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Abstract

This research studied on the prototype of trickling filter by porous concrete in wastewater treatment.
A study was divided into three parts. 1) The synthesis of porous concrete: It was found that porous concrete
provided quite rough surface, dark gray in color with cylindrical shape. Porous concrete made from course
aggregate sizing of 9.5 mm, the average diameter of 19.83+0.38 cm, average height of 5.16+0.24 cm, average
cross sectional area of 308.89+12.19 cm’ and average weight of 2.75+0.07 g, were obtained. The average
coefficient of water permeability of 0.82+0.04 cm/s and average void ratio of 32.38+1.95 % could be measured.
While porous concrete sizing of 19.0 mm, the average diameter of 19.91+0.35 cm, average height of 5.33+0.24
cm, average cross sectional area of 311.48+11.24 cm’ and average weight of 2.95+0.09 g, were also obtained.
The average coefficient of water permeability of 0.91+0.04 cm/s and average void ratio of 33.78+3.05% could
be measured. 2) Sampling of wastewater at grease trap manhole of central canteen, Ubon Ratchathani
University was collected and found a pH value of 6.24+0, BOD of 420+0.98 mg/|, COD of 800+0.98 mg/|, SS of
84+0.98 mg/l, and TKN of 33+0.98 mg/\, respectively. 3) The efficiency testing of wastewater treatment by
porous concrete in the trickling filter, it was found that the trickling filter tank of porous concrete made from
course aggregate sizing of 9.5 mm provided the hydraulic loading rate of 0.38 m’/m’sd which could be
categorized as low rate trickling filter type and also organic loading rate of 0.25 kg BOD/m’~d which could be
categorized as low rate trickling filter type as well. The pH value in range 5.30-7.70 could be obtained.
The efficiency of BOD, COD, SS and TKN treatment have found a better efficiency as compared with porous
concrete made from course aggregate sizing of 19.0 mm. The trickling filter tank with porous concrete made
from course aggregate sizing of 9.5 mm showed an efficiency in BOD treatment of 96.85+0.37%, while COD, SS
and TKN provided an efficiency of 91.60+0.98%, 74.40+0.84% and 81.25+2.94, respectively. The obtained
results of pH, BOD, COD, SS and TKN values have passed the wastewater quality standard.

In conclusion, porous concrete made from course aggregate sizing of 9.5 mm. with flow rate of
2 litres/hr, the hydraulic loading rate of 0.38 m’/m’«d and organic loading rate of 0.25 kg BOD/m’+d
showed the highest effectiveness in BOD treatment and the result of BOD has found passing in
wastewater quality standard. On the contrary, porous concrete made from course aggregate sizing of
19 mm, even the experimental results in series 2-6 provided the high percentage in BOD treatment but
the results of the BOD measurement have found not passing the wastewater quality standard.
The cause of this unexpectative results may owing to excess grease content in grease trap manhole
that reduced the efficiency of trickling filter treatment by porous concrete.

Keywords : Porous Concrete; Trickling filter; Wastewater treatment
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M13°99 2 A1 pH, BOD, COD, SS way TKN vasduneudndssuuluusazyanisnaaes

ﬂaun’%mw;uﬁ%’wmﬂmas'awmu 9.5 fiadlung
woSaaDs ansnslua o BOD coDb SS TKN
* (Vhr) (mg/V) (mg/V) (mg/V) (mg/\)
2 5.48+0.021 480+56.56 960+113.13 43+1.41 32.2+0
3 q 5.73+0.014 510+42.42 1,360+113.13 62+2.82 49.7+0.98
8 5.65+0.014 330+42.42 880+113.13 87+4.24 93.1+0.98
Aoun3awsuiilévuiaunasiunenu 19.0 fadwns
Yo Aes ansnsiva oH BOD coD ss TKN
) (Vhr) (mg/\) (mg/\) (mg/\) (mg/V)
2 2 5.44+0.007 440+56.56 880+113.13 82+2.82 33.6+0
4 5.81+0.021 210+42.42 560+113.13 68+11.31 30.1+0.98
6 8 5.50+0.035 930+42.42 1,240+56.56 37+1.41 38.5+0.98

M1919% 3 1 pH, BOD, COD, SS wag TKN vesdlduaanainssuuluuiazynnisnaaes

Aoun3awsuiilévuinunasiumeu 9.5 mm
Yo Aes dnsnslua oH BOD coD ss TKN
) (Vhr) (mg/\) (mg/\) (mg/\) (mg/V)
2 7.41+0.014 15+0 80+0 11+0 6.3+0.98
4 7.70+0.021 30+42.42 80+113 16+0 10.5+0.98
5 8 7.56+0.014 30+42.42 80+113 18+0 49+0
Aoun3anguitldvuiaunasiumeiu 19.0 mm
domSYIABS gnsnslva oH BOD cop ss TKN
? (Vhr) (mg/\) (mg/\) (mg/V) (mg/V)
2 2 7.42+0.021 40+56.56 80+113 18+2.82 8.4+3.95
4 7.61+0.042 30+42.42 80+113 20+0 12.6+0
6 8 7.42+0.014 120+0 160+0 12+2.82 18.9+£0.98
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NANT97 2 W 151L?1&inauvﬁ’1giszuuﬁm
AuanUsnilgs aziiulédndl BOD, COD, SS wax
TKN lalsinunausianasgruamnimiisgmey

MM 3 manTIms vt LEsfieanain
svuulusensesiinanouniawguiildinasuvey
UM 9.5 Tadluns nU1 gan1Ineaesd 1 g
mslua 2 Anseedalae azifiulddngn pH, BOD, COD,
SS wag TKN ag”tumm%mmgm@mmwﬁwﬁq AN
nAaeR 3 fiensinislua 4 ansiedalug A pH,
COD, SS Wag TKN wudaglunaudiufsgIunnnn
e daudn BOD wiuldin s unasiuinsgu
AT uazgANITNRResd 5 fnainisiva
8 ansriadalan f1 pH, COD waz SS wuiagluinaust
ATFIUAMATNINTY dauA1 BOD waw TKN awiiiu
16111124mumm%mmmuﬂmmwmm

wameersiidsfisenanssuulusenses
FanarsneunIansuildulasiumervsuia 19.0
Taduns sqmmiwmaanﬁ 2 i8ns1nsiva 2 Anseie
e aziulddnen pH, COD, SS waz TKN nuineg
Tunausiinasgiugaa e daudl BOD wiuléi
ishuinasiunasguaunwiiis yaniameaesd 4

Usznnawmatila (%)
o
3

FEU F%\TTI?.J‘_’UT?NTFT’:‘}.NHTU Paur‘%ww*.m?mﬁ?mimu

9.5 Jadluns 19.0 fadiuns

danans

JUN 7 Asgdvsnmlunisiidn BOD

79.28

(%)

744 7416

%

Enmmstitia

Uy

FEUF%Q“{?H“J\H?‘].';HS'}L“H']U 95 'izur'%ﬂ\ﬁ_uﬂmﬂ’.avwmu
HGGHET 19.0 finfms

Anans

U 9 Asgavsnmlun1sidn SS

W 2 dnwiodilus

¥ 2 Enwsiedalus
& 4 Bnwiedilus

& Anwadilus

UszdmBmmniathin (%)

Enmnainda (%)
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fignsinislua 4 dnsdetalus azifiulédndn pH,
COD, SS way TKN wudeglunadiuinsgiunaamn
s dauen BOD wiuldn sl uinasiuiasgu
Qmmwfﬂﬁya LLazsqmmsmaaqﬁ 6 fisnsnislua
8 Ansstatalug audiuldind pH, SS uaz TKN wut
aaiummez/lmmmuﬂmmwmm d7UA1 BOD uag
COoD ﬁ]umu"mevL:umuLﬂmszflmmmuﬂmmwmm

NANITIATTE A1 pH wm'] A1 pH 1n13
LUawuﬂmawmmmmawwLa*amma Uu
Tnglanig L’Jﬁ’ﬂUﬂ’lﬂ‘Uiﬁlu’]Lﬁﬂ Adaniiuuniy
A1 pH aglute 5.40-7.70

mﬂgﬂ‘ﬁ' 7,8, 9 uag 10 wui szuulisenses
signsnislvamuazasunianguiilivunnuaasy
g1vu 9.5 Haduns dnauszdndainlunisiida
it Tnoawzlunisidn BOD Snavseavisnmly
nsindaiiganitfinansneunianguildvuinuia
208U 19.0 fadiuns Feszuuldsunsesdinans
rounIanguiildvuinulasiuney 9.5 fiadiuns
fUsgansninlunisnnda BOD, COD, SS way TKN
WINAYU 96.85+0.37%, 91.60+0.98%, 74.40+0.84%
ez 81.25+2.94% MIERU
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o 2 Fmsatilus
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= 4 fmwiedilie

20 ! = X
8 fnwiadilug
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9.5 dafuAs 19.0 fafuns

#anans

3U# 10 Adseansanlunsinda TKN
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31nNaN1sAn®I WiolUSsuifisudanans
wanadndislvigluviesnainiuaeuninnguiiléidu
fanarslunistridadngs wui ABUNIANTUINIS
A AeiAnNazaIRlAIELaEIIAIgN Fasananadi
Wunanain Aaunsin Aeuiunses1swuutaugng
Yaymlunisguaine) iauazeinlaeinuagisan
WINIIABUNTANTY

dyuna

aounIanguiildvuinuiasiuveivvuin
9.5 fadluns vuralduiigudnaisadeiiify
19.83+0.38 LwuALNAT YuIAdIugILadeLify
5.16+0.26 1wuRWAT NuTinidanas 308.89+12.19
ABURLLAS waviminiade 2.75+0.07 ndu uay
Ve UAdLUSEAVaNS TR U I LA SRy
TN59593 WudiAadewindu 0.82+0.04 Lufiums
fOIUT WAy 32.38+1.95% MIUAIAU LAZADUNIA
wwﬁh’fsummmamwmwum 19.0 fadluns U9
Lﬁur;i’lgiuéﬂa'ml,a?iawhﬁu 19.91+0.35 LYURLUAT
GUU’]G]?hUQQLQ?iIEJWi’Iﬁ’U 5.33+0.24 LwuRuns WU
WiFALedy 311.48+11.24 A1510TURIUAT LAY
Yrudniade 2954009 N¥y LALNAABUNIAY
FuUseansnsTunuve siwazsnsiaiulns s
wuirflAedewinfu 0.91+0.04 wuRwnasaeIund
Uay 33.78+3.05% A1UaGU

Inwansiiuseganings ushaesnlusiy
1599191190879 4 INe1deauasI¥snll wuiting
AsineRdnvazaudivudedeliae pH Wiy
6.24+0, BOD winfiu 420+0.98 fiadniusaans, COD
WinAU 800+0.98 Nadniumodng, SS WU 84+0.98
Tadnsuroans way TKN 110U 33+0.98 fiadnsumne
ans ﬁ?fﬂajmummﬁﬁﬂmmwﬁﬂﬁwmu

mﬂmamslﬁysmL%aagﬁw%‘ﬁuu&f'mawﬂauﬁm
Wﬁquﬁlﬁmaiammwmm 9.5 JadlnT WazABUNIA
Wgum%mamwmwmm 19.0 fiaduns Weoran
sl 14 Su wuihasundangusia 2 aune Sdnwie
Wendl@edy wuaionsidiulnsslivuinanas
dosnifogaunidinsataiulalugngu A1 CoD
lududsndo anasann 800+0.98 aansuradns
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widle 360+0.98 Tiadntusiodns Yntnaouniamsudi
THunuasiunenu 9.5 fadwnas Iddlueinimade
Wiy 21.00 nfa LLazﬁmﬁﬂﬂauﬂ?quuﬁwmmm
1asIeU 19.0 Tadwns Addueineaasiiniy
46.00 N3y

nRanIsnadaumUseansainlunisinda
dudevesszuulusenses nuin ssuulusenses
@f?ﬂa’lx‘lﬂ@‘uﬂ%MWEUﬁII%&J’Jai?NﬁH’]U‘UUWG}
9.5 fiadwns Asn1nsiva 2 Ansrethlus adns
AMIEYRaMEansviniu 0.38 gRuUIANLUATHONNTINUAT
AOTU %aazﬂuﬂizmwﬁﬂﬂiaﬂimé“mwi"'] (Low-rate
Trickling Filters) LagilA1nN15E8AIIANTBUNIOMNNU
0.25 Alansudleddegnuiadiunssoiy Jeoglu
Uszinndalusenseadnsafi (Low-rate Trickling
Filters) Wu71 nans3as1esien pH Snsdeuutas
qﬁumﬂﬁiwadﬁmﬁaﬁtﬁ’ﬁwu esananiildlu
nslussdndedinandiumntu Ssn pH oglurag
5.30-7.70 @xunauseansninlunisiida BOD, COD,
SS ua TKN wui dAUssavsamlunsidniiagu
dessuiiisufudanarsnounianguitlduasi
NYIUIUIA 19.0 Hadtuns lngszuulusunses
Alddnaranounianguildulasiunervvuin
9.5 Tadiuns AUszansainlunisinda BOD gegn
WY 96.85+0.37% wazdiaiursanidn COD, SS
way TKN Ladq 91.60+0.98%, 74.40+0.84% way
81.25+2.94% M1UA1NU dIUNANITAITIVINAT pH,
BOD, COD, SS uag TKN wuidn aglunaeiannsgiu
ammwﬁwﬁn

IINHANITNAADITINLUA ausaazulaan
é'hﬂa1aﬂaun%‘quuﬁi%’mamummwum
9.5 fadwns fignsnisiva 2 Ansaetalus S8R
AMIEYaMansviniu 0.38 gnuIANLUATHONNTINUAS
AU LardA1nN158ONI18159UNIELNAY 0.25
Alanfudlefsegnuiaiiunssodu dUszdnsain
lun13ida BOD geuaznan1snsIaina1 BOD wuid
ogluinasiunasguaunmihiiadoisuifisuiy
fanarsnsunIanguiildulasiumervsuia 19.0
fadwns lussvudivadndeuuuldsenses
Lm'asm"l,ﬁﬁmwsluﬁqmﬂ’limamﬁ 2-6 WU Deagdl
Wesifuduszansainlunisiida BOD geusina
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