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Application of Foaming Masterbatch for Polyethylene Membrane

Xu Dongmei', Kuai Zhongfa', Wei Ye', Zeng Changchun®
(1. Xuzhou College of Industrial Technology, Xuzhou 221140, China 3 2. Xuzhou Tongchuang Plastic Industry Co., Ltd., Xuzhou 221006, China)

Abstract : Foaming agent azodicarbonamide (AC) and foaming promoter ZnO were added to prepare masterbatch A and
masterbatch B respectively, then the mixture-of master batch A and masterbatch B and low density polyethylene (PE-LD) resin were
mixed to blow film, and the effect of whether using PE-LLD or not was compared. The results show that masterbatch A can make
the film foaming, and with theincrease of the content, the film density decreases first and then increases, the best foaming effect
attains at the usage of 1.5 phr ; when adding:1 phr masterbatch B, the bubbles are uniform and dense in the film and the film has a
smooth surface ; when 1.5 phr masterbatch A‘and 1 phr B are added into PE-LD at the same time, the films have a density of 0.399 g
/cm’, tensile strength of 18.3 MPa, and tearing strength of 90.7 kN /m ; replacing 10 phr PE-LD by PE-LLD, the corresponding

foaming film density is 0.547 g/cm’, the tensile strength is 19.6 MPa and right angle tear strength is 90.1 kN /m.

Keywords : low density polyethylene ; membrane ; foaming ; blow molding

R W (PE) B —ZR)RETE 025 mm DITF
Bm-F A AR, G T A Tk R
Mo PR IR K SR GAL A T B AR SR
B A LA A B W R AR T RE A R B
PE & nl (A4 o s T (MR ) A .

WA AR A B R M R T R R R R
J TSRS E A R, B YRR ) B T
O T ENTEET L ARl A G &,
w3 B 32 20 (PE-LD) LR P MG 25 B 38 2.0
(PE-LLD) 1R A=k ¥ PE WM. ¥ FEmn © 76 3%

A WAL LKA IR -5 2 03] AR ORI A A
FRR 5 A — L % L W il AP A Y B, A2 A
BHIC T SRR FE B 8 v S (A1 2 20
HIRCR il A IR IR ) T AR RE o

KA ERRL U RN RS YRR AR AR
YOFR) oIGR] L e B3R TR A5 e E R S e
RUFFHF HALEE i iy s i AR
{ELAT figp 2R PRUASS R S 0215 A ) BRI 35 G RN A 7 T
SN2y, 3 m] A L R Aol ) 2 77 A . 7
MR R A vh E AR 2

ESTIR : T A Ll 3 A H (PPZY2015B181), N ol MR 4% AR 2B RHIFS H (1115088659990311)
EIREE IR, 2082, EEMIS T 1A S R L St E-mail: luncy6@163.com

Kim B 2017-11-12

SIRRE: TR, LS, B, 25 RO A AR [9]. TREZERH, 2018, 46(2):124-127.

Xu Dongmei, Kuai Zhongfa, Wei Ye, et al. Application of foaming masterbatch for polyethylene membrane[J]. Engineering Plastics

Application,2018,46(2):124-127.


杨超


IR, 55 - B AR R B 1 125

il B R BRI 2 0 SRR Ay B R A N 345 F
T R BT AR i v (HSE PR AR 5> OBUBEAT B 14
ML 5 BY U1 F 45 X 25 nT 8 S B0& 1700 40, DT
SN R ERRH R 0% . LA, 2 R 0 o3
5o = ] | R 95 N PR . ) a7 Nt o 4
RO AR &M, W5 v AL EE (ZnO) %5
& B A T o U

EH TN MEA W B (AC) R &MH] . ZnO
R AR HE (36 ) A PE-LD Ry R A A8 & o Bk
BTG YERER], SR )5 5 PE-LD IR AW, B2 T #
L FH BT Y5O B R A5
1 LIERS

1.1 Rk#
PE-LD :2102TN26, H [ A7 il Ak TR A FR 2
FIFFE T

PE-LLD : DFDA7042, + [E £ Ak Ty A BR
INFEIFFES T

L -4 R4 BRI B Y (EVAC) :

TD86110756, "1 FE A1 RAR A PR TTAEA Al 5
AC : VLR A IRAF];
WERRTR - hE AR b T
ZnO : G IR E T A PR A
TR TN 2 RS A AR T A B W5
AL 5N (DCPY: B AL TABRA

ERTRTR : 2N KAz BRI IR F

AR VTR S A IR A
1.2 &&BRAE

FETRAHL: SHR-10 Y SEM AL A A
RS

25 TR : DZF-6210 B, 1 B si ik &
A RRAF]

Ii] i) e Y XSV ATBF AL : CTE-35 7Y, B R
W (R R ) BB BRA R

% B IR - XS365M B, = 2k A6 S g8 A B
NCIF

B, 20 SR K L : TDL-2500N &L, v 4 1 B
R IEH LA FRA 7 5

SRR BEHLLE : ST—45 B, L4 A5 SR WL A
B2 H]
1.3 XAHR&

(1) BRI 28

A5 B R R R ) AC BIEERE A FIEE R

J R HARIER] ZnO 1% 3G AL EERL B

BB A B4 B S A e EUR A L FHERER TR
RIS BERHZ IS A R By R AT 3 SR A
SE R A BORR A A A 7 L i AR B PE-LD 5t
PR FHEA B RURFTBE R LAY VI, 1
Al¥AAL 5 5 ORI A B & A R R
Brh Uk, 38 i AR R B K Sl AL A AR s
PRk e R U EIRRHRR 5 Hz B, R R
4 74.98 g/ min ; MMEERTA 5 Hz B, XJ 0 A& i 5]
IOkLE A 37.18 g/ min,

Bk B #9145 2 B ZnO K HoAl 40 43 78 5 IR
GRS TG — R A SURFTET ALY =R 34k

Bk A /B B R BT L — X ~ £ XA
MR 120,125 ,130,135,140,145,150 °C, AL 3k iR
4 140°C .

(2) MR IR

TR ML B — Bt = B ALk B IR
398 180,195,163,152°C . MR R B I, %2 5| 3
295 m'/ min, SEFFHEHE A 10 ~ 15 r/min,
1.4 HEgEm

P PEREHE GB /T 1040.3-2006 5z, 337 i 3
% 500 mm/min ;

W 2LPEBEFE QB /T 1130-1991 M4k, 1256 8 )3
200 mm /min ;

B GB /T 44722011 izt
2 #R5ite
2.1 ABFAARA T L0

L 0,1.0,1.5,2.0,3.0 43 B & L BERE A
#] 100 {7 PE-LD HEA 5 #4785 th 8 (Fik),
FXFHE T HRERE B #1431R PE-LLD 284k, 15325
W 1R, h VAT LU, sl AR A B,
FABCRAGT , FBEAFRE s IMAEEEL B 5, NS
PE-LD 1A Zif 151 PE-LLD MR R, KRR
Th IR B IE & AR, 1AL AT 8% .
2.2 RATEREAY AN IE ) AR

(1) B,

T R ERRE A, 2R I, A5 S AR Y 2% B A 1
Froso mE 1Rl UL, BEE RERE AR AR,
(1% B B0 T 58 T B PRI R i a3 (H I8 A
BERE A B RE, UL EREL A BIMARAE T HE &
o, R B R, BERE A R 1S


杨超


126 TR R

R 1 FARZASHAENNEENR
¥ A  #KB  PELD PE-LLD S

R/ R/ R/ R/
JBERE A A ALE S

1.0 0 100 0 HAREIS), BB
s . 00 o WOwEE WAL A
: ety s) AT A L
Ve kB R /D BT
LR AEAE AR B
20 0 100 O AL RIEAL SEAL
LIS
o B AE  BL T B
3.0 0 100 0 PRI, B AR , WK L
FEE ALK
P KB RATE A | IR
2.0 1.0 100 0 R
PR RLIE A | IR
L3 10 100 0 AL S B
I
13 10 90 10 Bt L5
1.0
E
L 08
Z
i
06
::Eé
by
04 ‘ ‘ ‘
0 1 2 3
BRI / B

P ORI I RRRE AT kAt TR L

IS XoF 07 118 M e G, E > Bt A it 6 A i
JEE BT R 0 A A R R R R A R
SRR AN, R R AR AR, T
WAL AL AL SRR SIS

TERERE A 8 1.5 ARt FInA 1.0 1y
KRR B, IR A% B 0.407 g/ cm’ [0 0399 ¢
/em’, X S BTG AL BERL T ) ZnO A2 2E T & i
R AC (5 FE i T RIRCR . A IERE HBIR
PE-LLD J&, #ilM%EH 0.547 g/cm’,

(2) Pifdiag.

soph & W RERE A R PE-LD YEA I, 1075 34
PER P PERE QN 2 ron. MK 2 ATLLE Y BfE
Bk A B9 R EEREIN, & AR A B e B 5 R B
PARTE 1.5 (B A R BN m . e &
T BB o N ERER AR T — B0, X SR
BT S PR A BB, B 2AERE N iRk
A FHE 1.5 B SRR /N i vl g2 R ok e B 1) 36
LIS B WAL S MR B T [ S
EH . BB A R4k N, R8O K, #57

2018 4,56 46 4,55 2 )]
500
N |
< 400 =
Al L ~
e 300 o
= bl
= 200 | =
i\:_!
100 ] ‘ 5
0 1 2 3
BERIA 4 / 1)

K2 A ERE A F RSB AL GE

HFLEERE S, P A T AL SR L TR 5 AL

M 2 0] F Y BEE BERE A B RN, &
LTI ) Wy AR R BB AR /NI B 2 0
PR, B R A H& 1.5 0, &
T T I 0 B A SRl 470%, DI 1.5 1 AR
A FH TR SE RS 2 1) R B e R e A
5o

TeE RN A T =205 O B 7 P B A 1.0
() KL B, OB R A 5R B H 20.4 MPa 2
18,3 MPa, X /&t T i b B} R (1) ZnO 7 20
S PRI S5 57 34 22, o7 iR B /D0 T e FE L LA
4B PE-LLD J&, XF 0 & 96 3 B () 37 e 5 5
19.6 MPa, iX f& [F i $81 PE-LLD %) )6 {4 i i 45
PE-LD K, 3X A7 ) T MR HEEHS 1) i 5

(3) #rdsm i

LA A R R e R Y 3 M e A
bRz —o B 3R FERZ LR A F AR Y
HAWMEE. NE3AEL, Ktk A Ha
PORCAINIONEWEEE: AT A 1 Ny N R St s
R 1.5 Bt B AR TR R AR, R 111.5
KN/ m, 33X AT BEJE DK Ry 187 50 B8 11 FLIE i 45 4
XIAPRHEE] T HESRE . TR A BERE B 40512
1.5 30 1 A5y [R] ISP S sk, 45 281 W S8 PR 1 R i 2R
5% 4 90.7 KN /m ; il A PE-LLD J& , %} 10 % ¥ 3
FEEAY B AT AR B8 90.1 KN/ m,

120

N\

1 2 3
ERRIAFTE /
PR3 RRIZIAEE A R R i

AR / (KN - m™!)
g

[N
S

(=}


杨超


IR, 55 - B AR R B 1

127

3 Hig
BEAE BERE A S A I 5 i 3 SR B TR

R T B TERERE A & 1.5 I R T AR

s AN 1 AR EERE B S, W LY ST B, R

TG . BEE A CBEEFB 3 LA 1.5 4 #1145y [ g

LA PE-LD i, £ 2 WS IR A 4% 0.399 g/

em’, PLAHRIE A 18.3 MPa, ELFA 45 90.7 kN

/m; fil A 10 f PE-LLD ft # PE-LD I}, %I i
I T B Y R 0.547 g/ e, AR BE N
19.6 MPa, ELAI#IRLRE D 90.1 kN /m.

2 % Xk

(1] #SCE ARAEE I, 45 R QAR T 757 &% BOPE #i/™
b (7], 3BT, 2013 ,41(3):116—119.

Yang Wenzhong, Wu Jiefeng, Feng Runcai, et al. Process of
polyethylene film and BOPE new product[J]. China Plastics
Industry,2013,41(3):116—119.

(2] SBEH, sRalk . BhFR X SR e R BB RE A 52 ) (7], SRR,
2008,36(8):46—49.

Guo Juan, Zhang Jin. Effect of additives on properties of foaming
master batch of polyolefin[J]. Plastics Science and Technology,
2008,36(8):46-49.

[3] IBIH . AR IR [D]. Jbat: LR, 2009,
Guo Juan. The development of the polyolefin foam masterbatch[D].
Beijing:Beijing University of Chemical Technology ,2009.

[4] B=I7 . WS PBS /PLA E Mk il #5 PEREATSE [1]. T
FEILRLN T, 2016,44(1):41-44.

Zhao Yunfang. Preparation and properties of PBS / PLA blown
composites[J]. Engineering Plastics Application,2016,44(1):41—
44,

[5]  SRMS, 00N, SR AL, 45 | 3R L% SO M BT IR R [T]. Al Ak
T1.,2015(1):261-266.

Guo Peng, Xu Yaohui, Zhangshijun, et al. Progresses in research
of polyethylene foaming materials[J]. Petrochemical Technology,
2015(1):261-266.

[6] AR . IR AR WA B 3 M Bk 3 (0] AL T T 2016,
30(9):31-34.

Zeng Changchun. The defects analysis and tactics of polyethylene
blowing film[J]. Chemical Industry Times,2016,30(9):31-34.

[7] ZEWA, BRI, % . PVA —CP1220T10 WOBHEM T. T2
JePERERIFSE (). HURL T, 2007,35(8):34-36.

Li Yadong, Wei Song, Bai Baofeng, et al. Study on processing

(EEE 11977)

[15] %80 80 3 2 0% W Ae SR T b g i ). 2 4K 4k T,
2013(1):86-90.
Cai Zhimin. The application of polyethylene wax in the processing
of plastics[J]. Contemporary Chemical Engineering,2013(1):86—
90.

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

technology and property of blow-extrusion PVA-CP1220T10
film[J]. China Plastics Industry,2007,35(8):34-36.
BRI A A vl 0 A T 0] SRR TN
1992(1):39-41.
Huang Zhuangli. Study on fabrication technique of the low blown
foam special film[J]. Modern Plastics Processing and Applications,
1992(1):39-41.
TRACHE, B, ¥5 IO, 55 . PE LSS RERLAYAITR (0], T 722
BB L2009, 37(12):50-52.
Xu Dongmei, Liu Feng, Zeng Changchun, et al. Development
of filler master batch used in PE film[J]. Engineering Plastics
Application,2009,37(12):50-52.
IR, TR, RO, 4 A ADC BERHE EVA A
HERE I [9]. HURHIFH] L 2013(4):35-38.
Li Chuixiang, Yang Lei, Jiang Shuguang, et al. Application of
blowing agent ADC in Msaterbatch on EVA Foam Products[J].
Plastics Additives,2013(4):35-38.
EFENT . BVA( 20— BRI 3L R Y ) St ssi e Rt ] 4
Ji¥k, CN1793213[P].2006-06-28.
Wang Zigang. EVA(ethylene / vinyl acetate copolymer)foam filler
master batch preparation methods, CN1793213[P].2006-06-28.
ARV SR AL SF RN AC RIS RIS AL WL K5
AR Z [J]. 1ol 1999(7):387-388.
Wu Juntao, Zhou Qiong, Zhen Hongyu, et al. Activation
mechanism and effective factors for thermal decomposition of
blowing agent AC[J]. China Rubber Industry, 1999(7):387-388.
AR . R TERE R H R AR R (7], B R ER K H
2013(3):51-54.
Gao Yongbin. Daily Maintenance and troubleshooting of loss-
in-weight feeder[J]. Synthetic Technology & Application,
2013(3):51-54.
R G R, W, AR ORI IR B IR 06 LI PR RE Y
SEMA [J]. TRESEDRLN FT,2004,32(12):11-12.
Wu Zhihua., Liu Zhimin, Meng Bing, et al. Filler on the
properties of blow molding polyethylene microporous
membrane[J]. Engineering Plastics Application,2004,32(12):11—
12.
PNETE, 2R, 2387, 5 AR AR R MG R P i
WARAER [0 A B Tl ,2012,35(3):216-219.
Sun Siyuan, Peng Zonglin, Jiang Shuqin, et al. Activation
effect of nano-zinc exide on foaming of natural rubber[J]. China

Synthetic Rubber Industry,2012,35(3):216-219.

HE/NB R SR I AR T RO IR (0], RS A L AR
2014,22(2):33-36.

Cui Xiaoming. The prospect of production and application of
polyethylene wax[J]. Fine and Specialty Chemicals,2014,22
(2):33-36.


杨超




