AT T KSR H 29 KL 5 6 49,2012 F 11 A
Journal of Zhejiang Sci-Tech University
Vol. 29, No. 6, Nov. 2012

XEHS: 1673-3851 (2012) 06-0795-04

EETHHERKERZCHEFRAESEREMR

/.

skixk, AWE, T B, BFER, T B

(T IRPARGEMMBERNERAKET R ELEEZHE, M 310018)

 OE: AFEAALAD A DA BB T B FRBEAR AT R T A & 3] A A M BR UM, K )
&b — AR I E AR R AR TR, A IRAAFM 2 i AT L3k AT R AE, R AW FE T E448 8 Ar ik
BB TR U E R ATEON R @Ak A K E 43, 21° 13 AR B b g% £, A B B A E KA Ak AR A3
W E 70°E3%; etk A A B A BRSO G T AR A A A K R 19, 21°£3°, FF LB Ak A TTAL R £ 30°13°,

SRR A IR B AR By R A A 2O

KEWR: FBH T ROWAEM; Bolk; B4 FARM0

RESES: TQ325. 12 XHkFRIRED: A

0 51 &

B L IR LA LI B AT FUASE IR R T2
f B AR AR DG S ) P S AR P o ) A0 R
AE AR AR A4 EE 458 DR RS S A 5 B e e Pk S B TR
TN TR B Al BT A AR AT
(R IR C I WA K M 22 . X — A B 8RB R AT
7 T b PR A A R TR BT L BRI 2 € T T T I
L

FIRIT » 25 B TR R SO AR A B 3% i
PR R AR 22— S T B 1T B
P 18 S5 S TR B A LS B IR U A T BEAT
JRUE R PRI e o 00 ) b 7 A 1 3 A 17 » LK
FUSHE) A [RDEE T A 55 2 - e i Ak 2
PR FA BRI B AR B T il X 3 058
Jo{5 G AR BE SO AR TR SUANRZ IR ALY
SRR A0 A I AE Tl rh A3 2z .
FEARIRLSS B TR AR TE 3R A e e v e B
AR TR MR R B 45 o T 8 26 T R P A
A Ar.He Oy 25, A7 HAL B . BRI TEUA Ar
By, He i F A5 88 5P 3R 0 0 W R T 5o ) 4 2R

Wk HIH . 2012—05—31

LR AR A 3R AIOR — P I 201 AR B At AR A
B BRI O, S5 BSTURON 3 LM R 1T Bt
HOR KRR B S S P R v 2 R Y R4 I
o P DA SR X 1 0 PR R 7 A S R I
FERSRICPE 2 (A Ta) A0, T LA Bl e P s AT I
BT RN BR Z MR KPR  RCR A

R P MR A5 8 AR A PR AR AR T 5 | K
FRHORES SN T LI W AT 2K v o
WERE S i 25 K PR O PERICR » SR A 85k BRI 25 P ]
W, ARSCEIE R R T Ar IG5 2 1A 5 L Aaip
G SRR NI TR A TR 1T A » DT 76 2R L AR R
T N — 222K IR S A W T Ar IR S
BT 5 AR MR T A T O 1 B
P 3R SRR IR AR T K MR AR A 2

1 SCIGERSY

L1 Se8ein

PJIR (Cy HL O, 73 M 4, HUNHR A AL 221550 4
BRZHDD s A (Cy Hs O, 3828, #i T = 1 A 2t
BRAATFD s Je7Kk 2 WE(C, Hs OH, 4 i 4, A AE Ak 2
A PR FD 3 AT 2l FUH T U A PR

BT H . ER A RP 24 (31070888, 50802088, 21103152) 5 Wi V145 7% i 3 AR B 24 3 4 (R2101054) 5 Wi VT4 A AR B¢ 3L 4 Wi H
(Y4080392,Y406285) , Wi VT HL T. KM Rb Bl 5 TR 98 AL OB QB 1 34 (0 H 4 5 3)
FEB R TRBEIE (1986 —) , 13, BRVE XS AR50 A= s AR B 9oR A BHR RIS

WIEE . £ 5, TR wangsheng571(@hotmail. com



796 WO o Lk % % R

2012 4F 4529 %

A]) s RO (PE, I Zalifs a2 A IR A FD
L2 SEEefAE

W AR 25 B A 15 A5 (GBT1300-L1 #, 552%
VLA L FRHEA BRA 7D 5 BLH- 218835 A (Nico-
let5700 A1, 3¢ [ J& i J1 24 ")) #F AS H fib £ AL
(SL200B #41, 2 ER A Tk A BRAFD 5 2+ 77 i
s (XE-100E £&41, 58 E Park Systems A,
1.3 JRAKHER CMHRE R

TR VR ET Ar RSB AR R O
G T A7 20 /K P O 25 A v 1 v R I
L35 o 5 0 IR R T o 0 JHL 3 T ek R
o TE T ZSBANT R TIEE 90 W, Ar SR
5 0.35 m®/h, & FRIEHE] A 6 min,

T 2oRMEIET Ar IRIERSE B AR R O
Y RS T b B[] IF R P 75 55 b 45 5 PN M R 25
A 4 oA 2 e X 5 B A A R BT
LT3 i i 25— e K M SR AT FE R S KB T
5RO HERTIE B B Bk A ARG
T 7E SR SRR T i — 2 A 2R K R Z
SEE TN ORI 90 WL Ar S &N
0. 35 m®/h, 4:FIHE] 2} 6 min,
L4 SEKPEMEERAE

K AR BL 2T ARS8 ASO0) il £ 1 SR K 2R & M
TSI T A7 2 R 0 T 5 SR DI 07 308 AU %o 3 R
FATE AT FRAL 5 R #2542 fnk A7 4SO ) 4 19 5%
TKPESR SR T AT 2K MR AE
2 FHR5IR
2.1 L5t

R T HEEIET Ar RIS AR R 296
BT ) TSP AR 6 el M i S ) RS EA T T 21 b
G3HT. B 1 R S RSO S R Y IR B

115

1717 1375

1280

84?000 3 5.00 3 (;00 2 5‘00 2(;00 1 SIOO 1 (;00
WeE/em™
a. ARALHL; b, S5 E PRI S ; o 58 RS | RIEBN GRS
Bl 1 RIS R IR E 5

B 1A= &% B R, fE 2 700 ~3 000 em ! Al
1460 em™ " Ab B IR H T3 95 R 4
0 s NHEZR b B H . 7E 1 717 em™ ' AbH B T Fk 3L
FREDE; 78 1 280 em ™ " AbHBL T C—O $5fEIE, X
VLI H R Ar AR 55 B R X 3R £ 0 T R
T A L TS T B T AR R BRI N 1
et & AR . S b AHEL . 4R o PR EE R
FE REE Y B R A R S B AR, DR A FE L
375 em™ ' Ab H B L WS L DGR R R R Ar
RCTRL A5 s A X 23R M MBS 1 5 | R A R T N U
P2 o [ o SR T 7 A T K AR R SE AR Ny
TR S AR . DRI SR 20 I T S K A
2 TR,

2.2  AFM IES50Hr

R T BB VR T A ) SR 2 T
TESLFZ I, Xt MR IS BRE A R T T AFM 4347
B 2 SRy et e I R R SRR

a. RALIL; b, BT AAE IS s o B TRE R SRR IR 5
B2 SFE iRk E R LR e



% 6

SR 5 « A B R A SR K PSR LR S A RIS 797

Bl 2(a) il LA R TP . B 2(b) Fl (o)
R)E 90 WL AR 0. 35 m® /h, AbFEET[H] 6 min
AR R T Ar AR SE B 1R R &0
LIRS | R AR NI R 5 19 31 1 3R £ 0 st
e TR AR L ] 2 (b) AR i 2 T AR A5 HLRE » 138 I
S B AR K 2 X AR T A ks 5 1B 2 () A
m b B 2(o RME R T — 298k I
PURTR AR BN A B R O ISR T 7] fig
fEfE— SN G IR A R & 7 B aE =Y, K
] 2 (o) R THPRELRS B2 B 1y » T BE 2 Fh 45 2 R 3% 1 %)
TR S L . R FRIMPGIR A KA
PR AT X S 7 TR WFSE B AT ETEE T
2.3 Ml AT

N T EBECE T Ar G SFE B R R
s W R T OV S 1 2 K o kb el P I R i
TR A A It B 3 el i v SR T
FE A A 45

& 3 H Ca) by A Ah BEER 0 T I SR ) % T 42
il 7R [ L B2l 0>90° 5 (b) SRy Batifdi FH 8 . Ar
IR 55 B AR R & W A el vk s s A2 Ml £y
Ry 43.21°3%; (o FEHHH BN Ar {RIE 55 5 114
X SR LR R T 5 | e F A VN M IR A P i LA fi
FAoR 19, 217237, sk mE Al A B ] LR
th S AE R R T O ST A R T R KPR TR
WL S TR R A RIRSF B RS | R R ik

(a) RALBER SR Z N

(b) S &AL 5 SRR

(0) SRS | RARBIM IR G B0 2R LR

P 3 SR RN i ok P A Ak R
RS R i T i RO il 2 T /R P Bt o A e o
HWIET Ar IR SRS 7RG % 5 AR BB I
PR REAT R W T 1K
2.4 WML

W T ST [ 18 S S Ak L ) 9 42 S £ 3
WK B R PIK—E R T . BB G AR 25 B
TR SERIRS . O T 555 B TR
AR5 o o PR I A — A T T 80 ot 35 T 42 fih £
HEATI BT 25 SR AN 4 BTR

70

60

A

~
S

30

20

0 2 4 6 8 10 12 14 16
JHCE A ) /d
—a—FE ARG  —e—F B TS | R IR R S
B4 UM 3R 0 v TR THT 4 fioh g o k" i (1]
HYAZ A DL

M 4 ik () o] DU 48 Ar ARTR 55 25 1
AR A TR 1) 5 975 R T 4 A 7 B 6 00 5 1] )
TE B HTHE R MIDT fi Fe filh A 43°+3°, 284 15 d
FIRY A - £ T [l & 1) 70° 37, e 2R LA R A o
K B 5 ARAL SR SR AR AR R T LE L 45 M A
A RKRAREE RN . N 4 il 4 (b) /T LR
28 Ar i AR IR 55 B 7 7R X 3R i T |
RAERNIRIR G » HH b A k3] 1 207437, BEA K
N TR A A A B T S B AR e T e
ROV G , AE L2 T 4 o ) e 28 P-4 T 30° 3%, 1



798 2/ A N S N = = SO ¢

2012 4F 4529 %

KWL T[] 35 26 1F R R LB TR ) 25 25 1
TRALBRAY IR A HEIE . X AR T Ar IRl 55 B
RS B LI WS | e AN IR R i » L3 THT S 7K 1
PR B R B R A S P T o1
PORHE AT 55 B 7R 3 T e e A vh bR W 2
PR B TR IR A P B 2 ok 220 ) 3% RLRE A5 2]
P IR HSIA TARPESE I . oS BB RHE AR A
HOHAR AT ol T RO D AR LB . O TR
REAR I AR S IR - X LU 1 2 AT 22 B MRA R 35 v 1) P
TR B R HER R s R BB T A R R T
AR B A P BT FHE OB 2T k)
PR Sl 2 8 T KRR R

3 % it

FHH TS Ar IR S5 2 AR R X R 0
FECHE A 29 1A AL FHLRT 5 | & 8 P s T el e o o s i
RO i G SRR R W] PR ] T
Ar RIS B T B SR IR A T AL BRSO AR
HoREfh A PR 2 43, 21° 3% H H IRk 45 22 L BT
A (A R fe AR il M AR E E 703 i A Ar
R 55 B AT SR LI RS R T 5 | R e BN M R L
M B A AR Z 19. 21° 3%, B 2001 47 » i ik
R[] SEE < 2 fish ) A2 2 7E 307 = 3%, B R R A 0E
TKAE

SE k-

[1] Cho D L, Shin K H, Lee W J, et al. Improvement of
paint adhesion to a polypropylene bumper by plasma
treatment[ ] ]. J Adhes Sci Technol 2001, 12 (15).
653-664.

[2] Liston E M, Martinu L, Wertheimer M R. Oxidation
and ablation of polymers by vacuum-UV radiation from
low pressure plasmas [J]. J Adhes Sci Technol, 1993,
7. 1091-1093.

[3] Roach P, Shirtcliffe N J, Thomas J, et al. Progress in
superhydrophobic surface development[ ] ]. Soft Matter.
2008, 4(2) . 224-240.

[4] Nie HY, Walzak M J, Berno B, et al. Atomic force mi-

croscopy study of polypropylene surfaces treated by UV
and ozone exposure: modification of morphology and ad-
hesion force[ J]. J Appl Surf Sci, 1999, 145: 627-632.

[5] Garbassi F, Morra M, Occhiello E. Polymer Surfaces
from Physics to Technologyl M]. New York: John Wi-
ley & Sons, 1998. 236-245.

[6] Sanchis M R, Blanes V, Blanes S. Surface modification
of low density polyethylene (LDPE) film by low pres-
sure O, plasma treatment[ ] ]. Eur Polym J, 2006, 42
(7). 1558-1568.

[7] Ma M, Hill R M, Rutledge G C. A review of recent re-
sults on superhydrophobic materials based on micro and
nanofibers[ J ]. ] Adhes Sci Technol, 2008, 22 (15).
1799-1817.

[ 8] Mirabedinia S M, Rahimi H, Mohseni M. Low pressure
hexamethyldisiloxane (HMDSO) /nitrogen plasma treat-
ment on the wettability and surface free energy of biaxi-
al-oriented polypropylene (BOPP) films[J]. J Adhes,
2004, 24. 163-170.

[9] Fozza A C, Klemberg-Sapicha J] E, Wertheimer M R.
Vacuum ultraviolet irradiation of polymers[J]. Plasmas
and Polymers, 1999 (4): 183-206.

[10] Richter H H, Hippler R, Schmidt M. Plasma treat-
ment of polymers for surface and adhesion improve-
ment[ ] ]. Tonizing Radiation and Polymers. 2003, 208;
281-286.

[11] Zhang X, Shi F, Niu J, et al. Superhydrophobic sur-
faces: from structural control to functional pplication
[J]. J Mater Chem, 2008, 18(6): 621-633.

[12] 5545, SIER. S5 & T IREORXS & 28 700k Bo 2R
PR R AR R S AR 1999, 15(3) . 173-
175.

[13] L. BF A5 T LM BB o EB2EHA
AL, 1993 202-240.

[14] BRANES. ARIRLSE B TR A2 SN ML dbat . Rl
AL, 2001: 158-186.

L1650 Ty, HEHAL. AR 55 B 7~ M0 I35 B2 3 S0 b1k
MR PELT ] M RERR 2 ), 1990, 4(2). 183-
187.

(%5 822 IT)



822 W B T Ok ¢ %R 20124 %529 %

rate retention rates of whiteness and tensile strength are 80. 91% and 94. 06% , respectively. The P-N syn-
ergistic effect exists in the HFPO/2D system, which works in the condensed phase. They are examined via
thermogravimetric analysis and scanning electronic microscopic photos of silk burning residue.

Key words: silk fabric; low formaldehyde; flame retardant finishing; mechanism research
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Characterization of Hydrophilic Polyethylene Film

Prepared by Plasma Treatment
ZHANG Xiao-long , ZHENG Li-zia , WANG Tao, CHEN Guang-liang , WANG Sheng
(The Key Laboratory of Advanced Textile Materials and Manufacturing Technology
(Zhejiang Sci-Tech University), Ministry of Education, Hangzhou 310018, China)

Abstract: In this paper, an Ar-atmosphere polyethylene film is surface modified via low temperature
plasma treatment using acrylic acid as grafting agent, and acquires excellent surface hydrophilicity. The as-
prepared polyethylene film is characterized by FT-IR, AFM, and static contact angle. The results show
that after surface modification via low-temperature plasma treatment, the contact angle of the polyethylene
film decreases to 43. 21°43°, which shows instability, and gradually recovered to 70°+3° with time. When
acrylic acid is used as grafting agent after surface-modification via low-temperature plasma treatment, the
contact angle of the polyethylene film decreases to 19. 21°£3°, and is maintained at 30°+3°, which indi-
cates excellent stability and hydrophilicity with time.

Key words: plasma; polyethylene film; modification; grafting; hydrophilicity
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