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AZF., H2etesh (FTIR) WAMAEEGMKER, AR BT b freh ok
GoptAe s 2R XAY, Al ESCA #) LERH)BAAMNIE (RI%) 2¥2E
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R, XRERA-HE R TFEEERE (BFEHEHE) EXHRBERTAHAN AR
FB, Bx—@A LRy RN 20—50 &, Rifita FRIENRBRERS: 5—7
i, B4 REEH RIR A% 1070 58,

ADUEINE (320~ 440nm) NEME, KR (BP) 651K, 43l
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AM, REL, ARERRTLBRES .

BP, 4ifF 98% , ELE RSN,

F&RE (CsHyCINy), FEREIERH.

RERIEMEER, Araldite 5,3t Ciba Geigy /A TR,

2. UV %R

M5 HPM 15 BERAFELT, WHIERLAF, 2KW, JiK 320—440 nm,

3. REAEB R K

HTAEBERKRENES, INEE—ESERNEE F#T, RIMDCRERD—%
stk VG, BRI BAESENE . RNATEARSREBREARMEED 20 4
iR Op RIGHNA N EE. AEEL—WMERR ,EARNEL—ENEDERE, B
BREK BT KRR RO REERR EZETEHRATR.

4. FTIR RSt 8RR

RS2 Perkin-Elmer 1710 (B M-S0 3 LI T,

S. BRI

Yo ge a5 FIZE B 40°C BEREEEYE 30 8l B RBE KRB B AKDIER L, 2B T
T, F UV Y%A 582nm oI E L @FEE, WiE{34 Hewlett Packard 8451 A AU
(GEH). RERAEELERFELERNNEG, K 5820m &8 .. EASZBE,HUERK
FHH Bmax A emex WL RIER EFEE KA.

6. iR 1R

DL RAREER, B—HHRE IR REE —R 54 Instron Universal Testing
Instrument (Model 1122) (EE)TTEERBH L#T. BMERNE =S RESESHE.

7. ESCA #)ik

AU Leybold Heraeus ESCA/Auger LH 2000, BHERPLAPLE . ik fb B
EEKigA.

Z R 5’

L REESTRR KB FHRE
#K HSPE AAENAGKYENMEELIR (20°c, BARFEEN), SRERSA
HMELEAAREGE D, BRETHRSEENMEYERE, Bl B ERRRELER

F}1 HSPE EBAHERSIFHRRE

BBtk ﬁ()ﬁfg)@ (ERsI::yZ) (1%%3%%) “ﬁ%ﬁf‘;& (15JUEi N/mﬂ;z)
AM 17 5.9 2.7% 4.5 5.9
AM 84 8.1 2.74 5.3 5.2
AM 126 1.5 2.79 5.0 5.6
=g — — 2.62 5.0 5.2
AA 14 16.8 2.68 5.4 5.5

*20°C, BRALENE
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i 1 1 f
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Ek (eV)

B 1 i AM [y HSPE #44y ESCA iBE
TR Ex MK, ESCA WU, BEEfiRE 12KV, HilfH 17mA, $5h, T
YEERERIET 6 X 107 (3R 8 X 107°Pa), Sl 10min, 2 2 4 T A Nu/Ciu B
SR AART L RAFMA SR FREE [BP] XOtBAIRAMEM, [BP] 8Kk, FH K
R (RIE BE AR B 2B NG WD .
2 WEIIRFKER ESCA W

Sl E&MKE BRKE (sec) RIZ%(N,,/Cy,)

0.2M 9 3.6

27 5.6

59 . 5.9

0.4M 8 4.3

27 6.8

56 8.2

0.6M 9 ‘ 5.7

’ .27 6.1

60 6.5
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REAT i 43 B , A 2 TR,
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# C, EERERFE-NELAUSEEH=ARHEY, ROEHN CHARK C,
WEEH, T4 &R Es = 285.0eV 4b; 286.5¢V £RIE MM R F—C —0—#H, L2%Aar
FEIEY 1.5eV;287.8eV b b%s c=0
BT Cu 4R, (L2EABA 2.8
eV, MAYE LA Cu iRy, Kl
REBREENWRAER L& CH,
HIMA Cu LR IRBL AT L (&, Ey=286.5eV.
[FIXPRLAEGRET Nu/Cu ELLES, B B
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raooC/S{ [

I (FE 3). ; 287 8eV f
3. ESCA 5 FTIR ##iIEMN ngv (

e 0'?1?5 1195 o0 s T s
T AMEE T, 1725cm™ IERTHEIA EyeVy -

ARBTREMMBIREIFTE, 1465cm™ P

B T W A RO By AR BD 6., REAL
eI R BRI VEAZ BB, DL lo=o/lew, FIAIREMAXILLRME AA BAEELRTE
B(E4)., 5XRE ESCA By O./C, EHBFERIA, TREMRANEEITHE.

%3 C, BEHEHESHL

BRI (sec) Ny, /Cys C,,(CONH, t%)/ C,,(CH, #)
10 0.068 0.078
30 0.114 0.113
74 0.106 0.083

* SRR = 0.4M ik AM RE=2M
g4 AA FRX HSPE FEMNLINIE

A (sec) RI (4040) B (sec) RI% (ESCA)
10 0.029 11 5.1
12 0.050 17 5.9
19 0.055 33 8.1
40 0.017 83 4.3

[1] 44 RI=11725cm™[I1465cm™; [2] REBAESILIL RI= 05 [3] FIRMKE=0.2M; [4] &
HE=2M

4. SREHELER _

B LR A AR E BB R O AN FOKYE, MiEne S mik g i sr
FER. BABIL KN MR RO PRI AR R Ak WIRES ESCA i Nu/Cy E
EATTHRERR, (3. E4) RI% Hin, et tiig, 2 0./Cu B9 RI% EM
4% BINE] 16.8 % b , B4 HSPE HAEMREHBEHTHELE.

5. Hih R

W 5 iR, SRR ENEHEEEEHE G/ FEHEXK) H ESCA WEW
RI1% {ELLEE, £ RI% /NT 3% EAHM,,5EERALE EEEKEF AR, HY
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CHARACTERIZATION OF PHOTOGRAFTED SURFACE OF
HSPE FIBER BY ESCA

FENG Zhenguo

(Department of Chemical Engineering, Nanjing)

ABsTRACT

Surface grafting of acrylic monomers onto High Strength Polyethylene (HSPE) fibre
have been achieved by means of a photoinitiated continuous process, a UV lamp (320—440nm)
used as a radiation source and benzophenone a photoinitiator. However it is difficult to mea-
sure such a thin layer of grafts by weighing usually used. The degree of surface grafts can be
characterized by Electron Spectroscopy for Chemical Application (ESCA). The relative integ-
ral intensities of the ESCA core electron lines, oxygen and nitrogen to carbon, O4/Ci and
Nis/Cus, are used to indicate the relative degree of grafting of acrylic acid (AA) and acryla-
mide (AM) as monomers, respectively.

The determinations of the grafting by Fourier Transform infrared spectroscopy (FTIR)
(ATR method) and “dyeability” as well as adhesion to epoxy resin for the grafted HSPE fi-
bre are compared with those by ESCA, indicating that the relative integral intensity of ESCA
core electron lines, R1%, can be appropriate to characterize relatively the degree of surface
grafts of HSPE fiber.

Key words  surface photografting, ESCA, high strength polyethylene fiber, acrylic
acid, acrylamide





