Controlling the Photo-Induced Discoloration of
Mechanical Pulp and Lignin Model Compounds
with Polyethylene Glycol

Nobuya MINEMURA  Katsuo UMEHARA

Sheets of mechanical pulp were coated with various amounts of the solutions of
polyethylene glycol PEG whose molecular weight was different Then the sheets were irradiated
with a carbon arc lamp for 100hours to examine the effects of the coating upon photo induced
discoloration The results are sutmarized as follows

The heavier molecule the solution had the more effective the coating was for preventing the dis-
coloration but when the molecular weight was more than 10 000 the quantity of discoloration
levelled off The sheet When coated with a large amount of PEG became white after the irradia
tion and when the coating amount was excessive it became directly clear and wet after coating

The W light darkened the color toward yellowish brown but the visible light in the region
from 450 to 500 nm made it while and the light above 500 nm and the infrared exerted no influ
ence upon the discoloration In general PEG coating weakened darkening but intensified whiten
ing The coating also diminished photo degradation

Coating with other substances such as methacrylated and methylated PEG a diol type of poly
polyropylene glycol and decyl alcohol as well as PEG together with peroxides and antioxidants
was also found to be highly effective for controlling the photo induced discoloration of the GP
Vinyl polymer Paraffin and carbohydrate had no effect

Also a filter paper was coated with lignin model compounds together with PEG and irradiated
and the following results were obtained

PEG was highly effective for controlling the discoloration of the compounds containing an o

carbonyl group or a ring —conjugated double bond Veratrum aldehyde when used in coating
with PEG did not have its color changed but a high molecular compound with an aromatic ring
was produced



In controlling the photo induced discoloration peroxide-might be produced from PEG and a pig
ment structure or a leuco pigment structure might be destroyed in that process It is difficult to
presume however that a hydroxyl group in PEG participates in the controlling or that the coating
film of PEG shuts out oxygen in the air
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Table 2 Controlling effect of PEG on the photo induced
discoloration of lignin model compounds
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The controlling rate was calculated using the following equation
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o Coat weight is the same as in Fig.14.

(A H5% %£3%)

NAEVH BHEZEODLDIZIZIKELZE -2 2D LN
7 OFELWIIE S 2 HERE b OB
TFoWmETH 5,

F14 2 58K T TOFER P S, VA £ PEG @
AL T TG 2 Lotk s bz &, £
L) HILRZ BB VS O0EEOESTWE
MEBRLTEY, ZhITT % PEG Ofif & » 05
PHEENDE L, ZOWEETATVEEREAT
VBTREAH B L, RENbLD

SBIORIZIE A MIC VA & PEG % ifaE LTRSS
bLED, RIFMZESRARY MLOY¥ -2 EFSk
R, M oWo kLS, AU VA & PEG
ARAELCOEBHT 5, VAOIREREL TRIES
TAHEIHNT, FYVHINVOERES LR VIIZ S
N5, WHEOEIHD GP > — FORKELF LIzz -
TWo, 48, HEOLORBHTLETOE -5
ZOBETH PEG A H 5L
L, U= B3B3z ThwE I e bbb

3. 8 PEGOREBOAN =X

PEG %% L oM HEE LIRS c it T 5, L7
HoTh FRYRIYY YD L) LHBROAMOZE

by ZOE—

S DOIATFED 6N D A,

\

AN

A——A

)

Peak height of differential
curve of ESR spectrum

~‘//A/

FUINY — S TN ) N InE
™~
»
»
»

. o—--—~——--0---————--o---——--—-°
P Acommm oL BAmmme e cman A

o10 ===
3

i " " L i

10 20 30 40 50 60
T | (min)
Exposure time
WEYE @ VA 2 I PEG, A I VA+PEG, O % L control
ARG BIEHF14KZE L, Coat weight is the same as in Fig.14.
19K PEG-VA RESMOKMEEHHS
ESR ANY MLDE—-V T &
Fig. 19 Changg of peak height of ESR spectrum followed

by light irradiation of filter paper coated with PEG
and VA.




BV TBE0) = 2T VPR OREBIIRICEIZT RIS L 7)) 2— L okER

BIEIFRE LTIk, PEG BA ISR 2 HETH
b, L2L, YRyUPO—X7y NO L) iR
AR L Cish i & 2 50, FHmiEARom
FRTH 5 720 PEG BATIEA # % A G &
25,

PEG IREM A HBILT B A A =X 22DV TER
ThbE, H1HATERST LD ESFO PEG OF
LERIHHREIF BV L2, HIOXTKEEES # ¥ 2
I LD B A FAAEL TH PEG DFRIZEHL S
BWI Ehd, PEG OKERIZZ 0 A H =X LI
BE5Laws LwZedbhd, £/, KIEZLT
NI — VRREERY =0V, BT T4 B EHELH
BHEBVIEDS, T4 VABRICE 2 BEROBE
DERENIBEZHOIRO VI TH S,

&I AT, PEG ICHENHMT AR A% 25
Lo, BBECS UMM EERT S I LS RT
waW, F7: PEG OBETHTIX, PEG A&R L7
FINRhARBEXOH 25 £ 2 HITHELTHL
&, FEROERASH L LD ET, FORYIFVICE
THOEREH-TVE LI THE, SoIZER, 7
=L TRML L T R RSt TR 5 2 g
BESKIBIMET S EAMOoNRTEY, ZOHEH

LT7ba— v bR L 2AB b A S e s e
BT LI EpEXLNTWEY, 2ok ok
ERAETHE, BB TPECOTFL Y F Y FH
BENRT, RO L) BIBIC & » TEEELT 7 v
BT B EAEZLND,

PEG — -CH;-CH,-O- + -CH»-CH,-O-
-0-CHy-CHz*+ 0z — -CHy-CH»-0-O-

ZLT, PEGALAERLIZIALDT VAL ER
MORBECHER LS VH L, d2vIdED (R
B U0 &, BRROUNIC L 2FEDR, &
rhidge itk Tkt kT A e EZ LN
%,

ZLTE7, ESRAXRZ PVIZBIFBLANLVF 7,
IRARY MVIZBITBEI AT VEEGOER, 55
GAMEIC B D S5 FWHOER, PEG iRE GP
Y= bOTNA)TEGOWEER L EEEET D

&, PEG 2 &R L7 GP O XBFHIC BV TIE, PEG
DIIVHNVEGP DT I HNNE, TATF VRGO X
S R EUERSFWEOER TS NG,

3. 9 PEG OWEGIHEIROICH

BRI 5 PEG O 2 0 & 5 A s EIHRh R
i, HEEUANOSTECLBNTEL Y, ThbbY
7o EREIOERTEWE RSt SV T HER L
L CfEb N KR OMEHTE, B2 I3EE, /- b
R, HUHETOINS ORFRRICEENTH L LE
b, &, FHZOLDEFHEATLEZEERT
THTHY, FIBEOZERTVRYEEFIZL 20,
FThbbIoOBREIE, WEAIXHEVREIC LR
Vi, L72Ato T, BWFEAE 2 I TEBLTIERS
bR, RHRGELELTL 0% 80, EROK
MxtgizzsThsr,

4. # H

NSV TB L Ty VEE OB BRI %
zumem%%¢btﬁﬁLtm%,%®;7&
ZErdbhol,
(1) GP ¥ — FOEBMHIZEHL T, PEG 2 &L S
T EE R EHORR 2 HEHRET L 7-4ER, FHRIRER
HRoBEIDSL, AFBHROKSVEDL LT,
PEG, PEG OXRImKEEREE A5 2 ) VIEF I A F
WETEERZ LD, V+— LMo PPG, Bkl
BT v =, KEML= 7 A2y Ll ECRDTR
b b N7z, PEG ITEERICY S 5\ IRERILEA LA £
AEDED LSRR SE L %o 72,
(2) PEG O FEBIDOFRE A B L, FHIFEH
KRELBBIZLAHF> THREE 25 b0 D,
20g/nt DIRAE OB AL, 10,000 ETL L F 7 L 72,
(3) PEG DIRFmAIOTNRA A DL, BREREHI S

BIZLEH o CTEEDNIIZONE, £ L T20g/m'%
BrrEIBBEETIE, dEOBLIDIHL LS
L7 LA0g/m & A 5 & ) iEERTIE, mEEERD
BIZBEHBEIHE L, wWhwbhanf ki b,
4) HFREENO GP o& B 45 &, it
HEEHT~OBEfboB X255 2k, 8o

(J. Hokkaido For. Prod. Res. Inst. Vol. 5, No.3, 1991)




B SN TB L0 T2y 2T VHE OWE BRI R

450 ~500nm (2 (I kOB & 258 5 2 &, 500nm L
LM S X ORI ERICEES L e e
b b, PEG ¥ B L TH L LBBRILDESAINE
<Hy, ABLOEAVITREL R

(5) PEG # AL CHREBH LGP, fFLAEVT
FREET L 72 GP L2, EEOEL R 1 % NaOH 15
GHLP v, PEG IR X B IR TR & 40
s 5L Ebh s

(6) V= vEFLHEE PEG & & bIZHMITTHAE
LCREST 5L, PEGDAVWHEIIC 5 EERE

BHhRDNEL D, EIZa- VR VIERRME
BR_EHEEE L2 T DEEIE
(7) VA % PEG & X L0 2801075 LR MET L <,

R T E o2 8 = Vi oW B L2 A R
b, BEEw) BIZRRZELRAEL 2w, B

WVEHERT D

(8) PEG oo x 7 =

Mx b OB T
AhE LT, PEGHTF
o KEEE OG- PEG BRI & 5 B O MR &
Vo B IEE L H, BT L v R M
7o ME LA R L, F sl
A% BT 570, HAVIEIREKE

TE % PERbND,
19) PEG IZ ML DfIHIZ1X1T & A EZIRA 2,

W L2 ORI
LT, Bic%k

TbbD TR

/uw

B
IR 2 FT T 5125720, GP otz v 72750
N ER OV THRA S, T EIREHEL T
W ARG RS, BSR Ax2 RV ERIE
LCw7zZe s HAEFHRRAE S h 20 O
DEEFRLET,

(MRS #5% H3%)

1

2

3

4

5
6

8

10

11

12

TRY)LFL L) - LR
X #
) B, MR R | AR RERAERYS A ), No.315,1-5

~—

~—

)

)
)

)

)

~

=

(1978)
Minenura, N. | Mokuzai Gakkaishi. 24(8) ,587-
588(1978)
Minemura, N. . Umehara, K. . ACS/CSJ Chemical
Congress. ‘Cellulose, Paper and Textile’, Honoluly,
94, (1979)

Mk, MR | d b o4, 31,55-57
(1986)

Leary, G. Y. . Tappi, 50(1) ,17-19(1967)
MR e, ZEATMRER D MERES AW
No.292,5-10(1976)
Janson, J.; Forsskahl, I, . Nordic Pulp and Paper
Res. J., No. 3,197-205(1989)

Lin, $.Y.; Kringstad, K. P. . Tappi, 53(4) ,658-
663 (1970)

Kringstad, K. P; Lin, S. Y.

2301(1970)

I Tappi, 53(12) ,2296-
Gellersedt, G.; Pettersson, E. L. . Acta Chem.
Scan.. 29(10) ,1005-1010(1975)

Ranby, B.; Rabek, J. F. . "Photodegradation,
Phote-Oxidation and Photostabilization of Polym-
rs”, Wiley, New York, 1975,p.210

Green, ]. D. ©

(1986)

J. Wood Chem. Technol., 6(1) ,45-71

—FIREBE—
—*UEEER  EERER—
(Ffs8 ~F 3.3.6)




