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Abstract

This research studied the effect of COD concentrations to the anaerobic filter/aerobic sand
biofilter system. Anaerobic filter consisted of 4 tanks in series, each tank had retention time of 0.5 day,
total retention time of 2 days. Aerobic sand biofilter contained 0.60 m. medium sand with air
ventilation pipe in the bottom in order to filter solids from anaerobic tanks and remove odorous gas
with air in sand layer. Synthetic wastewater was prepared from sucrose at 1,000 and 1,500 mg-COD/\,
and flowed constantly to reactors at 31.2 liter per day. Results found that the system became stable
after 45 days. Total COD removal efficiencies were about 94-98%. Anaerobic filters and sand biofilter
had efficiencies of 70-91% and 7%, respectively, in both influent concentrations. Efficiencies of
anaerobic filters having retention time of 0.5, 1, 1.5, and 2 days were similar, suggesting that most COD
removal in anaerobic process were occurred in the first 0.5-day retention time tank, accounted for 70%.
Results showed that sand biofilter could treat wastewater from anaerobic filter and also removed

suspended solids with low maintenance and low cost.
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Chemical composition Unit COD concentration
1000 mg/L 1500 mg/L
NHA4CL mg/| 28.0052 42.0078
K2HPO4 mg/| 7.4988 11.2482
MgCl2.6H20 mg/( 41.8227 62.7340
FeCl3.6H20 mg/| 0.1452 0.2178
CaCl2.2H20 mg/| 7.3367 11.0050
CoCl2.6H20 mg/| 0.0121 0.0182
ZnCl2 mg/| 0.0417 0.0625
NiCl2.6H20 meg/| 0.0162 0.0243
MnSO4.H20 mg/| 0.0123 0.0185
H3BO3 mg/| 0.0229 0.0343
Cus04.5H20 mg/| 0.0157 0.0236
(NH4)6Mo7024.4H20 mg/( 0.0515 0.0773
1400
1200 |
= 1000
g 800
o 600
8 400
200
0
—4—Influent —-Anaerobic filter 0.5 day—&—Anaerobic filter 1 day
——Anaerobic filter 1.5 day —— Anaerobic filter 2 day —®—Sandbiofilter

3UT 2 anudududleffinsrainldaingaiudiegieingg fiundeduasiziGudu 1,000 un.dlafdedng



NsaIFnssuasnndeulneg TN 32 adui 1 (2561)

65

1R00
1600
1400

"jﬁ 1200
E 1wuu
o 80
8 600
400
200
0
0 3 6 10 13 17 23
=g Influent

26 31 A 38 43 45 49 52 57
days

~—-Anaecrohic filter 0.5 day —4— Anaerobic filter 1 day
—— Anaerobic filter 1.5 day —— Anaerobic filter 2 day —#—5andbiofilter

1Y
° a W ¢

3U7 3 anududuiledfinsrainldaingaiiudasgesings fiundedansiznsudu 1,500 un.gladdedng

NNTANYINAVDIANMUTUTUT Lo ARDTEUU
FinsedldenniAnardinseamseTinin wuin i
EYAILATIENAINULTNTY 1,000 UN.TFLoRfednS
Usgansnnlunisirdavesdenselionniduasds
ﬂiaﬂmw%amwagﬁ%aaas 91 wag 7 MUaIRU
Tuvariindedunseianududy 1,500 un. dlod
faans duszansanlunisintnsesay 87 uay 7
muaau  neflunugiiuanausgansninlunisunde
YDITLUUINS 2 U meﬁqg‘dﬁ il

2) Wisuiisuuseansanlunisuninveedenses
Fomafiszezirafiuinunde 0.5 1 1.5 way
29U

MAMsAnwInuI WesruuiSudiganing
aunaisreza 45 u anudutudlediinsratald
flanasd Uszansanlunistrdnvesdenseddernie
fszuziranfuindide 0.5 1 1.5 waz 2 Yu &

Usransnlnaidssiu Ineanududuilenazanas

uinfgailosuszeziianiuing 0.5 Yu Aadu

Yoyay 70 uazfinduiisndntosUssunienay

3-10 MszaznantAuin 1 1.5 wag 2 Ju AudIsy
Y @ [ a
wandliiudagun 5

3) waulauily

J1nuani1sAneInudn wenlufledrunily
szuvaggnillunmsssaivlavesqiunidnngly
Fansedldonnia faududuresindedunsien
1,000 wag 1,500 un.dlefsedns Andusesas 76
waz 70 auady Tuvazfivonladeunsdiuazgn
wWasuludulumsmidelwanudansewsedanan
FauandliiiuieufAzensdesamouvuldoondiau
MAnTuneludinsemsedinim Ysunauweuluily
wazlunsniinsiaialilussuuuansdsud 6

4) V2UIUVILADY

denseamsedaninanisafiidavesuds
wwuaseivgaesninandansedlionals Tagsnu
wmsgruauamidsiitnueliivewduaiuans
#n31 30 un.sedng [9] wanaaguil 7



66

NsaTIEInssuadsnaauing U9 32 atui 1 (2561)

100
g0 | 0 =
0| @i
S 3
E 60 -
.E 50 —
S 40
£
30
20 ——
10
1000 mg-COD/L 1500 mg-COD/L
Influent
= Anaerobic filter 0.5 day Il Anaerobic filter 1day = Anaerobic filter 1.5 day
% Anaerobic filter 2 day m Sandbicfilter
JUN 4 UseAnSamsaslunisintavasszuy
1800
1600 1
1400 \
1200 \
% 1000 \
E N '
a 1 \
800 B
S N
600 \. A -
L .
. ) R e S
200 = — L-.____‘_-i_‘”—_A_'jJi—--.._“ =
0 T T T T : —‘-I — 1
Influent Anaerobic 0.5 Anaerobicl Anaerobic 1.5 Anaerobic2 Sandbiofilters
day day day day
==+ =Influent 1000 mg-COD/L = - - Influent 1500 mg-COD/L

UM 5 anudududlannnsiadaldliaszuuidngauna




NsETImnssNdwndedlneg U 32 atud 1 (2561) 67
10 ‘!\ 10
i \ 8 =
- @
E 6 \ 6 ‘_?
= \\ A o
5 4 - 4
E \ P 4"_5
E - =
= 2 - — 2

¥--ZZc==-4"
ol T TTE=== >4 0
Input Anaerobic filter Sand filter
(HRT 2 days)
== Ammonia at 1000 mg-COD/L — 4~ Nitrate at 1000 mg-COD/L
—#— Ammonia at 1500 mg-COD/L— %~ Nitrate at 1500 mg-COD/L
UM 6 Usinauenluilisuazlummiasiaialdluszuy
400
N\
350 \
300 \
o N\
]
£ 200 \
wn N
L _\ — \\ —
== 7
100 - \ =7 \ =
o | SN[ 7 S 72
1000 mg-COD/L 1500 mg-COD/L
Influent
= Effluent from AF (HRT 0.5 day) Il Effluent from AF (HRT 1 day)
= Effluent from AF (HRT 1.5 day)  Effluent from AF (HRT 2 day)
M Effluent from Sandbiofilter = «Disposal water standard (T5S)
JUT 7 vasudwuiuaseiinsiadnldluszuy
dsu Usgandnnuseunaidesay 70-91 wagdinseawnsie

q

fdanseelienniduazdanseansiedinin
arursodinldlunistidadndedaunsiziaag
Wudusndl 1,000 way 1,500 un.3ledseansle Ineil
Usgdnsnnlunisurtnsiuiesay 94-98 lngszuu
Sudnganizaugail 45 Ju denseslionniad

Fanmeaelszuuiiuszansamiiintudosas 7 89
nsidatdevesdinseslformadiulng intu
meludausnuesdansasifonnia Seiiszozantnin
Y8y 0.5 Fu uazdiInsomsedinmanisanian
maqLL%’QLmuaaaﬁwqmaanmmﬂﬁqmaq”l,%afmflmu
ruAmn e g ield



68

LONE15919949

(1]

Ministry of science and technology.

Domestic Wastewater and Wastewater
Treatment. Bangkok: Kurusapa
Ladphrao. 2002. (in Thai)

Metcalf and Eddy. Inc., Tchobanosglous, G,

and Stensel, H.D. Wastewater Engineering:

Printing

Treatment and resource recovery. 5"d.
Singapore: McGraw-Hill Book Company.
2014,
Tanthunwet, Guide for
Anaerobic Wastewater Treatment Systems.
1"ed. Bangkok: Chula Unisearch. 2003.
(in Thai)

Daniele, T., Adriano, L.T., Bruno, C.F., Daniel
A. and Camargo, B. 2015. Wastewater

treatment by anaerobic filter and sand filter:

M. Academic

Hydraulic loading rates for removing organic
matter, phosphorus, pathogens and nitrogen
in tropical countries. ECOL ENG. 82: 583-589.

M5asIFnssuasnnaeulneg U 32 atui 1 (2561)

(5]

Metcalf and Eddy. Inc., Tchobanoglous, G.,
and Stensel, H.D. Wastewater Engineering:
Treatment and resource recovery. 5"d.
Singapore: McGraw-Hill Book Company.
2014,

Aqua Nishihara. Plastic Media [online]. 2011.
Available from:
https://issuu.com/choompornjantamas/docs/
aquacatalog [2019 February 10] (in Thai)
Karot, T. Wastewater Engineering: Biological
Treatment. 1"ed. Bangkok: CUPrint. 1996.
(in Thai)
Chavalparit,

O. Wastewater  Analysis

Techniques for Wastewater

Bangkok: CUPrint. 2013. (in Thai)
Pollution Control Department. Water quality
standard [online]. 2005. Available from:
http://www.pcd.go.th/info_serv/reg std w

ater04.html [2019, February 10] (in Thai)

laboratory.



