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Abstract

Thailand has many palm plantations for oil production, producing the Empty Fruit

Bunch (EFB) wastes of 8,281 tons per year. This study used secondary data to extract EFB
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to cellulose and lignin. Then cellulose was converted to nanocellulose crystalline (NCC).
At the same time, lignins were produced into biodegradable mulch film. This research
aimed to simulate the process model of NCC and Biodegradable mulch film from EFB
using Aspen Plus and to perform an economic analysis to estimate the net profit and
payback period. The manufacturing process contained 3 procedures: 1 using sodium
hydroxide to extract lignin out of EFB to get cellulose in the solid and lignin in the liquid
portions, 2 separations of lignin from liquid and manufacturing biodegradable mulch film
using lignin mixed Polyvinyl alcohol (PVA), 3 purifying cellulose and producing NCC using
sulfuric acid. The simulation result showed that using an EFB of 2 tons per day makes an
NCC of 22 kilograms and a biodegradable mulch film of 41 kilograms per day. Furthermore,
the economic assessment results revealed that the internal rate of return (IRR), net present
value (NPV), and payback period methods were 352%, 363,412,341 Baht, and 3.41 months,

respectively.
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— Mulch film process

Bleaching

AT 2 NTLUIUNTHEANAERANARUAY PVA Naudniiy

wazndnuIluwaglaaanvgaeUaulan

4.2 gauda fawawulagsu aunsal
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M15197 2 AANIALUNSNEANANERNARLAY PVA
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GUUERE e v (du/3u)
EFB 2.0
i 81.2
NaOH 2.0
STaINTg H,S0, 4.0
PVA 0.0026
DMSO 0.0011
H,0, 6.9
WaERNARUAL
) 0.041
Fnn
V108N
NCC 0.022
1hide 95.9
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Factors [4]

P ¢ ¢ Y ::4'
M1919N 3 Q‘Uﬂim iqﬂ’]@;’dﬂim LS WAINIUN
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aunsal maan?iwam 5181 (UN)
’ (Bns/alus)
HansE Tifinudesniswasanu
B1, B5, B13 90 26,255
B3, B7 1,000 80,408
B10 6 5171
B11 5 4,635
B12 11 7,439
1A304N04 fiannudasniswasau
B2, B6, B14 90 31,361
B4, B8 1,000 132,996
B9 900 124,849
B16 2,100 207,573
B18 110 35,373
B21 500 87,745
69 Tifianudasniswaseu
B15 (wew) 2,100 125,496
B17 (A19) 110 29,614
B19 (afin) 170 38,453
B20 (A19) 500 53,050
Ude 5,000 211,194
Freeze dryer 1 - 8 kg/batch 97,888
Pelletizer 50 kg/hr 873,500
Film Blowing 10 - 50 kg/hr 412,292
39U 2,913,924
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WU | IAee | SIURU Biodegradable mulch film
d131304UlnA . .
e/ Y (un) - process and nanocellulose
> itle
W1 (gnuneriams) 26,821 - 850,590 crystal from the empty
It (mihae) 1,477,912 32 | 4,730,647 fruit bunch
d23n514 a1 | Wusu 32URY Solid-fluid Processing plant
Py Fwau | (um) () () **Estimating Capital Investment based on
@ua/ | wie 9h319uA 300 UM / iy Percentage of Delivered-Equipment Cost
Hiaw) (15 au.y.) Method**
0-10 10 1825 | 18250 182.50 Percentage of
11-20 10 21.50 215.00 397.50 Delivered-
21-30 10 | 2550 | 25500 652.50 Equipment Cost in Baht
31-50 20 28.50 570.00 1,222.50 Cost Method
51-80 30 31.00 930.00 2,152.50 K
Direct cost
81-100 20 31.25 625.00 2,777.50
Purchased
101-300 300 31.50 6,300.00 9,077.50 . 1 2,913,924
equipment
301-1000 700 31.75 2,225.00 31,302.50
Purchased
1001-
2000 1000 | 32.00 | 32,000.00 | 63,302.50 equipment 0.39 1,790,674
installation
2001-
235 32.25 7,580.00 70,882.50 Instrument and
3000 0.26 757,620
controls
Piping 0.31 903,317
a ¢ Y 11
4.3 NTUATIEVIANUANUNILATHIANENS Flectrical system o1 291,392
A m3UlssundnIanIsHan 2 au/du uaz Building 0.29 845,038
Tdnzaneuraulan 2 AU/ Yard 0.05 FCl 746,114
- o A improvement
auum%’]ﬂumiaaﬂLLU‘ULLaszum’m - —
o Service facilities 0.55 1,602,658
nsUszanausuu A ldaelunisaswu Mvue InallTect costs
v a a 14 % ad a
Y Y Engineering and
TinsUseliutuaauldnsussinasmg ey gineering 052 932,056
SovavvoenAiuiavegunsallunszuiunis ZpenEon
- construction
Nam (Percentage of Delivered-Equipment 0.34 990,734
expenses
Cost Method) ?iuw%’wémguﬁau (Working Legal expenses 0.04 116,557
Capital) \usewaz 15 voaiuadyuiianua (TCI) Contractor's fee 0.19 553,646
Ha & q | aa contingency 0.37 1,078,152
naudnisgeralalinisnnau
Land - 1,400,000
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Fixed-Capital
- 14,922,283
Investment (FCI)
Working capital
- 1,633,344
(0.15TCI)
Total Capital
- 17,555,627
Investment (TCl)
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(FC) n1sAuMAuuRaniisiu (TPC) [4]
(% | aA Y <) 124
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VH\‘iLﬁi‘t@mam ﬂ’ﬁﬁuﬂﬂﬁami’]ﬂ’mummﬂaaq Jssan P83 SIAHDNULY
Ay | A o a = -
N5ovay 20 el szegnailunisaiiunis 10 U EFB 400 uw/oiu [8]
Cda & - v - 2 da a H,S0, 3.18 uw/Alansu [9]
ANNAULUUNITDINNLIVDLAULASLTUNAUAR . S
o AN/ NaOH 50 uw/Alansu [8]
[ % o w 13 a 1
fulssnuaimhfudduay yarienlsany Sy oA 370 U/Alangs
1 Y o Yal VA a a a o
Wiy 0 Amualdinisiguluaamuluieiy DMSO | 189.61 unw/filaniiu [10]
v a g oo & H,0, 22.2 vw/Alansu [11]
38888 30 VBINUAIVUTNURUATDATINBNLUY
. - - - = Mulch PVA 76912 S [12]
o \ o i 1 t ,912 U/
souay 6 Mol wazunsnouawnUiiuaIuIY B fitm
1 [y o Y a [y ¢ v & a o 9
Wi 9 AU Anuslinandusinanidunanain NCC 34,960 v/Alandu [13]
a 2 A AW < v Bu Ca(OH 11.07 viw/Alan3u
AANALAIN PVA wawdnfiu Wandaginassls | 20K, /
a Y s
M990 7 mmqunumqmiﬂs@mam
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_ e Andon | ,, . | mlwas
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@ | L, e . o 91A1 - wNNY A; (Um)
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() (un)
() 371A1 (V)
0 17,555,627 17,555,627 | -17,555,627
1 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 44,192,082
2 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 105,939,790
3 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 167,687,499
a 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 229,435,207
5 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 291,182,916
6 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 352,930,624
7 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 414,678,333
8 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 476,426,041
9 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 538,173,750
10 254,852,757 | 178,006,179 | 1,352,228 | 75,494,350 | 60,395,480 | 61,747,709 | 599,921,458
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