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Properties of Board made from Asplund Pulp-Methyl Methacrylate
Graft Copolymer (1)

Preparation of Graft Copolymer by H;O,-Fe?* Initiation System.

Zeong Woun Nam, Shinjiro P. TakiNo,

Shigehisa IsHiHArRA and Takamaro Maxku

Abstract
Graft copolymerization of methyl methacrylate onto Asplund pulp (AKAMATSU, Pinus
densiflora) was investigated and the following results were obtained;
(O HyOp-Fe?t initiation system was very effective for the grafting.
(@ Alcohol-benzene extraction of Asplund pulp gave no effects on the total conversion ratio
of MMA in the concentration range of H;O, more than 1.8x 10-2 mole/liter.
(® Asplund pulp itself was found to accelerate the rate of polymerization of MMA.
@ The weight of PMMA branches grafted onto carbohydrate moieties was much more

than the weight of the branches onto lignin, remarkably in the early stage of graft copoly-

merization.
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Polymerization products {A)

extraction with ethanol-

benzene (1:1)
Soluble Insoluble
extraction with acetone
for 10 days.
— 1
Soluble Insoluble

treatment with

— precipitation peracetic acid for ©hrs. ot S0°C.

with methanol.

filteration Soluble Residue

Soluble Precipitote (B)
— extraction

I with acetone
Homo polymer

y PMMA
[
Soluble Insoluble
initoti acid hydrolysis, with
forf‘p' ‘;h'°”l 72% H2504 for 4hrs ot 20°C
with methano and with 3% H,S04 for
3hrs at 100°C

Soluble Precipitate (C)

1l

PMMA bronches [ |

grotted onto lignin Soluble Residue {D)

; Lignin-PMMA I

PMMA bronches

grafted onto carbohydrate
; Carbohydrate-PMMA

Fig. 1. Isolation of the PMMA (branches) from polymerization
products.
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Fig. 2. Relation between HyO3/FeSO; and conversion of MMA.
Asplund pulp 20.0g, MMA 80 ml, FeSO, 6 x 10-3 mole/liter
(const.), total volume 580 ml., temp. 30°C, time 4 hrs, in
an atmosphere of nitrogen.
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Fig. 3. Conversion of MMA and PMMA content of reaction products.
Asplund pulp 20.0g, MMA 60ml, H,O, 3.6x 10~2mole/liter
(const.), total volume 560 ml, temp. 30°C, time 4 hrs.
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Fig. 4. Relation between polymerization time and conversion.
Asplund pulp 30.0g, MMA 60 ml, H;O, 3.6x 1072 mole/liter,
FeSO, 6 x 103 mole/liter, total volume 810 ml, temp 30°C.
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Fig. 5. Effect of extraction treatment of Asplund pulp on conversion.
Asplund pulp 20.0 g,
O extracted with ethanol-benzene (1:1)
{ @® untreated

MMA 80 ml, FeSO, 6x 1073 mole/liter, total volume 580 ml,
temp. 30°C, time 4 hrs.
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TEULBEINIZEBRTV S,

3.5 EJV—BELESROBRE

T v —BELEAGEDOBREZELID, SV TER (20g) LBEAFIEE »—RICLT, €/ v —HE
RSB TEERERYIZ, Fig. 6 [THERD 1l %R T, EARIE, £/ v —ROBINE & 4240 ml
(ZBESOmUTHUE, v —40ml) H12h FTREITHEML TOBITEST 205, 2R LETIRBSL
REE/ v —REPHFERETHE2RT, —7, PMMA &HKi3e ) ~—BOHEINE & il Tw <
5, REGROBDICONHEMEBETL, 100ml 72 b THRA (980%) &iss, COBSIX, BRT 2
L2, BERDSVT2T ) —BERE, v — LV T ORAH & EOEENH 5, Fig. 7 13, Fig. 61
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Fig. 6. Relation between MMA concentration and conversion of MMA.
Asplund pulp 20.0 g, Hy;O, 3.6x 1072 mole/liter, FeSO, 6x 103
mole/liter, total volume 500~600m]}, temp. 30°C, time 4 hrs.
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Fig. 7. Relation between monomer concentration and graft copolymerization.
Asplund pulp 60.0 g, H.O, 3.6 x 10-2 mole/liter, FeSOy 6x 1073 mole/
liter, total volume 1510~1710 ml, temp. 30°C, time 4 hrs.

L AR ) v —EORINT & & 50T A58 200 ml Fig CIRA (160%) 1ICET 2, —4, 79
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Fig. 8 13, 2WKE & BIEHIEE 2~ (L3 560ml, MMA 60ml, H,0, 3.6 x 10-2mole/l, FeSO,
6> 103 mole/l) LT, SASOREEAIIEHVDOLEALKE PMMA SHEZTRLIZSDTH b, /3
L TEOEINTE $ISVAEAE, PMMA SERILCELIEMLTE Y, ~rF7R20gDE X, Zh?
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Fig. 8. Effet of Asplund pulp on the Fig. 9. Effect of Asplund pulp on the
polymerizaton. polymerization.
MMA 60ml, H;O, 3.6x10-2 Asplund pulp/MMA=1/3 (const. in
mole/liter, FeSO, 6 x 10-3 mcle/lizer, weight) H,O, 3.6 10-2 mole/liter,
total volume 560ml, temp. 30°C, time FeSO, 6 X 10~3mole/liter, total volume
4 hrs. in an atmosphere of nitrogen. 515~560 ml, temp. 30°C, time 4hrs.

Fig. 943, N7 BE €/ v —BEPHBIMNTHEP LIZIEHVOLESER, PMMA 25K 2R LI OT
b5 (v 5~20g MMA 15~60ml), »v7EI5g D& 1%, 5F MMA OEA IR 59, 15g
U biTe s E2BITES DD, DF D, SUTEBENENIESESE (, Fig. 8 DIEHW & FIRE,
TATN RNV TOHEEL L > T MMA OEAHEEINTV S, LizhioT, MMA DEGHEZHE L
T A, BARGHRTTO/ VT 25 ) — O %, BHESTREZED, B TA00E0, bl
T2, TATVURRVTDI L~/ ~ b« xo¥ K (L 1) TERSD MMA DEA TR
BORPoIZDAHTIEL, SV TOFEED MMA OEAZESLE LD TWVA, LN, bhvbhdsy »
s 2NEVERE MMA ©F 57 NERERATIES, VY 2R BOETEICY ) MMA DELSDE
UBESNIIDC L $BHLT, b THRKDABRTH 5, COMCHOS, FHLWIE, AL
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EFAZ ST EDWIEDTHH LU TN D, 7535, HABD DEGL®E, 2ibo — 2 (AR —k—



KM BT R E R A12%5 (1978)

MMA ZTHIERIZH D22 TH 75 7 VEADVEDC & 2B L TN A, REREETIZ, HO0, D3
FHETTREAIEF -1,

3.7 U257 bRUT—DHEK

Table. 1, 2 4%, BE7H~y 72PNV RV T L LESERY % Fig. 1 (ORTFIHTUE L TRD 12
JRAHAT D 5,

Table 1. Chemical composition of AKAMATSU Asplund pulp*

(@O Extracts with ethanol-benzene (1:1) | 1.8 %
(@ Decomposition part with peracetic acid 35.8 %
(== lignin) |

® Decomposition part with 729 H,SO,
(= carbohydrate)

62.4 %

* ref. Fig. 1

Table 2. Composition of polymerization products.

Reaction Polymerization products. ‘[ Graft copolymer
ume, | Total ; PMMA ‘(;onversmn\ Percent Graftlng J PMMA grafted onto
. vields, content, f of MMA | grafting, l efficiency, i lignin, \carbohydrate[ ratio
min. g. % 1‘ % | % % ‘ %, a | %, b i b/a
o %00 - - = ] — | ~ ] -
30 . 35.65 158 | 10.1 | 188 i 100 | 19.2 | %B\ 4.2
60 37.15 | 19.2 12.7 9358 | 100 } 36.6 63.4 | 1.7
120 | 4830 | 379 | %26 574 | 9% | 403 59.7 | L5
180 71.40 58.0 737 119 § 86 % 43.8 56.2 } 1.3
240 . 7A10 | 595 786 | 118 ; 80 | 45.2 54.8 i 1.2
300 1 73.70 ; 59.3 77.9 | 18 % 8l | — -

Polymerization conditions;
Asplund pulp 30.0g, MMA 60ml, H,O, 3.6 x 10-2 mole/liter, FeSO, 6x 10-3
mole/liter, total volume 810ml, temp. 30°C, in an atmosphere of nitrogen.

Table. 2 [TRLNA L DT, £EEEE YT 7 PRTEARM E & LT 223, 2403 TRA (Zh
Fh, $980% &120%) \#ET 5, ¥ 57 NI, BAREVEAS LWLEST A, $NT80%LLE
Thr, V¥=v ERITY 57 P UIRA Y v — 2HEBHTHE S 5 &, EAWHICRKMBOT
WY T = DARETH AN, BEEMRPEL LA E LITESNWTL %, 2Fh, 97 M (PMMA)
TR ECER L, DWTY &= RITERT %, VT2 AP REOKRID ) 7= Th 5 EGE
T 5 EMBUCE LBRERTH 20, KU OHICr 5 7 MNEERAPELLTVEDEEZ LN S, N
1539035, W@EEBALEEL 72 AP 1T Fe2v ZIRIMLT MMA %2757 FESIBICEL S, 75 7 50~
200 O T, RAAPE D =Ty T 7 P UIHA Y v —XERT 1], XY 8T 111 Th
572 LT AOITE L, Table 2 ORAKIIHADZ T 7 MIFLITR XV, UL, WEASOORET
L, V97 FEPRIVEEY) S = HAD YT 7 b BE LB ABNERLTEY, 777 MILTRAKIL
PRETHL, RKNTY 7= 8IS 5 & 2REL TV b,

CTOM, KRY w00, FTE, ITESHCEL T, HO0, ORINESBE, AP x5 ) —BE
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