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Development of High Strength and Fireproof Gypsum Board Produced by

Recycled Waste Gypsum and Cellulose Acetate

Masarostr Topaka™, Kazuya KoGa™, KeNichr SATO™
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Recycled waste gypsum powder was combined with cellulose acetate (CA) by using acetone and molded to board. At 10mm thickness,
the fireproof satisfied quasi-nonflammable at 10 or 15 wt% CA and flame-retarded at 20 wt% CA, but no fireproof at above 30 wt% CA.
On the other hand, the bending strength satisfied GB-R standard at above 8 wt% CA and GB-R-H at above 10 wt% CA. Further, the wet
bending strength satisfied GB-S at above 15 wt% CA. By integrating their results, the recycled waste gypsum board having both high

fireproof and high bending strength was achieved in the range of 10-20 wt% CA.
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Table 1 Fireproof test by cone calorimeter of recycled waste gypsum board produced with different

mixing ratio of cellulose acetate.

Cellulose
Before test After test Profile of fireproof test
acetate
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Board thickness 11.3 mm After 20 min 0 5 0 5 2
Time [min]
Density 1.15 g/cm®
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. 0 0%
Board thickness 11.1 mm = 5 10 15 20 -
Time [min]
Density 1.18 g/cm?
30%
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T 8 £
; 100 | p— 7 2M_|/m2 %
g 5 i
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Board thickness 11.7 mm After 5 min T 5 M
Time [min]
Density 1.18 g/cm?

JESLTH 5 5Ll LMK A ERT D &N TE
T ATAEH &HE Sz,

e LT, MhAMEIZ T EF b — 2 DTSN
DIRVIZEERIFTHY . HBE 10 mm TEART D &, 15
wt% LU THERBRAS (10 431tk ) 12, 20 wt% DL T
AT (5 k) DRHER 7 VT Uiz, e A Nad 7 ¢
=L LTHWBND T EF L —2 L RRED
TEEFERETAOMEICH D0, FB ADORETA
ChVnWbDEFZ BN,

3.2 EEZRIEH

RO R E R 2 1R T, TEFLE
i — AFRME 10 ~ 20 wt% OE AR — KTk, %5
EEE100% CTho THHK LRh o, ZOEEH T,
LB DOMKIEDOBR LB TH Y | WAAEE LTiX
HFIENTND EE XD, F. 30 wi% BRAEDEA
R— R CTIIMREIRIE 83.5 % THADHERSNZ, T
FNAELa—ADORRERIEN 22 ~40 % THDHZ L &5
BT 5 &, BEATOMEMEIC L IEFITEm O PENFEE

(3)

Table 2 Oxygen index of recycled waste gypsum board produced

with different mixing ratio of cellulose acetate.

Mixing ratio of cellulose acetate [wt%] Oxygen index [%]

10 No ignition
15 No ignition
20 No ignition
30 83.5
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Fig. 1 Board thickness dependence of fireproof time of recycle waste gypsum board produced with
different mixing ratio of cellulose acetate. Symbols show that o, 10% cellulose acetate; ®, 15%

cellulose acetate; €, 20% cellulose acetate; ¢, 30% cellulose acetate; A, 40% cellulose acetate.
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Fig. 2 Bending strength of recycled waste gypsum board produced with different mixing ratio of

cellulose acetate. Circle and triangle shows dry state and wet state, respectively.
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Table 3 Summary from fireproof and bending strength results of recycled waste gypsum board

produced from different mixing ratio of cellulose acetate.

st Mixing ratio of cellulose acetate [wt%]
10 15 20 30 40
Fireproof Quasi-nonflammable Flame-retarded Unsatisfied
Oxygen index No ignition Ignition N.D.
Bending |Dry Above GB-R-H standard N.D.
strength  [Wet Unsatisfied Above GB-S (wet) standard N.D.
N.D.: No data
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