518911498
A
1599

= o # r
ﬂ'ﬁﬂﬂ'ﬂ'lﬂizﬂjuﬂ'ﬁﬂ'lﬂﬂﬁ&lﬂ

INAHDINIIFINTUAMITANRADNINIIMSINYAS

The Study on Composting Processesfrom Food and Ageiculiural Waste

3 ox
{3b
(¥ = g Aav ¥
ANTNIFTHIN AIBIIRY
.. 2547

mdeillasunuganyuINdInNUAMENIINMINIANANY




A £ 4
NeNWIdees  MaAnyInszuwmshijoninanseemss iy Taqumionma

ASINBAST
U W o =} =} Qo d
WIDY UNAIBUIA ATFITAY

=Y = (n‘

Ysunsaudmn INmaasFuadon

a o =
Az Innenaasiazmng lulad
LIRTY UNTINOITEIIBAGAY DN I
Umsanmn 2547

unAnLo

msﬁﬂymszaﬁyﬁfgﬂﬂszméﬁﬁ"aﬁﬂmmiﬂﬁ:mumsﬁwﬂwﬁﬂmmﬁymmsémﬁu
Lﬂyiaﬂmﬁﬂﬁqmqmsmym o wwdn Apauwaueed g daymsdnun dnloanith
4 dau fle 1) msAnuesdUszneuve D TINAY RaMED T MaNIsnEAs  2) M3ARYY
é”mwdau‘fimmmn“lumﬁﬁwﬂtmﬂﬂ HaigAnmsaouuaamememiei ez
MW wag 4) MsAny SRR Ishan luilovdn Tunszuoumsiiaiiondn ldaruguai
C/N Euduyszang 30 'uazmuaummcﬁuﬂaaﬁszaznmﬂﬁﬁﬁﬂ"lﬁ'ag“lucha%'auaz 50-60
nnmsfnynelaTavelrye s Iay Tagusin wuilFidwmE e Taguinfimanz

y

a & '

audin [k \aoldaamunisalaouidlaminasa @il waziinmiiiaiusening
¥
fazuwntihilondn Aadl
nsulasumlaamemea CrehilsuaanuFusaeaszeziainisnaininig
a ¥ ® w A Qw v A Y] ) [ o ¥y Aa
wlavulasaaienfany gaduasmisvnini 90 Tu wudnawdAn  Anauwan uazrhedl
¥
USnaanudumniiadse 4443, 42.85 uaz 40.02 muB1AY gampllunngansnaaelll
[ k4 £\ o [} a o Y] J ] 9
dnuazadasaatoy lavlugg 21 Juusn guugilunoadloningeay uazlugisgaie
sagmsudngurgil lunestjondnindfssiugungluesussone meglugie 299 -
ssedmaaior manuiunsa-aelunesijoninlugae 20 Suusavesmsniniiaioa
09 0411529 4.3-5.3 Taoluiudi 90 vosmsusin senudunsa-melidneudiensi Tay
weda Aneurn uaziswrniiaieglumae 7.25 - 7.56, 7.11 - 7.2, waz 6.75 - 7.07
madeuutasmant wulSnamsveuliualdudesy  anasnaeaszoziig
as o o Y a 4 v 1
yoamsntin Tavluiuh 90 vesmsndndSmmsveuegiugaedovas 3050 - 3115

: 2 < \
Usina T Tasnudiuud unees iy TasdnausniilsuneTulassumnnigenoegly




$33ouay 2.07-3.28 dnuspinuazved iy lulaswueglutdosas 1.64 - 235
@ 011- 177 muddy Shsrdau AN lunawesmsnsinduua Tuanas Taoluiudi o0
voamsnsin  Sasaan CIN - vesinauniishiigane 1153 druvhaduazimding
Sas1dan CIN iy 1757 aer 1394 sudady YsmnamleaeFafin Tumutudndiey
TaoswAndUfinamearesmnniigafiaglusasdosar 006 - 008 daurediouag
Anausnidsmaeawesaoglusis fevaz 0.01 - 0.03 uaz 001 - 0.02 AWEWY
U5ma TmmanFouduun Tuasaadndos  Taovhednfusua nunadeunniigadooy
Tugedovas 0.22 - 0.53 drudnauruazrudnlilsua TwumaGoueylusedovar 0.1
~048 110 0.17-0.28 MURAY

msdounlasmnsdinm wuhmsavunlaadinngduniialing Mesophile
tanwaz Indifoeiu Tﬂuﬁﬂ?mmtﬁnﬁuiwﬁaausmm:ﬁdwqaqﬂu"iu‘ﬁ 77 YDIMIHIN
Fafishoglugaa 7.50x10” - 8.80x10"” CFU/g it uanastesn suduge
msviin Talunnganisnanealiarlndifeeiusio 200k 0” - 2.40x10” CFU/g guvvnAg
103D Tnups Thermophillic  microorgdniams N oieA1s ) douuilasndroadgninInuny
IfSiagegaluiuil 1a Tnoijed gt 3.80x10” - 2.00x10" CFU/g {an8vd ann
ndndui 21 vesmso uaxtﬁwﬁuadw%ﬁq 3nnse TagluiWi\de Whadniidnm
iy 2.00x10" CFU/EFnRUETAUIAY  1.00x10CFU/g Wassminila1 iy 3.20x10"
CFU/g manain

A

Py d |1a o ) . Y - e
msains zisinusigluilondn nugdilenini ldondneusniidsualulasou
o 9 [} % 94 Y [V <+ L%
AgwAnIovaz 2,70 dausuApuagdidandiiiusesas 2.18 uaz 1.77 Taeiloninyn
ganisnaaoslalluInsnugrisesgiu uaznunllSmureavesmios Tnunadoum
y? ¥
adwasguijovosnsmlRonngy  doiulumsldaunrsiimsdSvlsnaveadesauas

'3
TnunanFon i Reimnalaiuinsgiu




Research Title The Study of Composting from Food and Agricultural Waste

Resear cher Miss Thunwadee Srithawirat
Department Environmental Science

Faculty Science and Technology

Institute Phibulsongkram Rajabhat University

Academic Y ear 2004

ABSTRACT

The research was dealt with the composting of F0od wwaste and.\agricultural residuals.
The goal of the project was to study on compasting_ progesses . yFhevaw materials were food
waste, water hyacinth, rice straw and vegetablé‘fesitluals, The investigation was divided . ift0
four parts : 1) the determination of compgsiimatetial’s, 2) the investigation of suitable Wixesof
food waste and agriculturgl; residueals, 3) the study on physical, chemical ang-fiological” changes
during compost processes, and 4)_the evaluation of major nutrients.\Fhe'experfmental conditions
were as followed s A\ ratta of food waste and agricultural residugswas 1:4 and the initial C/N
ratio anghnoTsiure'content were controlled at approxitnatel y:38-and 50-60% , respectively.

The*patterns of physical changes of akmaterials were similar. The moisture content on
finalVstage of vegetable residuals, waterihyaeinth and rice straw  were 44.43%,42.85% and
40.02%, respectively. The temperatuirg-patterns of al composts were similar. During the process,
the highest temperatur&-:Wwas the-fice straw compost (45.3°C). At the end of the process, the
temperature_of, all «Composts were same as ambient temperature (29.9-32.5°C). The pH of
cempastswas'extremely decreased during 20 days as 4.3-5.3 and The pH was increased on the
fingl, stage as 6.75-7.56.

The chemical changes had been shown that the carbon content and C/N ratio were
gradually decreased during the process. At the end stage, the carbon content was 30.5-31.15%.
The C/N ratio of water hyacinth, rice straw and vegetable residuals were 11.53, 17.53 and 13.94,
respectively. Nitrogen content and phosphorus content were dlightly increased during compost

processes. At the end of the process, the nitrogen content of water hyacinth, vegetable residuals




and rice straw were ranged between 2.07-3.28%, 1.64-2.35% and 0.11-1.77%, respectively.
The percent of phosphorus of vegetable residuals, rice straw and water hyacinth were ranged
between 0.06-0.08, 0.01-0.03 and 0.002-0.020, respectively. The amount of potassium was
gradualy decreased. The potassium content of rice straw was the highest reduction (0.22-
0.53%). The potassium content of water hyacinth and vegetable residuals were 0.18-0.48% and
0.17-0.28%, respectively.

The biological changes had been shown that the mesophillic microorganisms wete
increased during first and middle stage(77 days). The peak of mesophile ranged in #8x10"
8.80x10”’CFU/g. On the final stage, the mesophillic microorganisms were gragually: decreased
as 7.00x10”-2.40x10'2CFU/g. The pattern of thermophillic microorganidms Wwere increased
during 14 days and slightly decreased during the prgcess...On\56. days, the thermophillic
microorganisms were increased again. At the end::ofytheprocess, the thermophillic
microorganisms of rice straw, water hyacinth and:vegéable residuals were 2.00x107, 1.00x 100
and 3.20x10' 'CFU/g, respectively.

Theinvestigation,6f majdFnutrients 'had been shown that the nitrogefhgontent of water
hyacinth, vegetable resigals and:rice straw were 2.70%, 2.18% and- N7 7%, réspectively. The
nitrogen content&pfiall\composts was over standard of fertifizer=set by Land Develop
Department.”The amount of phosphorus and potassium @k these composts were under the
standard, Fherefore, these composts couldsbe used+as fertilizer if external phosphorus and

potassium reagents were supplied, in,the gualified amount before application.
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Achromobacter .
Angiococcus sp.
Bacillus subtilis

G. stearothermophilus
Cellfacicula sp.
Cellulomonas sp.
Cellvibrio sp.
Clostridium sp.
Myxococcus Virescens
M. fillvus

Polyangium sp.
Psuedomonas .
Sorangium sp.
Sporocytophaya sp,
Thiol gbaci|lus thioaxi dans

T. dertigrificns

Alternaria tennis
Aspergillus amstelodami
Cephalosporium sp.
Cladosporium herbarum
Coprinus Cinrrrus
Geotrichum candidurn
Paecilomyces

Polyporus vrrsicolor
Scopulariopsis brevicantis,
Trichoderma viridae
Asper gillys fumigatis
Chaetomiym thermophilum
Hyniicola insolens

H. lanuginosa

Mucor pusillus
Penicillium dupenti

Spor otrighuneermophile
Talaromyces thermophilis

Thermoascus aurantiacus

Micromonospora vulgaris
Nocardia brasilensis
Srptomyces thermofuscus
S. thermophilus

S. thermoviolaceus

S thermovulgalis

S. viol agesuis-ruber
Sireptospotangium sp.

T hegr moactinomyces vulgalis
Thermomonosphora curvdta
T. fusca

Thermopolyspera polyspora
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|

LPIHAN | Anauyn NRRLIADY
0 56.87 58.44 55.14
7 54.34 55.98 53.56
14 55.76 56.43 54.98
21 54.04 55.2 52.03
28 56.84 56.52 54.95
35 55.34 54.95 SA32
42 55.98 55.45 52,76
49 54.29 53.6 53.69
56 55.79 54,05 53.84
63 53.04 52.75 52.41
70 3073 51.05 483
77 48,04 45.39 45,98
84 48.65 46,4 45.46
91 44.43 4985 40.02
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aens annuilunsa-anlusznitanisnn

520NN (JU)

1 <] 1 ] Y
amnudunia-a1e (pH) lusgrnensvin

AR Anausn 1at13
0 4.59 4.85 5.21
7 4.65 4.75 5.35
14 4.32 443 5.15
21 4.25 4.69 5.19
28 4.68 5.39 5.76
35 4.87 6.425 6675
42 5.64 6.805 035
49 6.25 6.8 6.92
56 6.64 -+ Q6 7.185
63 6.75 7.11 7.25
70 684 7.2 7.44
77 6.89 7.08 W34
84 6.95 719 7.49
a1 7.07 124 7.565
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IFHAN HAAUF a7
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7 33.7 414 39.72
14 37.4 422 40.62
21 32.8 41.1 40.78
28 33.1 39.47 37.85
35 38.5 41.35 406
42 36.3 39.66 40.26
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FLHLIAINUN (TU)

a [ 2 ' ' %
amwmummﬂum"luTmmualuizmwmsﬂuﬂ (C/N ratio)

IAEAD AAAUT et
0 20.70 19.50 35.77
7 20.55 20.00 30.55
14 19.48 16.75 29.65
21 17.73 17.64 28.52
28 19.24 15.42 29.12
35 19.62 14.02 26,71
42 15.45 13,54 23.54
49 13.56 10:85 21.44
56 14.37 1259 19.58
63 13.91 11.70 18.38
70 13:35 10.09 19058
77 13:87 12.09 $6.90
84 15.11 11.79 19.21
91 13.94 L1.54 17.57




77

1519 0.7 Usuaeanesalusevinamsuin (%)

L. Psinarearesaluseninamnin (%)
sroznamin (Ju) ;
eI - Aneue wedha
0 0.06 0.00 0.02
7 0.06 0.02 0.02
14 0.07 000 0.01
21 0.08 0.00 0.01
28 0.08 002 0.02
35 0.06 0.02 0.02
42 0.07 0.01 RS
49 0.07 3 0.00 0.02
56 0.07 0 0.01
63 0.08 0‘.00 0.02
70 0:07 0.01 0.0l
77 0:07 0.01 Q02
84 0.08 0.02 0.02
91 0.07 002 0.02
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oo U Inunmdon lusevinemsvain (%)
FLYLLINNUN (W)
(uAn ANALYN TRRLTRp)

0 0.19 0.39 0.51
7 0.29 0.36 0.39
14 0.23 0.39 0.48
21 0.20 0.48 0.52
28 0.28 0.48 0.52 {/{
35 0.27 0.48 0“5@,\&&
42 0.30 0.43 &/23" @&3
49 0.26 &&0.37
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L. Mesophilic microorganisms (CFU/g)
FosnamEn W) {#Hi N ANADY Wt
0 1.01X10° 6.75X10’ 1.24X10°
7 7.50X10° 6.50X10’ 2.21X10"
14 7.35~10" 9.40X10" 1.28X10"
21 5.29X10" 3.20X10" 1.00X10"
28 8.95X10" 6.80X10" 6.10X10"
35 7.35X10" 3.70X10" 1.38386\
42 5.05X10" 1.00X10” £350X10"
49 6.80X10" 100X 108 §30X10"
56 4.45X10"° ].9ox10'2 6.00X10"
63 8.10X10" #B0X10" 1.70X10"
70 2.99XT0% 5.00X10" 340X IR
77 NISXA0" 8.80X10" 2.30X10"
84 5.37~10" 1.10X10" 1.00X10"
ol 7.00X10" 2.40X30™ 7.40X10"
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Y . Thermophilic microorganisms (CFU/g)
TEoEATn O YA AAAUFI e
0 2.60X10° 1.26X10" 1.27X10"
7 4.00X10" 1.40X10" 9.95X10"
14 5.80x10" 3.80x10" 2.00X10"
21 6.40X10" 5.40X10" 8.90x10"
28 7.00X10" 1.70X10" 3.10X10"
35 1.90X10" 3.90X10" 2,500\
42 1.64X10" 6.40X10% As0%10"
49 2.00X10" 4,20X10¥% 10ox10"
56 8.00X10" . BRORI0 4.80X10"
63 3.00X10'" #30x10" 8.50X10""
70 7.20X10% 4.20X10" 400X 10N
77 200%10" 3.80X10" SOXH0"
84 5.00x10" 3.00X%10" 4.00X10"
2 3.20X10" 1,003:30" 2.00X10"
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22 myuanzvmafinalulasfou (Nitrogen Content) 1833 Kjeldahl @

Standard Method [20]
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Colorimetric 14 AOAC International  [20]
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