nA49C23

Sasmuarwity fnnuanenennriSuuk

mgm

) el

S abs Gae

TEITRYE v n FRYAAT AT ITTIRW
e "--Ja&i..a.a- LGN s FI QN F Y

“

LYRNNTED
Vo il A0

&

hde sk T
S 33

-
TETEm T My
msre . *

= o o
MM ERC et Fas ettt aigs
= {;;cu.h-:@sﬁ-. A TiS Gr i SeblS B

Phhw 1 FEan¥E

e’ | 1
L4 2.0 Lol ~ @’9'%‘\
Nk L SR ERU LR I




< seemannify dnineimmensnimieiSuuviend

T

e
on T
&7 08
Z ‘ L

U INYIFYIILUNY |
¥, &

msl¥unay o1 uazgnueanaadn iudnaraludanseslioima
Wiethiavin@ennmswanuruenamns
UTILIZATION OF HUSK, CHARCOAL AND PLASTIC BALL AS SUPPORT
MEDIAS IN ANAEROBIC FILTER FOR RUBBER SHEET
WASTEWATER TREATMENT

IV UNIN BUAY

= =Y 4 Y v a
InentinusiS g dnnssumansumuada
UHINGALVOUUNY

.. 2553



YV \ a o o o YV
mslaunay a1 wazgnueawaaan ifudnansludansedlioims

RN UTSD 1NN THAAUNHEIINS

T IDUNNT BUNY

a = ‘A o \ =< =< o a v A
Tnzlmwuﬁmﬂumuﬁuwmmsﬁnummﬂangﬂsﬂ?moqmmnssumaﬂsumummm
a a t-a' v
a1VNIPIAINIIUAUNAADN
v a a o a (Y] v
VANAINGIQY WH1INGIAYVIUUNU

.9, 2553



UTILIZATION OF HUSK, CHARCOAL AND PLASTIC BALL AS SUPPORT
MEDIAS IN ANAEROBIC FILTER FOR RUBBER SHEET

WASTEWATER TREATMENT

MISS JANTIMA YAKOEN

A THESIS SUBMITTED IN PARTIAL FULFILLMENTS OF THE REQUIREMENTS
FOR THE DEGREE OF MASTER OF ENGINEERING
IN ENVIRONMENTAL ENGINEERING
GRADUATE SCHOOL KHON KAEN UNIVERSITY

2010



&\

it

uHINYIIPFIUUTY

luSusesIneniinus
UM INNABYBUUNY
nangns
IMINTFUMAATNHVUNG

I IAINI TUAUIAADH

= a

3 < ' a o o
¥oInendinus: m3lfunan s wazgoueanaradn udnarsludinsesldome

4 Y g = '
tﬁamuau1tﬁaﬁ1ﬂﬂ1iwammuUNMﬂ
A Y o a a < @ o ’ 4
YOUNMIINENTUNUS:  UNTNIVUNUT BUNU

o o
ﬂwnssumsuoummfiwui HWALAT. TUAN TUDITHI Usesunssums

9.93.00003 YVIYIN . nIIuns
a (4 a
0.05. Yoauns yulssans  asTuMs

o a a ¢
2113amlSnu I nendinus:

2m1sonfSnn

......................................................................................................

o ° ' a £
(503MaA3130 A3. anhawiunad)  (Gesmans 19130 as. auiln Fsznansns)

o

AUVAVUNAINGIY AUVAAULIAINT TUATAT

a a 4 “ o '
AVANTUDIUNTINYIQAVVDULINY



Juiiun ouin. 2553. mslviunay e nazgnueanaradnilusanarsludanseslioma ethimindeen
mswanuaenam s, moiinuslIganimnisumansuvninda ainimnssudanadoy
DUNAINGIAY UM IINIABVBULAY.

¢ a a < a 4 a &
mmmnﬂ?nsnnmuwuﬁ 1 D.A3.YIUNT V!uﬂi:ﬁ‘/lﬁ

o 1
UNAAE
Y aw A A a a ' a a
JaquszasAvesanidduiine itenfSouioursy@ninmveaunay o uazgnueanaddn Alfidu
o @ o /5 iy .v - ] o o .’ N
fnanludansesomamnetnimindsnnmsndankuniamns uazdnyiszeznainnuiude (Hydraulic
Retention Time; HRT) HAzdA3 M3 215 SNAMSOUN3§ (Organic Loading Rate; OLR) imunzaruyeananseald

v ¥
ome U udonInmsnaarue M Rdm 3,000 un. &led/aas gnldifuindszuudmivdinseslions
- wa o A o 4 1 W ' - - o o .'
wwade§iiams 3 fadaussgiananiuanaiaiu vansnaasauaalfisiuinlsy@niamlumsinimi
3 v . v
iveadanses 1¥ormemildanaiaia 3 wiia # (1) szoznadniiuiugde 6 u nazdasmszussynasdunsd
v
0.50 nn. & Ted/ans/ M (2) szeznadmfninde 2.5 Ju nazdasinszussnasdunid 1.20 nn.§Ted/das/iu
v g o’ @ [ = - d - o oa o 1 3
taz (3) szoznannmnuinge 1.5 T uazdasimszussynasdunid 2.00 nn.Flef/aas/iu hilinnuuandrs
fusdnihisdwynada Nszdmnivde 0.05 Uszantamlumsiniadled vewduviuaes uazveda
¥ .
uvIuaBYszIMod1e aglusae 95 — 98% 92 — 96% LAz 92 — 96% AWAIRY 8613 TshA viudsiirdudansesld
J . o = - o a o - - 24 - (24 ) o
oman Idonuilumnaniinnulanniqe sasimssdafadinmuazdSunamaiimulufadinmeesds
v ¥ . .
n30a1¥o1mmis 3 dnfulinnuuandsduedniifoddgyniada Rszduivdng 0.05 fansesliormanly
JaqsssunAneunavuazanuiudinan idasmsnaamadanm 3.30-3.55 aas/u nazdSinafatimulu
MBFINN 62-66% WBUNNOATIMIHAAMIFTINM (3.95-4.40 Ans/TU) uazUTmamaiimulumadniw
(73-82% awd1av) vesdanses 1fomai 1§ iagdunsizvifegnueanaradmiudinars Tasnmsnmuda
v .
anuanse lunstinimindevinmswdaudusiamsivesdanses1eimen1§iagsssumnalndifivdiy
amumusovesnansel e imei lddnannniagduns e luvaridinses omeildnariniules
01 (1.5 M) Sanuawiselumstnialdlndifssdudinse lformanldnadnifuinnndt 2.5 uay 6 Su)
¥ . v .
Aaniu dansed lfeimaiidnasimszussynmsdunid 2.00 nn & Ted/ans-u szoznarmimiude 1.5 fu il
- J 4 o ad b ¥ a - 4‘ 3
unavnSenwdauiuiagsssumaimidiuluiestu erwdumadeniimuzay Tundvesnisamuuas

v
awansalumsiheinie dmivddsznouns Tseiaonnaidn



Jantima Yakoen. 2010. Utilization of Husk, Charcoal and Plastic Ball as Support Medias in Anaerobic Filter for
Rubber Sheet Wastewater Treatment. Master of Engineering Thesis in Environmental Engineering,
Graduate School, Khon Kaen University.

Thesis Advisor : Dr. Mudjalin Poonprasit

ABSTRACT

245623

The objectives of this study are to compare the treatment efficiency of husk, charcoal, and plastic balls
used as support media in anaerobic filters for rubber sheet wastewater treatment, and to study appropriate hydraulic
retention time (HRT) and organic loading rate (OLR) of the anaerobic filters. Rubber sheet wastewater containing
3,000 mgCOD/L was used as the influent for three laboratory-scale anaerobic filters containing different types of
media. Results have shown that the treatment efficiencies of the anaerobic filters containing 3 different types of
media at (1) the organic loading rate of 0.50 kgCOD/L/day and hydraulic retention time of 6 days (2) the organic
loading rate of 1.20 kgCOD/L/day and hydraulic retention time of 2.5 days and (3) the organic loading rate of 2.00
kgCOD/L/day and hydraulic retention time of 1.5 days had no statistically significant difference, at the 0.05 level of
significance. The COD, SS, and VSS removal efficiencies were in the ranges of 95 — 98%, 92 — 96%, and 92 - 96%,
respectively. The effluent from the anaerobic filter containing charcoal as support media was however the clearest.
The biogas production rates and methane contents of the 3 anaerobic filters had statistically significant differences,
at the 0.05 level of significance. The anaerobic filters containing natural materials, which were husk and charcoal,
as support medias had the biogas production rate of 3.30-3.55 L./days and methane content of 62-66%, less than the
biogas production rate (3.95-4.40 L./days) and methane content (73-82%) of the anaerobic filter containing synthetic
materials, which were plastic balls, as support medias. In total, the rubber sheet wastewater treatment capability of
the anaerobic filters containing natural materials was comparable to the treatment capability of the anaerobic filter
containing synthetic materials, whereas the anaerobic filter operated at a lower hydraulic retention time (1.5 days)
had a comparable treatment capability to the anaerobic filters operated at a higher hydraulic retention time (2.5 and
6 days). Therefore the anaerobic filter operated at the organic loading rate of 2.00 kgCOD/L/day and hydraulic
retention time of 1.5 days, using husk or charcoal which was locally available natural materials, could be an

appropriate option, in terms of investment cost and treatment capability, for small-scale rubber sheet manufacturers.
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