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Effect of corona treatment on wood properties
Toru UEHARA and Teruo GoToO

Infrared spectrum, JIS color difference and tensile strength of corona treated wood
were measured and fracture texture was observed, to investigate the effect of corona
treatment on wood properties. The experiment was done using Hinoki (Chamaecyparis
obtusa ENDL.) of strip and quarter sawn panel of which thickness were 30um and 2,5mm,
respectively. For electrode, gap was 7mm, and applied voltage was from 9 to 15kV,
60Hz, in nitrogen or air.

The absorbance of carbonyl group (1730cm™!) increased with an increase in the degree
of corona treatment in spite of the corona discharging atmosphere. It was considered that
the post oxidation occured in the nitrogen corona.

It was expected that the surface roughness of wood increased with an increase in the
JIS color difference, but that was not confirmed with the secondary electron images.

The tensile strength of wood strip decraesed linearly with an increase in the square

root of the degree of treatment. By the observation of fracture texture, it was also

shown that the longitudinal strength of cell wall decreased.

il

1. #&

BEEAMOPTY, RABIEOZVAMIL, TOH
fROREBEIDIZD, RHKREHSBUKIEL Y, BER
BREURTIL3,. DX 5 n#EEEARMOEEE
HEIC, ERBHES TR U%i%@ﬁ?}'@f B >R
BUENTHAEZ2PLPICLTSET.

AR T, AN L FELBIRICH 52 R0 B it
A5, anFRELEICLY, EDLSICENTI02H
ENICT AT L B2EMNE LT, RIFR A< b, JIS
Bz, BUFOSRBELEZPAEL .

* AGo—HEREABLARMER RS (198254 ABM) THERL
1.
o PWEAMETIRE

2. R B A &

2.1 BEEH

=394 ‘:‘6 (Chamaecyparis obtusa ENDL,) (KEHE
0.51) %, BURFOHBEICIIEHE (BRI EKD
£H5M% 30mm, 10mm, 30umic, F-EER L —
F—H: EEEIR O EICEThTh 105mm, 100mm,
2.5mm (CHABE, 20C, HENEBET% DR T THE
U, SKEUL.4%E Uiz, s, BURIZRINDICE
SHRAEE A v E— & FTEOHK <Y v O FIC BE L
1z,

2.2 aRTHEBERE

HESESHEZL, HEBr VR ATy r—2%10
SEMERLZREREIIIERZEAL, BU105HEE



BIBXRFREHTHARE £195

FRGBREREPEATSICLICE biTo0z, HELE
MH?WA&%WGMH,ﬁﬁﬁﬁ7mmﬁmiﬁﬁﬁ
-7z,

2.3 FHBIMRA~NY bIb

B ILIRR % DT DV TOFRMNRINZ < & b v
(BEreFEd IR-27G) %»BEBIEICTRYD, F—k
DO RA—FIHIT DN T, HEBBNERIEOREELTRL
iz,

24 BB E

EEREmEICET A EEO Ry PVHERER (BE
BUPEFTEL UV-200) %R, JIS Z 8722 (BHENA, %
[EMEHEO0 — d, 10nm EHEMRE) IcXh, 2
J MVERIEERZEH U, 2o ELEICE 355
@z% JIS Z 8730 iTftvy Lab RTHEH LIz,

2.5 EEBLUBERHAR

7z /e vy —VIEERIE (ERILET
%8254 PR-150) % fv, ¥7 & 200g/m?,
EfEE 10kgf/cm?, 20°C, 24 B$RIT %Lz, DIN
53254 |, AIRBEBAT » v 7 3 RABE G
) 1Tk Y EENERDI.

v REYRZEY Y FORIEELUIZE XRAFER
REBEEOF v v VICEEL, o> bOZRYMTLI
%, BIRRBEIT Iz

2.6 WETEOEFEMSEHER

X#~v4 07+ 54%— (AR BEBFHE JXA-733)
ZRVT, MEEE 15kV, Ei 107°A ToREFE
BPEELI.

3. MRBLUEER

3.1 FRHJRIRZ~T b
TR Q20T BEBEBMLBICE YN LU 1600

2.5

2.0

Absorbance ratio

o
u

0 3 6 9 12
Time (min'/?)
Fig. 1 Effect of corona treatment on 1730cm-!
absorbance ratio in nitrogen.
Legend ; (J 9.0kV, O 13.5kV, @ 15.0kV
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Fig, 2 Effect of corona treatment on 1730cm™!
absorbance ratio in air.
Legend ; [ 9.0kV, O 13.5kV, @ 15.0kV
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Fig. 9 Effect of corona treatment on 1160cm-—!
absorbance ratio in nitrogen,

Legend ; [J 9.0kV, O 13.5kV, @ 15.0kV

SN TOBETHNTE iRy ¥ W T 5
WER = VORRER P BRFEKTICONTERL, T
DFERPH BITR Uz, BEREOEME & diT, T4k
bb, &%ﬁk;@ﬂ%ﬁ&@%m&téw&%ﬁﬁﬂ
BEmMUTBY, 7tb/®%A&E<Mfﬁﬁ%Tb
12, ERBAK T COBRZPR4ICRUT. £&ME
MIZAEL TH 303, BRFAK[TOHEICLRT, 13.5
kV 5&E <, T, 9.0kV iHEL 2> Tz, TOE
Fic oW Tid% TaNn B,

3.1.2 BB NN ORINE

ERFHEKT 1505cm~! WINHORKERLZK 51, 225
FHK T CORRELR6ICRUTZ. MEBBENEL /L3
ICoNC, MERFEOEGEE TN 3 & 5 Z2Em
2RUT. 13.5kV THEFEMNE TOERNELD BT
DNTIE, TEDE T AZDOFERIZE S HTIE g0,

—73, ERFEAKT 1600cm—! BINEHDOHERZK 7 I1C
AUt K bBL»RL S ICCDBEER, NEERE,
BEEICBER <, —ELm>TW Iz, T D 1600cm—! &
2@ 1505cm~! (Zftic Ny ¥ U, BN C = ClEiEIRS)
ICRE SN A FENRIETH Y, KEDEEIZY 7
—VITRBINTHA, AUPEICRESNBIZTOR
INHEOC D& 5 BREERERIT, HVvR=VigEMHD
T TIXERD bhish -1z,

ERFHST 1600cm= T # D #ER% K 8ITR L
72, 9.0kV TIHERFHITOHE LAKE—EL LT
W3S, 13.5kV LI ETIX, ZEIL TV, T D 1600
cm~! DEMNEEILIZTzHIC, ZOR4ITBANTRL ¥
vi% 1600cm~! iTd 3 K =v 1730cm-! OIEYH
EH L BB EEORNEFRI L FhizC L5
izl

Time (min"2)

Fig. 10 Effecf ot corona treatment on 1160cm-!
absorbance ratio in air.
Legend ; (0 9.0kV, O 13.5kV, @ 15.0kV

Fiz, HE LB RNERSE C=C KRB 3N 3
1650cm~! fHF DI A3 AL ,1650cm-? > &5 1600cm-!
1T TN AR T v — itk > Tz,

BERFIED 2 \WVZEBR. — 7 Vv 2 RE 3N, BTRYT
FHMEE LRI BELBERICH StV —RTRE IO
% 1160cm~! WiV OEZRFHK T TO HRE2K 9T
AUz, 9.0kV [ JIZIF—ETh 7205, BEMSE T
BT ONTHEMEASPELNRY 2. KIOIKEKRFHASK
TOHEZRUIH, T OB X h EHITIz > TNz,

ZDX5IL) = DRI TH 31505cm?, 8k f+
o —2QRNTH 2 1160cm™ DRERICE B 54
3EEZZbNAEREREE, Colthup FE GREA HIY %
R7MVDO—EE) POTIFHBZ NI TILETH
5.éEK,WEME%%i%WgMEﬁmmbﬁin
BTERWMEINTNEL L, L, HBEFRSSHDOE
S, AMERERGUR D AZNIZ DEELS, &
BiT, HVFE=VOFERD S, BELIHELUTIAE
NIBIZFEID DL Bbh 5.

3.2 JIS &%

JIS 20 BR2HINC AU, 4EDE 2 3D 5
f, BERBICESASTHEKTE §, 205U EonE
Iz % & EREO—EITHD> VW BEEIRD b hIThE L
UTZE DM EL Tz, EEEMERZANTTORS 28K
T5e&, AREED S BHEDEIINL > TN BEHHTH -
7z, COREBILIE, RNMBNARY M VEORBH T
B ohigholzizy, BEAFEDREICIE, TOBEIL
W2 EE ROEBICONTEE LT,

mﬁ*ﬁ@%@@uagﬁ%%%vaﬁm7®%é
2EE, TEMNDEBELD PBVBERRUL. BRE
DL B, TOERIZES TR, BEL2EEMIC



B - B 2 3o EBNEIC X 3 AMOYERIL

R2&, Lab RTha, bOEIEIMSDIL, LE
DOEUHBEETHELEIZTE P ELABETH -T2 X
5T, BEAFEBICONTORBEZ TIZERILIE
»ohigholz, ThbDRER, BEOEHFEELEZR
T 5&, COLEOELIZANERR COERSOEMND
HRTHY, REVPHLZ-TVE8DEELS. %
72, BNz & d i, BEAERARE OBAICE
» b E O—EREEbIE, KRB A<S FvEO
%mnééoaﬁw%%mu%wgn&mam h
X, &/ FOFBRSKLATH Y, BELFRNAFIL R
Ry MVTRBF DR 35358305 4 Bis 3 izpIcBEBLGE
EUTOA v =0 ZABEUIZIZDIC T DEWED
iebDEEILNS.,

60

E
o

N
o

Color difference

12
1/2)

6
Time(min

Fig. 11 Effect of corona treatment on color
difference,
Legend ; O 13.5kV in air, [J 13.5kV in nitrogen,
@ 15.0kV in air, | 15.0kV in nitrogen

800
&
S 6005, o o o
< 5
£ ° o
S400 | 5
2 ®
7
2 200 |
&
—

0 1 i 1

0 3 6 9 12
Time (min"/?)
Fig. 13 Effect of corona treatment on tensile
strength in nitrogen,

Legend ; (J 9.0kV, O 13,5kV, @ 15.0kV
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Fig. 12 Effect of corona treatment on glue-joint
strength in air,
Discharging voltage was 13.5kV,
Phenol resorcinol formaldehyde resin was
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Fig. 15 Relationship between tensile strength
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