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Project Cods: POFR4/2542 i
Project Title : Bickogical post-trestment of liquid effiusnt from anasrobic digested plant
Investigator; 1 Dr Roongnapa Korpraditskul (Leader) Envirenmental Science laboratory,
CLGC, KURDI, Kasstsart University, Kamphaengsaen Nakhonpathom 73140

2 Mr. Kalatep Luang-Arcon (Research assistant) Environmental Sciance
laboratory, CLGC, KURDI, Kasatsart University, Hamphasngsaen
Mentor : Frol Dr. Charan Jantalakhans Buffalo and Beef Production Research and
Development Centar, Kasetsart university
E-mail address : imk@inontri ku ac th Project Perlod: 1 August 1997 fo 31 August 1998
Objectives: ﬂhmlﬂt!undﬂmmwmmmdﬁ-ﬂﬁmm
fixed dome of smaliholder dairyfarm 2) to study the efficiciancy of COD and BODS removal
of the sludge 3) to acclimatize and screan for the anaerobic microorganisms which have
the ability to degrade the non-degradable COD. 3) fo compare the efficiency of COD
removal between aerohic and anasrobic treatment.
unmy:TmmuMM}mmmmmmgmm-
smallholder dairy farm were collected and analysed for chemical properties. Sludge
sampies from Blogas Advisory Unit (BAU), Chiangmai University, and from 2 large scale
swing farm, Nakhonpathom province (Leng-Kang) were tested for the removal efficiency of
organic matler in the digesled wasie. Ansercbic sludge wes aoclimatized, screensd and
izolated undar anasmbic condition.
Results . Effluent from biogas fixed-domes digester showed high value of COD and BOD
which wes probably due 1o mansgement aspects. The COD reduction of the digesier was
approximately 40%. Further digestion of the effiusnt revealad thal sludge from Leng-Kang
(LK) farm removed COD at the rate of 85% which was sfightly higher than thal from BALL,
Further digesbon of the effiuent under anaercbic digastion of the efuent under anasmbic
and aerobic conditions showed that COD removel rates al 7 days were higher under
ansarcbic condiion regardiess of sources of sludge. Five isolates ie., LK1, BALH, BAUZ,
BAU3 and BAU4 were obtained from acclimatized sludge by roll lubs method. The isolstes
were inoculsted In the media containing efusnt from the digester, it was found that The
proportion of BODy 1o COD decreased markedly o 5-7%. Some of thess isolates could
reducs COD in fhe effluent up to 68.5%, which could be due lo the fact thal some non-
degradable organio matter in waste water was degraded by the lsolates.
Suggestion: The five isolales should be multiplied and study to extend 1o pilot project.
Keywords : anasrobic treaiment, digested wasts, anesercbic microorganiem solation, COD,
BOD,
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Brsdufinnanaenld  wdsnwnudsusarsnb il ek nngngns
wimblusdanszuslvidih unzmnyawinfieursod il ymragnumnysol
vasiiu. sdalsfionalssiirmwessmniiminiuleeiEles nideyluitagin W
wsifluuvuldownin (seration) wialdenn (snserobic treatment) ASTLIFInTo
tﬂi'umﬁnnluﬂiﬂmﬁﬁqnmminnq'l.ﬁ'ndwwg-sﬂ WP T UUMINEUUTINRE
Uiyl Upflow Anssrobic Shdge Bed, UASBE Faatu ;ﬂmhﬁmf‘uiuluﬂ'ﬁuqm
WALKAY FTININERAT COD Wne 90% uidiiRurulunidemmuesefiunddasd
numﬁanﬂ'luﬁ'ain 10% &qﬂunﬁﬂiﬁﬂumniﬂutuqnﬂ unsiinmTizuafiule
waluladnmmdmb s fugnmdesdulong wwmbunmasznosing
TULWINWULUTIY (Channel Digester) twnat 1dked lwrzusAufssGusnmuldidy
ussfiemirfefiviouanday Tnonmioildiluninmsligannuecdiesif
wawRoulfndufiven  Indwdmnaugs  Dissseuiuiedsoveszuiminuuyls
gvmnilfenn dissolved:solid uss non-degradable COD Gaagflurzdugs Sadniiudes
inrTauAun i in e In1Eium1ﬁuldm1ﬁmﬂﬂ1ﬂnﬁ1m*nuﬂmm:l'u
Ll mumﬂn1ﬂ;;1|'uuuunamnlu‘fnﬁﬁmm-smmaaﬁuﬁtuum AmrseTiesd
srulaiu  SeudufssidsfanmldcufmiernmminunBema Wiie
dsslomigagn 'n4ﬁmnlﬂmm'mnm:u'nm'l1'Lnuuun'm1n1uu:ﬂnlﬁmnqnuhm~!
wrsgfinlauddafameinengauadey Didugm

Feviud (2538) NWimusssuhdmbidovmbfugnsfinnceufe =
wnlulafufefinm uﬁ"h'l::uuﬁ'lﬁmiﬂLiuﬂnmim‘aruaqﬂwmnnmmmmn
Inglidmaiveiin vawinld dewdnMoenfismuud (Low rate anaerobic
digester) wisviawiinlfasn@ivunuinds (Upllow Ancercbic Sludge Bed, UASB) il
wiauasiiiummrudlunaoimincu oalwa du unrigy veuurn s
ﬂ'uﬂp]mmn’l‘mnﬁﬂ'a'l.:.luqmmunﬁﬁtﬁuaﬂaﬁw-ﬂanumﬂuﬂiaﬁmﬂmuﬁ
:hmuﬂ*auruﬁrhm-mﬂnuﬂ‘ﬂuuu'hmmnﬁmiuqmmuﬁq B unrdgy  wuindl
weuluifioulwseusguzam 300 ppm un:umuil-:n.muﬂwg‘luiﬂmmg-: (fowm
wazgit], 2638) Balualdifin Europhication Swiuislufsdnrouluiauandey
ey Tufiofifinty vrutlsphdiululent (voy) washusm vos) W Seuuawms



nitrification ffeaniseandiny Aldwrannifisane Fammin biogas M9 INTzUL
u-u.ﬂi'umﬂmi‘-mu‘lﬂ'mi:rni'a-:'mnamnﬁuaunlnulim.mﬂnﬂumauﬂ'lﬂﬁi
(reWufuscreaio, 2588) wilwemfsenmmluansiemmssrmioues Tofty
Tuumanks ylitian Eutrophication anﬂw]’ﬂi’mWﬁﬂqn iuRuuBeRaR (2536)
'li'ﬂnmmrﬂﬁ'n'l.mnmnum"lmfﬁil.uhu'ﬁﬁ'amuamw.ﬁm‘lw:ﬁuu::ﬂnﬂuﬂu
Indnmsuir g fu AdnDuundsmisrussunson ey UffSmn denitrification 71
Andulnuedn auorophic bacteris FaInhEn w18l udmamhanluwm 1
nit Tne 38 wldiRedaimAnti 7.2 mgt uasifinunadouiudu 6.0 mgn @i
sanafiuilgmwusiaBeuguuun iy

nrifneiimlesrmurslsuse i TodiDudesmBanyiuvidaa
UEinimwaniziance ﬂu#ﬁnmﬂli’uﬂmuwluhnﬂﬂw-mu LENETT
Unzmadfe

1. AnnoisdRgsnlyandnlmamieluamulvnsufemmass
winlauy

2. fmRonylwdidaumuantay non-degradable COD muldam s
i

3. whnuAuulsinSnvasindssssmiyandnuHWammuecdd
Cplial)

- -

Bmmenpe

Sinreliiy parametar wondwyandn | Anbyandnenawdnifianm
vesguidgns Muwsum snvbfudafs unnlgu ussvifulane # », TG an
eredqmad® lwamda g i pH Tomedss lon analyser. smmonium:
nitrogen Us: nitrate-nitrogenInti¥ steam distillaion (Page, 1982) total salld,
COD{scluble), COD({tolal). BOD; Ynmahmmzdinudtunesem (APHA-AWWA-
WPCF, 1881) latf COD (sohible) THanmsdinrediietsfimmnsssde
MEATENTENNW 0.45 | smuenfue ammonium-nitrogen Waz nitrate-nitrogan Va3
iwuluﬂ'mnumlidﬂ-}mﬂﬂumneﬁ 1 tminf‘rqmﬁ'nﬁﬂ‘m‘ﬂnmmwuu

amuhriinTvie e dunnnlshiassmmiiuy fixed doms Y 16 & E
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mTei 4 1 ewibon [uifle-Tulntion ues Tuwmn-lulensy muaﬁwqﬂi'n

VINUAEIAT
Samples NHA-N(mgf) | NOZ-N(mgh) f
Swine Center(KPS) 136.4 21 |
Digesiad Ef.(Dairy, KPS)) 83 172 1
Influsnt {Leng-Keng) 581 36,5
Efflusnt{Lang-Keng) 357 28
Digested EMf.(Dairy, Raichabur) 187.6 1.75
sample point
ks
gas plpe concrete lid
H_I valv :\
sump tank over fiow plpa
bottom
outlet pipe
manure feeding pipe gas pressure controller

nmit 1 samdlaseraandnufoSammuuy fixed dome Tum 16 1° uazgmiiy
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Acclimatization: fim@anyiunidfimnsaulsmmig nf‘ug R NULY
anasrobiclmnbglinnidinleufieiumw 3 undafia 1. wriugnmvinlug s,
weslgu (vhfudanfy) 2 dugnmsewnen whdos mbmAnsudaiarm
wAngndndioalng 9. doalng uee 3 indleufaSin il LT
(tislu anesrobic fermentor w1 § B muRuenealif 35 ¢ niudauluinesas
viRnn Tt 8 seunifl J.ﬁmfwnn:.‘l'nLﬂmﬂuu*nﬂmmmrhmimuuuﬂmﬂaa
Tntisi¥eq peristallic pump (EYELA microtube pump MP 3) 15 Snariu (fussasian
9 \fau

nmu‘htf‘rynmfnuuu batoh luanrazlemm wiin digested wasts walsr
vasyRlmwnmiswdn s Ty Inaamrun 2 fes (nwil 2) vhnmftshdeday
wilaflomwdiu A 15 vandins. e 15 wiilwdnburldfegiurid(siudge) 10
g Wi iENRY uassludge vimlsufriimw whiie Soslwel vimewsnd
WiNUUY anaerobic muldgangll 3042 C vhimavnass treatment &2 2 -Hnux
yondnilawndouns il saidediv  control niyandnuazeseinai,
CODftetal), COD{sol) uaz ammonium-nitregenlwt=tztimsng 9fufie 0, 5, 10, 18
uRE 20 U

nrmvlmiagaminuwy  semicontinuous Tumnrazlemm © WRnuifioy
Urzivnrmlunsdessamssgiundtein 2 uwis fo shdudnfs ueesmmiao
wimufatinm unineidudvl laolade siudge TnulWD ol solid 1 was
5% Inu‘iﬂ’ﬁwn—rmuamﬁnﬁqunﬁnmﬂiﬂmﬁﬂnﬁamﬂnimuﬂﬁ'u‘lﬂ aalu
dandnuwm 2 Gns (mwil 2) munugomgdf 3s ¢ WRanliyanan (rrafd) wu
semi-conlinuous 200 ml vjn 3 34 mnmﬁuiﬂylnﬁnﬂnﬁnﬁm luiufl 0, 8, 12,
18 unz 24 Tundseiniiy incubate \adnnlinm=Wi COD(tal), COD(soluble),
alkalinity, total solid us: volatile solid

s wimiyamiinnesiundduuulizne muquanmadfl 3035 © &
AUNULTM 2 Be Bl sesd 1% (Rudmiy) I.ill'li'l:Hll‘Hlﬁ‘l (ryEnm 10%
(200mi) weadamiinnn 3 Swminfueinmlaodadss (rwd 3) LB 7 5w
usz14 Anwiu Taol restment fail

{ -.f-lgnﬁ'miuﬂ'lmﬁﬂnum'm-t 7RwITU{Low rate)

2. E‘llilﬁ"ﬁ.t‘l'ﬂl.lllﬂ‘ll'ﬂﬂﬂﬂﬂm'm'l 14 Ba3/Tu{High rate)

3 hyswiniiufagiuriduezsfusnmnnrenam 7 AnsSuLow rate]

4. shyrviinfudsiiuddussdusninneenaa 14 Feadu (Low rate)
LHLI‘IE‘IE andiniemeTinmsd 0, 2, 4 upz 7 SundamalaiSoadnd
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n*r:uumfngEun?d'ua:n"r:rEnhmh:ininwm:rnfnunmumﬁuni’ﬂ? g
mhwdn Y nies e o tiuuﬁmf*:qﬂﬁ'n 10 nfurwhmadens (v
TwinRsadadens 100 wh) wueynsy w8 10 mfududadangnest
v.nnnmmr{uﬁ'Hmiﬁgnaﬁmﬂuﬁ'ﬁﬂhu 11 dmsdioEenoldmedle
mmasauiatulesiow Lﬁﬂu.un'li'rtnn'mﬁmtﬂu'[nhmﬂmhuﬁ Roll Tube
Technique (Hungats, 1968) TnumuesiueMromoruwliud {Roongnapa et al
1983) safUmnevusiswrnssaeusns | lumred 3 mTIMAnE s YBa
yiund dmuoldndssganmsmluszdssimBmmoasntnt nufed g on fuan
lnsonlod fFundes Gas Chromatograph (Hitachi) niulderzdsds Tl column:
porapak Q, delector lemperature: 70 C. injection lemperalure 60 C column 50 C
flow rate 50 mimin Inuld He {4 carriar gas ﬁ':m-r-ﬁ'nnitrnuéuﬁuﬂﬁﬂunn

ﬁqnﬁugaﬂqmﬁmhmﬂnmﬂthhnmwmmnm COD um: BOD, weadolu
rwrsRaneImeldan s emn

Ml 3 sefthznavsasewdsadeyiurifunt o

Solution 1: macro nuirients Solution 2 | Trace
NH.CI 170 g FaCl,.4H;0 2000 mgil
KH:POy 37 giL Coll; 6H,0 2000 magil.
CaCl.2H,0 Bgl  MnChdH,0 500 mgiL
MgS0, 4H,0 9glL CulCly. 2H,0 30 maiL
ZnCl; 50 mgiL
Solution 3: sulfide.this solution has Io HsBO, 50 mall
be prepared freshly, Make 25 mi {NH, JsMO, Oy 4H0 B0 mgiL
Ma;S.9H,0 100 magil Na,Se0, 5H,0 100 mgiL
NICl;.8H,0 50 mgiL
Solution 4: yeas! extract™ EDTA 1000 mgfl
HCI 36% 1 mgiL
Resazurin 500 maglL
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(First Draft)
POST TREATMENT OF DIGESTED COW MANURE
FROM FIXED-DOME BIOGAS DIGESTER

Roongnapa I'Enrpm:lltﬁml' and Charan Chantalakhana’

1 Environmental science Laboratory, Central Laboratory and Greehouse Complex. Ressarch and
msliute, Kasersart university, Kamphaengsaan, Nakhonpathom 73140, Thaidand
2 Buffaic and Bee! Production Resasrch and Developmant Canter, Kassisart Univarsity 10803, Thaland

ABSTRACT

The effluent samples (digested waste) from fixad dome biogas digester of
smallholder dairy farm wers collected and analysed for chemical properfies Sludge
samples from Bicgas Advisory Unit (BAU), Chiangmai University, and from Lang-Keng
swina-farm (LK), Makhonpathom provincs were studied For removal efficiency of organic
mafier in the digesled wasle. Anaerobic sludge was acclimatized, scresned and isolated
under anasrobic condition, Eflusnt from biogas fixed-dome showed high valus of COD and
BOD, probably due to inappropriate operation. The COD reduction of the bicoas fixed-dome
was ca 40%. Further digestion of the effiuent by sludge reveslad that sludge from Lang-
Keng farm could remove COD from effiuent al the rate of 65%. The comparison of
degradation rale in 7 days showed that under anaeroblc condition with the sludge could
remove COD al higher rate than freated under asrchic condition. Five isolates is. LK1,
BALN, BAUZ, BAU3 and BAL4 were oblained from acclimated sludge by roll tube method:
By Inoculaled the isolales in the media containing digested waste, | was found thal the
coniribution of BOD; to COD decrease remarkably 1o 5-7%. In consequance, the reduction
of COD to &8.5% showed relathvely good ability o remove hardly-degradable organic matiar

in waste walar

Keywords : ansarcbic treatmanl, digesied wasle, anserobic microorganism isolation, COD,
BOD,




POST TREATMENT OF DIGESTED COW MANURE
FROM BIOGAS FIXED-DOME DIGESTER

Roongnapa Kﬂrptﬂtﬁul‘md Charan Chanialakhana

1 Environmanital scienoe Laboratory, Central Laboratory and Greshouse Complex, Ressarch snd
instituts, Kasersar university, Kamphsangsaen, Makhonpathom 73140, Thailand
2 Buffalo ang Besl Production Ressarch and Devalopment Canter, Kasedzar Univarsity 10803, Thaland
Mare than 90% of dairy farm n Thailang mre smaliholder dairy farma. Thers i 8 need to
implement approphsts wasts management eystems for smaltholder dairy farme n Thaitand and in
other developing country (Chantalakhana ef al 19981 The on-sita fixed dome biogas digester were
recommended and constructed on some small and medium size-farm for decades in crdar to
raduce the volume of feces and to prevent the diffusion of nuisance odotr while to chtsning fual
in the form of bioges Anaerobic digestion 18 s good chaice for the farmer to manage thelr anmal
WBSTBS, DUT e opefabon requires careful maintanance of the digester. The management of the
discharge with high soluble content raleased to waterways. which requires post treatment sither
euddation pond or wetland, Kompradfitakul e &/, {1984) reported the low COD remaoval afficlancy m
the UASE digestor in Leng-Keng swine farm. Therefore, thiz study simed to analyse physico-
chemical proparties of the effluent from bioges fixed dome dipester end to obisin the
migroorganiams which showed high efficiency to degrede hardly-degradable orgenic marter, The
objectives of this study were 1) to callect snd snalyse the chemical properties of the sffiuent from
biogas fixed dome of smaliholder dsirgfarm 2) to study the efficiciensy of COD and BODS removal

of the sludge 3| to scclimatize and soreen for the anserobic microcrganisme which have the sbillty

to degrade tha non-dagradable COD.




