jrog ki

FH NCL 1 PEN J5i 73 %053 510 3. 0% F16.0%
B PET/PEN/NCL 44 2K MU 78 NGLRY ) 8 25 n v
28 78 B R K TR I 2R AT M O R . 28Tl R A R
SR O XA S AN B G0 K MO R 110
U EAT RS B, AR AR AR ik 6 TR, fF A
GB/T 4927 - 1991 #rifE. th3& 6 W Hl, PET/PEN/

NCL 2K MU IR B4 O S50 T ok 5 A A, i 2 22
Ko

Fo MEIEMEKRBER

T E| [ b HESR AR | 409 oK S iR o
BE I bR 1 Bk 4l 1F Ik 4
T Bt 1% =3.2 3.3
SR /mL - (100 mL) ~!
(1 mol /L. NaOH H£E) =2.6 2.1
CO, &H /% =0.35 0.37
WLk /mg - L7 <0.20 0.14
4 iR

PET/PEN/NCL 242K MU i pYy e il 1.2 5 5 38
PET HUAH L, M A #: PEN AT, AT LA/ A2 105°C 1Y
R, HXF 0, . CO, HYBH R M LE558 PET & 5 ~6
5, PR AT IR 5 AN A 3B BRn PR L A 4, T i
JE Tl A= IR

S % X #

1 J7 2EAT WA AL VEORE RO R Y T & A AR BRI ORI TR
2001,13( 1) : 53

2 TRERTE. TR MO B R R & & R
2001, 15(2) : 22

3 EhAESE L E WU A6 ORI 09 4R . 4 %€, 1999, 19( 3) -
85

4 W OCfE, RORH, TR 8. PEN - PET 245 R 8 J1 20k 5% AR AL T,
2003,23(1) :36

5 GB/T 17931 - 1999

A R R T

ok B O R BT 7 A A

DEVELOPMENT OF PET/PEN/NCL NANOCOMPOSITE BEER BOTTLE
Cheng Zhansheng, Xing Chunli, Wang Xiaobing

( Department of Biochemical and Environmental Engineering, Jiaozuo University, Jiaozuo 454003, China)

ABSTRACT PET/PEN was prepared by ester exchange reaction of ethylene terephthalate( DMT) and ethylene 2, 6-naphthalate

(DMN) to ethylene glycol. The effects of NCL, PEN dosages on the properties of PET/PEN/NCL nanocomposite were discussed. The
results showed that the polymerization of PET/PET/NCL was similar to that of ordinary PET. The PET/PEN/NCL nanocomposite beer
bottle could endure 105 °C when containing PEN 6.0% , and NCL 3. 0% . Its obstruction to O, and CO, was 5 — 6 times more than that

of ordinary PET bottle.
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