
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




I. 0 ' !11111~ 11111
2 5 

I~ ~: 11111 2
·2 

I. I I 11111-2 ~ 

111111.a 

11111

1 ?5 
111111.

4 11111~ 1.6 



/)Q l l '"l 
v I TOo<_ 

United Nations Industrial Development Organization 

Technical Consultations aaong Iieveloping 
Countries on Large-Scale Biogaa Teclmolo&:" 
in China 

Beijing, China, 4 - 19 July 1980 

HOW THE ROHGXIAlf CClJB'l'r DISTILLERY Ill 

SICRUAH EXPLOITS BIOOAS * 

prep&l"ed by 

Sichua.&1 Provincial Of'~!~o ror Biogaa Developnent 

Sichuan, China 

* This document has been reproduced without formal editing. 

30-40924 

Diirtr. 
LI KITED 

ID/WG.321/3 
13 June 1980 

DGLISH 

' 



The Rongxian County D1stille17 in ::iichuan ProVince i.s a 
medium-sized distillery with a working body of 247 people,and 
produces )000 tona ot liquor every year. In the last few 
years, they have been using the wastes di.scharged durillg 

liquor making to produca bio~s,_ which 1.s then exp~oited 
ill a compreJ:Lenaia way. One ot the uses they have t:cund tor 
bio-gas is 'to generate electricity. I!l ao doing, they haft 
solved the problem ot environment pollution, sand much fiel 
and provided the countr;yside with a great de~ ot organic 
rertilizer. The exploitation ot biogaa has alao brought 
many challges to 'he diiJtiller;y•s prt)duction and workers' lite. 
The distiller,- has been aware1ed the ~it1e ot &.n advanced 
unit in the exploitation of biogd.S. 

Starting from the Interests of the Peopla 
As :)ic.buan lies in a hilly land, the peasani;a grow an 

abWld.ance ot a.eet potatoes. Sweet potatoes contain much 
water, which makes it <1ir.zicult to keep them tor long. 
Sweet potatoes can eas:Ll7 go mould.y and rotten and this 
often makes the peasants surfer a big loss in econmn7. In 
1974, & mechanized liquid tennentation plant with a 1earl;y 
output of ~ooo tona of liquor was cuil t ill 'the .ttongxl.an Count: 
Di.stille17 in answer to 'the government's .:all or sar...l'lg 
graib. The plant expttrimented m.ccessx·ully on the use ot 
rotten sweet potatoes and starch-rich wild plants as grai~ 
sucstitutes tor ma.king liquor. They round t~at J kg of rotten 
sweet potatoes could produce 1 kg of ordina1'Y white spitrit. 
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They paid the peatJaD.ts only 8 fen ror 1 kg o~ rutten 3Weei; 
potatoes. lD i:he ~a.st !i ve years they have purchased 
,~,444 tons of rotten sweet potatoes and other raw mai:Erial 
substitute3 and proauced 6,431 tons or liquor substitutes 
(the raw materials are not yet used up). They have saved 
12,722 tons or graina, hana.ed. over to 'the ::itate more than 
5,900,000 yuan aa prafit.s and tax payment, azi.ct maa.e it poss-
1 ble !or the peasan:t.s to earn more than 1 , 140 ,ooo yuan o! 
extra money by selling rotten sweei; potatoes. Al.ways bearing 
in mind the interests or the people, i:he Rongxian County 
Distillery baa not only helped. the pea.sa:a:ta make up !or their 
loss due to rotten nee-c potatoes, but al.so increased their 
own proauctio:i to meet the ctemanci ox' the aarket.s. 

l.Jisposillg v! Wastes DY a.a~ of Bio-Gas Production 

In making liquor with rotten sweet poi;atoe~:; the newl:r 
bailt plani: would discharge more than 100 i;ons o'£ used dis­
i:iJ.lers' g~ and. liqu.ict everyuay. As thtu1e wastes taal;ea 
bitter ana. c~ntaina ma.ch acict, i:hey could. neither De u.seci a.s 
fodder1nor &a !ertil1zer. The ~nviro.mllent w~s orten seriously 
polluted by the _wast&s which he.a. not Deen di.sposeu ot properly 
or in good time by the distillery. The ai.scharges orten 
~lowed in~o ~he nearby rivers, causing the river •&,er to 
uecome t>.i.C:lCJC a.na. smel.l.7. ~rli.ng with au.cl:. 1Jevere environ­
ment pollu~ion, people and o'h~r uIU.ia comp~ained a lot. 
Just oecause o.1 th.is pollution proolem, the Y-i.stillel7' was 
f'orced i: u on.. t down ror 8 mont iu1 between 1975 and 1977, cauaing 
a loss ot more than 1,JOO tons of liquor or 1 ,J50,000 yuan R!.IB. 

In order to solve the problem of pollutio~, they made great 
efforts, spent much money and took many measu=es. ?or instance, 
they bought a pond to deposit the discharged wastes in; 
laid a pipe line to transport the wastes into an underground 
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cave by the $ide o! a mountain; 3l1d _resorted. 

trituges and chemicals to treat the wastes. 
Yent f o~ nothing in the end. 

to presses, cen­
All these effort~ 

It is the e.:ploitation o! bio-gas that has brought thell 
success. A.f'ter it has ceen fe:rmented and decomposed by bac­
teria in a tightly-sealed bio-gas digester, the great quantity 
of used graina and liquj,d becomes organic fertilizer which, 
when carried back to fields, can be easiJ.7 abaorbe~ by plants. 
That wiJ.l put an end to pollution once and for all. 

The •orkers gained experiences from their tvo experillental 
digesters of 66 a.3 and 900 m.3 nspectivel7. In 1978, they 
made up the!r minds to build a large bio-gas digester of 2,000 m3. 
With the help from outside the d.istillerj, they designed a 
rr-shapeci biogas digester to cater for th& particular charac­
teristics of the distillers' raw materials !or fe:rmentation. 
~~e materials the7 used for the co:nat~~tion o! the digester 
were concrete and slabs ot stone. .!ls the di.:ttil.lery usea 
liquid yeastiJJg technolcgy in making liquor, the raw DllL~erials 
f~d to the digester are liquids and can fl.ow slowly in the 
digester. Stirr:lllg facilities can therefore be dispe:naed with. 
When discqrged !rom the plant, the wastes are at s temperature 
of 90 d~g c, &nd. onl.y when they hav.. been cooled down to abcut 

" 50 deg C will they be !ad into the digester. An appropriate 
amo'6nt o! lime is added to the raw materials before the,-
enter the digester to k•ep the PH value (acidit,- and alkalinit,-J 
at 7 - a. The first feeding was 1 ,400 tona o! ~w material~ 
and from then en -1bout 140 to:na ,,! materials are f'ed i.:lto the 
digester everyda7. :Because the liquid materials are rich 
and hot, daily bio-gas output reached 2,00C -- 2,700 m3 or 
more. :.feasurements have shown that the bir,-gas iJrodueed ctin­
taill3 65% of :neth.a.ne. . The ,roblem o! pollution .na.s been 

thoroughl7 soived ever since ~his bio-gas digester went 
into operation. 

I 
' 
' 

I : 



-4-

.Benefiti.llg from Comprehenaive Utilization 

The lio~an County Distiilery- has gained the rollowing 
benefits since its exploitation of bio-gas. 

1. Contimou.s in.crease of profit.s 
lll the past this distillery- used to .stup product:i.o n more 

than two months every- year because of pollution problems. 
How a.Ll the wastes are treated in the 2.000 mJ digester to 
become non .... toxic. '!he <1istillery- no* longer has to SJlll°t down 

\ 

due to pollution. TJ:li.s year, they h&ve installed a: Tn>e 160 -diesel-

power generator set l 185 hp and 12u kw), u..si.ng mixe<1 ga.s-diesel 
combustion for power generation. The se-~ operat.:!s 10 to 12 

hours eveeyday with a fuel saving rate of 75% or more. 
J0,700 kw-hr of electricity were generated between January 8 

and .March 26. Ulri.llg this period, the ~tate-owned power 
net-work stopped supply for five days; however, the distille!"y, 
blessed 'Wi~h its own power supply, was able to continue 
produc~ion and keep the ad.verse effects to a mjn1mu.m. J.ll the 
past the 9.llllUal output of ~he disti~leey had never exceeded 
2uou tons of liquor; but, last year, it produced more than 
2500 tons of liquor of IDllCh improved quality. ·.fhe 15u tons 
of hard liq11or of la.st year's yield have been ranked among 
the best liquors in Sichuan ~rovince. T.tli.s year, they plan 
to make JOOu to.ns of liquor, including 2000 tona of liquor 
substitutes, and that wi.J.l mate the subati;utes yeasting plan~ 
reach its design capacity tor the firs~ time. ~rofi;a 

of' the disti~ler,y keep increasing every year. ·tlle7 were 
Bu, ooo .tuan .:i.n 19'( 4, reached 26v ,uuu yuan J.ast ye•ar and. "-re 

targeted up to Juu,uou yuan oy this year·s plan. 

2. Reduci.ion cf production cost and. improveme11t on workers.' 
lite 

'L'lle disti..1.lery' s canteen lla.s been using bio-gs.s for cooking 
ever since the Il..L;::t 66 m3 a.16ester ;vas built. ·.v1 th. mo~ bio­
gas bei.ng produced in the last t~o years, the a.istillery also 

I 
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uses bio-gas to heat the boilers, distill water, boil a~ng 
~ater, and heat houses. The factory also provides the 48 
worker's households with bio-gas fuel ror daily use. Statistics 

show t.nat ')07 tons of coal and charcoal were saved last year. 
A boiler for liquor making used. to conaume abo~t 800 tons of 

coa! ever:r year in the past. However, when mixed ~s anct coal 
combUstion is used for the boiler, more than .JOO tons of coal, 
an expenditure of :nore than oOOC yuan, can oe saved every 
year. Using bio-gas as ruel ror cooking, ~he canteen reduces 

~h·: price of one tilogram of cooked rice bY' more than 2 ten. 
The;..::4 saVings eDabl :d the distillery to buy a TV set, build. 
a D4tt··roc:n, a tea-house, a club, a librt.r:r and :nore than 

~,ooo ll
2 of houses .ior the worJCers. 

J. Support to agriculture with fertilizer converted 
from wastes 

Since the operation of ~he 2,ooomJ bio-gas d!~ester, ~he 

1 CO tons a.nd more cf ~st es discharges by the distiller:r 

eve17day have all oeen fed ill.to the digester, where, 'atter 
bacterial fer:nen~•tion, they become Tery good orga.Dic fertilizer. 
Por the last year or so, the ais~illery has altogether t:rans­
ported mon than 57 ,aoo tons of bio-gas rertilizer rree of 

charge to 212 commune production teams. Chemical anal,rSP. s 
indicate that the distillery's bio-ga~ rertilizer contai1lS 
o.69J % of pul'\! nitI~g~n, 0.113 % cf pure phosphorus, 0.417 ~ 
of pure calci~ and 4. 1 % of hnmua. It is uLi ver~ally ack­
nowledged among the production teams that bio-gas rertilizer 
greatl1 helps to in.crease harvest. The second production t~am 
of t.b.e sixth brigade of the Fudong Commune in RongD.an Coun't,r 
has presented their expetiment resi.!lts or the 1ertilities 
of various fertilizer.a in the following t11.ble from thenr long­
pericd experiences of using bio-gas 1~rtil~zer. 

I 
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T:1,ble. of F~rt iii t~ C.(IMfOJ"ison 

QMo\U~ of tQrU· hMvest 

crops lit.er ptr M'"- ft.rt. ti z.e r~ lASe.cf yield per m~ incredJe rdtio 

( ~ he.ct"re) <k') . <k9> ( O/o) 

lOOO ~rm m~n~ 102 
·---

e~rl~ rice 
tooo bio-g~s fertilizer t 3% Gmmoni" ~ter 340 34.6 

-

1000 bio-~s f. + 5°/o P.iOs 32.0 26,6 
t 

--------- --
1000 bio-ga.s f. 280 10,8 

·-··~--

1000 .fa.rm mo.n~i"'e_ l 88 

' 
1000 bio-90.s f. t 3 % amJHoni~ w~ter 2\8 14· I 

· MtUl.e 

1000 bio -96's f. t 5" ~ Pi O 5' 232. 26, 3 

1000 bio-9"s f, + 5· % farm :'Mn"-t't ,_ 29 2 ,, 7 

1 -------
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4. ~ore benefits from comprehensive utilization 
l.n. order to ~ke even better use of bio-gas, another 

120 le-. diesel-power generator set was installed and started 
operation in ky thi.s year. ilorking alter.:iativel7, t~ t'Wo 
gt!nerator sets can generate power round tb.e clock and operate 
in a tull-load mode. S\lrplus electricity produced by these 
two generators are fed ~to t~e s~ate-ownea power network. 
In addition, an ~O m-' bic,-gw1 storage has been const:mcted 
and is in operation now. At night the WlUSed bio-ga.s is 
stored in this contaiJ:ler, and then compressed into oxygen 
cyllna.ers and gas bags for the purpose or dri villg tracks. 
Tha 240 ~3 ~r bio-ga& compressed i~~o the 16 oxygen cylinders 
can drive a. tmck to a distance or 720 .id.lometera. 
This reduces substantially the cost or tra.naponillg bio-gas 
fertilizer to the countryside. 

A complete re-circulation system or organic matter for 
the comprenensi ve utilization of bio-gas bas been :fo::cm d in 

this distillery, as illustrated by the diagram. The enhance­
ment of scientific management will result in even g::-eater 
benefits in the :f'Uture. 

Progressi.ag towards a Greater Goal 

Though the Rong%ian Count] Ihs~illery has obtai~~d some 
benefits rrom the compren2nsive utilization of bio-gas, this 
is only the begi.W:ling or a longmarch. They are now fGced 
with several problems which must be solved in practice. 

( 1) How to ma.Ice .full u.se of the rich raw materials for 
bio-gas rermeniation. ~t present, raw ma~e.rial~ for bio-gas 
.ennentation discb4:rgeu from the distillery are onl1 kept in 
the digester !or 7 to 10 days Ior fer.nentation and gas 
1roduction, counti.::ig frc,m the day of !eeai.:ig to the ti:ne 
of withdraw! o! rermen~ation materials. .:&any bubble~ ard. 

foams can oe seen at the outlet of the diges~er, and thi3 

I 
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indicates that gas proauction is just at its peak. The workers 
are very sorry that they have to witha.raw the half-used materials 
to make room tor new materials. They are planning to t?Uild 
another ~000 mJ bio-gas digester or prolong the ci!'Culation 

path& of the e~sti!lg U-a.tla.ped digester so as to inc:reas:l 
fe:r.nentation. time. they will also conduct tests on gEE production 
rates in hopes of I"i.ndi.ng a ~=Y to douole gas yield with the 
present facilities. 

l2) ttow to increase th~ atilization .ratio of bio-gas. ~io­

gas is usea with tl low e.Lficiency in ;he dis"illery, and burning 
bio-gas to heat the uoilers, in pa~icular, is a great waste. 
The workers plan to improve operation procedures and the 
burner stnictu.re ts.s preliminary measures. At the ::iame t::..me, 
~hey want to install two ~ore generating set~ of the same 
type so that burning bio-gas only ror power genera~iou will 
ue possible. l:ll 'hi~ way, the bio-ga~ utilization. nitio anc:. 
power gene.L-ating capaci r.y can ue increasea and the cost or 
glec"ricity can oe reduced, ~hus making even greater con"ributiu.&.4.: 
to the State. And this will also help to realize the electri­
fication of the production of the distillery ard enable the 
workers to use more electric devices in their ~ail7 life. 

Up to now more than 390,000 yuan has been invested in the 
exploitation. of bio-ge.s in the i.tongxi.an County 
Distillery. Based on things as they stand now, one cm make 
the following calculations. With the two power generating 
sets in ope1'tion day anj night, 800,000 kw-hr of electricity 
can be provided 1.n a year, which amounts to a sum of m re 
than 56,000 yuF.4.ll. In using bio-gas as t~ck fuel, 48.6 tons 
of fuel, which values more than J6,000 yuan, can 
be saaved in a year. ln using bio-gas for production. 
and dail;r 11.fe, 507 tons, or :nore than i1,000 yuan's 'North 
of coal can be saved ever:r year. ·.vhen put together, these 
three sums of money exceed 100,000 yuan. It will therefor9 
onl1 take J or 4 7ears tu recoup all the i!lvestments. ·.vi th 

- I 'I 
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their :nanageme.at tech!tique improved and the bio-g&s related 

capital const:r.uction expanded and -;)er:{ec-r; ed thi.s disti..Llery 

i3 bound to obtain even g:reater benefits from the comprehensive 
utili.zat~on of bio-gas. The ezploitation of bio~gas bas a 
very bright future o 
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