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Challenge for blow molding of wood and paper
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The wood meal-HPMC-water mixture that we had developed as a material for
extrusion molding of wood meal could be changed to have fluidity suitable for injection molding by
adjusting the moisture content. However, it was difficult to inflate it with air pressure by
adjusting the moisture content alone, so new materials were considered for addition. As a result, it

was found that adding PVA and borax to wood meal, HPMC, and water results in a hydrogel, which is a
highly expandable material that can be applied to blow molding. The gel was expanded without
heating in a bottle split mold, and then dried, leading to the successful production of a bottle
prototype. The prototype is 85% bio-derived (wood meal + HPMC), with the remainder being
biodegradable PVA and borax.
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Table 1 Composition and the extensibility of each material.

. Sample No.
Material 1 ) 3 4 5
Wood powder o o [e) o [e)
Water O @) o @) O
HPMC (e} (@] (o]
Bubble gum (include PVAc) e}
Low saponification PVA o
PVA glue (include CMC) o
High saponification PVA O
Borax O (o]
Extensibility X A X o ©
4. WFFERCR
(1) AB-HPMC—ACEARI O : swino

w

Fig. 1 (/KD EDR: IR & AR S8 7
PP @ RAMT OF AWHEE &K %, Fig. 2 I8
I AT, Fig. 1 XV IREWILPP & [RIEEED
TRENE 27 U, FEBE O S H Rl I D1 AU 7 P I &
SNHEAWIEE 10-10°(s™!) fHlE ¥ TIE, KoE
150 FBOIRMM A PP 1 0 HREEAME N Z & SRR
STz, XD HFHHREMRIEEZTT 5 &, PP [FIER
ICHHRIETRE T D Z & MR S, Fig. 2 O

=
T

N
T

log,, viscosity, n (Pa*S)
w

[y

o

o
-
N
w F
I
w

£ 9 MG BT, 7 = EROUING £ 5 #] )
BEE D IR —H b BRI 8 AV B e Y, S esosherate v
T EORDNERS OIS BIA AR ERE LS Fig. 1 Relationship between shear rate
5L, (s)) and viscosity (Pa‘s) of kneaded

—F T u—RIBICET AT, S VR materials with difdfepli)ent water content
an .

i LT IRk LT, 28 & D2 T b R
FTINTLE S R EDRRNGE LN, 71—
~DISHIZRETH 5 Z RSz, 207
DZEETH LT L 5 Rt 2T 5 S8 28RN
MO N BE LT o7z,

(2) oL AREFM OHEEK
Table 1 IZ#HM DOER LIRED O OPEI DU Fig. 2 Inject molding prototypes made

TE e, #M 2 T, HLAN—RIZTFENRD from kneaded material with wood powder,
PVAc (Z X 2 OWEDR BN S =i, K ohy HPMC and water.

I LD HOERRIRITIRT L, #F4F 3 TIRIT Ak

JE PVA /%, PVAc N EDHEEGEZHEC L THHUMEICERE TR N oTz, T THEM 4
TIEMARD PVA #1 2 W CTERZIT 5 L IEFICBARMOMER MR I, £ 5 TElT A LE
PVA & HPMC N & = A, Fig. 3 DX HICIEFICHE O AERE L, Ko EsH&EE2BNSw
THMOPERHEEF SN TV, &R 7 DFE OFEIAIL PVA 2.83 %, HPMC 2.98 %, Borax
0.27 % A¥y15.0 % 7K 78.9 %Td 5, PVA X Borax T L V2246 &4, HPMC ITAKFEMAICLY
PVA LR S TCND EEZD Y, EAKML —H#PVA LAKERBAE LTI b0 EHEHIESND,




Fig. 3 Inflatability of wood powder—-PVA-HPMC-borax hydrogel (Sample 5 in Table 1).
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Fig. 4 Effect of wood powder, HPMC and borax content on inflatability
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Fig. 5 Relationship between shear strain and loss tangent of the gel samples.
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Fig. 6 Wood-based bottle.
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