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8 ¢ ¥ %%l PE/ionomer B =, & PE/Surlyn 1601 Hd = 2 PE/Surlyn 1652 Bd=9 &
71H% B tdte 2AEIY . 3‘-"}75-‘—}. T EIE9 ANHEV|TFE Y] SCLCA Ax
717E wEde AAdE gk, ¥ A7 A= PE/Surlyn 1601 23 =9 AFAEr JjFoz
£ dtdo)] 5o A7AFAME PE/Surlyn 1652 Bl =9 ARYUEr} AgiHog & Aoz ghayg
o, PE/Surlyn 1601 23 =29} 79 jonomer Fo] ZF7}5to] wal & H7 1AM AFAES}
wolA e Aol FAHAEH, oo G FEAZolEEY AolvA HuEIHAT. o AP
£2 PE/Surlyn 1601 Ed =M A7t ERE= H o] 718 wbie] PE/Surlyn 1652 B 3= o
A A37E 3.3l ooy ’“EE]-E o] Z3ttke A& v|dted, o] ionomerd] = ionic
clustere) 22o] ttz27] &< o g Adtdc),

Abstract . Electrical conduction characteristics of the PE/ionomer blends, i.e., PE/Surlyn 1652 blends
and PE/Surlyn 1601 blends, have been investigated. It has been found that the SCLC mechanism wo-
rks over the range of electric field of 10 to 400 kV/cm at several temperatures up to 100C for both
blends. Higher conduction currents at low fields and lower conduction currents at high fields have
been observed in PE/Surlyn 1601 blends than in PE/Surlyn 1652 blends. In the case of PE/Surlyn
1601 blends, conduction currents decrease as the Surlyn 1601 contents increase at high fields. The
two features were explained in terms of the effective charge mobility. These observations indicate
that the charges tend to be trapped in PE/Surlyn 1601 blends and conducted by a hopping mechanism
in PE/Surlyn 1652 blends, which can be attributed to the differences in the nature of ionic clusters

in both ionomers.
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AdAz P AEAF

Alg g AlHA =

B dFdAe s Migssabt Axd A9
AlolE AL AYE ETLA(LDPE) S ALE-
3tttk =3, ionomeri U= Du PontAle] o €l3ll
A ionomer$! Surlyn 16013} Surlyn 1652& A}&-3}
F=H o]E2 ethylene methacrylic acid FZF4)
(EMA copolymer) & Z7te.2 3tx ¢}, 5 jono-
merol| tig AAg ALgR-E Table 10 Yo} gl uh
o 2}’

PE/ionomer E# =+ Wayne Machine & Die
Co. AF9] single screw extruder& A}&3}e] 1807Co)
A F&3lg o, o] Edl=E Carver LaboratoryAt
9] hot pressE AFR-3ko] 180T A 20871 FEA
o] FA7L oF 45umQ] BEANAE Az}
ESE TSN Azg AYA ol YR e

A AR ol3 e we A TEAE 24
B3t AT o2 ARgsie, ol gud 7—“
E2keh RS Y] EFEEA o] Ase YA

E¥ 0.1~0.02Q cm o]t} 8 o) A3 &7&%
Ed=o] k&Y 219 5ds =48 A4
o A= oF 40umo|},

AxAF 24

AT FHZX 9 NFEE Fig. 1] JeSA
o AFA2EE =4 A3 (measuring electrode),

Table 1. Specification of Surlyn 1601 and Surlyn 1652

Ion 9% MAAZ % Neu-

lonomer Type! % tralization®
Surlyn 1601 Na* 10.0 53
Surlyn 1652 ZIn** 8.7 18

! type of cation, ?: nominal % methacrylic acid,

3 approximate % neutralization
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Fig. 1. Schematic diagram of the instrument to mea-
sure the charging current ; 1 : counter electrode, 2 .
measuring electrode, 3 : guard ring, 4 . specimen, 5
. semiconductive film.
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Fig. 2. J-E curves of LDPE : Test temperature : 20C
(), 50C(A), T0C(M), 90T(A).
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Fig. 3. J-E curves of PE/ionomer blends : (a) PE/Su-
rlyn 1601(97/3) : 25C([7), 50C(aA), 75C(HD), 90T
(A), (b) PE/Surlyn 1652(93/7) : 50C([1J), 75C(WD,
90T (A).

de 7+ FodAel 71&7]E Table 20] FelsHy
23

A PE/Surlyn 1601 Bl =9] 739, [779& 1.5
ol d 2 Abol9) gkg 7HAE, IFHHE AFIE

Hz/H A16d 635 1992 11€

Table 2. Slopes in Each Region for PE/Ionomer Ble-
nds(90C)

PE/lonomer PE/Surlyn 1601 PE/Surlyn 1652
(wt %) I I il I I 1|
97/3 196 124 154 216 172 254
93/7 163 123 154 345 195 —
90/10 162 097 122 319 278 -—
85/15 155 109 147 365 221 —

F7HEY £33 Jehta, 28a MM
Al F7HEo] SEEV [T A9 glelle v AR
23th, PE/Surlyn 1652 23 =9] Z4<$ PE/Surlyn
1601 B =M 9] 7]&7|Hrh= & 1.7~3.7 A%
9] g et
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o], € 7le] FYog UFojA7|e A 4 7
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T AFEUEY AlEFA gEHozA AT £ Y
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AJo] Fig, 4¢f e} ldh, Fig. 49 v} gl= ule}
2ol ¥ £F7Y B¥E BF AFdxst AZFAC
st o 3% #AVE AdEHe s & 5 3
o}, mEld F EFe BAEe HArHART|TE ¥S
J-E 24439 718719 #adge] dojurle Al
gk B oA roll A Melgh 717 M99} ionomer $HF
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Ao g Az,

T Bd=9 J-E T4 71277t M7 2t F
Bd=e AFAEe AVE AV G994 wet A
2t} o] Fig. 59 vlaslgch. Fig. 59 &
uio} o), o] BIl=eo] AS 2 A71A3(eF 100
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Fig. 4. Thickness dependence of current density of
PE/ionomer blends : (a) Ionomer contents : 7%, (b)
Ionomer contents : 15%.
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Fig. 5. Comparison of J-E characteristic curves of
PE/ionomer blends at 90T : (a) Ionomer contents : 7
%, (b) Ionomer contents : 10%.

ol# gt WAL Musly] 95ty F EH=el tist
o] §aASo)|Ex(effective charge mobility) &

SCLCAH Axe] EAQ #A 4 Child lawE ©]

Polymer (Korea) Vol. 16, No. 6, November 1992



ol d/ooj o] ER=] WA RER}

Table 3. Intersection Field

(kV/cm)
Jonomer contents(wt %)
7 10 15
75C 200 400 550
0T 100 300 500

Table 4. Effective Charge Mobility at 90C of PE/Iono-
mer Blends

(Unit : m%/Vs)

Ionomer  PE/Surlyn 1601 PE/Surlyn 1652
(%) Low field High field Low field High field
3 7.69X10M 28310 2.60X 101 3.09 X 10
7  5.78X10™ 198X 10 532X 10 500X 10
10 4.98X10™ 9.16 X 10" 1.75X 10 1.86 X 10

g3t Aaslgon® o]5 Table 40 Blstd
o}

Table 42 B #x F BA== oF 10M4m?%/Vs
H5o FEAE0)EEE 7HA PE/Surlyn 1601
Bz A¢ 2o AYF Fd90A 238 w2
B A FEE 7}X= vk, PE/Surlyn 1652 &
Ao BFfoe A

1
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wE HilE YRR AFIY] ol A 2
7o) Abgro] Alstdrt, ek 3% ¢} 10% & v]aws}
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1652 Bal=of H)slo] <7t of Aok & 4 gich
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Fig. 6. J-E curves of PE/Surlyn 1601 blends at 75C
> Surlyn 1601 contents : 3% ([1), 7% (M), 10% (A).
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