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Preparation of Colored WPC
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REERZRAER, FUr— 2 —hiCREUVTERICH U, BROKER0.45~0.51 DTS - 7.
2. B’ E 3

(1) 2Fwrzzyv—1+ (MMA)

K 1 > MMA %, NaHSOs 8afikis# &, 5% NaOH %41y 209% NaCl R TENEN iR
%, JEk Nag80, T#iE LTH -,

(2) BEABRA

TERD @, &/-7TV R4V 7 Fo=t Y (AIBN) % 2 2/ —ViEED» OB L TRV,

(3) B ¥ (Table 1)

MMA T 0.1% ## & LTRETE 2528 H4E LT, BEB(LPETH0D Aizen Spilon FR4uk} 18
o5 108, Y=Y MEETED Vali Fast Z§bl6e Bomh» o 28, At 12BogbERIRL
Poo B, LD S B, Aizen Spilon & Vali Fast {258 L, 7-& %13 Aizen Spilon Yellow 3 RH
Special i Yellow 3 RH Special (1) » #4295,

3. HEFEOBER WPC 1L

fwmEE W) 2 REL SRy >/ FBER %, 2RI1MICLT 223707 52 ath TZERT,
1mmHg < 30 &%, MMA (0.3% AIBN & 0.1% 3kl 28) 23EA 53D GEAL, HE
K ELH 2BMREL:. MMA EABRKROEER (W) 2FEJAELLE, 7L IWETES, ®
anyF—7THEHL, 70°C OEREERD T 20 KHEA LT WPC {bL/, WPC {LHIR% 50°C T
6 BEMIBZE R L TR MMA ks, BB Wy 2Rl

MMA EAZE - MMA ZEpiFEE - ERENE - MMA EAERI, A O BELEZ 1.50, MMA O
WA 0,944 & L, X LICHIROKEELE MMA BEOBEELEZEE L TRIACE > THELR,

MMAZAR  100=1=Wos 100, emrennen. (1)

MMAZEAR(%) = BROMT B e
Table 1. 4k # e #
List of dyes
B & o # (RHES - = 4
Manufacturer |[Dye No,| Dyes C.I name C.I. No. mRernarks
(1) Aizen Spilon C. L Solvent{ __ ®J 7/ BE
Yellow 3 RH Speciall Yellow 25 (&Bis)
(2) » Yellow GRH » Yellow 61 — ”
(3) | » Orange 2RH «»QOrange 40| — »
(4) » Red BEH » Red 83 — ”
=+ A4k BT (5) # Red GEH »Red 84 — ”
(6) » Violet RH » Violet 21 — ”
(7) | » Blue GNH — — 7auyT= vy
(8) » Brown GRH — — B oA o g
(9) » Brown RH —_ — ”
(10) # Mahogany RH — — ”
Vali Fast C. I. Solvent =/ 7V
AV P TE an Yellow #3105 Yellow 21 | 186%° (GEE)
12) #» Red #3304 #»Red 8 12715 ”
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AIBN 0.3% & 3% 0.1% iR L7 MMA 230ml 217g) %2 # 7R —A— ik AN, 70°C lEE
KEPRTESASE, BRNEDH CERErSEEmE, BLAD 2AVT 1 4R CHABMBEDELEBE
UTEAHEENE Ui,
BRBEHRE—F ~CX>THRPO e —2—%2@L, ZHAUCb MBI b v 2R 7)) Vs
FYRTHUET ZEERMEHTH S, HOTHE (¥ F#7 X, cP) & (5) ATRD LN 2,
B=als e, (5)
Bt HEIPREEE, 6 1 BR#S, o T
8, o—%—No. 1 2HERHL, B&H%E 60rpm & L7cDT, e=1 2755,
5. hizEHER
HROARROXEEELTY (180F) THELTHrSHEBRET -1,
(1) FYyzxwdpics (Hp) #E
—FEE (D=10mm) OHFRE, —EEH (P) THHRAZETET 2 HDAZES (h) ThicX
EROTHETH 5,

e (HB)=%—§—h (kg/mm?)

RRER T, A IRBRERBEREAM o SHBRBEER L, P=15kg THIE LIS

(2) vaThic& (Hs) BB

gD FATEY FAVY— % 19mm OFI 2 SRBEMEECH LTERICET Y, 20K
BREICLOMBONSZRET5460T, VWO IHANIBRICET 5. KRBT, 4HER
By 7 SHBRB DREFRHL:,

mHEREEER

MMA OEAEER « 7 SHUEROMEL Table 210 F &b,
1. MMA EAH
WPC BOARMIZ, HEAWRSRL, KEFIELU{EERD, BABKANGE EOREBELRROHM TS
LBLEMPETHES, BELELAVONEMIIA/ KT, DNTALTH » 7372 EORERBAMBHE
MThHb, ¥/ +REAUPEOBIFTH S 7%, WPC llisE2omERE LTHO N AY,
Table 2 LR & Sic, 75v 7 Gubl 2 BRELIEZH MMA) o4, MMA EAE ((1) ) &
106.8% &30, REFEEAWMER L, R OOMIL, NESPRYF /& — VB (6.0X6.0X0.5
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Table2, EAWPCO BAH E L L IRBO
Results of preparation and hardness of colored
I}I'M'A @flx%MK\ PlMMA'(DEfﬁMA
— T, B HE rt]ect‘lon oM i 0. ymerl\z?tlon o)
Dyes Specific | MMAEAK| wpzyce | BEEIK |\ g g s
Dye Noi  (abbreviation) | EaVI | injection |Occubled void| 5, 'paivA | MMA
o1 w into wood Ml‘\r/IoAulim? ty weight conversion
(%) AeCHOm (%)
%)
(1) | Yellow 3RH special| 0.49 112, 8 88.0 98.7 87.5
(2) | Yellow GRH 0.49 118.5 91.1 104.6 88,3
(3) | Orange 2RH 0.47 112,9 80,6 101, 3 92,0
(4) | Red BEH 0.45 133.0 89.9 117, 3 88,2
(5) | Red GEH 0. 47 127.9 92.3 116.1 91,3
(6) | Violet RH 0.51 108, 0 88.2 90.6 83.9
(7) | Blue GNH 0.50 114,0 90, 4 102, 6 90.0
(8) | Brown GRH 0.51 110.1 90.5 99.5 90.3
(9) Brown RH 0. 50 113.2 90.0 108.9 91.8
(10) | Mahogany RH 0, 47 11,1 81.3 101, 7 91.6
(11) | Yellow #3105 0. 48 114,2 84,8 101, 4 88.9
(12) Red $£3304 0, 49 109.5 83.9 97.1 88.8
Blank 0. 51 106. 8 86.7 96,7 90, 6
Shinanoki 0. 49 — — — —
cm) i€ MMA A L 7zB OB L IZEBTSH 5,
140
YuBlARE MMA o AT 108, 0~133. 0% OEEH
4
3 . 2D, wWFhd 77V XD ES BARERL
130
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g \\ Eb Ui, HEOBNFHEARIME 12 2 EAER
2 120} 2
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= 110F [
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R
s RO ELEERBTICLRTERN, £C
<100 . . '
G T (1) REBWC, BEAEBBRT 727 ERALTH S
Z 4 ERELIBOEARZLIICH LTS 0y 15
BB X HSHhiRcii 3, Eogekld, + 5% ORI
NTZOMIRITEE LT 35, I 7 ~12% 50l
0 ._/ 1 1 1 1 .
0 044 o045 048 050 %77 Yellow GRH (2), Red BEH (4), Red GEH

WAL Specific gravity of wood

Fig.1 MMA & A %
MMA injection into wood.
Q:735v7 Blank

® : EHARMMA MMA with dye

(5) ®3->pykHE MMA OBEAEE M ESE2 &
EZ 5,

FeRHERE MMA @ 22 R (2 80.6~92.3% O
&L D (Table 2), RIFEEAMER L, Fig.




HOWP CILERORE (BRH - % - “jEH) — 5 —

H®E
WPC
# A W P C 100 =
Colored WPC
-4 B | TV RS | vaTheE 8 -
- Brinell 3
2?:3{1; hardness hasl%:lorf:ss = o 2
(kg/mm?) <3 w0} o oo
S E
0.98 3.22 29.9 B % ° o _
B
1,00 4,29 37.3 = § | //»O’
0.94 3.52 38.6 5 /} °
0.97 3.41 37.1 g -
g —
1,01 4,34 36.0 = % wl 4
0.97 3.13 32.6 &
1.0l 3.95 38.9 8
1.02 4, 44 41,2
1.02 2,60 37.1 0 = ) ' ' L
0 95 5 83 J 0 044 046 048 0.50 0.52
699 526 352 BUROME  Specific gravity of wood
0.96 4,93 38.5 Fig. 2 MMA % [ & # £
100 4 60 B8 Occupied void volume by MMA injection.
— 1.23 21.8

2 {3 MMA ZEpSREREBROREE OBEFEZEHL LTV, HEOENIE E HRAHERNE 1538
MERLTOD A, BHEAERIE (2) ATRHONB LI, BARKRAUTES > THERAEERF
HEOMBEOHFBHELEL L 20T, MMA ZAKOESLRAKIC, CORE»L FARICEXRZYT
ZRlOBBLEERFHET L ERTER, £2T (2) REBVWTEARBT V7 ERIUTH B LR
ELRBOEBARREERBCLCHELT oy b T5E, HBTRIMHRLLE, Sogukls,
+5% OFFEN T OHBICGEE LTV 248, #iC 6 ~9% Al E%ERT Yellow GRH (2), Red BEH
(4), Red GEH (5) @ 3 >D¥uklid MMA DERBAESLEM EIEZLE2 3,

Fig. 1 & Fig. 2 ofR» 5, MMA OFEANICELUTREHMHEEERAE LR TCEREL, &
L% Yellow GRH (2), Red BEH (4), Red GEH (5) @ 3 >DYRREAREA S 25845 2
EHEESNG,

2. MMA B4

Table 2 I 7RT LD, 777 DEE, WPC{bicksBRO EEEMR ((3) R) 396.7%,
MMA EEH ((4) R) 390.6% &0, ILEE70 Y —VEFED WPC {LoBA L ZZAKOBVE
alER LU, HEDIZZ 2/HICHENL, —BHE WPC{LoB#EERHLLTNEY,

# WPC oEEIMEIL 90.6~117.3% ORWMETEDH, MMA FEARNSENC & &K LT Violet
RH (&) UAART 5 v LOERENL s, Fig 3 REEBRBNMELHEFOUEEOBHRERLL. KE
PEVEREEERENRBEIZIEONTHS2, (3) Ao RHOENEXHIE, ERRY—BBREL
ThH-THHEROLEISENZE BEEMMRI FIELELL20T, MMA OBEABELZRTT LELE
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Fig.3 & E ¥ n &% Fig. 4 MMA E & %
Increase in PMMA weight. MMA conversion,
% r Occupied void volume MMA injection Bic, (3) RICBOTERRY v~
W73 ERCTHDE L
§, . ., » . = 7LRAIULTH D ERE
) r e Ce o FrOERMMREL LECLICHEL
= [ o o —

2 o o ¢ L T7oy Y3, BETRTHERD
g g | X B, KkDYEHE 5% O
[ ]3] ®6 R
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e b % {E\ M lAR Y Violet RH (6) iXE
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= L ! , o e %4 Red BEH (4) & Red GEH (5)
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MMA i A4(% ) &£ MMA 2B #4144 % )
MMA injection into wood and occupied void volume by it B4 RLEZ B,
Fig. 5 MMAEBARLEAMEOERKR HoElAE MMA 0 E4E3(T 83.9~
Relationship between MMA conversion . N . s
and MMA injection. 92.0% DHEFEELD, HLESPDIT-

fevd 7% (7(T) X0.5R) x 32(L)
cm) OF T WPC {LOEEREFBROBOMESR Uice BEALORHR T 5V /15 + 3% OBENT
H5H3, Violet RH (6) ZFIXEAERMNT BB R IZOTHEAREBETIRSLEAL %, Fig. 41t
MMA EARIHEBEOLEE OBEE, Fig. 51 MMA 4% LE MMA BEARE X UEREEEE O
Bz RbO LA, DINSPRTERRAD ShEh T,

DLEOR RS, 1BEASOREHE WPC [LOBO MMA OEATLCEEES XIZSEL0, Violet
RH (6) i MMA SE4ROETHEESOTHAHEMANS 2 LTI, BAE~D EESEE
N2ZEEMMBICEL TR, Red BEH (4) & Red GEH (5) © 2 oIkt 2D Lic B biH 5 &

EZz ohb, ERloRERR, WPC {LEROVINE A8 L THE Lzd, MMA OEWEARERE
LTEDEF Bt @BELTH 3,
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3. & & & K

WPC {LicB LT3, BEAEORENESGRICEELEIEINO I EBWLHIE -1, LhL,
BRICEA L7: MMA ORBIEE T 7 RAABRICAN, 63°C OERAEMNTEALRAILECA, BELR
OEBEMIERERHC L VIERICRIE A L Bh b oto, oE A, FEANO SBIINE LRI = 2150
12, 75 v 7 & Yellow GRH (2), Blue GNH (7), Yellow #3105(11) |2 40~50 T #% % %5, Yellow
3 RH Special (1), Violet RH (6), Brown GRH (8) {2 3Ll LETh - 7o

—fRic, AFomblRSicie=ne ) 2—OBEAEEFHAOS 2 EBRCHSNTVEY, ¥F/
FIOVTOEABEMFEFRINA LA INTHREND, & LERE MMA 2ERICHBRaSER L
TEAMEZECLILELTS, 77V7 OBALFAUMAEE LTHADT MREAOEEIHR SN
5, TIWA, FIBROWE LAEERRRBROEAMEEASGETICLEZRRTE26D0THE, £
2T, BAEEKE XEZTINOZBERNT 500, NENEFEERLTEARETO MMA ©
HEELEZBR L,

YE ERO—MESR, Fig 6 IWRTT 7V 70F0L DK, HAREMBOBICH L ICHE L
HodhE D, OPHTAMIKHESER UTRAT S, EAMMI L THEOEE 7oy 1954,
Fig. 7 IR & 5 i KIS B CERBEEMSRILT %,

75V OB, 65EORETORICHE LAEMSKRED, 10cP T TRERBRBRILT S, 2
DHZBITHED EH LGRSO 5 BiIcRAa LD 5,

et MMA OB412, @THILBEINT 5 v 7 Ko ELZ DN, MBS 2 &L Eiciz 3
Yellow 3 RH Special (1), Orange 2RH (3), Red GEH (5), Violet RH (6), Brown GRH (8),
Brown RH (9) @6 2OFRHCREARILEABS 5L EL ON S, HRTHOARE (og cP/min) i,
T5vohk1ETHEIZLEALORRZO0.87~1. 17 DRMFICEENEDT, HMELFREI 220 E
Bbidh, HEH0.68 D Yellow 3RH Special (1) & 0.41 ® Brown GRH (8) Z2#DEMRE L

50 r ) 50 r Blank
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Fig. 6 MMAOESEE Fig. 7 MMADQEAS#EICE XX TR OEE
Polymerization rate of MMA. Effect of dyes on polymerization rate
of MMA.

(1)~(12) i3 Table 1 DLEFESERT,
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Comparison of the time when increase Relationship between Brinell hardness
in viscosity of MMA deviates from and Shore hardness of WPC.
linear relationship. Hg: 7Y xnipfcd  Brinell hardness
t, : at 70°C (in Fig. 7) Hg: ¥ aThicE Shore hardness
¢, : at 63°C (MMA FEAZH) 45 3 7
(residual MMA after injection) Vw Ve
® °
45 o < e O
- o
2 o 00 e %
hd 35 ¢ d
40 +
° ° o)
. ° ® . . b d
35 + 30. [ ] [}
°
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o O
i g LI N $ o
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.
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2.0 |
0 | 1 1 1 ) i |
0 WSS RN N SR B SR BT | 0 0.30 0.34 0.38 0.42 0.46
0 0.92 0.94 0.96 0.98 1.00 1.02 Vw and Vp
WPCo Mt Specific gravity of WPC Fig. 11 WPCOhizXLEEIREDBR
Fig. 10 WPCODXEHEBEEIDBERZR Relationship bétween hardness and

. . volume fractions of WPC.
Rela’t flionshlp .Eetwfet:;Pl'grdness and Vw : A EBEDESESE Volume fraction of wood
speciiic gravity o . Vp: PMMA Okf&s5r3#  Volume fraction of PMMA
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DT, TO2O0OYRICREEMEERABSLEEL NG,

HE FRPSERERD I THh2EM%E, MMA BABRKOZNEHRT AL, Fig. 8ITRTLIK
HENEDONEOT, FABREOKE LRE2BEEX¥ 25k, WPC LoBIKGEAMELZREILT
WHELHEEINS, LL, MMA EA4EROETHEF LI DL Viclet RH (6) O&T, i 5 >Dikt
OBEERMED SN DKR, WPC kD&M (70°C, 205H) Tk MMA OEAMIEE A LERIC
MOVREBICELTWADT, EANHICSY 20 ERRIZ MMA EAROETICEEVEELR
WeHmTES,

E=vE/) v-QEAHEERVHEIBEMNONTED, Ra{METEL, BR, 14V, FHEEDO=
bae=tmy e~y VERK, 7/ -V F/VERETHEY, HBEHICRFERO= o
EOKBELETIHBEOLD (Red #3304 (12)) 5508, ZoOMEMFEAREDOLNT, FHEEKR
BHORRBATAEDT, LEHOFEEE s EANEEAICHET 2RFITEIN -7,

4. 758 WPC {LEiFnH I X

WPC {tic kb, BROHLEIIM 2 ML (Table 2), Zhicfe-Thic s SEEHEML,
EDYF ) FEBICHNT T ) ADIc R 2~45IC, ¥ a THh73R L 4~28BIciE 7, HE WPC
Optegld, 77/ KDPRELRAEMAERLIL, ¥ a THhIOBMEBOEFBENDIR, FHLL
RARBRICEEbDLEBDbN, HEAESSID KEINZVELD WPC {LOBHIC AR LTS X
STCHDBY, TYAADIRE Y a ThieXEOMIKIA, Fig. 9 IRT &5 AKBESED b d,

45 r
[
40 o °
Pl ceo ®e o
) :0. ® oo ®
T 3} - ¢
[ ] ®
30 [ - °
5.0 ~ Y ~ ®
o] @)
[ ® o Py ° [ ]
—~ 4.0 | —
< ® . s
g [ [ ]
= L ] ®
CEYNE e ° * L ¢ ° ¢
B3
o] [ [ ]
2.0 | -
0 1 1 1 1 1 L " n i i 1 L 1 ] |
0 0.05 0.10 0 5 0 15 20 25
MMA#E B E# D DR ¢ 1) i
Slope of increase in viscosity of MMA ;f}%tﬁfiémg)iod
(log cP/min) P

Fig. 12 WPCO»7z X LMMAEAEE L OBERK
Relationship between hardness of WPC and polymerization
rate of MMA.
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AHOHE L S & ORI B EEEARS 24, WPC{LEROKE L »icd & OMITIE,
Fig. 10 R4 & 5 ic RS EERED Shitn, WPCLBREAMEREERY xFvA 27 ) v—}
(PMMA) +EETHRINTWEDT, AMOEKES 1.50, PMMA OlEZ 1199 2LT, Zh
ZROEKEAE Vw, VP ks E0BBEERI LA, Fig 11 IGRT L5 HERED SNZH
atre THUE, Vw 720.30~0.34, Vp #80.39~0.46 ZEFITROCEECHAHT 2.0 L Bbh, &K
Sk ZHEIHS L

2 WPC [LBEOD S 0T 5 ¥ 7 X0 BENERERTOT, MMA B&#E 27 L OBRKKD
WTHE U7, Fig. 12 o, 2B IOCRELROQRE e EOBRERLE, BETRED

B, ZEHREOENZEL L INMET T2 EABED 2N 50T, FROERARELERRIPLEOETIIC
EETLLEL0N5,

vV % & 2

v+ n—2 ) —BF (5.0%5.0%0.2cm) i€, AIBN (0.3%) &%k} (0.1%) 24 L7 MMA
EEEEAL, 70°C T 20 BMES LTHE WPC (LHREARM L,

MMA OEAMZRIFT, MMA BEASRR 108.0~133.0%, MMA HEHEFEHERII 80.6~92.3% TH
wtte. 73V 7D MMA BEABE—EERELT, LERCH - TEATZHEEORAREERFAHR
Ad i LTHEAM AR UiziE®R, Yellow GRH (2), Red BEH (4), Red GEH (5) @ 3 DD3uk}
BEARER LIS, MORRRESBEOIEBbP T,

MMA OEAMS BIFT, TEMMEKIL 0.6~117.3%, MMA HEAHIZ 83.9~92.0% T H -7
MMA E4RICE LTk Violet RH (6) MEEZEMETER LA, oGk A SREBMEL, B
HoBRBEGRFTH -7

MMA OFE S EEDREOREE, Yellow 3RH Special (1), Orange 2RH (3), Red GEH (5),
Violet RH (6), Brown GRH (8), Brown RH (9) @ 6 >D#ukhcid BEARILEANSH D, Yellow
3RH Special (1) & Brown GRH (8) I REAMEIERNRS 5T &b ole LirL, WPC D%
# (70°C, 20 B5R9) Tl MMA DEABTHICENO T, BATHRICSY 230 EAHREFMIR MMA
BAROBETARBEALEBIIRNEELI OGNS,

WPC {Lick v, WEEH 2, TV ArvbrSid2~46K, ¥aT7hldidl o~ 2 HmL
7o, s, WPC Opf- X D3EEE WPC L0 BEVERERTOR, RHOSARIEERCL2EER
5N 5, ‘ '

3l B X B

D % - BRWEARE  HAMERRER, EEBRer2—, p. 304, (1976)

2) EmMEE:AMTE, 23(7), 313~317, (1968)

3) FEEfEE  AMIE, 25(6), 254~258, 290, (1970)

D K B BRTESE  EAVERINER, EEEMer 22—, p. 316, (1976)

5) EHEHE - BRI B dhRERA#, 1970(4), 1~4

6) Jil b3k - BEBE . (LR Al @, 1976(2), 1~5, 16

7 N kFEK - EEEZSE L, 1973Q20), 22~27
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Preparation of Colored WPC

Hiroshi Kurosu®, Kimiko Gord® and the late Kiyoshi Horixe®

Summary

In this study, colored wood-plastic composite (WPC) was prepared to improve the me-
chanical and ornamental properties of the surface of the wood, and the effect of dyes on the
polymerization of the monomer was discussed.

Methyl methacrylate (MMA) with 0.3% AIBN and 0.1% dye was injected into Shinanoki
rotary veneer (5.0x5.0x0.2cm) by the vacuum method. After soaking the wood in MMA
solution for 2 hours, it was wrapped and sealed in aluminium foil and cured for 20 hours in
an oven at 70°C.

The MMA injection into the wood and the occupied void volume by the MMA injection
resulted in high values, ranging from 108.0 to 133.0% and from 80.6 to 92.3%, respectively.
Three dyes, Yellow GRH (2), Red BEH (4) and Red GEH (5) worked effectively for the MMA
injection.

The increase in PMMA weight and the MMA conversion also resulted in high values,
ranging from 90.6 to 117.3% and from 83.9 to 90.2%, respectively. All dyes showed good perme-
ability into the wood and no effect on the MMA conversion except Violet RH (6), which
showed a remarkable lowering of the MMA conversion.

The effect of dyes on the polymerization rate of MMA in the early stage was examined
by measuring the increase in viscosity of the MMA solution using a rotation viscometer. Six
dyes, Yellow 3 RH Special (1), Orange 2 RH (3), Red GEH (5), Violet RH (6), Brown GRH (8)
and Brown RH (9), showed an inhibition effect on the polymerization of MMA, and 2 dyes,
Yellow 3RH Special (1) and Brown GRH (8), showed a retardation effect. In spite of the in-
hibition and retardation effects of several dyes on the polymerization of MMA, the MMA con-
version in preparing colored WPC did not decrease except with Violet RH (6). This is because
the polymerization of MMA was almost complete under the condition of preparing colored WPC.

The specific gravity, Brinell hardness and Shore hardness of colored WPC were about 2
times, 2 to 4 times and 1.4 to 2 times as high as those qualities of wood, respectively. It is
considered that the inhibition effect of dyes has a tendency to lower the hardness of colored
WPC compared with that of uncolored WPC,
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