Wy3uns 5119 : MIANYITLUY DOWNFLOW HANGING SPONGE (DHS) Taoliae
wuATiouass et MhinanInsE Y UASB Tugaamnssuutlaiudnlzvds
(INVESTIGATION OF DOWNFLOW HANGING SPONGE (DHS) SYSTEM USING
BACTERIAL AND FUNGAL CULTURES AS A POST TREATMENT FOR THE UASB
EFFLUENT OF A TAPIOCA STARCH WASTEWATER) 91915871304 :

Aremans1913d as.yydo Ivasiades, 309 v,

. § g o w as/‘ @ o
MIANBITLUY Downflow hanging sponge (DHS) meuszyuihiatundelitussy
o w 2’ = A Yy 9 a S d 1 o
UASB 11!ﬂ”IS‘]_I11Jﬂu”ltﬁﬂﬂq@]ﬁ”l‘]riﬂiiiJT]iJﬂ’ﬂiJ!sllil"Uu"UﬂQﬁTiﬂu‘]ﬂ’iﬂllazllUIﬁilﬂuq% LLG]IG]EWI’Jllﬂ
~ o & 9 1 a ~ 9)5 A A
53UUﬂif’NGIf’JﬂﬁNi]”IL‘]JLl@]i’]Qﬂ’J‘]JﬂllﬂWﬂ"liziJiinﬂﬁﬁ@uﬂiEJGIMG]"ILLazf’NVI mmmﬂiumazmmﬂ
a A o @ a a = 1 o Y =
ﬁ”lii’]Ll‘V]SEJQQ‘113ﬁl!'iJfT‘Lngﬂ”lilﬁ]iQJJL@]‘]JIW]Ji’]Qi]Eﬁf‘WﬂijNLEI‘VIL‘VIE’JIiﬂii’)‘l/\l‘l/]ﬂﬁuilﬂﬂﬂﬂ”lw‘luigﬂﬂE;N

=\

=KX a @ agj Y A qu/ Yy 9 1 o F% [ us: == dyd
ﬁ]\ilﬂﬂﬂﬁi’gﬂ@]u%uﬂi’mqﬂ aﬂmﬂ1smweu"lummsam‘lﬂcluimu DHS ASUUNTANHIUIIY

@

) Y
agUszasAiieWimunszuy DHS Tagl¥i%esn (FDHS) nazuuaiiGe (BDHS) uyawlumsiu

Yy 9
o 04 o

Mdashieanszuy UASB  Tugaamnssuutlaiudnlends msAnuiimsulSeuiey
Aa a a o o a 4 [ H
152 ANTMNIZUY FDHS 1ag BDHS dremsdsziiumsmiaaisounsduas lulasmu amaannia
o [ = 0911 o a o a| d = 1
AANAAT LAZANHUSVDINZAOY DNNININITUsUNUNANTZNUVDI09RUsEnoVVRINaNATINDNS
) = Y 9 a A I [ I
MUVDIFATN 1azANWTNTUVDIATOUNTI TUTEV DHS Taguiiansnaasdesnily 3
[] 9 [ < Y o [ -Y
¥rnaFaiszeznar lumsnanuly RUN 1w 4 92709 azly RUN I tag RUN I 1
o 1 Aa A o w a =4 1
#2119 MINWaMIANB NN ANTMNNTIAETOUNTIV0ITz VY FDHS gan9N52U1 BDHS
Y
lunnyeuesmsane Taolilszaninmmshidaniiloananua  (TBOD) 1u%1983-95% aau
Uszansnmmstiva lulasiouvesszuy BDHS wugegalu RUN I lagamnsoida lulasau
qsxl 9 1 ] o w 9 Aan o
nanualdlszana 68% uaszuu FDHS hiansanida luTasnudienizuiums luasimsuuay
A A o ya o = ' ~ o o a a ~
aluasiinaula Bnneninmsanemnsineamaasnudasimansyau Iavesgadn (M)
1 ~ & g ] ~ o w 1 9 1 Y] 1 =
gagaluszun FDHS daudl 1 Fududiiawnsosidaa TBOD lagagamuny daumsany
o 1 1 < 1 { 1 [ 3'
99A1/32N0UUBINLNBUNYNABITITEMENY (VSS) Tuaznauiagludinaranenivessuy
S 1 J 9 A = 1 a FU 9 AR o Y a
FDHS ligasuiaaaiuaasdinnuainsalumsdesaaioaznoumna ldnoudiadaeiilsinag
2 a g g o q ¥ a e =
dugavenzneuIuluszuy tazmanadulevouresni 1y Inseasavesssuudauaianady
U a Y a d KX a Iy A aszl = [ 3
uazmInemuavesoImstazeonguiigmeluilauaiuna 148 Snnemsanedamunszuy
;/ =1 ~ A~ = 1 o Y I Aa
DHS waaesszuviadesmwdemsnlasumlasan HLR K1liszuu DHS  dluszuund

a a I o W g} qa/l o
‘]Jigﬁ‘ﬂ‘ﬁﬂ']wmluﬂTiUJuﬁgﬂﬂﬂ'lﬂﬂu']!ﬁﬂ"lluﬁﬁﬁﬁgﬂﬂ UASB



I1

= v - A oy = 9 ¥ . X
MIANYIAIBnUUIIasINIAtiamaasinsAny1laon15Useynald  Unified multi-
4 a ' a
components cellular automaton (UMCCA) model Lﬁa‘ﬂ‘jzmummmwmuuumawlam?amﬂ
s cl ] = = A=K = ' '
padszaouiifuveuds sranamsAnuimuiilduaiduszuu BDHS  Tnnumuiuiugani
52UV FDHS snualuyndisvesdalfnsel Taoaiioanindasimsaisvesyadnluszuy FDHS
° 1 =2 o o ¥ = d = 3 ¥ & ) 1
411715500 BDHS Jufamsazauveusaanaiondrludlduasslaunnii naziliohisinnu
1 = 4 o @ o 1 = o = = 9 @ a
v lllszdiumnnuduiusvesmsamomuialuflauass () wuniiuuaTduiassfuiu
Y ' Y] s 2 R a ¥ ' = 9 o o
Hufuanunuuuy Tasmuuuvesiauaisgaliogiesndwazilasead e lisduouiian 7, qa
andwatwalimanunundud e damuiin f, Wuaredszuy FDHS 740915201 BDHS

1 = o = [ =2 = o =2 A Y = 3 = as X
LLﬁ:ﬁﬂ']ﬂTllIWiau*’Uﬂﬁﬂﬁllﬁli&NﬂWﬁﬂﬂﬂﬁWlli$ﬂUﬂ7J']3Jﬁﬂ‘U@QwﬁﬂJﬂidE]ﬂﬂ’JU onNamHansany109 1

=

anuFanulumsesvislaseadvesflduaSaninanisnuaensoemulIaLas s oouaaly

= g

meluilduais Saihlignsnvguitenlvlumsiduszuuldianuminzay

2
b N

\

s -

M3 Aenssudunadeu muile¥ernfayy o FEmwe T
) 4 { e @
imsfne 2552 auila¥ea1nsdndinm O(}} ol

moiteFeonsdnuanisay ,Q/ /4

W)




PATCHARIN RACHO : INVESTIGATION OF DOWNFLOW HANGING
SPONGE (DHS) SYSTEM USING BACTERIAL AND FUNGAL CULTURES AS
A POST TREATMENT FOR THE UASB EFFLUENT OF A TAPIOCA STARCH
WASTEWATER. THESIS ADVISOR : ASST. PROF. BOONCHAI

WICHITSATHIAN, Ph.D., 309 PP.

DOWNFLOW HANGING SPONGE / FUNGAL BIOFILM / BACTERIAL BIOFILM /

TAPIOCA STARCH WASTEWATER / BIOFILM DENSITY

Investigations were carried out to evaluate the performance of downflow hanging
sponge (DHS) system as a post treatment for industrial wastewater effluents containing
high organic and nitrogen concentration. In general, it is important to keep the organic
waste load for biofilter constant and as low as possible because a high heterotroph bacteria
combined with biofilm detachment may clog a biofilter, backwashing is not possible in
DHS system. Thus, the objective of this research was to develop two DHS systems using
mixed fungal culture (FDHS) and mixed bacterial culture (BDHS) systems, and to examine
their potential for improving the quality of UASB effluents form a of tapioca starch
wastewater treatment process. This study attempted to compare the performance of the
FDHS and BDHS systems by systematically evaluating organic and nitrogen removal, the
biokinetic coefficients and sludge characteristics. Effect of biofilm compositions on the
microbial activity and effluent organic matter concentrations were also investigated. The
whole experimental period was divided into three runs (RUN I, RUN Il and RUN I[1I) with
the hydraulic retention time (HRT) at 4 h, 1 h and 1 h, respectively and the organic loading
rates (OLR) fluctuating in the range of 1.0-3.6 kgTBOD/m*-d. The organic removal
efficiency of FDHS system was higher than BDHS system during three runs, ranging

83%-95%. The highest total nitrogen removal efficiency was found during RUN 1 about
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68% for BDHS system. But nitrogen was not significantly removed in FDHS system by
and nitrification and denitrification.  Values of biokinetic coefficients of aerobic
heterotrophs indicated that substrate utilization rate (r,) and maximum specific growth rate
(tmax) Were higher in the first segment of fungal culture in FDHS system. Moreover, the
VSS concentration in retained sludge of FDHS system remained almost constant suggesting
that the degradation of old biomass nearly balanced the accumulation of the fresh one.
Filamentous fungi formed the loose biofilm that presented sufficient high substrate and
oxygen mass transport. Furthermore, two DHS systems exhibited substantial stability with
respect to fluctuations in hydraulic loading that the proposed two DHS systems can be
promising post treatment for UASB effluents.

The unified multi-component cellular automaton (UMCCA) model was applied for
the quantitative simulation of the biofilm’s composite density. The biofilm mass transport
evaluation provided an empirical relationship between relative diffusivity (fp) and biofilm
density (p). All simulated results indicated that BDHS biofilms were denser than FDHS
biofilms. This can be explained by the biomass decay rates (kq) of FDHS system were
lower than BDHS system. The relative diffusivity (fp) values decreased with an enhanced
biofilm density. The top, where the biofilm was young and irregular, had high fp values
that cause of small composite density. Also fp values of all segments of FDHS system were
higher than BDHS system. And, results show porosity decreased along the biofilm depth or
the density was increased. Furthermore, the results of this study are helpful in obtaining a
clearly physical description of biofilm structure affects mass transport and biodegradation
in biofilms. That leads to suitable operating condition control.
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