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With the :urre~t ~o~l~ ener~J c~i~is, t~e utilization 

of biological energy h~s aroused interest in many cour.tries 

::.nd arncr.g energy ex?erts. In China t~:e gcve:-n=r;ent and 

experts have also attached impcrtance to the rational utili-

za.ticn cf biclo~ica.l ene:r~. As ec:.rly as the 1930 1 s, bio-

ga.s was successfully proc!uc ec. and ~~ ed in China. In 1936, 

Professor Zhou P~iyuan, a well-known Chi~ese scientist, 

designed and built a bio-gas digester in his nati7e place 

in .Jiangsu Province for li~}:tir.g purposes. In .D;;uning ccunty, 

Hebei Prcvince, ti.n indoor bio-gas digester built in 1937 

has been kept in sood ~or.d1tion an= still produces bio-g~s 

today. Ir. the 1950's, a ~overr.e~t in some provinces popu-

larized the u~e cf oic-gas cut the ~cve~ent failed to 

develo:tr ~ue to s e ~"':>acks cm;.s ed by b1:petuos i ty, lack of 

proper techni~ue and poor mCi.llage~er.~. Howev~rl interest 

v:as st ill ret.;.in ed. In 19-:2, c omn:t.me ::ne:::bers in Zhong-

jiar.5 Ccurt~,, 3ic!--_uc:.n ?rovirce:, after repeated practice 
\ 

succeeded in ~rcducir.~ bic-gas a;ain. By the latter 1970's, 

with t:te enc curager.1-:;nt a~c! su;:;ort cf the governrr.ent, there 

waa a re~a.rk2ble deYelop:-::e~t c~ t!-.e use of bio-gas in the 

rural areas. Itr ~roduct!c~ a~d utilization was exten~ed 

fro~ c o:r.ie::: ic u;: e tc :l:e ~r;l1ere of production,_ from the 

rur~l areas to urb&r. s.rea? c:.r::! in tec~n1~ue frc:n f•;r::i;r:tatior. 

.. , 
d · +- "' 8 - lo ~ .. _., !emily ~ic-sa~ ig0~~ers o. • eG.:h in tte rura.l arec..s; 

benefiti~g a~cu: 3C ~!llicr. pe~sants. On top c'f' this, 
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~ecer.t -~~er..~s t: .. ~ ;ec;le's ~~unes ~nd ;rcd.ucticn brigades, 

ccr:ee~icr.erie~. The:; u~e ~ic-ga.~ to cr-i-ve i~terr.a:l com-

ing ~odder cutting as well as drying ag~ic~ltural pro~ucts • 
~nc gene~~tir.~ ele~tricity. 

st~~ ist !..::: s at the er>c of 1979, 715 s=r...11 cic-ga.s :p01.·:er 

stations tota1i1ng J,234 n.~. anu ol? small bio-gas 

elictricity staticr..s, with a total capacity of 5,069 kw, 

hac beer. ...... CU:!. iv. Besides, pilot ;rejects tre~t:.r.b tirban 

effluent cu:d r..ight~oil through anaerooic f ermen-:~ ticn in 

di€e~ters were built ir.. cities in Gua.ngdcng, Shandofig, 

Si1a.' anxi ar.c Jia.r:gsu Ercvir.c es. 

::::.e :.:r.e cf "".:ic-ga.s frees Chi!:a. 1 s peasa~:s to enga.e;e 

ir.. fr.rm cor:~truc:icn G..nci ~rovicies them witr·_ l€'isure ti::r.e 

by cic-ga.s , r.o see u:.er. c:..r.d wc.:ner., cld "-r..C. ;)'0ung, reG.li:lg 

n ew-s:p~pers o::- ~gazir..es, 1.1.·atct.ing ·~. -.; • progr~es a:-

e:·_~e~::·:e sui:-:r:ort ~rcrr. ;uarters ccrce:-r.ed. 
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Although China has rich resources of coal, oil and natural gas, 

the available ~upplies of mineral energy to tbe vast rural areas are 

restricted b;r limited capital investment, low technical level, 

inadequate equi:pnent and transport facilities. In fact for China's 

800 million peasan:s(who constitute one half of the 1,500 lllillion world 

population that rely on the direct combustion of biological energy), 

eighty per cent of daily needs have to be met by direct co:nbuetion of 

bi~logical eneTgy. 

It i~ esti~atec ~I'-at :r0~ 400 tc 500 million tons of 

:ire'.:iood and straw- a.re bu.rr:t up eve::: ~'ec.r ir: China's 

ccuntrysica. 

c m::cust icn is c.i. proC.i~c:.l waste c: r:at:.i::-c.l rescurc es. Net 

or.:;r a.re large quantities cf stalks d.e~;troyed by burning, 

thQ.?: one =illior. ten::: c: -'!·-r: . 
.t-"'-- ~ 

... ~--er "re ee+i,.,,~ ... e...l ··o ""'e -,.,,._.,... .. e~,...-.... ··ear' -,.,,.+ " 1 50 •. o...,.., "- -v _.,LC•!,,, ~ \,, ..., .., ......... "" ~v.J. .; I' •·"·•·" ·• 
quantities of wood are consumed, causing serious soil erosion 

large 

ar.d an ecological i~balar.ce. Thi:: sit:lc.ti011 ~..a.s a direct 

ii:!!a.ct en the develop!:".e.;t cf c..gr:.~ult.u::.-e, fcre:t!"y G.nd animal 

husb:mdry. A.dC.ed t.:: t:ii~ d.estructior: is t::e :il:ie ar.C. la.bcur 

t!":e cc:..!!'llne =~r.":Je:::-s hG.ve tc sper.c c·..:.:tir:g firewood, .r:;.0wir:g 

sr&.ss, ~a.t.~~er:r:g fallen le~·;e..;; er n:a..::ir:e; tri;s ~o to'Wtl to 

·~~:r : c e:.l. Tl:i s r.ot or.ly irr.:;,:oses a. heavy ·cu.:rC.er. en the 

co~.ur.e :r.er:te:::-s ·0ut is c.. c;::-ec..t was~.e of :::ar.;ower. 'I'!'le~efore, 

ir. ore::::- :c ~evElop agri:ul:ural ~~ccuc~io~, th~ energy 

;roc:er.: :r..::- ":.:'1E'. 800 r:.1llior:. ;eas&.r.':.s r..o.s :o ·ce soi.veci. 

-:i:-_ ... ;?. _;s ar. , .... -., ... t t~sk co ..... · ... ,.,,.. .. ;r.- •t- 0 ,,·.:r.ec-e ..... ~er.le. __ _ _ . \A-t:,~1' c.. .. • ..... -•· IJ- ·b ~··- ....,,.,._ · - \,.. -- r 

' 
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er.erg:,·. 
- . ..,., . .. n o-g.:.s, ... .n.ir..~ 

::~z now :ot,;.nd a.. pra.c-:ical v.:ay ~o ::lcde:-nize tt.e supply of 

:~~el in t!:e rt:.:-a.l a:-eas, t'.:' ... L:.t is the sci ent if ic and :nat .i..ono.l 

utilizaticn of biological energy in the fer~ of oio-gas, 

produced from rnQ.llure ~nd stalks wr.ich are p:-cviced by 

agriculture itself. In t!:e :pa!:t .,,,..:i._en nightsoil was used 

as I&ar.u::-e, ti:e :_eo.t it ccr.to..:.r:ed was r:ot utilized. Stalks 

were usually burned directly, la~rfng waste that part t.hat 

could be used as organic !I!allUre. 3y ;romoting the pro-

duction of bic-gas, ni~ctsoil c-.:.nd st~lks =.ay be used both 

as ::nar:u::-e and fuel, thus enhancing the value of the natural 

res cure es. At t!:e saze ~ ir:-.e the tb.erz::al energy utilization 

cy t~e cc=tusticn of ~iog~s ~od~ced frc~ stulks is ir.creased 

ty 3C~ - 4:0"- ov·er t::~E:t obtc.ir.ed. b~,.. the direct ccz:busticn of 

stc.lks. 

The key tc tr-_e rapid. cievelopz:e::t cf bio-e;;;..s in Ct.iz;a 

hc..s teen tl:e vigorous EU:t:!=·ort given by ~he e;overr:r.'.lent. Th.e 

late Chairr!:ar. }~ao Zec!cr?g, Cr.a in:~ Hua Guofeng and C':.i:er 

~eaders have o.11 alor.g attached gre~t importance to the 

develop~E~t of bio-gas. A national office for the :prc~otion 

of t~e u~e cf bio-g~s tas teen set up to e~s~~e its deve-

loi::~er.:. ~:·.:. s c:f ice .., .... 
v. pl&~r.!~g, policy, 

exctsr.~~ c! ex;erje~ce, coord~.nat:.cn of r· cearc~ work, 

~~~t arise in the deve:cp~ert ~cd exte~sicn cf the use of 

Si~ilar ad~ir.ist~~tive uni~s hav~ oeen set up 

c.:..: :~·.-:. rrcvi?;c:<...l a!1d :nurn~iptl le•1::ls, in various a;;toncrr.ous 

Special 

' 
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scientific r~searc~ inztitutes h~ve ~lea been set up in ' 
t~~iz :ield. Scc::-::s c: i1::::~it-.itez c:.?:d scientif.:.c r~search 

units throughout ti:e cc~ntry a:::-e new taJ.:ir:s part ir. bio-gas 

r~search. Gcve:::::~:::nt }: olic y in ~rcu.ctini<; bio-gas de~elopmer.t 

is :c "~trer.gt!':en leaders:C.i; in this field, to popularize 

its use in area after area and to seek steady advc;.nces" 

an~ "to rely on the initiative of tLe ccmx:;une ~embers with 

help frcm t~e governn~nts or col£ ctive". Under this policy, 

the comr.une members only ne.ed tc -pay fer the materials 

used in buildir.g the digesters, ~hile labour expenses are 

oo:::·ne by the brigade. The cost of trs.ining technical 

per-~onr.el g,~ c aunty, c c:m:une or bric;ade levels and carrying 

out experi~en:s, is borne by the state. Every year scores 

cf mi lli ons'of yua.r. are ap;ropria.t ed -oy the cent ra.l and 

local ;overn:nents fer bio-gas develor~er;t. The ;eo~le's 

cc:r:.""::unes also pr-cYide cc nsiderable la ocur c;.r:d ca;:i tal to 

hel~ the cc!:'.lr.iune ree=.bers uevelcp bio-gas. The banks too 

grant lcw i~~ e::-est loar..s to co::-.r.:une r::er:?.bers ~:. t!: insufficient 

func!s tc b:.iilC. ciig7;2ters. Vc..r1ous ager:c ies :r.~ke ar.!·a..'1gernents 

fer t:tle i-~rcducticr. and supfly of materials, equipmen-.. and 

needed apparatus. In sto~t, all traces are orgc::.nized to 

pro~ote t~e ceveloprner.t "' . . o.1. OJ. a-gas. 

Chin&.' s e):;er1er::.:e ;-_,~s reve"-l~d t~:ar. bio-gc...s pr od.uced 

·oy a.na.ercbic fen:er.t&t: er. cf org::.n:!.c n:atte::- is an ·,.dea.l 

~ource cf ~r.ergy with t~e fcllc~ir.€ char~cteristics: 

1. 3iclog~cal erergy iz t~e e~ergy in li~ng organis~s 
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procucec by the trar.sfcr~tict of solar radiaticn energy 

to green ~lants throUt;:h _t>hotos:, ...... _t':es ... ~ s ~ .... +-o c'--em~c-1 • ..... - ., l.~ .... ... .l.J. - ~ 

er.ergy. ,.fllen it is used up, i~ can be reproduced. ~io-gas 

is tee m..::st !::C ientif ic and rational utilization of 'biological 

energy. It provides a n€w i~e.xhaustible source of energy. 

2. There are abunda..nt resources everywhere fer bio-e;as 

such as a.r.i~al ~anure, stalks, fallen leaves, ~eeds and 

organic effluent etc. T!:ey may be collfcted and fed into 

digesters which :pr-educe the bio-gas for use. According 

to preliminary est5.ma.tes, if only half of the nightsoil 

and stc..lks ir. t~1e countryside were ~ o::i.Je cted and used to 

procuce bio··gas, 68,300 million ¥-3 of ·cio-ga.s could be 

produced each year w~ich could provide 800 reillion peasants 

with gas for daily use, w.~h a surplus of 6,000 million M3. 

Thia s~rplus ~ould be enou~h to keep 890,000 12-h.p. bio-gas 

power etatior.s working six hours a day and if used to 

generate electricity, 9,000 mi1lion kwh of ele<?tricity could 

b~ produced ~ach :rear, an enor.nous wealth of energy. 

3. The ~rocuction of bio-ga.s involves only a sI:Ja.11 

investz:i-:·nt, yielding t.te desired result witr.in a 1hort 

per;oc and car. readily be popularized. One of the cnara.ct-

eriz:ics cf th~ ~io-gas digester in C~ina is t~at it is 

built underground, with a ver:y sir.;rle techn:que which can 

easily oe =:a.stered by the~ asG.nts. Since r!O steel is 

used., b:l:lding mater5_als are savea .:..r.d the ccst of 

ccr.struc:.ion is low. the unJergrounC. cc :ist::-uction preserves 

~eat i~ winter. The building of a 10 M3 digester frcrn 

"o::- ~aY:ing tl~ e ground to producing gas takes only twe~·y 

----

' 
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d~ys. T!le materials cost cnly :; 5C to :(o 30 : whic:r. the 

peasants car. well afford. Users who keep tl:e d.i~estor in 

~ood ~on~~ticn a=e c..~~e to recover bu:lci~g costs fro~ Nha.t 

t:!:1ey sc..17e on fuel in a yea.:-' s time. 

4. TI:e sludge in t~e digest~r is a high-qual.i..ty 

culti-ele~er.t organic fertilizer valued in fa._~ir.g, by 

:isheries and mushrocm cultivatcrs. Generally ~peaking, 

it increc..ses the crop yield ·oy lC~ ?:lore tl:an otl:er 

fertiliZ'=!'S. It further i~pr::rres tt.e quality of soMe 

crops. In the long run, the use of bio-gas fertilizer 

will ha-;-e the effect of ir.i:;rov:.ng the soil. Tni!: i~ a~ 

i:r.~ortal'!t di~c cve:ry in t:1e cievelopment of the :!"ert ilizer 

industr-y in China. The evolution of a system involving 

the use of organi~ fertilizer with bio-gas fertilizer as 

t~e key link is r.cw being stuiied. 

5 •. Bio-gas i:. itself i!: pollu":io~-f!'ee, a hygienic 

energy reso:.irce. Its combusti.on is ~crr.Ilete, s::.okeless 

and dustless, with no environ~€nt~l pollution involved. 

?urtherrecre, anirrial rranu~e ~L~ c~g<-..nic effluent t~at.mig~t 

otherwise spreU. disease, a:-e ccllected, f eC. i::to the 

digester, sealed and fermer.teC., thus ireproving environment~l 

!:ygiene and g:reatl:· red;,icir:g tf:.e oreed.ing of mosquitoes and 

flie£. .he ~~p;s cf :r.a.rasi tes c..r.:i cacteria are for :.~:.e !!lost 

:;;:a.tt C.eposited ~~d ~:illeC. in tl·.e dig-=2ter. ':fr~en the sludge 

is disc~ar€ed. frcrr. t:-.e ~i.;e:oter 8r::d lime er C..."T'.!"::or.ia is 

addeC., al:. :.l:e rer:".air.i~1g e~gs ar.d larvae a:-e destroyed. 

'!'!:...is t:·~e s~rea.C. o: disease is ef:ec:ively prevented and 

ear:1tation in tr.e ru~:-al area:; i~:prcvec.. 'i'his is an 

i!'!".;crta.nt enviror.·. c:ntal protecticn mec..sure for rural development. 

' 
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bio-gas ir: t!:e_\gric:..:.lttA.ral Develcp:-::a:t Progra:~:r.:e as a 

c o::.ponent part c: t:i.:.e .!llCdern izat: on of agric ul t~!·e. .. ...... w l 1..tl 

t?:e read~ustP.".ent cf th-=- national ec~nomy during the la.st two 

years, t:-.e pace of bio-gas d.evelopr:E-r.t !:as been inter:.ticn~ly 

sloKec! dov.:n in order to focus attention on conscliclating 

a!'!d i~:;·:Tving tl-.:.e ::r.a.na.ge!'!:ent o: sxisting .; iges t ers, sur::.liing 

up ~ast ex~erience and inter..si.fying scientific research work. 

so as to :prepa.re for develo:pme.nt in the future. 

?ositive ~regress has been made in bio-gas develo~~~r.t 

in C~ir.a tcrotA.gh practical experience up to now. Yet, much 

work rel!!ains to oe done. £:forts are now being made to 

effect ~rrprove~ents. D.lri!'!~ t~e currer.t decade, the use 

cf bio-gas in China is ex~ected to develop en a bigger-

t:la..~-ever seal e. 

Ir. tcca.~··s wc.rld wl:1c!'. i~ Serious.ly t!:rear..ened. oy the 

e::-;rg:r c:::-isis and ~!Prircnrr.C'lt :;:ollutior., t!-ie ~ cd.:.i.ction 
. 

~nc ut:liz~tior. of bio-g~s ca.~ turr. waste ~~ter1als ~ntc 

t!:ings c: value. It ~as great potentials. The Chirese 

Go":ernment and its ex:pe~ts wculd. like to cocpcrate '.Vith 

t~eir ccu~ter~rts in t~e ~r.~ted £atic~s and fri~r.ds i~ 

:.:~.-: :~te~es:z cf all ~.ankind. 

- - - •. .. 
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