4 4 = y Y
¥9I509INUITWUS nsuiinifenmree v isuazaqmas ldmanuasuuu
o g e [y

wos luitan Taeldden yu

Qs

A ga o Yo A
For o weyudng  Junseiil
Innssusnansumtada  @rndndnnssuduaden

= =) o
AUSATIUASAOUINNIINUT  SAATYNT  AOAZINA
A
ety NYILNA

o o
WA.A3.USTWUT lNA1Se

Unfineo

msfaImInijonindioryeIMIIIARIALAZIAEDINITIINT eI Y a9
waeldmsnuasddldud nlfendnn Tder Tulds ues Wdendrdas TroldmesTudian
nuRRGewiin Bacillus Bacteria wanfnludavyuiiiaffinas 300 das Sasraumsmeyidga
muauﬁ'aamm%u 55-65 % IngAvgawauuaz Ianufeusuiigungil 75°C w3 42 Tus
wiamnthniliwinlundemsindsza 1 deu  udnhlivinaelunesiveunseialdd
dhuna 2 deu  luszwiwmawin quuglunzdiwmesndou iimstanniu  du
ey pH mfuou  ulesew  uwenlwdle  luiesm oz CEC wmsiimsizvinng
s7%  dleAugamsniinlimsineed  AsoRnwenna  MINARINEINLIA AN

dilidweadosas  TUdmFon  uazFelsanmiluduase



Y o 1 [] ar 3 ar =) 3 1Y
panInAapILEAdldAN  shijendpdaayeimisias Sagmasldmainuasaay
ad o 1 o+ o 9 o L P ' ar ’ a
Fawmanaunsarilovdnldtluedned  Taenlusziinnendnlundes  awnsodnw
= ' o eap e o o = 1 1 R
gangiilugiunes ludda lAliunem  nastdTnmeondaueglusie 3.5-163 % &9

w o o 1 a 1 ] s
Llﬁﬂ\iﬁﬁﬁﬂ?WﬂWi‘H‘ﬂJﬂlﬂuLL“U'LIﬁ'EJ']ﬂ']ﬁ ﬂjmzmm'swﬂaﬂﬂnwnﬂamm Elu‘li'NﬂWﬁﬂNﬂiu

3 ¥
ﬂﬁ’e’]ﬂﬂ?'lﬂ“b'ullﬁﬂﬂﬂﬂmﬂ 51-64 % e 22-51 % n"m“l.uszmwmsuuﬂimmmm%u’lﬁ’mv

9 ] l kY =y :’ = ol ] 8t 9

aulfodszndn 55 %  AwmsRniazwdnnduned]y wantnaaoIwu 1o 1w

ar ,:‘3.‘ [ glea [T} =} 9 o d‘ . Q‘ g A

aunsadnwmmiulunasdldanniaggmaelenanuasyiaduq C/N ratio SSuAUIAT
[ 3y ¥ ¥

25-70 unz'lAapasiunsenisiian 18-53 Weduganisnin CEC Gudnuoglusie 15-51

3 ar ' Q. A~ ..3! o oA :‘ at
meq/100g (i) Tuszniemnin Idmudounsedalian 43-95 meg/100g (imiin

udy)  aszinarguiloninfanisll ON o Weosndl 20 uazAl3l CEC wAnd1 60

;v ar 1 A L 1 o3 as

meq/100g (11t drunanvestinooazlu i dfimsasaesnastiuiu1dse
T ) 2 @ A = o 3 2 =

yuztlfondruaznlfongiaaslimsanauisuantios msanasveailonfiouhey

:* ar Y 2 ] d' 5:’ -7} 1 d?l, d':lw é U 1

nnthwinudalamlusae  30-50% iedueaamswiln hinude Tsanlduaseds 1dun

Staphylococcus , Salmonella , Shigella , Cholera LDY Streptococcus UBAMANWL 1N
Strongyloides stercoralis
o v AQ Y =t osooa i v 1 oo ] or o Y
aswilendnilgfmyuiilss@ninmanin ldlddmyuiiswmindasusldinams

wﬂgdv A Y Y ¥ o @ e qy w A
A B PR3 ciel} umE}mmﬂuuﬁzLtUﬂ‘HLiEJ"lﬂ’iUﬂ1Sﬂiwgwnﬂﬂ’J‘lmﬂumﬂclummguﬂﬂﬂwimm

o 1 ar 1 o 3 g as 4
zyhmsdosaaie laviuf Faamdol¥munumsisnuamunsolfiluiaguiuanudnld
3 @ A4 a ; a_ 1 A« A O oa v o e
Tl it waztideslinsdesaatsiniuldendiuazinlaondms AsHANIAgALNY

M 9 LY s o gt L] a 5 . =1
?‘ihﬂl‘!l']ﬂ’)ﬂﬂl.!ﬁ'm'ﬁﬂﬂiﬂﬂj‘i‘lﬂmﬂ'lW‘ll‘E'NﬂEJﬂNﬂulﬂl‘ﬂuE}U'Nﬂ WEHBIHIININITUBINIFTUMS
3
JOUARBANTUAHDINITAINAAA wansndidanudiggnalunisnitnlullnadenisdes

anwvseijoniin



Thesis Title

Author

M.Eng.

Examination Committee :

Thermophilic Composting of Food Waste and Farm

Residueby Rotary Drum

Mr.Poonsak Chanchampee

Environmental Engineering

Assoc.Prof. Dr.Supom Koottatep Chairman

Assoc.Prof. Somjai Kamchanawong Member

AssistProf. Praphon  Kemmadamrong Member
Abstract

A lab scale study on composting of food waste and farm residue using thermophilic bacillus

has been performed. Food waste from markets and restaurants and farm residue such as rice

husk , sawdust , dry leaves and peanut shell were used as raw materials .The combinations of

food waste and farm residues as a moisture content adjustment were mixed to obtain a

moisture content between 55-65 %. The mixtures were put into a 300-1. rotary drum , then

mixed and heated up to 75 "C for 3 hours.The mixtures were put into maturating boxes and

kept for one month. After that the mixtures were piled up to further decompose for two

months. The compost was then available for further use. During maturation and composting,

temperature and oxygen levels were monitored daily ,Moisture content, pH, carbon, nitrogen,

ammonia, nitrate and CEC were measured every 5-7 days. At the end of the composting process

!



size and mass reduction, phosphorous, potassium and electrical conductivity were measured .

Harmful microorganisms were also analyzed.

The results showed that composting of food waste and farm  residues using
thermophilic bacillus bacteria in rotary drum is an effective process in producing good
compost. During the maturation phase, the temperature was in thermophilic stage ( 55-65 °C )
and the oxygen content was in the range of 3.6-16.3 %, which ensured the aerobic condition
of the process. There was no rotten smell during the experiment. During the maturation phase,
the moisture content was reduced from 51-64 % to 22-51 %. During the composting phase the
moisture content was periodically adjusted to obtain 55%. The result also showed that dry
leaves could maintain the moisture content in the maturating box better than other farm
residues. The initial C/N ratio was in the range of 25-70 and afler composting they were
reduced to 18-53 . The reduction of carbon content was in the range 13-25%. At the of
composting , the ral{ge of ammonia and nitrate indicated that the compost was matured. The
initial CEC were in the range of 15-51 meq/100g dry weight and they were increased up to
43-95 meq/100 g dry weight after the experiment. The standard C/N ratio.and CEC of good
compost is at <20 and > 60 meq/100g dry weight respectively. The electrical conductivity was
increased to 2.14-4.56 mhofcm. The result showed that significant size reductioﬁ were found
in the mixture using sawdust and dry leaves while the mixtures using rice husk and peanut
shell were not significantly reduced. Mass reduction in terms of percent dry weight was in the
range of 30-50 %. Harmful microorganisms such as Staphylococcus, Salmonella, Shigella,
Cholera and Streptococcus were not found in the compost. However, eggs of the parasite of
Strongyloides stercoralis were found in the final compost.

The expertment showed that the composting with rotary drum was better than without

rotary drum. Because bacteria was activated by heating and materials ware mixed



homogeneously. Sawdust , peanut shell , dry leaves and rice husk could be as moisture
conditioner particularly sawdust and dry leaves . However the mixed materials could use to
improve the quality of compost . Food waste was deéomposed better than market waste. The

seasonal composting was not signiﬁcant for the quality of compost.-



