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SUGAf:: FACTORY FY-FRODUCT It-! INDONESIA 

May. ! 994 

Poerwadi Djojonegorc. Soetojc. and Gadinq Hutasoit 

Abstract 

Jfith the increasing production of cane as raw material 
of crystal sugar processing, its by-product i -e. aolasses 
and cane bagasse as ruel are also increasing. 

Since prewar, sugar industry has developed .->lasses 
by-product to be fer1Mnted into alcohol/ethanol. The deve
lo,_ent or domestic processing, fro• t:he beginning did not 
reach the maximum up to the year 1970s, so there vere still 
plenty or mol.asses that should be exported to Japan, Korea 
etc. 

The development of 110lasses processing into mono sodiu• 
gluta.ate (llSG), gluta.aate acid bas been done in 1970s by 
private co•pani.es by using technology fro• Japan, Korea, or 
Taiwan. So as the ethanol development to be more enhanced. 
In 1990, L-Lysine product (aaino acid) as cattle foods was 
also developed, and it ttas still an i•ported product before. 

Under these developaents, the aaount of exported 1a0las
ses decreasing troll year to year, due to .uch 1a0re .molasses 
processed for domestic requireaent. 

Further development is Rlanned for substitution of im
ported product such as acetic acid, acetone, ethyl acetate, 
but:hyl acetate and octaDOl could be real.ized. 

Development o.t the use of "'aste product, bagasse, is 
directed to be processed into pulp, paper, Lurtural, 
particle board and electricity energy as well as co-.post 
(lli.Jcture ot tilter cake, bailer ash and bagasseJ. 

Generally, constraints Laced in developing either mo
lasses or cane bagasse are marketing, the high im·est111ent 
capital as well as the limitation of qualified huaan recour
ce. 

Necessary ettorts made for realising the plan are among 
others, enhancing the factory etriciency, so it will result 
in strc11CJthening the Lund, enough excess bagasse, and up
grading huaan resource through training either in country or 
abroad, as well as absorbing the ettective alJd e.tficient 
technology. 
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1. INTRODUCTION 

By the development of sugarcane plantation area of 

either through the Intensification Prograin of Farmers Cane 

(TRI i.e. T~~ RaJtyat Intensifikasi) or n~w sugar factory 

development with the HGU {the right of land use) land, the 

sugarcane production will increse from year to year, and so 

the production of by-product and solid waste that are cane 

molasses and cane bagasse. 

Conventionally, cane molasses is mostly exported to 

Japan, Korea, Taiwan or to Europe, while the remaining is 

for domestic marketinq, to be precessed into alcohol. Cane 

bagasse is mainly used as fuel and the excess bagasse used 

for other products such as pulp, paper, and mushroom media. 

New technology develcpment in Indonesia is able to pro

cess molasses into glutamate acid {GA) and mono sodiwn 

glutamate (MSG) well, s·:> that the d-:>mestic use of molasses 

increasing. The development of MSG Industry enhancing frore 

year to year with good marketing of either domestic or 

abroad. Foactory is now not in full capacity yet, so tha~ 

if the factory 

can~ molasses 

roughly. 

is in optimal capacity operation, the whole 

production will be locally absorbed tho-

In domestic marketinq of molasses to MSG, ethanol, 9lu-

tamate acid factories, the sugar companies are not bound ~o 

MSG factory and are ind~pendent to !ree marketing of their 

molasses, so that an amount of molasses is still exported, 

due to not to be a 100 percent used in the country. 

2 



The excess ba9asse is mostly u~ed for paper_ factory 

{Pab~ik Kertas Leces), and mushroom factory, while the use 

of exces~ bagasse for biomass energy, electricity and 

particle board is still in study stage. Effort to process 

cane bagas~e into furfural is still being undertook. 

:?. PRODUCTION AND THE USE OF MOLASSES 

By the increasing capacities of cane molasses proces-

sing factori~s in Indonesia, the trend of the amoU-~t of ex-

ported molasses tends to decrease, excep~ in 1986, while the 

do•estic use of molasses is increasin9, it is appeared in 

Table 1. 

Table 1.: Procb:tion and the u~ of Mola~1 in 1981 - 199'2 
(Jn TODDCI) 

Year 
I . 
I Produclioa ! Euipon I 

! I I 
I Domoltic Us I I 

" ,. ford»~- " I Mi8cdla- ~ 
Procasmg . i DCOaS 

I I I 
j f llC&Ory I • 

I I ' 

! I i 
1981 493.82.¢ lSS,873 SI .81 I 
1982 6S9.4CS 481.326 72.991 

1983 718.192 513,760 91.541 
1984 785,GlO, 590.528 75.22 

1985 I 869,99S 1 s11.cn2 66.32 
1986 918.992 I 714.712 1;.11 I 
1987 ! l, l OS,560 I 624~ 780 S6 .s I 
1988 1,029.206 l 540.211 Sl.49 
19S9 1,C79.103 I 447,491 41.47 
199<.l I 1.181,549 623.141 52.74 

L
! 1991 1· 1,237,6!7 i ~85,827131.17 

~92 1,364,345 I .554,911 140.67 
I I 

=-=:::=o:--=======-=a:=====::S:::i.="""=*-'= 

-------------.. ·····-·----· ·······. 

) I 6 ·1 J II 

120.075124 .321 117 .8761 23 .87 ! 
I I 178,079 I 27.Ci! : i 

244, 170 134.00 ! 120,000 I 16. 71 I 
207,287 26.4) l (12.795)1 (J.63)1 
224.009 2S.7S 68.964 7.93 
268. 988 I 29 .27 I (64, 708) (7 .04) ~ 
324.187,29.32; 156,.593 14.lft; 
483.211 j 47.44 i 784 . 0.08 I 

646.136159.881 (14.S24)l (J.35>! 
717,924 60.76 (1~9.Sl6) 1 (13.:'i): 
8~.¢.376 169.03 . (:?.~16)1 (C•.20)[ 

1,0:7.000174.54 (20i.S66)1 (15.21)j 

:.-~-r 



----------------------------- -- - -·--- -

Molasses production separated in Java and Outer Java 

from 1989 up to 1993 indicated by Table 2. 

Table 2.: Production of Molasses in 1989 - 1993 
(In T OIJDCS) 

Year I Java Outer Java 
I '.! 3 I 

19891 m.203 I I 

306,900 ! 
837.6491 

I 

1990 343.900: 
I 

361,500: 1991 I 876.187 I 
i 388.800 '. 1992 I 975,545 ' 

1993 I 1.002,HiO i 415.200 ; I . 
Source : Kantor AdmioislrUi Huil Gula. Jakarta 

i.e. AdmmistntiQ:J OffJOC of Sugar Produc:itti: 

Tot:tl 

1,079.103 ; 

!.181,549 ' 
1.237.687 
i.364,345 
1.417.360 . 

3. CAPACITY AND PRODUCTION OF THE CANE MOLASSES PRCX:ESSING 
FACTORY 

In Indonesia, cane molasses is processed into ethanol/ 

alcohol, glutamate acid and MSG (Mono Sodiwn Glutamate), 

single cell protein (SCP) and L-Lysine. 

Ethanol factory is not operating in full capacity yet, 

it is 61.2 percent only in 1988. This case is probably due 

to marketing problems, while the supply of raw material is 

no problem. 

The MSG and glutamate acid factories using cane 

molasses raw material are not also in operation in full 

capacities yet, reaching only 53.53 percent and 52.3 percent 

respectively in 1988. 

In the following table 3 and 4, the factory design ca-

pacities with it~ production (actual capacities) in 1992 and 

1988 could be indicated. 

r~ ,, .. : J!'y- .. rod 4 

'I 

. 
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Table 3.: Capacity md Production of Ethanol Factories 
lnl~ 

: 

l PT. Basis Indah 
2 ; PT. Madubuu 
3 ! PT. A:x...\a Ki:ci2 
4 ; PT. Stlralu:lQ 

5 : PT. Pcrcala Sari 
6 : PT. Moli::do JU.ya 

PT. Paiicma:l 
8 ; PT. Mld~i ~1;.:r.ll 
s; PT. Coca: 

ii:: : PT. Ja1i:c-~ 
PT. ~ab:a.ti Sua:;z 

~ 2 : PT - P;Jahu<ija 
! 3 PT. In-:". Acida~ 
le! PT. Lic!:i S. ~-: 

TOTAL 

; c.p.cily I Procluc:tioa 
! (IQ.!Ycm) (KL) - - l~"I 

1 5 I • l • 

5.500 
J.000 

16.000 l 
3.60C· ; 
5.220: 
4.000: 
~.925 . 
5.850 : 
5.70V: 
7.500 ; 
i.800; 

! 

1.992 •>I 
2.535 i 

i 15.019 i . 
' 
I 

8,766 •): 
10,980 
6.255 

13.904 
l.70:3 
5,128 

I 

36.2 ! 
63.4 I 
93.9 I 

I 

! 

l67.91
1 

274 . .S 
127.: I 
2"31.1 I 

I 

30.5 '. 
68.-' : 

2.00:;: i 
19,260 i 35,912 I 186.~ r 

1 - i -.6 I _ I 
, w I ' 

~i;:Jts~~~~~~~:.~,~~~~f~;;1itl9".S:~ 
, _ ····~•·•"''.{,Htl •••--••••••it~ . . ........... ~ 4 . . 

SC\!t'CC: Ba..:u. Kecia Susa QS!CS) Ali:obol I=do:.nii 

i.e. IndoDU:.a: Coo::diuatint Boa.rd of Ala.\hol 
KL Kdo Li~: 
S)icl99! 

Table 4.: Capacity llld Production 
Mono Sodium Glutamate (MSG) Factory In 1988 

~ : i'lildlllilloa i ~ i 
Nt>. Produd. c ... ,,.~- I ~ I 

<TOllllCS) i (T-..) Cllp9City ' ' 
~ f s ~ 

I i !\.10110 Scdn.ur. IPT locio V .0:11: I 1.200 i 100(• ! 1.200 I 

l !Glirt.r:a:c j .F'T. Pai= by1 12.000; 3,250 i 2-:-.1 I 
. NS-' IYI' Fooc11cC1 1.IOO i : ! .• \,1, 1.m 13.31 .. ;IT. Sin ~ti 2.:.10:; 17 .x.<> il.6 
~ i iPT. Sa1u i'-!1111eousi l.600 4.592 127.(i 
C; f!'T. A<!_;;Dt'::lo!<> 11.400 U.OH 70., I 
; I I PT. M10.·011 bdo. 2£.<YJ'J u.~: 6,.0 l 
l . !?:' ii.do :.!iki '.100 l.CtY.r ; 62.S ~ 
~ ;n. i<c111 hy• ;_6')j ! 

10 ~ rPT. Aj1c.~ ret. lP.000 I 
!Tot• I llUOO S~.67' I '3.S .. ~ 
In. Fu:or ~~·· 1:. 7.,<, 2:::.J ! .. I 2.126: 

·-' :rr. S4u l.::.i ;.;.OOJ: 19.:lCI i 
30.0 I l • I 

I 

1:: I P'r A.fall" Cot<' 2<.000 I 
l(l.29J I 61.9 

1.: r : J'7. :;f1.,."0G IAc;.., 2'.C«' I IJ.6f..(• GH• 
1. : jP7. AJ•DP in\ ! - . n.ro:-. r I 

: !Tot a I 102.100 I n.9l6' sn . 
.... _ . -------··---· --
~:"".::cc . A•r~1••: P>C-rik 1'1:11,..d•;> M1b11n i.:.:ocrc11 

i.e. A•l<'ciatiC'o o: lr.Jt-cc:"ia.c food!- fiav('lr F11crt-ricf 

r~;i-..: ay-Proa 5 
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4. PLANNING OF THE USE OF MOLASSES 

As we know, that the use of molasses by-product has 

beer. well developed into ethanol, cattle foods (single cell 

protein-}, glutamate acid, mono sodium glutamate (MSC}, and 

L-Lysine as well as acetic acid by privates companies. 

4.1. Ethanol Derivative 

Ethanol derivativ~ product could be seen in table 5. 

Acetic Acid could be used as raw material to produce PTA 

{Pure Terepthalic Acid). A chemistry factory for Pure 

Terepthalic Acid (PTA) will be erected in Serang, West Java. 

The factory will produce textile raw material i.e. polyester 

fiber with the capacity of 250,000 tonnes is planned to 

spend Rp 400 billions. This PTA factory will be the second 

one in Indonesia, after the PTA factory at Plaju with the 

capacity of 150,000 tonnes and has been in operatin for 

about two years. 

The domestic requirement of PTA is now amounted to 

300,000 tonnes/year and estimated to increase about 15 to 20 

percent each year. 

Purified Terepthalic Acid (PTA) is the main raw materi-

al of textile fiber, raw material in producing poly-ethylene 

the repthalete (PET) used among others to produce plastic 

products such as bottles and plastic packing. The increasi~9 

produc~ion and export of textile will increa~e the domestic 

PTA requirement. The Indonesia's PTA requirement is now 

about Z2S,OOO tonnes/year, 150,000 tonne~ of which p:-odu~~d 

in th": co•.:ntry, while the rest a:-e impo:-ted. 7hc ::-i:?qui::-e1:wat 

of l'lA l;.::.:-r:asing about. l:l percPn~ in ave:-age ~dch y~a:-. 

,.a.le: llv-f"roo 6 



. The exsisting factory will be extended from 150,000 

tonnes to 225,000 tonnes. Thus in 1994, the both factories, 

will produce about 475,000 tonnes/yea~. If th.e_ domestic 

production in 1994 exceeds the capacity, the excess produc-

tion will be exported 

Table 5.: Ethanol Derivative 

:J. DEHYDXOGENATION 
Etbmol tl' ethyigw a¢ it.c dc::ivativq : 

- PVC - V~vi cbioride 
- Ehyicne oxycic 

, • !lfon ionic su:iacunt 
! • Polv ether I .. Ethyl~ giy«-1 

In. OXYDATION AND DEHYDROGENATION 
l . Eth!noJ to aa;ta)dcbyde mi it! Oc:rivati"~ : 

- Pema c:ry1hrilol 
- Pc:raoctic acid 
-Chloral 
- Chrotomldchydc 

• IMyraldebycic - > Butyl akohol 
"' 2-Etbyl b:xmol - > ()c(oic acid 

- Acetic: Acid 
• Aa:tamidc 
• Vin.vi aoewe 
... Ethyl IKX:Ule 
" Bu1hyl aa:tare 
• Anyl aoe121e 
• leopropyl IQCl&z 
" Acetic: anhydride 
• Ccllul~ acetic 

2. Ethanol to ~tone mi iW deriv!.livec : 

- DipDc:nyld prop:me 
- Ao:tone c:y1U10Ndri."1C - > Mc:tbyl met:iacrylaic 
- Dil.c:eto aloohol 

• Mc:lhyi - oobutyl c:arhiDol 
• Methyl - icobutyl ketor:Je 

!ID- MODIFICATION 
E~(') rnpdjf!Cld i~IO : 

- Ethyl chluridc 
- Butadienc 
- Ethyl a:niDc. 
- Dictllyl clhi::~ 
- Chlcrdc-r~:: 

rt.. J.~: r-·"- s•rnO 
i 



4.2. Liquid Sugar From Molasses 

Process of liquid sugar of sugar cane molasses i& 

devided into pretreatment, separation, product fraction, 

demineralization, evaporation, final decolorization, and 

storage of products. Process of pretreatment includin9 re-

ception of thick molasses, dilution, enzymatic inversion of 

sucrose, centrifugal clarification, filtration and softeu-

in9. Process of liquid sugar require auxiliary systems, they 

are, process of water system and steam generatior.. 

The design plant has one chromatographic separation 

column with 100 cubic meters resin volumes. The daily capa-

city is 40 tons of molasses dry substance that is about SO 

tons liquid weight. Annual balance of liquid sugar produc-

tion is showed in Table 6. 

Table 6.: Annual balance of liquid sugar production 

Liquid DS DS Sugar 
we~bt (%) (t) punty 

(t) (~) 

I 1. R3w materials 
I (cane molasses) 15.000 80 12,000 65 I 
I 

,2. Products: 
:t. liquid sugu 9,280 75 6.960 99 

! b. Residual molasses 7.800 70 S.460 16 
I 

DS : DD1111cy Solid 

The main prerequisit~ of cane molasses content is OS 

around 80 percent of liquid weiqht, sucrose minimum 43.S 

percent of DS and reducing sugars minimum 21.5 percent of 

OS. 

8 



A liquid sugar plant is better build in connection with 

an exsisting ~9ar factory sincP. it is possible to save 

considerably on investment costs. Estimate of investment 

including process equipments, freight and tr~nsport of 

process equipments, building and civil work. process equip

ment installation, auxiliary, contigencies and pre operating 

expenses. Production cost including utilities, chemical, 

maintenance and operating pe~sonnel. 

Table 7.: Estimate of Investment and Production Cost 

lo vestment 

Production cost p.a 

4.3. Su~~ose Chemistry 

USS 10.873.000 

USS 1,700.000 

Su~rose is the most abundant organic chemical available 

in p~=ified from and relatively cheap. The world sugar 

production in 1990's is more than one hundred and ten 

million tons per year. The greater parts of the sugar is 

consu.-ned as food and beverage products. The development of 

othc::- cheaper potensial sweeteners weakens the bargaining 

posi:ion of sucrose. Effo=t is needed to strengthen its 

position by utilizing sucrose as feed stock to produce new 

and useful compound, that is sucrochemistry. 

9 



There are many sucrose derivatives that can be studi~d 

and developed with a good prospect, among others fatty acid, 

sucrose esters, non ionic surfactant used in pharmacy, cos

metic, food and also sugar industry. Biodegradable poli

mers, viopolymer are among the products that have to be 

developed urgently, in the near future. Figure l shows the 

possibilities of the utilization of sucrose. 

4.4. Acetic Acid, Ethyl Acetate, Acetone etc. 

As the follow up of UNIDO's contract No. 89/22/CW with 

JGC Japan, study out on "Industrial Chemical From Indigenous 

Carbohydrate in Indonesia'' has been carried out in March 

1989. 

Basically, the study suggested in order to cane molas

ses as the raw material of ethanol/alcohol to be processed 

to produce imported product such as acetic acid, ethyl ace

tate, acetone, buthyl acetate, octanol, n-butanol as well as 

crude ethanol as solvent. While citric acid product i= not 

promoted due to it has been produced more than local demand 

and the design capacity of its factory has exceeded. 

L-Lysine has been produced by PT Cheil Sa.~sung, so that the 

L-Lysine need for cattle and poultry foods could be 

fulfilled by the domestic production and probably it could 

be exported too. 

Su.r..rnury o! study and project p~opor.al suggest~d to be 

built in East Java using molasses and ethoncl ~aw rnatcri~ls 

are as follows. 

r.L i.-. ! fty-,..rod 10 



PROJECT SUMMARY 

1. ~RODUCT AND PRODUCTION QUANTITY 
(1) Acetic Acid 

2. 

3. 

{2) Ethyl Acetate 
(3) Buthyl Acetate-
(4) Acetone 
{S) n-Butanol 
(6) Octanol (2-Ethyl Ha~anol) 
{7) Crude Ethanol 

RAW MATERIAL 
{l) Molasses 
(2) Ethanol 

PRODUCTION CAPACITY OF MAIN PROCESS 
(1) Ethanol 
(2) Acetaldehyde 
(3) Acetic Acid 
(4) Ethyl Acetate 
(5) Buthyl Acetate 
(6) Acetone/Butanol 
(7) Octanol 

15,800 tonnes/year 
18,700 

8,000 
8,000 
2,200 
9,600 
2,700 

250,000 tonnes/year 
20,000 

UNIT 
23,000 
35,000 
20,cao 
19,000 
8,000 

27,000 
10,000 

4. LOCATION East Jawa 

5. PLANT CONSTRUCTION COST us $ 

6. CONSTRUCTION PERIOD 

7. EMPLOYMENT 

8. ECONOMY 
(1) Annual Sales Revenue US S 
(2) Internal Rate of Return (IRR) 
(3) Payout Period 
(4) Cummulative Surplus Cash· US$ 
(5) Foreign Currency Saving • US $ 

{ in 15 years) ' 

-:: .. 

4.5. Desuqarisation 

120 Million 

2 Year 

200 Persons 

62.7 Million 
17.1 % 

6.7 Years 
196 Million 
319 Million 

The aim of desugarisation is to improve the quality of 

molasses produced by sugar factories at the eastern part of 

the East Java in order to be applicable as raw material at 

molasses processing factory such as MSG factory. 

rj. :i. ... r 7'.'y-ProO l:l 
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5 • TECHNOLOGY 

Processing technology of ethanol by fermentation has 

been self mastered, but the advanced techno~ogy 6Uch as from 

Vogel Bush is still imported. The process of MSG prod~ction 

from molasses is mostly undertoo~ by foreign compani~s. 

Japan, Korea and Tiwan in cooperation with local companies 

by using imported technology. 

Constraints in the development of biotechnolo9y in mo

lasses processing among others are the limited number of hu

man resources and the amount of investment capital for the 

limited development too. Besides the constraints, it seems 

that the limited market and market information are also 

necessary factors to overcome. 

6. CALCULATED COST OF ETHANOL 

The cost of ~5 percent ethanol at the fixed price in 

1993 is estimated to Rp 627.-/lite~ consisted of direct cost 

~ Rp 223.-/liter and Rp 404/liter.indirect cost. The export 

price US $ 305/Kl FOB in 1992 and local selling price Rp 

925. - /liter. 

Production cost information of MSG, GA, acetic acid and 

furfural is not met yet. 

12 
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7. WASTE TREATHEl.r 

Since the Environmental Act Ho. 4, 1982 has been in 

force, the treatment of the waste of Alcohol a~d MSC indus

tries etc. is continuously undertook in order to reach qua

lity standard determined by the Go~ernment. The successful 

factory that has processed MSG factory waste into amino fer

tilizer is Adjinomoto and it should be expected to develop 

to other MSG factories. While from ethanol waste, various 

method treatment are carried out among others by anaerob 

method using metan gas produced and hereinafter by aeration 

method and its liquid waste is used for irriqation water 

with BOD content about 900 - 1,500 ppm or is used for 

other~. 

8. SUPPLY AND DEMAND OF MOLASSES IN 1989 - 1992 

By the development of MSG, acetic acid, and ethanol as 

well as L-Lysine factories in ~he country and if the fac

tories are in operation in 100 p~rcent of capacity, in the 

coming years probably molasses production of su~ar factories 

will be absorbed thoroughly for the domestic molasses pro

cessing factories. 

Supply and demand of molasses from 1989 up to 1992 

could be indicated in the followin9 Table 8. 

13 
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Table I.: Supply wl l>c'mmd ofMolaStCS 
In 1919 - 1992 

Yem- I Suprly 
I (TODDM) 1

1

GAIMSG I Almlx>l II Pdlet ISoybcan Ycastj MUiait- j T oW I 
i SCNCC ! fUJCOWI .. ) i 

! l ; 2 
I i 

' I I 1989 l,079,103 

i 772.203 

: 1990 , l.181 • .S49 

! 837.649 
1991 ! 1,237,687 

, 876.187 

1992 ; 1.364,34!' 
! 975.545 I . 

I J ! • 

I I 

1298.352 1321,680 

·>~ ! 
~ 304 ooo ; ·36 400 I : • f , • ~ 

~,. ' i 
! ! 
'1395,860 ~ 371.104 ( 

•) ! 
I s16,360 1404,620 
I : 
I I 

S.900 10.iOO I 
I 

~ 
6.200 11.200 l 

i 
6.500 ! 11.800 I 

! I 
; i 

6,soo ! 12.4-00 I 
I ! 
I 

• ' 
I 
i 

4.600 I 6,900 I ~.132 
I : 

'.800 I 7.300 1669.900 
; 

' ' s.100 i i,600 I i91.96' : 

' : 

5.300 . 8.ooo I 953.480 ! 
I I 
I 

Samlllle: L Scmtarut Drwaa GWa bdCCCSla u. iodooesi111 Su,ar CouK:l Sec...-... n•~ 
2. 0RpUllt1Dca PcnaduMac 1e. Miair.ry of~ 

NC* ; Mola"°" de111:aad ic 1 ~l - 1992 ballled o>c iastalicd ~t)- c>! 
alcollol and MSG £.dona 
9> Supplied by sui•=- bc:ories ia Jn·• OA: Gluum:ate Acid 
-) Tlac n::lt c.>f molaSRS S\.'l'i'iy i.s c::ic;x>rted 

9. CAME BAGASSE 

In line with the increasing amount of sugarcane milled 

from year to year, bagasse production as sugar factory waste 

product is also increasing. Generally, cane bagasse is used 

for boiler fuel as an energy resource in sugar factory. 

By the increasing efficiency of factory in fuel consu-

ming and the application of economical energy equipment as 

well as the smooth milling operation, so that in 1980s, many 

sugar factories had plenty enough excess bagasse. 

Since 1978, some sugar factories, especially in East 

Java have been in coope~ation with 'Pabrik Kertas Leces' i.e 

Leces pape~ factory that processed sugar factory excess 

ba9asse into paper under a fixed ~g~eement. Recently, 

however, not the whole excess ba9assc coul~ be used !or 
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paper, so that there were excess bagasse in some sugar fac-

tories i.e. unsolved problem and precisely as a waste that 

needed cost to handle. Only some suqar factories in Central 

Java are able to use excess bagasse for the media of mush-

roo, and Gunung Madu sugar factory sells excess bagasse to 

other company in order to be processed into furfural .. 

Actually, efficiency level of- the use of calory/fuel 

could still be enhanced by the use of steam from 0.6 kg/kg 

cane to 0.5-0.55 kg/kg cane or there is a 10 percer.t safing 

energy of the existing bagasse or about 0.99 million tonnes 

bagasse per year (sugarcane production in Indonesia is about 

33 million tonnes per year with the bagasse content is 11\0re 

than 30 pe~cent}. The excess bagasse will be able to be 

used for electricity that could be sold through cooperation 

•ith PLN. The e:,cess ba9asse could also be processed into 

particle board that could be used as furniture equipment as 

well as partition of a bulding. The both products are still 

in pre study car~ied out by sugar companies in Indonesia 

with USAID's aid and by the sugar companies itselves. 

Sugarcane production and the amount of excess bagasse 

in milling year 1991 and 1992 appeared in attachment 3 and 

9.1. Bagasse 

9.1.1. Pulp and Paper 

In first semester, 1992, the export realization o! pulp 

and paper recorded as 321,181 tonnes valued USS 184.6 

million. From wr1ch, pulp export recorded as 50,569 ~onne~ 

valued US S 24.0 million. Wile paper expor~ consis~lnq of 

I • 



writinq paper. newsprint, industrial paper, and tissue paper 

are alllOWlted to 270,612 tonnes valued US $ 160.6 million. 

Export of wr~ting paper amounted to 118,779 tonnes wit 

its value of US S 90.0 million, to destination eoun!~ies in

cuding Thailand, Bangladesh, Mauritius. Guinea, Hon9kon9, 

North Korea, Taiwan, PNG, Singapore, Malaysia, Srilanca, 

Iran, Saudi Arabia, UEA, Oman, Bahrein, Nikaragua, Austra

lia, Fiji, England, France, Sweden, Canada, ln~ia, Germany, 

Pakistan, New Zealand, Vietnam, USA and Yaman. 

Export of newsprint amounted to 10,489 tonnes valued US 

$ 4.4 million, to destination countries are Singapore, 

Korea, Malaysia, Vietnem and Sri!angca. The industrial 

paper amounted to 137,773 tonnes valued USS 62.2 million is 

exported to Malaysia, Singapore, Taiwan, Australia, 

Hon9k~n9, Thailand, Srilanca, Saudi Arabia, UEA, Canada, 

India, England, Bangladesh, RRC, Pakistan, Japan and seve

ral other countries. While export of tissue paper r~achin9 

3,571 tonnes valued US $ 4.1 million to Singapore, New 

Zealand, Malaysia, Australia, Iran, Russia and Taiwan. 

Indonesia is now capable to produce and export machine

ries for paper factory. The Paper factory machineries made 

in Indonesia have applied sophisticated technology and could 

produce paper without carbon. 

Company that produced paper factory machineries located 

in Central Java. Nowadays, the company has had an order to 

erect paper factory in Malaysia covering the works beginning 

from designing, engineering,factory equi~rnent manufacturing, 

machineries installation up to production processing trial. 

16 
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9.1.Z. Furfural. 

Furfural (a kind of chemical solvent) factory is no~ 

under construction, firstly in indonesia. Factory with 

investment valued Rp 50 billion is planned to produce 10,000 

tonnes furfural, 5,500 tonnes fur!uril alcohol, 3,000 tonnes 

tetra hydo furfuril alcohol, 1,000 tonnes acetic acid and 

500 toillles formic acid per year. Ralf of the production to 

be exported to Japan and turope, while the rest is fo~ 

domestic marketing to fulfill the domestic need. 

Raw materials used are cane bagasse and corn stem. The 

raw materials will be supplied by one of companies that 

managing sugarcane plantation and suqar factory. 

Furfural industry has many chances to develop because 

of domestic demand is high enouqh, besides not to be listed 

in 'Daftar Negatif Investasi' i.e. investment ne9etive list. 

Up to now, the Indonesia's furfural need is supplied by 

Muangthai and RRC: 

9.1.3. Composting 

Indonesian Sugar Research Institute, Pasuruan is able 

to produce microorganism& starter for composting, and to 

design aerotiller which is drived 

transportion and distribution of 

by tractor, and system of 

compost. Raw materials of 

compost are a mixture of bagasse, filter mud and boiler ash. 

Estimate of p~oduction cost is around Rp. 50/kg or 0,25 US$. 

17 



9.1.4. Efforts Made 

Efforts to er.hance the efficiency of the use of calory/ 

fuel are among others : the use of efficient equipment such 

as steam turbine machineries, evaporator with quintiple 

effect system, or sixtiple effect, much bleeding of evapora

tor, continuous clarifier of either single tray or multi

trays, medium pressure boiler, etc. In house keeping is 

also enhaned in order to the smoothness of processing and 

milling could be more improved so that the use of steam/ 

calo1y could be more controlled. Fo~ small capacity sugar 

factories or the factories with capacity of less than 2,000 

TCD are necessary considered to be amalgamated, so that its 

efficiency will be improved. 

Measure to improve hur.:an resource that handling the su

gar factory is more important, however, so that the concern 

and responsibility to conserve energy could be continuously 

done. 

9.1.5. Constraints to be faced 

Constraints faced in processing development of bagasse 

into electricity, particle board, and furfural are among 

others investment cost and human resource investment. To 

process bagasse into furfural, the liquid waste treatment is 

necessary to be considered, so that environmental factor 

could be well controlled/maintained. 

18 
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10. SUGGESTION 

• 
Efforts in developing import substitution commodity 

such as acetic acid, acetone, buthanol, ethyl acetate etc. 

are necessary to be continuously pushed by all sides so that 

the efforts could be realized. Molasses processing to 

improve its quality is seriously needed by the molasses 

processing factories to enhance its efficiencies as well as 

to reduce its liquid wastes especially molasses from sugar 

factories in the eastern part of East Java. 

Efforts to develop the use of cane bagasse i~to elec

tricity are necessary to be continuously encouraged to sup

port the electricity supply in Indonesia. Processing of 

bagasse into furfural should be provided with liquid waste 

treatment in order to be able to carry out the envoronmental 

oriented development. 

Yogyakarta. ~ay 1994 
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Figure 3.: By-Product of the cane sugar industry 
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