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Suwanna Lamaiin 2008: Innovative Production of Cellulose Sponge from Rice Straw to
Replace Soil as a Substrate for Growing Plants. Master of Engineering (Chcmical-Engineeﬁng),
Major Field: Chemical Engineering, Department of Chemical Engineering. Thesis Advisor:

Associate Professor Sirikalaya Suvachittanont, D.Eng, 88 pages.

Cellulose, the important component in rice straw, can be used as a raw material in the
production of cellulose sponge. The other components in rice straw such as hemicellulose and lign_inv are
the contaminant in viscose Process. These must be climinated in the pretreatment step. This research
studies the effect of concentration of sodium hydroxide and temperature on the pretreatment step, The
rice straw was treated with sodium hydroxide 10 % by w/v at 70 °C for 90 minutes. The treated rice
straw contained 92.51 % cellulose, 2.75 % hemicellulose and 1.01 % lignin and extractive. The
pretreated rice straw used as a raw material for produced cellulose sponge via viscose Process. Rice
straw was reacted with sodium hydroxide 17.5 % by w/v at room temperature for 3 hours. Then reacted
with carbon diSulfide and sodium hydroxide 8 % by w/v to obtain viscose mixture that contain 3 - 6 %
cellulose. Viscose mixture was mixed with sadium sulfate and Cotton fiber 1 - 2 % by weight as
reinforce material. Then molded by 10 % sulfuric acid to form cellulose sponge. Cellulose sponges were
tested for Water absorption, Swelling, bound Water and tensile strength. The cellulose sponges prepared
from viscose contain 6 % cellulose, ratio between viscose and sodium sulfate is 1:2 and 1 % Cotton fiber

are appropriate for used as substrate for growing plants.
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a { 4 o [ 4 [ { 4 [l
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AUEANITAA19 AsgAY

AMUDNIUNE

Twedinu 1.540

Twuau 1.570

T 1.604 - 1.609

SueIsarag lad 1.522
anumuiwiieSadae X-ray (z/ml)

AIUVDINAN 1.590 - 1.630

AUV0I0TUTIU 1.48 - 1.489
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MANuFoUI UL (1/g°C) 1.22
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wasnuanuseunansen Iusl (kig) 17.43
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donszabLLULHY 2.2-2.6

AIUVDINAD 5.7
AanudunuIu (kViem) 2x10°

1301: Nissan (1986)
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a J = d
1. msazaegluaianesIauean]asa (N-methylmorpholine-N-oxide)
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nn: Ryan (2005)
2. msazaelu LiCUDMAC
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3. MINANIanDdAISEOU (Viscose Rayon Method)
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iag Tadusumna (Cellulose Xanthate) NN 19 udaIgas Inseai1svousag Tadusuma ¥
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Laskiewicz et al. Mobarak et al. Sun et al.
Steeping | 19 % NaOH at 55 °C 19.6 % NaOH at 30 °C 18 % NaOH at room temp.
for 0.5 hours for 1 hours for 3 hours
Aging 120 minutes at 55 °C Overnight at 10 °C 65 hours at room temp.
Xanthation | 32 % CS, relative to wt. | 35 % CS, at 30 °C for 150 1 ml CS, per gram of pulp at
of cellulose minutes and reduced room temp. for 2 hours
pressure (40 mmHg)
Dissolving | 4 % aqueous NaOH Dilute NaOH so as to result | 6 % aqueous NaOH at room
at4-5°C in 8 % cellulose temp. for 2 hours
Ripening To complete dissolution | To complete dissolution To complete dissolution

M 19 gaslassadsvousag laausume

fn: Ryan (2005)
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35 5 29.87 26.93 23.02
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45 5 28.61 25.47 23.82
10 26.71 22.95 22.80
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1.1 9NAIUANYUNYN (Water Bath)
1.2 119U (Hot Air Oven)
A
1.3 115991
&
1.4 Tagannuiy
1.5 13090504 (Buchner Funnel)
A A e o 4 d
1.6 1A3DAFNINNTNANVAZIDIADIAIHUIN 4
A Y
1.7 1959402
A
1.8 1A59INIY

w

a =
2. gauuazasinu

2.1 vhadan Sunegquiiu Sandauns s

22 TmAvnleasenlue (Sodium hydroxide, NaOH) AIMUS N3 99 % naaTasu5En
Merck 1/5gimengasiiy

23 m3vouladald (Carbon disulphide, CS,) AIMUSANT 99.9 % naaTasu5En
Merck 1/5gimengasiiy

24 N3ABZFAN (Acetic acid, CH,COOH) AMMUSANT 99.7 % nanlavuisn I.T.
Baker Uszinda'lng

25 n3aFaTla3n (Sulfuric acid, H,S0,) AIWUSqNT 98 % naalagu5on J.T. Baker
UszmetIng

2.6 TmAvunae'lss (Sodium Chlorite, NaCIO,) AWUSNT 80 % naaTauu5En APS
AJAX Finechem 1J5gimeiooainsiay

2.7 Tmdoudana (Sodium Sulfate, Na,S0,) tnsadmsuldlugaamnssy

4
2.8 2% Iau (Acetone) ANUUTANT 99 % HAA IAGUTHN 1.T. Baker Uszina'lng
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2 3.47
5 1:1 0 4.11
1 3.71
2 3.56
1:2 0 4.53
1 4.24
2 4.03
6 1:1 0 4.25
1 4.14
2 3.89
1:2 0 5.03
1 4.74
2 4.63
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