6 JUL 199

%y

oy, yvess™

A COMPARATIVE STUDY BETWEEN PALL RINGS AND CRUSHED STONES
IN SEPTIC - ANAEROBIC FILTER SYSTEM FOR TOILET WASTEWATER TREATMENT
IN PUBLIC TOILET

SUCHADA SUNGPREEDA

t

e
DAUUNUINTT

L il

o WD L\
T DT DARS, w2 AL

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF

THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE
(TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT)

IN
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
1993

26973



I

g £ < ‘ - <
HaInsdwusd MIfnE LT B RisulseRnBnwsrninednTaawandinglie Pall
Rings WavéiInTnd%uLe (Crushed Stones) Tuszuniatnyay-

o Y Q @ % -
tonsas5and ettt Ta TasnanEus ssas
vae ¥ o
w3 GRalR T9UTen
13enn Tendrdnsmin®n (naTuTladinTuinisdowadaw)

ALENTIUMIA LRI INE WS
19958 yewiay, M.Se. |
ey ldinw¥, Doctorat de Genie chimique.
Aeva  ynfud, M.Sc.

vﬁ; <
TUNSUFINIAMEY 9 womAAN  W.H. 2537

MAeEn

Tun1sdnun 33ent uamnﬂssﬁqwmantuaﬁnuwLﬂsﬂnnﬂﬂuﬂsuﬁnﬁnwwﬂaq
Truuiiongaa 15a %qnwaﬂuu77am3am:ﬂsaomwaﬂumﬂuﬂa SINTRIRULE
(Crushed Stones)ﬂuﬁﬂtﬁuuwﬁuﬂnaﬂo 2.5-3.5 L7UALNAT WaEsINTBIUATEIN
7 Pall Rings ﬁuWQLﬁudwﬁuéﬂawq 90 (FuALNAT  TruLEvLnTav-tentael¥
NN aanuunLuaﬂﬁﬂuﬂ17uwumuwTaTﬂﬁnawnaauNWﬁwsme U3 LEUFE T
fuznuoun Lesneun NFILMUIMIUAT ﬂsuwmuwTaTﬂﬁnLawﬂssuuuﬂWﬂkuLﬂuﬁu
283 COD  9¥®IN9 400-1,500 NaANTUSadnT AR INLINIUTEY BOD  Te9ig
100-390 TaanTueaRnT USNIUEITUEMRBEINANY 66-4,740 JasnSusadens was
A1U30W Fecal Coliform Bacteria \¥nfiu 1.1x107-92x10° MPN/100ml G
DAY 29-33°c uav pH 6.9-8.3 nglEvrarLm FnL By (HRT) Tuangnaing
2ENFINTBIRULA  uaedINTaIwaEANYie Pall Rings F9dd iy 9 ¥2lug
war 19 FaTw awady  FERInTiuETBunid Lt iy 0.18 uar 0.26

B a ' I'4 (Y ° w
ﬂTNﬂ‘SJJ BOD @BQﬂUTﬁﬂLNW?@B'B‘u Sy Ie



II

sruufaLngay - ﬁqnsaeﬂ%awnwﬁgﬂﬂﬁq1uaéﬁqdaLﬁaa usray a0
vg - v q' ar o
vream 1 ¥ wansnenpaTIngien 1sunnons3017awnwﬁnu173mansaqwawamﬂ
a . <t = ov’é L vl
#ug  Pall Rings  Ndvransnwlunstindienin Te Tasnaniugisisae 1een9n
50ﬂiadiga7ﬂ1ﬂﬁﬂ75%ﬁ?ﬂiadﬁuUﬂ nWQTmﬁnwwnwsmﬂnnﬂauwuaﬁWQﬂaWﬂﬂaqﬂu
E 7
LWy NANTNAREI T L fanTaeenaTiaiin ST I EA Mo
Talasnuansnofuasg L i 1&¥e 18UU53ﬂiBOﬂHi??ﬁ?ﬂﬁaowﬂﬁﬁaﬂﬁﬁ@ Pall
Rings Hudnsaaiiusedninnlunsans Bop 1&sy 70 % 1ozl aeen
cop 16 59% Temyseann  USNMEIIULBIURBTAARY T2% uwar  Fecal Coliform
Bacteria amay 59 % ﬂamiﬂnwssuawsaunsﬂtaaﬂ 0.26 Alan¥u BOD fagn
VS uaseay o amwnuLaaﬂ 30.5 °c uwav pH 93 7.6 &wSulsraninu
g,q'[ £ o <
aaanoﬂsaq1ia1ﬂwﬁﬂussgmaﬂiaqmunm aeld daulouasdnwn s ey 3
Uszdngnwlunisan BoD 1§iWlew 55% Tezvsean asdn cOD 51%  Tsenlseam
U E1IUD WUNEEARAY 66 % WAz Fecal Coliform Bacteria memd 82 % N
amswﬂWiiuawsauﬂﬁaLaaa 0.18 Alan¥y BOD maaﬂuwﬁﬂLumsmadu N punAl

anﬁ 29. 3 C Ux¥ pH Laaﬂ 7.8

&uﬂuﬁaofsuuﬁwﬁmﬁwTaTﬂﬁﬂﬁﬁmﬂaLﬂiaz—ﬁqﬂ7301§31ﬂ1ﬁﬁﬁﬁanfae
Fuve 5781 15,100 vnsaving TaeUseam Clirasnguane g w¥ursuy
finsasuanddingiis Pall Rings N71e7Us¥ann 16,700 vmeaming  lew
Ussun Clis A nauang) Fo1 oL u3nuL Fevfussunio  nsae-Sansas 1 and
ﬁﬁﬂﬁﬂLgaiﬂ iuﬁuWWﬁﬁﬂuwuawwﬂﬁnﬂuﬂﬁiiaq%UﬁaoLgﬂiﬁtﬁwﬁuﬁswﬂw 117,800
vmsanidg (lagliswaguainw) a~LﬂuTﬂﬁﬂﬁﬁﬂﬁﬁaQSVUUﬂﬂaaswqLaouﬂuﬂu
ﬂﬂﬂ??iuUUﬁWLSQ?ﬂ 7-8 LM ﬂauanwwﬂwoﬁsmanaﬁuauivmuuwﬂmmuﬂcLaaawuaﬂ

fnse UUﬂﬂaaﬁﬁﬂﬁuLEQNWﬂﬂQWS“UDéﬁtiQﬁﬂaﬂﬂﬁﬁ

ﬂdwaTmaﬂsu U7~8nﬁn1uaaosvunnoLnvav—nqnsaaiiawﬂﬁﬁnuaaﬁu

AL ﬁaauWLSd wioin Talasnandawanssue wavns L Nen il nTasii
as [l Qobuddu I e @ )

LAY Luaoanﬂmaﬂsaqumazﬁu@ﬂﬁmuaaa@nuaﬂnmzuﬂﬂmwoﬂu RPNt YR et TN

1893°9TUANe 9L uaNAINTU BT d R MY UNEaL N1e T s AL SaRe
a o & VY o - ' v o %

NS 96INTENAueneNTiusIe  IRSaiwauluasasrer L e 8nL AN 18 1a9a

4 62 o o o . a  aNdqYy 1 a
1“?3UU LwaiﬁuﬂﬂﬂL5ﬂﬂ7ﬂ75ﬂaﬂﬁa7ﬁﬁ?5auﬂ581ﬂﬂﬂqdnﬂ78§ﬂﬁﬂﬁu



IT1

Thesis Title A Comparative Study between Pall Rings and Crushed
Stones in Septic-Anaerobic Filter System for Toilet

wastewater Treatment in Public Toilet

Nane Suchada Sungpreeda

Degree Master of Science

(Technology of Environmental Management)
Thesis SuperVisory Committee

Rungjarat Hutacharoen, M.Sc.
Boonsong Kaigaté, Doctorat de Genie Chimique.

Luephol Punnakanta, M.Sc.

Date of Graduation 9 May B.E. 2537 (1994)

Abstract

The main objective of this investigation was to compare
the efficiencies between using Crushed Stones media and Pall
Rings media for Anaerobic Filter. The experiments were applied
for toilet wastewater treatment in public toilet at the park near
by Bangna Jjunction, Bangkok, Thailand. The influent has COD
concentration in the range of 400-1,500 mg/1, BOD_ concentration
in the range of 100-390 mg/1, suspended solids of 66-4,740 mg/1,
Fecal Coliform Bacteria of 1.1x10 - 92x10° MPN/100 ml at the
temperature 29-33° c, a pHof 6.9-8.3 under the different
hydraulic retention time of Crushed Stones media and Pall Rings
media, 6 hours and 12 hours respectively, in organic loading of

0.18 and 0.26 kg BOD/mz- day respectively.
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For this research, the plant was operated continuously
for one year. It revealed that the upflow anaerobic filter tank
lwhich had a Pall Rings media was possible to treat the toilet
wastewater. Furthermore, the experiments showed that the behavior
and performances of the Pall Rings filter media 1is much better
compared to Crushed Stones filter media under similar controlled

conditions.

Experiments showed quite different results when using
different types of media. Approximately 70O % BODg removal, 59 %
COD removal, 72% suspended solids removal and 59% Fecal Coliform
Bacteria removal efficiencies were observed at organic loading
rates of 0.26 kg BOD/ma— day,‘et average temperature 30.5°c and
an average pH of 7.6 in an upf low anaerobic filter tank with Pall
Rings media. But in the same condition , only approximately 55 %
BOD, removal, 51 % COD removal, 66% suspended solids removal and
62 % Fecal Coliform Bacteria removal efficiencies were observed
at organic loading rates of 0.18 kg BOD/mz-day at the average
temperature of 29.3°c and the average pH of 7.8 in an upf low

anaerobic filter tank with crushed Stones media.

The construction cost of septic-anaerobic filter system
with Crushed Stones media was approximately 15,100 Baht per unit
(not including maintenance cost) and this system with Pall Rings
media was approximately 16,700 Baht per unit ( not including
maintenance cost)while the cost of complete-package of wastewater
treatment system was 117,800 Baht} per unit (not including
maintenance cost). Comparing the cost between plant construction
and the complete - package of wastewater treatment system, the
former system is cheaper than the latter about T7-8 times and

appropriated with geological factors and water table.
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The efficiencies of septic-anaerobic filter system depended
on characteristics of toilet wastewater and using the appropiate
type of media. Since each type of media has different material,
different void space and different high specific surface (surface-
area-to-volume ratio)provide a 1argé surface for attached biofilms.
These factors also effect the hydraulic retention times, the
loading capacity (the organic volumetric loading rate), especially
the effluent quality. Thus, it is necessary to consider all factors
which effect the cost effectiveness and the performance of the

toilet wastewater treatment system.



