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Summary
The products using Cellulose nonofiber(CNF) will be popular in

near the future. In this task, we focus on the CNF composite waste,
and make it high value added by graft modification. In other words,
CNF composite waste 1s converted to filler master batch
compatibilizer. This proposal is included original reaction process to
reduce the CO2 emission. The economical and practical point of view,

we check and verify this proposal at the same time.
In this year, we carried out the following actions,

(1) Verification of the proposal material recycling technology
@ The model of CNF composite waste was prepared by small scale
equipment.
@ Verified the effect of organic peroxide type and additive amount on
PP degradation.
@ Carried out the graft reaction of maleic anhydride on the model of
CNF composite wastes by small scale equipment and measured these
molecular weight and graft ratio.
€ WPC trial production was carried out using the model of CNF

composite wastes modified with maleic anhydride.

(2) Verification of recycling system
@ Investigation of the relationship between the amount of waste and
recycling cost based on current recycling system.

@ Investigation of the current sorting method of waste plastics.

(3) Verification for the practical realization

€ WPC master batch was prepared. And checked processability and
measured electric power consumption.

€ WPC trial production was carried out by “Reactive System”.
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2 —3 n_XUETFH P TOEA~—A R

KA < —4pE(mol)

KERG| TR ERES (%) = X
BHBEYAINE (mol)

100

2 — 5 I/ TEAmB b OKRFEG EHREEN LR~ T, SHEAGEER{Y
DKRFEG| R ERN T 5 2 & T, AREE TIT 5 AN A 272 A i e
(b a0 ATr Z L BN TE 5H,P0O-8,9,10,11,12 DFEETH H VT L F /L —FF
T A FEIIKFF R EXREIIOENFEEE WX 5,

#2—5 BEAHEEERYO 1 oy FHEENEE & KFEG| S k6

Code K FEA R L) 1 45 IR
No. AR gl & k&
BECC) | #.1(%)
PO-1 Di(4-t-butylcyclohexyl) peroxydicarbonate 92 24
CH, CH,
H3C<‘—<:>*OOOO‘<:>—¢>CH3
CH3 (0] (e CH3
PO-2 Dibenzoyl peroxide(BPO) 130 28

N\ /T °°T\ /
O O

PO-3 1,6-Di(t-butylperoxy carbonyloxy)hexane 150
CH, CH,
mc—+—o—O—W—o—w%w;o—ﬂ—o—o—+—cm
CH, 0 0O CH,
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PO-4 1,1-Di(t-butylperoxy)cyclohexane 151 24
CH, CH,
H3C+O—O O—OA'*CH3
CH3 CH3
PO-5 t-Butylperoxy isopropyl carbonate 156 40
CH, CH,
H,C I 0—0——0
CH, O  CH,
PO-6 t-Butylperoxy 2-ethylhexyl carbonate 156 40
CH3 C2H5
H,C—~0—0——0—¢ | C,H,
CH, o] 2
PO-7 t-Butyl peroxybenzoate 169 49
CH,
e
CH, O
PO-8 Dicumyl peroxide(DCP) 179 51
CH, CH,
72 WA
o | N\ 7
CH, CH,
PO-9 t-Butyl cumyl peroxide 183 41
CH, (|3H3 —
H.C o—
3 O\ 7
CH, CH,
PO-10 | 2,5-Dimethyl-2,5-di(t-butylperoxy)hexane 181 41
CH, CH, CH, CH,
H3C+OO%C—C+OO%CH3
H, H,
CH, CH, CH, CH,
PO-11 | Di(t-butylperoxyisopropyl)benzene 183 55
CH, CH, . CH, CH,
H,C } oo} N/ } 00-—CH,
CH, CH, CH, CH,
PO-12 | 2,5-Dimethyl-2.5-di(t-butylperoxy)-3-hexyne 193 30
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CH, CH, CH, CH,
H,C I ooI — I 00-—CH,
CH, CH, CH, CH,
PO-13 | 3,3,5,7,7-Pentamethyl-1,2,4-trioxepane >200
H.C
H3C§/\/CH3
(0]
\ (0]
(e
7<cH3
H,C

& S AR AR R LY 0O 53 R R
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FRIRE NI D, —RICEREMEZ 1T U & T 2BEUE Tk, 11 2 MR
FE) EWOREA WD, 1 RPEEI &1L, PTERE T 1 SMREFL7ZSE.
HHOBRREED 50% 00T 5 L EDREEZERT, £2— 5101, AHERE
It 20 1 PEEEREI R L TH D, K2 — 412 1 oEEEE IR
T DGRBS DR AR LT, 1 R E CREF LT E. 1 O#
121 50%., 2 931% T 75%. 3 0% T 87.5% 0 fiE L, = LT, 6~8 &% IZIXIEIE
100% 033 fiF 35, Fi2. 1 5 RPEEHEEE 3K 180°C TH 5 PO-10 O FTEIRE
2B DR R O 2 b &2 X 2 — 5127, 1 R EIC R L 10CHE
VY 190°CTHE 35 B, 20°C iV 200°C Tl 13 7 & A0S AR I3 E < 22 5,
DFED | AR OSIREEDN EH L TWD Z Enbnd,

RIS CTIMT HEEZNEL, B EERL L 7IRIE CRISZAT 5 7o, MR
DRI X OIS 7 1t 2N U 72 iR A B oA B e b 2 1843R0 5
ERH D,

17




100

; —a—Tj
= % 9 99.2 997
1" :- :
= 80 | : ;
.2 ! ! |
® o |
c 60 1 : i
o | ; .
B | ! l
g 40 — i
S | | !
(=] } : |
® 20 | : I
[a] I | i
1 i :
0 1 | ) !
1 2 3 4 5 6 7 8

Time(min.)

2 —4 15N A s 1Y) O o fiE=R

160 + 160
140
120
100
80

60
40 53

Half-life time(s)

20 :3 6 3
0 +*

+

170 180 180 200 210 220
Temp.(°C)

X2 —5 PO-10 OFTEIRE I 5 R R o 281k,

O BB HEBS L OHRMEBICEIDZRY 7u L U RBEOKS &
b D R FE
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H GBI O M| 1 ORERIEIRIE (°C)
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IN—=J—RF— M 153

T Q|lm|im|lg|lo|lw

156

]

181
DT IIFNR—F XY A N

J 179

JECEE

PP: 54 LK) 71 JI107G (7T A4 LR ~—Hl)
MK~ LA Uk B AR RS

AR AT SR T 7 > [

FUGSAE (KAC 1£)

B : 150°C

IRFf#] 30 43-90 43
AHEPE I E © 0.5 meq - phr
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Hydrogen M

abstraction |—D H

N
Ak

H

Graft reaction / \B— scission

/
/
4

H H

Maleic anhydride \
B— scission

H
X2—12 HRUTabEL DKL AEROT T 7 Nkt

O CNF HAEMBEM T 7 V% 7o B 28 AL ER

F 2 — TICBEMEOEAA 2T, Mk~ LA BRI B AR ESL,
RGBT Th v ~F% AD) [LET 7 VIR ZHH L=, L3, KV
AT EROKIKTH D PP LR DEKRK~L A VU FeE AL, BAE LT
%, WIEKRDO I v ~FH% AD # AR A FTHEML, W12k d X5k
7= PP, K~ L A U, WY~ % AD ORA W = HE L 7,
FRZoMEALERIL, BEAZETE L, TR 7T A k0 (MERTERHERUERTRD) %
W TR O BB LT IR MR 13 VR E R L 190°C | [Bl#5%% 30rpm
TiTo72, CNF1OWt% i WM A2 7 AR 77 A b I &AL, BBEER
FOMIER—EELRY, BH—ERREBLE R TKERTTOHER L T
BW ERBEAEMERA L, A% 10 5FEMY 217 -7,
&7 CNFEREIT, EBREZ 1BLV 220 10wt%, EBREFE 3
DS bwt%, EERF 5 40 3.3wth LD, FEEBEFEES 1 L 2 TiE, BAk~L
A VEBETTAAFTY AD ORMEL 2:1 LRk EL, mINEE 2120
TG e DR EBTOHIEDOEAETHD, £, EBRES 2,3,4 131K
Kb A VERE DY ~FH AD OUIMER —5M4ToO CNF & H & DD
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DR EMERTDIEOORETH D,

#£2—7 CNF#EHEMBEMTET IV E OB MO FEifd &

____________________________________ Ae(e)
FRE CNF10wt% PP  fEK~L A L H¥~F% AD
HEDD
1 300 - 6.0 3.0
(CNF10wt%)
2 300 - 3.0 1.5
(CNF10wt%)
3 150 150 3.0 1.5
(CNF5wt%)
4 100 200 3.0 1.5
(CNF3.3wt%)

#2—8 CNFEAGMBEMET VAT BRAEVELELR R

FRE 777 MR | BRSNS | RS
(%) i (m.p.)
Mw (‘C)
(X104
PP(J107G)D 7 0 40.0 160.5
CNF10wt%a 5 i 0 39.3 160.5
RERZEME
1 0.66 10.9 151.4
(CNF10wt%)
2 0.53 14.4 152.7
(CNF10wt%)
3 0.61 15.5 154.5
(CNF5wt%)
4 0.70 16.6 155.3
(CNF3.3wt%)

# 2 — 812 CNF EAEMBEM T L2 W T SR RE B2 Rk, bl e L
T CNF10wt% i 3& SR B 28 L. £ 72 CNF5Swit%d8 X OY 3. 3wit% i 2 i |- 75 R
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LV ThD I NS,
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IV T 190°C T 3 RS L. B2 Emh U 72 Re il OARKy . BB MBI 2 A
L7c, A%, 10 o[RS L7, F7z, 3B A OFERIEZ. H A (babyplast
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