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Ir.dustrial Engineer 

'!own wastes are High vr<lue resources 

On request as a basic for further discussicns, we ha.-e in the 

following listed the expected main cor.tent o: t!1e town wastes and 

indicated some of its possible specifiel usEu• 

A condition frcm the city ccuncil must it te th~t tte 5elected 

system is hygienic, economic, and leave~ ti.c towu relative:y clean. 

As of to-day, these conditions are not well :ullfil:ed. 

To ena.ble rat~cr:~l and econocical use, it : -o r.r ,-"~~sary £.lso to 

embark on rational systems for ccllectici. <-"·' , ::-.:; ~es.s;.q:;. 

~e system of having pickers to search aro~~~ in peoples earba[e 

bins for certain commodities, is certair.ly :;c~'.Er ra:ior.al !101.\ 

economic. 

Whether the collection is done by the city council or thro~gh rrivatc 

acti'Vi ties does not appear very esse~cial a;; : o:-,;_; as t.te town is 

kept clean. when embarkin~ on private arran~effients t~~evcr, thi~ can 

not alva;rs be the case as lent; as the c.J.:.lc~· ticn cc.sts mor:ey. 

'!be indication6 in the following shows t:::::·- ~:(;:.:.. inci;.;.Gtric.l ac:ivitie& 

are possible, and considering the todays jnvolvement of pecple, 

directly and indirectly, for certair.. the :::.·~:ior:.ical prospects appear 

positive. 

To be able to collect the 11"1ajor part of v:1L;.'-.~ out of tl:c b:i•t~:>,t;c, is 

it necesEary to do a selective disposal o: ti~e wastes fro:: t;,c cide 

of the consumer. ~e will indicate the following distribution of 

waste disposal to be done: 

1. Wastes suitable to be used as pi[ feed to be disposed in 

separate buckets. Once per day ti1e buckets will bt placed 

under a lid on road - side for ccc~ent collection ly the 

pir, feed collector. ( He may rec(; rd ~:,.: \-ici;)·. t 2:..: Lc::ds 

for a licited ~onthly pay for the collected feed ) 
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2. Possible cattle feed will be put in a plastic bag, placed 

next tc the pig feed and collected b~· the sQme ma!'.l, pi.;t in

to a separate compart~ent of his cart. 

;. Dry wastes will be placed in a separat£ dust bin for -eekly 

or 2 - veekly collection. The dry ~astc tin will only 

contain i.tems that can be reused ir. 0r.e -.:ay on ar~other, 

including all paper, metal, car.s, plastic, textile peaces, 

rubber, glass, wood. etc. ( :r'or these ft'astes rnay be provided 

a compulsory bin, possi 1ly f:-ee 0: ::L<'-Cz:e, but no -payr:l<?n t 

for the waste~ ~ill apfly ). 

4. The further wastes may be coD.tint:eC. d:.sr:osed as to day, or 

a better system can be imple~entc:. ~t :~e ncarty collection 

central these wastes can rou.:;hl.:i· Lt (; :..·; _ ::ei into 2.,., c~tegorie.:; 

wastes fer fuel briquetting ar.ci ;:as:c:: :_,r dw::-.?ing/cc::posting. 

5. Wastes from industry, hotels and ether :ar;er instituticns 

to be separated accordint; to ir.tii -.,,-~ j ;..al o..r!'ar.c;err.c.. :s. 

At the collection central for dry waste, t"e ~&&ces will be &urted 

and treated a,; specified below, and proball~ .. :::.:.:t practically, t::e 

semi processing and baling will be complet~u ~e~c. 

The fuel briquetting may possioly be lee:, ted el:-'ewhere, w!.ere the 

raw materials being separated, from the r,~;2.j :.:.:: :·_::: -_:-. .:::::- ,.astes. 

~here vill be an incentive for the p~i:lic t0 do :::orrect sortir...g, 

since partly payment and partly free o: ch&rce col~ection will ocur. 

Additionally may it be possible to forbid '!L.it:'e:·ate wrong sorti1>g. 

To further boost constructive :.<se of el;pcci<..l.l: i~du3trial weote.'5, 

may it he possible to establish a wa.6tc-exci:<;nge central having the 

aim of finding users for existing !':aa:;;tes and wastes for req1 ired 

raw materials etc. 

Since this only pretends to be a discussi~~ paper, no investigation 

of existing prices, demands, availabilities, c~ systems have been 

done. This can be done in a feasibility stud! ~o be made, by us 

or by others. 
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Before anybody doing any further constructive wcrl-:., we will 

recommend that a sh .. dy of the existing .si tt:::.tion will oe ior.a, 

specifying the systems in use and the related costi~J ana also 

specifying the distribution on the content of the individual 

wastes. 

A high extent of picking sundry comwodi~ies fro~ t~e waste bins 

by private co].lectors exist. It is 1..here:ore i:-.;.ortan t t!:at these 

activities are included in the study to Eet ~ cor~e~t picture. 

In the principle we can indicate the fo:lcwi~~ rossijle dispcssitio~s 

for wastes in the future, subject to a feasibility study sho~inz 

sufficient ratior.al and economy for t:--.e diL2re::t c;;::.::odi ties: 

Paper a=d cartons ~~-~~e~ 

The follovins uses can be indicated: 

Sel~cted cartons, magazines and newpa~er tc be scrted, ~iled and 

sold for use in its exis+:ini fo(r. for ~-.3;;;:"" i:. :.:-~ .;-;;.::-_ar ~poses 

Sorting of pa~er in :lifferent grades S'.li :a'::~<:.> ro1"' pul,..i'.1.[.'.: for pro

duction of new paper and card-board o:- i:..: :·u .. ::::--.1: ::3.:ies. io be 

sold ~o paper ~ills. 

- Lower gr~les to be ~sed fc~ th~ man~f~~t~;~~~ o! cor~ugatei asphalt 

impregnate roofing sheets after rulpi~:. 

Unsuitable qualities to be fine shred He _i o,:;.::;. soL] as a packagint; 

material or for animal bedding etc. 

- Briequetting of fuel from subquality paper~ 

Iron and steel wastes. 

The following uses can he indicated: 

Co,st iron ~crap to be sorted out, chopped into pieces suitable 

for remelting, and sold in bulk to iron foundries 
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Steel ecrap of suitable sizes and shapes to be sorted, straightened 

and cleaned for sale in existing ~m for sund.:-:,· manufacturing 

purposes. 

Steel scrap of sufficient sise to be heated and rolled into 

suitable s:nall profiles or s!!!all sheets in a. sm::ill rerolling "'.Jill 

instal.led for the purpose 

Light bulky and unsuitable stetl scrap anci chips :rom rrocessing 

cachines ( swarf ) to be baled in heavy balir.c Fres6 for sale 

in bales to steel works for remelting, :;:ossibly after cutting in 

a shear, ( includicg abandoned car bodies ) 

- Otter steel scrap, possibly after cuttins, to be sold to steel 

wor~.;s for remel ti:-tg. 

Tin cans and tinplated scr~; 

Materials and cans that can be used in its exis:inL 1t7~m t~ be 

sorted out and sold separately for the manuf<Jct .. ::-in~ of products 

as kerosene lamps, funnels, kitchen ware, sr..al:'.. caskets etc. 

Larger cane to be s:plit, material planed .::i.n:.i solci in bundles fo.:-

manufacturing p~rposes 

Further materials to be washed and shre:'.dc::i .:.:.; to rcquirer:ient 

and delivered in bulk to a detinninr, ~lar.t 'b:i be established. 

The detinning plant will use a alcaJ int: electrolytic .f'rocess for 

separating and remelting of the tin. ~enaicinG steel scrap will be 

baled and sold to ::;teel works for t"emc~ tin:; whiie the hic;h value 

tin ingots will be sold separately. 

Other metal• 

~ These will be sorted as to its kind and sold in bulk. Scrap from 

wire, thi~ pJate, sw~rf aad other less consistent goods may require 

baling or remelting into ingots before sales. Electrical wire will 

to be stripped clean or burnt out before co~pactinc. 
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Film wastes and film de7elopment liquid 

Photograpnic film contains silver. The silver will d~ring the 

proceesing to 80 % be washed into the develop~ent liquid. 

Being able to coll'lct new spoilt film, old developed film and used 

l.quid, is it a relatively simple and inex~e~sive rrocess to extract 

metallic silver from these wastes. 

The wastes are readily available at hospitals anj doctors ( X - ray), 

film processing laboratories, newspapers, and others. 

Plastics 

- Only termoplastics can be used. These must first be sorted into 

different materials and colours, washed if ne:essary, and there

after granulated in a simple knife mill. Cr..ll!i'oinf can be done 

through hE·ating of the granulate to make it shrinl< together and 

decrease in volume. The best product ar.d price will however be 

obtained through pelletizing, then also obtaing security against 

the presence of foreign paricles in the product. 

Residues of unidentified termoplastics caz: ~e reconditioned in 

common, obtaing a low price product ~til: of so~e value. 

FoaJD plastics require melting and repclletizir.~ to be used again 

as normal plastics, or they can be granulated an~ remoulded as 

foam plastics. 

'l'extile wnstes 

- Textile and garment vastes are of high v~l~e for different 

purpo~es as for manufacturin~ of shoddy, bla~et ~eft yarn, high 

grade papers, etc. Also unprocessed the wastes can be u&ed for 

making wiping cloth, for weaving of rugs, for dusters and cleaning 

cloth, for manufacturing of dolls and other small products, etc. 
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Rags can either be sold in its existing for~ after ~ortir.g as 

to material and colour, washine if nec~ssary, or a pulling machine 

can be i&talled. enabling the saleG of shoddy rr.aterial for respinning 

and for wadding for upholstry. 

Lov qualitJ fibre which may be 4ifficalt to sell can be a useful 

blend. in the manufacti.:.re of a.sphal t imrr·ecnRte:i 1·oofing sheets 

based on paper wastes 

Low quality rags can also be used for tae manufacture of a~tivated 

carbon, a process which is fiimpler than fro~ ~o~onu: shells. 

Rubber. 

Rubber is vulcanized with sulphur and car. not :'eadily be remc .... lded. 

Therefore there in +he principle exist _,,, Wic-.JG (::~ reuse o!" the mair. 

so~rce; tyres and tubes from vehicles: 

a) By using the vulcanized ru~ber as it is through cuttinr, 

and reshaping of existing pieces. ltiG include f irat of all 

tr.e manufacture of elactic, textile reinforced rubber wetting 

strips for bed bottoms and other ~~h~~stry work. Workins 

shoes of rural type fenders, hin~cs, ~:exible coupling pads, 

etc. 

The tyre converting industry ca:-, le · :..:~ "1nded anci old tJres 

can be sold at a market price. 

b) Through grinding the rubber it: tc c r-..;.c.:: 1.;i th particle size 

under 0,8 f&&ll1. The crumb vill be ~sed for inrnixing with new 

rubber in moulding of new product= ~~~~~ it will act more 

or leas like a filler. Crumb ca~ ~~ ~ixed in, dependant oc 

con•itions, with up to 80 % of th~ tctal weight. 

Products where ~rumb can be uccci incl~de; 

- shoe soles and heels, solid wheels for trolleys etc., 

motor calf' fenders and shock ab&orbcrs, moulded rubber mats, 
l 

car battery cases, hoses, pac1n~s, etc. 

For such purposes the ready to use crumb could be made available 

directly from the waste collectic.;n central. 
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c) Through devulcanizia.g of the rubber to en<.:.~le its reuse 

like new unvulcanized rubber. This is a higher in¥estment 

p::.·oject which may becom'; viable in a oi t ldrger scale. 

The devulcanizing takes i::lace in a special extruder where 

rubber crumb is vorked with desulphu:::-:.::in;; oils s.t 20C 
0
c 

for 5 min. A plant with a caracity c: i:?.g. 2GCJ t p.a. n:ay 

become a viable proposition in Jakarta. 

Glass. 

Glas:;; wastes may be rar..;ed for the followi::-.c., us-:.-,:: 

- Reuse cf bottles, jars and glasses, mainly for tl e::.r original 

purpose. This will in ge:rierai required sale. s ca;:~: tc t!ie oririr.al 

aser, i.e. packers of juices, Jams, pastt::s, r.:e: __ z.iner;, ~tc. 

It generally does not pay for these u.;:;er.;: to •,;.;,sZ-: the utenc::.ls 

mainly because of the limited 1uarantities. :'r.ercfcre the 

collection central must do complete sortinc, w~s~in~, inspection 

and sterilisation of the products, befc..re re~;,_,.:..e • 

..... - The coverting of wastes as e.g. bottles thro~:-~ cutting, meltre-
" -

forming and grinding into other products aE ~~Ls, funnels, jars, 

etc. ( Thia market may be fairly liffiitetl ). 

Sale of cullet& for remelting, mixir:_: -.,it~ ·;::..r ~:.n :.12teriols :..n 

the production of sundry new glass rrod~cts. 

Crushing and sifting to glass sand or powci er. -=·:-iis is first of 

all used in the manufacture of sana-papcr ;-,:c•J :-.J.tches where it 

fetches good prices. 

It can also be used in larger quantities, fetc::ine lower prices 

for mixing with ClaJ" in the production of building bricks. As 

much as 70 % may be used. The glass car.tent give the brick a 

more water repellant surface and reduces tiie he2t requiremer.ts of 

the burning kiln. 
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Other Mineralic wastes. 

Thr::se will mainl; ocur in the industry and ir:clude uzect :f\1rr1&.c e 

linings, slags from furnaces and other ~rocesGes, sa~d fil~er 

fillings, bricks and plaster from torr: dow1:. u:.lildincs, ashes, 

chemical wastes ~rom indurtry, etc. 

Uses may dependant on the ~.ype in addition to coci:act fillines, 

include the use as concrete aggregate, railway ballast, road 

tarmacking stone, sewage filters, light ae;c,repz tf' :or tl.;;ct..:.s. 

:J -::""ins, brick maki~g, soil conditioning etc. Cne:-:iical ~":..ctes in 

one industry may also f•im a possible inrt:.t :·or .J.r.0tner industry. 

Used IAfbrication Oils 

In general all used lubrication oils from er•t:i:les ar.ci industrial 

machinery should be regenerated fo!' l'.lbric~ticr. purposeF>. 

- When this is not practicable,e.g. for trnr.3ro~t cost ~eascns, 

when quantities are not sufficient for a refinin~ enterprise, 

other possibilities exist. 

Theme include the use in wood preserv~ti~c~ 

for boilers, dryers, kilns, or othc~<-. 

Wood waste§ wood chip~ a~i ctner corns~stibles 

- A range of combustibles can be extract€:~ from the wastf s. 

wood prieces and simil._r may be used cii rec tly a5 fuel, someti!!'.es 

after required chopping and drying. 

Wood chip&; and saw dust can be regularly us£:d as fuel in the 

industry for boilers, dryers, brick works, and sundry kilns. 

Soo~times the burners must be specially adapted to the t1P• of 

fuel but not always. Saw dust for instance is a v~ry useful fuel 

used in its precent state in overhead sprincle burners in clay 

works. 
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This is a f~ better usage than coverting into carbon 

briquettes and heLce loosing the major part of the calorific 

value while at the saite time the i11ci<.<stry var'::es enormous 

amounts on fuel oil. 

Other combustibles will normally form a reasonable part cf the 

~est bulky mass of wastes. ~he combu~tible ?art of the ~a5G can 

roughly be aorted out with a dung fork. This mass require sun 

drying in a big open yard, whereafter it r·ro":Jably with good 

results may be briquetted. Such fuel briqu:::: te::; -:_::.J· be i.;.seci a.s 

they are or one may acaeive good re:::;ul ts tf:::"o:;c;::-: carl:onizir.g. 

Food i~astes. 

Wastes of food from holels, institutic·ns <.:.: :_, ... _'O'.:; r.:ay be used. 

directly for the rearing of pigs. The ~o;:.d::..~i-·.~ i-:; that the food 

wastes are C::aily collected in serarate ·:, .. :; :::: o: .. A tr.<:'.: t!--.c wa.s"Ce 

disposers have been oriented about what i;_; -:cceptable fe~d. 

Left over, not extensively contaminated :oc:i, pec:ls and we.ste:s art 

acceptable. The feed must te be;iled '.:it.:: ~~-c. :v i:: tLe pi!_;s. 

Grass, lef.Ve.;;, vegetable ;>a::,:e:, etc. 

- ~ost of these can beneficially be u:iJ.iz· C.: • '" ~ ec~ ~·or cowa, 

sheep oi1 goats in its exii:;ting frec;t :ro~, ;c;,::.c·r than mixe:i 

with other wastes, but must be le.it ir. :;c:a:·~.:c oacs ::J be 

collected when ocuring, togethe-r wi b. :.:r.r ; ir; feed. 1'ven if 

sometimes containine unde£drable crc:ps, ·...-:1c~ .~(:;-·1'.:u fresli o.r.tl 

whole to the ca,tlc, they will ther. .sche:.: Lr. -.-...le to make sor.ie 

distinctions. A screening for protection ~gainst Wire pieces 

and ~ther sharp har~ful content is re1ui~cd. 

Incombustible bulk wa~tes. 

\X. 
General wastes rich in carbon and with li::-:i ted 1 qu:i.nti ties :nay in 

general be found useful for briquette ~anufacture a~ mentioned 

above. 
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Wastes rich in Nitrogene and vith higher water content are better 

sui tad as e;oil builders. Hence when other co::-.;;: c .en ts arc tal-~en 

out of the wastes as specified above, the re3iiue is wha: in r,eneral 

is fit for building of future high quality soil. 

T~at can take place in a com~osting sche~e or a co~posting plant. 

Norr.ially however, 'l.Il expensive com::_:osting .?lant or pro-;ess is not 

requi~ed, rather leaving the wastes in a com~cr. filling wherefro~ 

it after months or rather a few yea~s ca~ ~c extracted as scil as 

to requirement. 

Human and animal excreta 

Hui:an ana aniMaJ excreta should ideall:· ·~ e ~· . ..:-2~· :or biocas 

rnanufa::ture. That can take place on ho:-:<: :;_,"-.-~.:.. ·Jr in c. lar[e::-
1.:'i plant run by the commi ty in one way or t::c ot:.er. J.'he r::aterial 

" may than contain a certain amount of w:.:te:, o·...;. t prefera."ol:: onl~· 

limited contents of soap and urine. It r:::..~' b~ ;-::s::>i::)le to fir.d a 

system leading the excreta to a simpl€ ~ioca~ ciises~er having an 

outl~t leading to the common septic tan~. 

The pumping out slurry !'rom the septic :a:-:::;; ::-.C:i.;· not be found 

useful for feeding of tiogas digestors. :res~:; u3ej it is not 

either recommended to use directly as ::iCJ.:-.·~r-: ,::,:: ·-:rope fer animals 

or humans. Under no sicumstances can it be <..:.ll·::;:ed dumped in-to 

the sea ~r into rivers. The best solutio:: iG it probably to d1~p 

it on the compost filling as indicated aoove, where it will speed 

up the compos\tion process and improve tj~ v~lue of the coopost. 

Jak~rta, 17th February 1983. 

\ . " / ' ... ,,. , 

Bjorn ~id::;vig, 

Industrial .ingineer - Uii!DO. 



~ranslation: ~~din~rtu 

Ho. 8J-S5/V - 10. 

Inductrial ~ngincer 

( Origi:ial Title: Town waste are: ~i.~h val!...e :L._:_..1~·.::es ). 

---..-~----..-~~--------------------------------------------------------

At.a.s percir.taan ~ntuk dijad.ikar. ;;;,:::' : .. :.~ 

..:uatu ~cr.syar~tan :'<.;.rl!_ ci tci·, t ~~a:-: c,lc '. 

bah1.:a oi£;tem ~·a':r;. dipilih it... , e;iu'.;i 

d3~ ~cca· ~ r~l~~if tetap menjG ~ ~o~: 

penu:li cion;::an oc:.;cc; L:;.nya. 

sua•.u :1al yanr.; .erlu untu:t :nc ·:la:l ::J.e!_ :. 

raoi<.rnal unt:i.k ,.ent,;L~ . .:_)ulan dari prosei:;:; .. 

.. ' 
u. 

saja tidak rasio1.al dan eltor:o ii.:;. 

Apai-cah pen~umpulan i tu akan uiln 1.:,.;.n' 

pihak 8"ia£ta tida..-t a~a~1 ;:.eu;;aui.(nu 1..r 

me:ijadi bcrsih. JiO<a l!le"lyar.,_kut 1,e1' 

hal seperti itu tidak selai.ar.yn tcrc.:. ai 

~emerlukan binJa tertenta. 

Petunjuk-petunj~< beri .ut irii. :.er.:t-cr.:..!.. 

akti vi ta& eel'li-industrial :i b di~u;, ,; . :1 

san t ini tel ah mel ibatttan oran~-ornr., · -

itu c~up poaitif. 

untu.K rnernungkin.<.a:i men;:u'.:lpulkar: nllui- __ ... 

zecara selc~tif uleh pihak konm . .;•:1cn. 

. , 

.t~ c:r .. "Jt. !";., _ c. .. , .._:. _ _,. __ .._,, 

: i : ... ·: . .: :.-

- '-'I : . a~~ .-. · . c r -1 ~· • a: 

.( '· 

' .. _ .. "" 
-~- '· -· i ..... ' 

·- I,.:.. :~ro.LJ . .i. :..... ~-

\ .. :~c iJ .... t 

~ ·,r J:1ri tu~.~~;:.tkan 

err.bua; . ._,an lir;oar. 



lam llltaJl .. nuajukkan cara ;yang dilakukan unt\lk ••a.distribuaiku 

Uabah aebagai beri~ut inil 

1. lai11bab 7ag d.Qat &ipergunakau utuk aakanao tenaak Dal»i JaDg 

clituang 4alaa ::totak-kotak teraend.iri. Setiap hari kotak-kotak 

dengaD b•rtutup diletakltan di tepi jal~ cl.a iai111• ~an 41• 

~ungut oleh pengucpul ~akanan babi. ( Dia dapat cendaaa~kan 

upah yang akan cliterimaD.)'a berdaaarkan beberapa j-1M tterat 

7ang telah dikumpul.kannya uutuk aetiap bul.ann1a ). 

2. Yan~ dapat dijadikan s~bagai ma~anan ternak di12asuAtkan dalac 

kanton~ p!astik, den diletak~an di sawping aakanan babi, dan 

dipuni!ut oleh oranr: yanc -., ;rant; lalu <liletak;:an dalam 

baJian tersendiri di cerobaknya. 

3. Sa:~ra'.1-t;aci~ah kcrio..~ d il et~;~an dalam ...;.c ~:-.k sa:J11r;.~: ter.:;;.: J.diri 

unt;.i:; dipur:c·ut secinjj! ·u sekali atau 2 r::int;;~~ st:~:al::... i.vtak 

881Dpah kerinG ini hendaltlaJa hara7a ~iisi oleh bahan-bahan ter

tentu 1ans kirauya masih mungkin iiperganakan lagi, termasu.k 

semua kertas9 logam, kaleng 1 p].astik 1 bacian tekstil, karet, 

gel.as, kayu ci&n laiu•lai11 .• (£intuk li•Dah ini hendaknya di

sediakan kotak 1ang diwajibkan penyediaannya, aun;;kin eecara 

bebas d.ari pemba;raran, tetapi unt~ Si.Jlpab itu soodiri tiduk 

akan dib&1ar dal•• bentuk a~un). 

4. Sampatl-sampah aelebihn1a dapat di teruek.an pcn;;umpuJ.annya e.,~,e r ti 

apa 1ang telah clijal.._ -pai ••ku&ri6t atau auny.Jtin clapat 

aifikirkan auatu •ara 1ang le~ih baik. Pcda pueat•p118at 

pengtl8p111an eaapab 7ang terdekat li•beh ini 4apat 4ipiaahkan 

4al• 2 kategori 1 yaitu 11ntuk p•briket&ll .thir dan li•bah untuk 

4iubah Jadi kOllpO• ata11 bu.ngn. 

'• Lilllaah 4ari 1nduatri1 hotel du gMUDC 1&111.nya 7aag •1flM.hku 

Pft&dbil~a aea11nt peagaturaa Meara iDtiYl4l'Ml • 

.Pacla p11Nt pengwn.;"ulan limuab yang .i;eriag, Mita liabah ter .. but akaa 

dipilin dan digarap .. pGrti diuraikan beri~ut ia.i, dan muneJtia J&DC 

paling praktis adalah bilamana proaea pe-patan dalam bal-bal claa 

...Uproae ... g telab ~· dilakukan di ainie 
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hlak•MM ..aut• wt.ket babaa -..ar dapat aaja •ilakaku ti t.pat 

tert•t• lalaD1'ae 41 -. 'be.h&D-bahu bak~ aema•g awlab •ipi•uku 

fal'i 'bah-bahall li•ba ld.u1a. lebai1tn.1a lid.a natu perangan' ut1* 

..- 1111tuk melakukan peuyaringan 18118 benar d• Daik, ltarea.a akail ter

jadi cara pHkfaraD yaug cliltayar utuk aebahagiaa clan ee'bagio lagi 

tidak 4iberikan peabll;faran. 

iebagai t&11~an bila dimuugkinkan hendskn1a juga dilarang dilakukaml1a 

cara penyaringa~ yang k•liru. 

Untu~ lebih memberikan rangsangan terhadap pengguuaan konstruktif ter

utama terhadap limbah iudu.atri, bila dim~ngkiu.itan hendaknya •endirikan 

auatu puaat penukaran li•b-.h induatri, yang clapat •enemakan peaakai• 

p•akai dari li•bah 7ant; ada clan liabah yang dapat diolah jad1 bahan 

b&ku lat;i den lain-laiu. 

Aarena karan~an in~ hanya dimaksud~an eebagai ~arya unt~ di&kuai, aaja, 

aaka tidak dilakukan •uatu penelitian tentanL harga 1aob ada, perainta

annya, teraedian.ya, atau eiste1&-eiate• yang telah dikerjakan. Hal ini 

dapat dilakukan oalam suat~ etudi ~el~altan y~ng dikerjakan oleh orang 

lain atau kita seuiri. 

aebelua .. aeoraac itu melakukan kerja konstruktif lebih laajut, kami 

menganjurkan agar dicd.atan •uatu stlMl.i tentang ait~aai 1a~ acla1 dengan 

aeaperinci.ltau siatn 7ane; clipakai, do biaya yang diperlukall dan juga 

aeeperincikan aengenai distribusi dari i~i dari limba.h-lillbah yang 9er-

8allgitutu. 

hapai kin! telah acla para pengWlpul IPIUta 7ang mengW11pulkaa pelbagai 

kollOditi 4a.ri kotak-kotak 11.llbah. 1-rna ita ter ... tl*11 pe11tlug Mlawa

~· aktiri tu 1ni Us '5 *"• Ml9 atlllti •twk ••IMlapatba 1an>araa 
7UI Hl>enar'R7•• o.:'.aa priuipJlla, kita dai;.at menuaJukkan k.•llllgkia.aa .i....., Mrikut iui •tuk liabab di aw •Jldatang, 1aac tit•"'*° 
Ml• at\Mli kelqakaa 1a11g .... ~ k•.._. 1aac ruinm 1 '

ekoaoaia antuk aengerjakall ,.1~ kcleo4iti1 

l4•b!h kertas dJ! ksrton. 

Di bawah ini diberikan peugguna.a-p•ac...-anDJ• ••bagai beritat iai1 

- I.Arton 7ang terpilU9'an, ••J&lu d.an aurat k.abar )'&Ilg dipiaahkaa, 4l 

tupu d.an clijual utU. diguaak•• clalaa wntuk aalia1a •an antuk k .. 

,.rluan lainn1•• 



- Peuyorteran kertas dalalil pelll.::.; e.i kuali tas ::anc dapat .::._.,.;:r::. unakan 

sebar;ai banan JUlp untuk mempr0duksikan kertaa barn dan knrton 

dengan pelbagai kualitaa, yn~c d~pat dijual ~epada paberi£ Acrtac. 

- Kualitae yang lebih rendah ya!'l[ dapat dipakai untuk ;..1e~buat lembaran

lembaran bergeloobanr; atap aspal yau. diiir.;ir•gn.asi.k.nn setel::i.~1 dibu.at 

oelalui cara pcmbuatar. pulp. 

Ku&lita£ yan~ tids.k cucok untuk dihs.nc ;,:rj._an uecara halu& dar. cii uai. 

seba:ai bahan ";c~~,:epakan atsu ur.;t~:~ lantai ruan..:;nn unta?. ternak ;..:.u.u 

lai !l-1 G.in. 

kus.li ':as. 

3erik..; t :'... ·- . ~ 
. -- ... ,,.. . 

v,. •• , d.1 ... ~I ..I.• 

Besi t c.r ··a:-•. d.ipilih dari ucsi tua, yanc di.potou~:-pot0:1 j.::i,lat:. 

ba.cian-b::.c ia: .. -:.ccil u.ntuk dapnt dilebur ke:r.bali, dai: da:fint dijual 

dalni: "b..ilk" k."?pada paberik peu0ocoran besi. 

- Baja bekas dari pelbagai ukura.n dan ber:tuk yar.:~ c.Jc:;k u<it.16. di

pilh, dih•r"'-skan de.n dibcrsihkan lar:;i untuk dijual lu~i dal~ 
bentuk aslinya kepade para pembaat pelb~ai uaran~; baj1h 

- Baja bckaa dalam juml.ah yang cukup bcsar untuk. di: a:Lnt.l:ar: dan :ii

giliag menjadi pro!il-profil yent kecil atau dalaro le~baran kecil 

dala.m paberik penggilingan baja ya3~ kecil yang telah didirikan 

untuk makeud tere~but. 

- .Saban-bah.an yanr.; ringan dan baja bekaa dan lempeugan yail;, cocok 

yang beraaal dari mesin-mesin peni.·erjaan logam (•evarf") yang ditef.an 

meajadi Oal-bal 1•&£ dapat dijual kepada paberik-pab~rik baja aatuk 

4ilebur knbali, ltuagk.in seAdah 4ipotoug oleh meain guntiug (teraaouk 

110bil-mobil yanc telah ditelantarkan). 

- &aja bekas lainnya, mungkin scsudah dipotonr;, untu~'- dijLlal ~epada 
paberik beja untuk peleb~ran kembali. 



3ahan baku cian kaleug yar.c naci~1 da:;.; : , 

dapat dipilih clan di~iual sec<.i.ra ters;;::·E 

laapu r4inyak tan.h, cororrl_';, G.lat dap•r, :.::~ : .. • . .:;; .u ~:;:! l ~>.i:1-l:-:in. 

1.aleng beear dapat dibclah laci, dapn: ~-:.;. :c:·~.,_, '13"- dijual 

d.a1£L'!l ikatan-ikatan unt:.fr' diuu:.: ~ ~e' 

Bahan-bahan eelebihnya yao::~ 
.. . . . . 

J.l,.; ...:.c J. G..2.1:': c. ·_ ·1 ·• ~-~: 

dan diserahi.<an dalam volt..·,, oc.:;,_;r :c_:~ ...:.:-

d[Lri ti:lah ya.n£,. akan a:.diri :·~ :. i'::c_ .::: J .. : .:. 

akan mengr~ir.~1-:.an prOGCG E:l()kt::-c..li t:_t: -.1.:c: ~ 

bal-bitl da:: dijt.'.al k.~~;::i,~a ,>a.".:.~:·i.: 

ingr;ot ti·.ah :f:j. ·· bera.i.1d L:._:-,· 

Lor.am lain.-.~: s.. 

llal-hal iui aka.'l dipilih ;;;cr::.:rat j<:"-~ .• 

bosar. Besi bek.aG da.:-i i';.a'.:at, pele.t -~ .. -pi. 

• 

. . . . 
~~"·.a.1 ~ .. _i 

ciipre- da.lat'.> 

yanc kurang konsioten cu:wl-:.ir ::ieurl:.l: · · , :··:'- '.".;:. dal'l:.: ;,;r.J.-bal 

atau dilebur tlan:.; eebeL•~ clijual 1:: :i.. · · L ~·.!.: a ;·"' .i.i.~erok 

b~reih-bersih dan dibakar sc.·.:e:l'..lY. __ i : '- • 

. 
Li•bah film ~an cz..:.r.: . .::...· ·:_o_c_e_ -----~· 

~~JCS (d~vclopar) 

·::; .-·;) _a:-.:_ ....>nlar.. 

Film fotografi aengand.ung perak. &el~-.~. 

ini akaa clicuci ae'banJak 80 .; ke dal:i:-.~ 

!il•• lita juga au4ah untuk :ner.~ur.ipul..~ , 

opna11en7a, film-!ila tua dan caira::i f.: r ... 

aerupakan cara proaes aederhana dac t: ..;.~·:-.". 

~· ke111tal1 ~ li•'b...,..limbah ini. 
Li•bah id •• teraedia c!i rumab-rw:;ah oa.: .· i. - . : doKur radiolog 

(ainar 1)
1 

labontoriu pNaesitq,; film, c.r _-.'. l~coar d.an lun-laia. 

Plaatik. 

• Han1alo~ termoplaatik yan~·. dapat dii1· :rd. • dc'Jih d.ahulu hal iui 

naru6 jipilih aenurut vo.rna d;;ri .. ::·..;.r::i ·. 



caci, da~ ses~1ah itu dib~at ja~i gran~la 

giling berpiaau yang s~derhana. Pembuat~~ 

dapat clilllkultan 11elalui peua.r1asun d:.ri (r!J. ___ ,la -~:-::;eb;.;.t a[s.r terjacii 

P••yusutan d~ri clan Tolumen7a akan me:1, ccil. Pr-::i l.k Ja:-: llar{ja ::a!lf 

terbaik akan. tercapai mel.alui eara ;>eleta.::i, , _ ,:_L~..;dian j-...~a rnen

jadi anan t~rhadap hadirnya hen;:' a•be:•--~a. s.::-.i :·_ _ ~: ; .'.'\'.. pr:· . ..:-~~ terse but. 

- Hesidu dari teraoplaatik yanr tid~~ dal->at di!:c--ial::.. la_ i ;:i._:pat saja 

diolah kembali seoara bers&;a-Ga::a, -i.;_:: t'~i: ;.:-::!":t::J.,;.:<L:ar. :pro;;-~ berc~lai 

pak:ii lagi sebc..:ai l)lastik ::a .. t :1-Jrr: • .:-l, <l ~ <; __ '...:.~ i tu C.a:; ax digrar:.ula::;i-

kan clan dicetak-ulan~: sebagai plast:i..:~ ~::.j.::.. 

Limbah tekstil dan pakaia::i jadi ;:;;e~: _Ju:

pelbagai kc;erlilaa scperti pe~bu3ta~

nelimut, k{;rta;.:; berkualitac ~in,:;i, -

iecara ta~pa pengolahan ke~bali, li~. 

pecbuatan Kain lap, penenunan · .... ~tuk kc: -

bersih deliu, peoabuatan boneka dan l:";. _ 

- ' l 

va•v ti:--,:-. i 1.ir:tuk '- .) ...__._ 

- - , - _,_ ter.-u.r:an 

.ai'.". pe.::bv.ar. ~ dan pem-

_;_:_ii~: .J&t u;_;u lain-lain. 

Potongan i.:ain ("gombal" bahasa Ja....:aj ~" -, _, :...:.. __ iL. ~ - .1.3•·: be: -::.,k aalinja 

aesudah dilakllkan peailihan wenur:.it \.a1 ~-·- (..;_;'._ .;1:ir.yn, jika 11~rlu di

caci lebih al~ atu ••ugadakan aeei: ... ~~L'lri~: .ii. se:·,_;,n.:,.".n gei:r.i.lnt;itin-

kan bahan-laabaa J0t911.gan vol itu diker,? .~n k - - 'i :L :.:er:-.ur;.r ir .... ;ann.:ra a • 

pintal keabali ataupu aemunr.kinkanr.ya _;~;t .: ;_,-._. __ itcr. bah.an _pent;isi 

jo&. ierat 'berkualitaa rendah yanc ::.;. . . :i:. .;:.t:.tk dijual depat 

diaanfaatkan bila dicaapur dengaL asp1l ... .i::;_, ._ ..i.:.ntar:. a tap berseloliibanc,; 

7og cli-Ma&\ clengu cluar UJRbah litortas :;,:;:~[.,_., -..;r;~at:.. aspal yang di

iaprep.uikaa. lain-kain gocoal marahau d::,rnt j~g• dipakai untuk aee

buat :.arbo1a utif, 1ang 11erui-a .. a-c auotl.4 ,.1 :.er:: ;a:·.f; ••~ll mudah di-

~anclin~an denr,an pe11baatan dengAn me:".\ai\.<i ~ ,, -~' __ t c r".purung k.elapa. 



- ? 

K a r :! t. 

hret i tu divulkanisasikar. ien(,an bel::r.::.~: u._ 

kembali aecara lancsun;;. K.arc::ia it~ ~.-:.:.::.-:; -.. :.:i. -< r:y"a a.:.a 3 ~.P_-a antuk 

••ngguuakan keabali terhadap sur:ber ut.;:;. __ -.a ·c ~ _ ~ -- : - ~; _;a'.1-tar do.la'~ C.an 

luar dari kend.araan: 

a) Den;;an cient:;r_:,"Unakan ~~:ct ~-a~:~- -- el.-•.. ~ _,,_ _

man.a :t.dan:;a mer.;.~ai r-e:-<:-tv:-,: :'.?.--. :i[...._ ~.: 

bcrben tuk selop/ G3.r,:- al, -~::. _,::: :l. 1 l -: _ ': 

bawah o,S mm. Butiran ini dipcrguilak:-n~ 

dengan ltaret yanc bar~ .,..~:~~: ._;icda~: 

fungsinya kurang lcbil'.1 ad;:.ia!1 GE;__ ;-,c:;;;_:_ 

Butiran ini dapat dicar:par(~'.l:~ .:c C.&L 

tertent:i, sPllpai $etauyak 20 

sol sepatu dan t~~it se;ata, ~ode 

dan lain-lain, spatoor .~cbil dai. __ ,,, -

yang dicetak, kot~ ald, sclar.f. 1 Ii·· . 

Uutuk kebutuhan-keb:iti&har. yar..c; ~;; .;,._ 

dapat disediakan lan~G1i:-1 dari p~.::,; ·: 

c) itel.alui cara devulkanii:;aGi .:.:ire:: it:. , . 

keabali eeperti karet yan~ uir-v-...1.:: -

merupakan proyek berinvostaai beaar y3r. 

7ang lebih beear. 

,-_ ... -. 

- _ 1.. 

!: ; :i.~ ~ si 

- . . 
... ~ ,! .Li:.. ;~.c. 

De-nlltaniaasi ini terjadi dalac: e.~st _ .rn di mana crumb 

rubber ini dikcrjaksn dcnl;an cinyak-ni - ;:": c_c-_:__:tl:::..o.ria.ani pacia 

200 °c selama 5 iacni t. .iuatu oabcr::i< ~L .. ,-apliloi tas miGalnya 

2000 ton ;er tahun riuu;-;kin dapnt la;-j:OV. , r:::·:':i 1i Jako.rta. 



Gel as. 

Liuah gelaa dapat digolongt<.an dalam peng::unaan sebagai berikutc 

Fenrguriun kembal.1 ••bagai bctol, bejana den gel.a.a, terutar.io untuk 

keperluan aeperti aebersula. Umumnyei hal ini me11erlultan P41njualan 

kembali kepada para pemakai eemula, yaitu pembuat jus (aelai), yam, 

bumbu pasta, oba~ dan lain-lain. 

Pada umumnya cleh para pemake.i in;. diraaakan t.idak inenguntuni,:~an 

bile. meroka llarus c:enc 1ci benda-be:!lO.a 1ni itarer.a juolah yatit_, s-::d.ild t. 

penc:.icia~mya, dan pcoerikaaan dnr: i;ennterilv'1 dari l:.<:.~anic-:.ar~cc,_ - t':.i., 

se1clw:: dilak;..iKan pen,j lalannya. 

fen:·J..l'Jaban dari limbah seperti l>otcl uclalui earn ·;:ont<. .. tc:,~aD, P·:?~-.

be:-it..i.Lan-ulant, mt;lalui pel~burar. ,_;:-,r, r.ien,::-•.::Vi 1r:s ·:cn,;arii pr..;iJ.;.~ 

lair. i.>eporti te!!lpnt mir.i.uo, c<;rong, Gt-}'les cia:i lai:-i-lain. (¥-osa1 c.. .. 

unt~ ir.i munt,;ldn sane.at terbatae). 

Penjualo.n dari peoahan-pecahan kaco untuk dileour ula:it;;, untu.~ di

campur dent:an bahan baku ban• dalain produkoi anelca :;;roduk .:.elaG Ja;., 

baru. 

Penghancuran dan penyarir.;_;an men.jadi bubuk atau pasir 1,ela!ie ti.ul 

ini perta!Aa-t&111a diCUllakan dalaa produksi kartas r~~pelas dan 

korek api dengan harga yar.e cukup baik. Hal ini jucu dapat di

pakai dalaa jualah yant; jauh lebih banyak, a.car lebih 11Urah untu,: 

dic..apur denGan tanah liat dalam memrr~duk•ikan bata bang~nan. 

iaspai eebanyak 70 ~ dapat digu~an untuk itu. l.andungall gelas 

ini dapat menyebabkan bata itu mempuayai sii~t yang menol9k air 

,.&a peraukaanya dan aeugurangi kobutuhan pemanaaan dari tuilgku 

pembuo.rarinya. 

!AJlblh ain•ra1 laian1a. 

Pada umumnya hal ini terjad1 pada o•k"or indu.3tri 4an tertnaa'Uk di

clalamn7a pelapis tun~ku, sisa kerai: dari tungku dan proses lainnye.1 

per..gisi aarircan paeir, bata daD pleatcran uari bancunan yang dirobohkan, 

abu, limbah kirniavi dari induatri ds.n lain-lain. 



Jenie-jenis ~ngb-unaannya terkecuali untuK pcr:0iaian ko:'.lpak, adalah 

teauuk penggunaan aebat:;ai agregat beton, bonc.i.:ll/balati :;;erkcrGta

apian, batu•bab pe!!.gaspalan jalnn, saringan snl-.iran 1.1u.anr;an, agregat 

ringaa utuk "1clk·blok, pnbuatan ubin, pe:nbua.t.<m bata, pelestarian 

tan.1l 4an la1...,.lai11e Lia~ kimia dari satu industri ciapat saja ber

a&D.t .. t untwk jeni• iaduatri yanc lain. 

Maek pelu.:naa bekas-:eakai. 

Psda \UIWIDJ& semua ai117ak peluma.s dari ;:.::si r.-:..::s::.L c~•~- :-.;ch>in ini:iustri 

llendakn.ya diola.h kembali untul: :c~erll:.::;.~1 .::,., ~. -· -• 

Bila hal ini titla.-~ ))raktis, : --~al1·. ~ lcnrct:~ '.Ji:;~ e: tra:.spor yang ting;_:i, 

bila jW!llahnya tiiiak llencukli.pi untuk pe:• uoai.aa•' peoulihan Jc.e11bali, 

maka maaib ado ,~cmungkinan yang lB.ir~. Do.laL hal ;.~-,.i termasuk P•l16-

gunaa.r.nya sebagai l'!ledium pen1-,ai.el ke.y4 du:. J t::·. _: _;.;_:ae.r: Sl:iJn,;ai bahan 

b~ar untu.k ketel uap, mesin pen5crint;, t~ncr::.i J.ac :;.ai:i-lainoya. 

- Dari tua1ukan limbah kita dapat menc;B.Db~i t;J.._,:, C.cretar. baha.n-bahan 

yang 1111clall terbake.r. liarga k~ dan aejc·,;;.r;:i :n ::.apat dipakai lara._:;si.lng 

11ebagai bahan bakar, kadang-kadani; se13·.;..:.n.·1 di _·tla'.t da•~ dikeringkan 

••perlUJl1&• 

• Lempeu, Jta7u clan g•rajen dapat dipakai ::" . :~. ,_ -:..r: , r c;1;1ba .. :ai baha:. 

bMaa- .ti lDAluatri utuk ketel uap, per.re~: , pr·;, r..,a::..n bata dan 

pelbqai tllnCku• leringkali al.at penr,ap:'..arrn!e '::irus diaea~ai.litan 

clengaa J.U.• bUaa --.r, ~ jug.a tidL;~ sel1;.-anya demiki&De 

GersaJn ld.aalDJ• MnpM&n bahan. bakax- . c,:: ~-- : nt hc-rnanfaat yang 

tigta•aku WM keedaaD uli111a aelalui brmwer percil:.an dari aebelak 

atu tel.a Jff.l•J'jaaa tauh liat. 

Bal M_...R, Uataa MalU deai •atuk pengl;unann yang lebib balk .tari• 

JM& .-.... -cadaku pngubahan k• dalam l.)riket karbon 1UI lala 11 .. 

hilangaa ••ba&ian beaar •ari nilai Kalorin;,;::.i t,;edan•· dal .. walltu 7.ag Mai

aaaaaa laduatri ird aangat berboroa-boros den1an minyak b•.k&r• 

- Ii 
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lahan Dakar lain.nya pada ._nya meabentuk sebuha;ian beear bo.i.1an dari 

lillltell .el•'l~a. legilla .... 1ang dapat terJ~ar itu Budeh dipilib 

••na-a -•akai alat 8U"Jl'l kotoran sapi. Ba!inn i ".:_ i:emarlul~ pengeringan 

4•ng• aata!laJti C al• \erbuka, yanc mun~"-i n lf< L;. cio Gudah i tu akan lcbih 

a4ala tijadil!r:u '9SJl•t• Briket bahan bai!ar aeni.t..ian ir i clapat dipaltai 

aet.agal ull.- ataa kita dapat juga lltmgri.;nai-.a:;n:-·:t denga'"' lebih baik 

dengu proaea ~uiaasi. 

Limbah mak!nan. 

Limbah clari lotel, ~edung \'11lm; dan r:m&.:.;c ::'"' c~ -:.:.:A.:-.1.4nt:.ccan l&: .. :·sunc 

untUll ae11elihai·a babi. Kor.ulisinya arialu£1 :.[<,,«~ a.:.:.l ini mei:erluk.on 

pengu.pulan setiap ha.ri yang dlicu'llpulkan cis.Lar.: .. .c.:.r~:t-·n keraujar...s; ter

pisah den juce. pihak pembuaug sai:pah 1lar:..3 · e . - ~« ,:;.i tew. '..ant; ya;,i1 mana 

y~ng dap:it :ii t ariti:i oeba[ai r:akanan hr; ~~. 

ie•ua •iaa 1 dan maltanan yang tidak tcrlam_p~.1 .:~~-;1, ~1asil !;:u~a--an 4an 

liabala lainnya 4apatlah diterima. MakaliOL tcr. ... :c.~ ~ i.:. ~1ar:iz cir~hu:; sebelur.: 

4iberikan kepada-babi. 

lumnat, dauu, liabah sa;tur ~:i -~r .i;.1: laj.n-lnir... 

• Sebahagian dari ini de.pat d.iman!a~tka~: ::;. . <1<c..rtar: aapi, kacl:ing 

da1l dOllba dalu kaadaan .. gar ulinyo, ::. '< e ~· ~.: 01::t)Lr d(;nt,a:i tahan 

lai1UQ'a1 tetapi 1aog haru• cliaimpan dai ,' . 

aakuan bat.l .... VM tu .. llgWlp1llanr.:i· cl. 

··:r ... l·; .. , 1 .. _rpiseh dari ~~antonc 

. •. -:. <'.·,,, •'apat terJadi adanya 

tenak it•t ••reka Mari dapat memoedal.ar.::,;:'1 '·' ':t Li ·~la£iah • .iuatu p•• 
111Alinsa utv.k proteksi '•rhadap ke::a:.:. .. ,;.~:- o . ··y_:a poto::..,~an-potcm::an 

kavat '- bagi.aa. tajM W11n;ya perli1 t.:.i:~o'.~:,-: ·''-··• 

••• , •• , nl.it taEbtkg (~·..ifd_?<h -·~·~·i;r.ak). 

W..laala -- 7aag kqa aka karbon dan dencan ju 1ai1 kandungan air Y&lll 

•tlild.t pacla DUlllll'• t•l'1lJata beraanfaat untu.-. ~ij1Jdikan briket aeperti 

tiuralkarl 41 mkae 14.llbah 1anr. kaya 9kan ;.i~r·J;-;c dan d~gan kaDdungan 

air 1ana lebih tinggi lebl.h cocok untuk ctijed:;.~:nr. i:;i:.;ba;:;ai peabentuk tanalle 
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&ar~aa itu bila komponen lainnya telah diambil lla.r1 liabah sebabai~anA -

diterauakan 41 •Wt&, aalta r.aidu ini pada Wlumnya aK.n aangat cvco~ Ge

'bagai ..,ahaD l..Otuk •DGiptako bent'l&itan tanah ..;.~tu.le i>angunan "'erkualitaa 

tin&gi di mli88 •91Mlatag. lal ini clapat dilakukan ,..S.a unit p•llgO:zt:?O•a::i 

atau paeerik koapoa. 

Dalain pada it~ pe.da umumnya, sua~u paberik kompoa tida-< perlu dibutuhka.n 

untuk lrnl ini, bah~a.nur:.~-a lebih baii~ t'.lembinrkan liabah it'-l di1-akcai seoac::&.i 

pengi~i tanah, di man~ seaudah eekiau laLJB.uy~ tc~~rapa tahun dap<:t di

anbil .::ari tanah G.c::~_:-ai ta~all Sesuai r_:cnurt:.t : eo:syaratannyae 

._::af:•':Jic. Uel iui dapat dikcr,j8 --tm ;ial~r:i 8".ala rurnafian rs.tau Q.:t.:O.am &;l:il.:.:. 

.1.iahan ini mer.. nnci~D.t.. sejumlafi ~andun~an air tertenti.. 1 tc i:.api w;;aih.uy;_;_ 

hanya mengar . ...;.L: ,:c sejw:Uah yar<:, sanga ~ terbatae dalam GQal s&bl'.n dsn air 

r:t-;ncing. Adaiai.1 euatu hal .: an;_ ciim-...... E;~dnkan unt:Jk mene?!lukan suatu cara 

\.mt·wk mon.e;::..:i.t~ta.r~n tinja i tu ~e daiam pencerua gas-bio ;>·an.; 6ederha'•3 

Jang memiliki jalan keluar yau;,; dis.rahkan :~e tar.ki scptik ;rarer:: ..;.:~-.;.;"]. 

l>emoapaan ltol~ar bahan b;.ibur ciari tanki aeptiJ: t..:rnyats .~Ul'etu,= bcrr',;Lfc:.at 

un t uk dimatL•"-·: an ke dalaa penoerua ga-bio i tu • 

.:itecara pengf~unaan segar cle11ikisn jur,a tidak baik unt:ilt dipattai ae!JaLai 

pupuk untuk tanaine.n \agi ;nanuaia/hewan. Juga hal ini )larus ciicegah a,;r;:;,: 

tidak di•aeukk.an ke dalam ftlllai ataupun ~.aut. Pemecahan ;raug hrbaik 

agaknya adalah untuk menuapukkala hal itu aebagai p•nGiaian koapoe .. perti 

telah diuraikaL di llUka, &i ~aaa denGan deaikian akan ~percepat proses 

peabentukan kompoe dan menaikkan mutu kompos teraebut. 

B.1'6rn Udnig, 

Industrial Bngine~r-UNIDO. 
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