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of municipal
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(OFMSW) Non- readily biodegradable
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biodegradable
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Thermo chemical pretreatment

~

o

Alkaline thermo-
chemical
pretreatment
process

~

/is, a well know method that can be\

used to dissolving complex
substrates before biological
treatment by remove lignin and a

J

part of the hemicelluloses, and
efficiently increase the
accessibility of enzyme to the

K cellulose /
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Collection of sample
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R-eSpohs-e surface me'tho"d-olc')gy"

Coded levels of variables |
_- Factor variable 1 05 0 05 1

Temperature, °C A 30 72.5 115 157 200
time, min. B 10 52.5 95 137 180
NaOH C 0 7.5 15 225 30

Concentration, g/L
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Rice Straw:

before and after Hydrolysis
process
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~ ANOVA analysis for the guadratic model

Source Sum of
Squares

Model

A

B

C
A2
B2
Cc2
AB
AC
BC

Residual

Lack of Fit
Pure Error
Cor Total
Std. Dev.
Mean

Critical Value
(C.V)

PRESS

2.782E+008
1.302E+008
4.718E+008
2.799E+007
8.495E+006
7.961E+007
5.787E+007
2.350E+008
9.853E+007
2.782E+008
7.922E+007

7.904E+007

1.839E+005

1.441E+009
2814.65
8923.33

31.54

2.412E+009

Degree of
freedom (DF)

N N S e N Y o)

H
a g S

19

1.513E+008
2.782E+008
1.302E+008
4.718E+008
2.799E+007
8.495E+006
7.961E+007
5.787E+007
2.350E+008
9.853E+007
7.922E+006

1.581E+007
36777.29
R-Squared

Adj. R-Squared

Pred. R-
Squared

Adeq. Precision

R-Squared

19.09
35.11
16.43
59.55
3.53
1.07
10.05
7.30
29.66
12.44

429.82

0.9450

0.8955

-0.6740

19.568

0.9450

< 0.0001
0.0001
0.0023

< 0.0001
0.0896
0.3248
0.0100
0.0222
0.0003
0.0055

< 0.0001

-

significant

No significant



~ ANOVAanalysis
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~ Model fitting

e The response functions are representrng as
~the response for SCOD value A asthe
" coded value of varrable temperature B as
the coded value of stirring time and C as the
coded value of alkaline concentration

" 11th World Wide Workshop for Young Environmental Sc_ienti"st-s.. bl June 2011, Arcueil, France »



Effect of process
conditions
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Influence of stirring time Influence of temperature
on. SCOD and stirring time on SCOD

DESIGN-EXPERT Plot DESIGN-EXPERT Plot
SCOD 48002.77 — SCOD 1658780 -
X=B:time X = A Temperature
Actual Factors LA Actual Factors 3335441
A Temperature = 166.5 _ B:time = 130.6 _
C: NaOH Concentrafion = 30.0 B C: NaCH Concentration = 30.0 )
O 5847 O M0 —
; ’
13466.32 | 1268758
1654.17 — 165417 |
100 95 60 1375 1800 100 15 1130 1575 200
B: time, min. A: Temperature, o
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Influence of alkaline
concentration on SCOD

DESIGN-EXPERT Plot

SCCOD 4022223
X = C: NaOH Concentration
Actual Factors FEE D
A: Temperature = 152.6 _
B:time =1557 )
2543820 —
o
Q
N
13546.19 —
165417 —
T | T |
0.0 7.3 15.0 22.5 30.0
C: NaOH, g/l
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Interactions between the
variables
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Influence of NaOH

Influence of temperature concentration and stirring
and stirring time on SCOD  time on SCOD

DESIGN-EXPERT Plot DESIGN-EXPERT Plot
SCOD
X=A: Temperature
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~ Influence of stirring time and -
aOH concentration on SCOD

DESIGN-EXPERT Plat |

SCOD
: X=B:time
Y = C: NaOH Concentration

Actual Factor 4161181 S,

A Temperature = 166.5 o SR ":.:5;:‘5:-'53“:"
& 1793983
61034

73215

SCOD, mgl

300

L A R A R R AR 00" 100




_ O-p'ti-mum_ cohdition_s for maximum SCOD prdduction.- |

© 00 N O Ol b WO DN B

\[o} Temperature , | Time, min |NaOH, g/l |SCOD, |Desirability [@&
2 oC mg/I |

157.6 133.1 29.9 41211 1.000
142.9 145.7 30.0 41204 1.000
166.6 164.2 30.0 41387 1.000
163.4 136.1 30.0 41422 1.000
173.8 142.8 30.0 41243 1.000
122.8 115.8 30.0 38712 0.937
116.4 97.8 0.0 21430 0.500
116.8 98.6 0.0 21429 0.500
122.8 108.9 0.0

| .-1ith World Wide Workshop for Young Ehvifonmental Sqientisfs.- .

21273

0.496
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CONCLUSION

A well dissolving of cellulosic compounds'in rice straw is achieved by alkaline
thermochemical hydrolysis.

*Alkaline thermochemical hydrolysis process leads to the increasing of transformation
of non-solution complex cellulosic compounds to soluble simple compounds.

The mathematical model developed could predict the SCOD yield at any point in the
experimental domain as well as the determination of the optimal solubilization
conditions with sufficient degree of accuracy

*The effect of alkaline and the thermochemical hydrolysis conditions to achieve an
optimal response with 41211 mg/l of SCOD value were found to be 157.6 °C for the
reaction temperature, 133.1 min for the stirring time and-29.9 g/l for the NaOH
concentration.

*These results proved that alkaline thermochemical pretreatment was highly
potential for increasing the SCOD value of rice straw and the use of RSM
based on CCD was practical for the simultaneous study of effects by process
variables on the SCOD value and the possible interaction between them

*Also from the results, a process for the production of biogas or compost from
organic solid waste shall have two main stages. The two-stage design must
involve alkaline pretreatment, followed by anaerobic digestion or composting
process unit. In this situation the rejected and risk of water and soil resource
waste will be decreased to minimum
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