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— The Influence of Geometric Parameters of the System on Modification Power—
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We treated low-density polyethylene films (LDPE) under a d.c. corona discharge generated in a
point-to-grid system. We verified that reactive neutral species generated by the corona discharge modify the
surface of LDPE. We also investigated the influence of the geometric parameters of the system on the
modification power of the system as determined by the contact angle on the surface of the treated LDPE.
We have found 1, that when a constant electric energy is used to generate a corona discharge, the
modification power decreases as the distance from the point on the film immediately below the point
electrode increases and that the corona discharge in a point-to-grid system can modify the film surface over
a wider area than in a point-to-LDPE system without grid ; 2, that with a constant discharge current, the
modification power on the film immediately below the point electrode decreases as the distance from the
tip of the electrode to the grid in negative corona treatment increases, but increases in positive corona
treatment ; 3, that the modification power with respect to the electric energy used to generate a corona
discharge (the yield) is inversely proportionate to the distance between the tip of the electrode and the grid.
However, in a positive corona discharge, the yield did not reach zero when the distance between the tip
of the electrode and the grid was extrapolated to infinity, possibly because the streamer reduces the effective
distance between the tip of the electrode and the grid and produce reactive neutral species along the
streamer | and 4, that in a negative corona, the modification power as measured by the temperature
increase at the plate anode varies with the energy dissipated by reactive neutral species.
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Fig. 1 Work of adhesion of LDPE treated by positive or
negative corona discharge for various current
intensities as a function of the logarithm of dis-
charge energies.
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Fig. 2 Block diagram of the d.c. corona generator used in
our investigations.
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Fig. 3 -V characteristics (a) and I/ V-V characteristics of a d.c. corona discharge
obtained from the corona generator. The distance (b) between the tip of the

electrode and the grid is 8 mm.




92 (30) wESESE BNk

w Uiz, BALESR T 4 VAR, BE 50 um OESTFRY
T#vy (LDPE), #VxF L7748 v—}t (PET)
BT B3 EARERTH W UEROEATKRO
-V iR RLE ({BL 2 2 CIREMR-7Y v FREERE
8mm), = COEHKMEIE, 7V vy FEiihsEBHRMET
B35, REBRTOMEX, 3 CHREROZEMERETS

I=kv(V—T,) (1)
ORI B B HIIEE OFR TIT > 72,
FipsEhcan FREIANVE— W L LTEBEN S
D, ENEE, 7Y v NER, LEEHORT2b5

W=Vel-t [J] (2)
TEHEINIETHS.
EEREOEE Y 2 IET 5 FE & Ui Rm s
ERfwTe, w4 7ay ) TS ul OiA & YIKO
A E EE B S € THPIBTEE, 74 VAKRZE
SO IEBERTOKEE 7 4 VADET A%, BFOT=
FA—FTCHE LIz, 74V A ETOREEMEORE S
i, SEOE A CEER 1~3 mm, SRAEZRE O
£41% LDPE TI3#7 100 deg, PET Ti3fy80deg TH 5.
HI5E S Ntz il i3 Y oung-Duprés D3

W= yv (1+cosf) (3
kD, BEEELIVF— W (n)/m?lcEifiesn g, o
2T oy LS ¥ 2 YADORE TRV F —, 0 ILREEE
T H B, WEK R ERC ARV S 2 ki3
T, TRTCIANF—DEMCERL THEmS N
X Th B, ARG TIIIERERO B LI O HERE
IS D o3 il B Wiz,

3. =R

M;ﬁ%m$®mﬁ5®ﬁﬁwgié%%

Z 2 CREFEMmILLE £ SR £ O R (DURLEH
DEET) 25 OEHSWENRICS 2 2 BB DOVTE
"T5,

QLR U 72 R 1, ARG, Bl & 2 Eh 5 mm, 10
mm O 3 S CHELE R EAA & DRHEL, I EH
ORE% (K4) B X OCNEEEORS (J5) £ LUTRL,
Ko THERFL A S OFEEE OB E LTk D7 (K6,
7.

M4(a), (b)3ZhZHIE, AOI0FREC TEFE
#YxF1 v (LDPE) % 30 4LHE L 7B, AEHuL» 5
ZnFNOERECOEE 2 EE L, 20 BEERON
e LTELEbOTHS, EABanT &b, PLrd
BRI ONBERESFES LT OBb»r b, iz
HUL D ade &9, FETERT b A 1% 40 deg (LI THL
T2 0OPBBHS N, EIAPEBT O FLEIZBNT

25 (1998)

100+ @ Posilive( ]
ERU I g
; A\ i ;
2 N 2
] * ol
5 60 Smm ] &
g , N
& ; &
S Lo “ogentre o | 3]
£=30mn
Zc . 1 1

30 20 40 100
Current I (pA)

Contact angle 6(I)

U EEE

Discharge current I

B 4 FHiav)(a), EiEaws(b)iTaa)rHE
JUER % 30 43fEHE L 72 LDPE R DK & O#il
0 pauFREER I KEEE, LEFL
5 0, 5, 10 mm OATE THIE L7 fER. (c) i (b)
TR 35 1 B A AR LS, BURRE
DAL (HER A -oeeee ), decarboxylation (i ## B
), 7a R v 7L (HER C —o-o-) K HET
%2 LRELIBOETFIVET, THENER
n, @), QTHRHTHZ I 2R,

Fig 4 Changes in the contact angle ¢ of a droplet of
water on LDPE for different distances (r=0, 5,
and 10 mm) from the point on the film immedi-
ately below the point electrode with treatment
time of 30 min, as a function of positive discharge
current (a) and negative discharge current (b). In
(c), three elementaly effects of the modification;
respectively oxidation effect (curve ‘A----- ), the
decarboxylation effect (curve B ----), and the
cross-linking effect (curve C ——<~) are shown as
a model. The curve “Centre” in (b) can be
constituted by these curves and each of these
effects is predominant respectively in domain (D,
(2), and (3).
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Fig. 5 Changes in the contact angle 4 of a droplet of water on LDPE and PET as a function of the log of treatment

time ¢, for different distances (=0, 5 and 10 mm) from the point on the film immediately below the point

electrode with different types of corona treatment : LDPE with grid : I =20 #A (a) and —50 A (b) , d,=4 mm,

d,=2mm ; PET with grid : 1=20 A (c) and —50 A (d), d,=4 mm, d,=2 mm ; LDPE without grid : —40
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between the tip of the point electrode and the
plane electrode-d and its inverse 1 /d, at a con-
stant current (I=—350 pA).
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Fig. 12 Changes in surface energy Wy (determined by
water) of LDPE as a function of the distance d,
between the grid and LDPE with a fixed distance
between the tip of the point electrode and the
grid, d,=8 mm. LDPE is treated for 2 min in a
positive corona discharge (40 A, 361J) or 10
min in a negative corona discharge (—40 uA,
180)).
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