A a

d‘ o o o = =4 9 o
OISO INENHNUE msfdaarseunsduaz lulasnulaslddinses
Fan vy i ldeenduiwuduuunifeondioy

¥ ¥ 5
e luimsnyudoutihng

ﬂ' 3 ol = = = oy
¥oey WSRAUBETA DU 19
FIrInITNMEARTNMITMNA AUITIFINITUTUNAR DY

o o ©
ATNITUMIAOUINEITINUS Het. A5, Usznus [wud1se UsemunIsuns

4 1
Wl A9, YATANA Iﬁﬂ'l‘i]']iﬁ ATIUMT

.58 Womaing ATTUAS
er ¥
unfinee

s g
o el et

= g 4 A A o s I o o = =&
audvaflilifaglszacn iodnu1dsz@nsnmlunsmiaaisdunsduas
o = [1- 3928 o v o 9} = 4:}1:1 1ed
TuTasnuvesfansesianmuuy lildeenduuswivuuyldoondnuitiuaz Wiy
= o2 4 o a & 9 o A o t et o LY
ReudIng Anadnfiuth 4 8 12 uaz 24 sy, laglruuuirassiviinnnefdFuuaduen
o =Y - o - o & 1w
AuUoRTIN 150 U, g4 1 was Ysuas 17.6 aas neluussydnatananadin S1uiu 2 fededu
Qs o ar - - o A o) [ 3 - -
sausnitudensewny hildsendnu defimsaududenseaunldoondion Minsnaasslay
:’ s ow H = o Y
ldindodunsizd fllanududuvesmsduniduaslulnswoulaomis 300 un/a. uay
o 'y
19 un/a. awady fowindudgansesluszuyivaiu wismsmaasseaniiu 2 4 an
1ed o gl qy ar =t = &v c? Ao =1
wsn lufinsinhisndusvyudou ganaoalimsnyuivihnamdasimsnyuiowdy
| 1
ADUNIVBIDATIANT IMA 11

= J o 1 oy o s ~ = u’j
VINNITUATISHHD U TNIILAIANTD ‘W‘]J'J'I'JJ5$ﬁ'ﬂﬁﬂ']w1uﬂ'l‘iﬂ’lﬂﬂ"lii’ﬂﬂﬂ\i’ﬂwﬂﬂlﬂﬂ

1) ¥y v
svudifiuag WlimswyuBoniiadiudevay 80-93.2 uay 73-93.3 muddy Uszdndamlu

9/ 1
= o o

msmiag ladarmeihwesssuyituas bifimsmyudonihiadudosay 93.4-98.5 uas
92.8-97 awdwy dnalsz@niamlunisiialylaseukmunussssuuities ufins
mg‘uﬁﬂmfwﬁui‘]u%’aﬂaz 40.3-76.1 uag 26.2-45.6 MwdAy Uszdninmlunisdida
wouTuifle'u Tnsouvesszuuiiiuas Winsmpudeniiasiudesns 41.2-98.8 uag 20-98.7
AR

s 14
Hamsfn Iy mengudenhidkisanms Inaduaeaiwesniuvi Tidewade

* ¥ '
msndse@ninmlunsdidamsdunidlugl@lefazasih uadonSoudieuszdns

a | 1
awlumsidalulasmudanue wudmsnyudsnhidinademsiinsednsnm



= @ @ 3 = s e o ar 3 Y = &
Tasfnainnuiih 12 . HilsyAnsamlumsiialulasnuimualddfige Ao awise

or

f13ald%euns 76.1



Thesis Title Organic and Nitrogen Removal Using Combined Anaerobic —

Acrobic Biofilters With and Without Effluent Recycle

Author Mr. Chalermkiat Intachote
M. Eng. Environmental Engineering
Examining Committee Asst. Prof. Dr. Prapon Kemmadamrong Chairman
Asst. Prof. Dr. Khajornsak Sopajaree Member
Lect. Dhiti Cheochanvit Member
ABSTRACT

The objective of this study was the investigation of efficiency on organic carbon and
nitrogen removal by combined anacrobic — aerobic biofilters with and without effluent recycle.
The investigation was studied at hydraulic retention time (HRT) 4 8 12 and 24 hrs. The
experiment was carried out using laboratory scale reactors. The reactors of 17.6 litres in volume
made of PVC tube with diameter of 150 mm, 1.0 meters height and packed with modular media.
Two column reactors were connected in series by using the first column as up-flow anaerobic
biofilter and the second column as up-flow aerobic biofilter; respectively. The reactors were used
to treat synthetic wastewater whose organic carbon and nitrogen concentrations were 300 mg/l
and 19 mg/l, respectively. This study had 2 parts, the first part was experimented without effluent
recycle and the second part was experimented with effluent recycle at recycling ratio of 2.

In the steady state performance of the first part, it was found that organic removal
efficiency of 73-93.3% was reached on a TCOD basis and of 92.8-97% on a FCOD basis and
nitrogen removal efficiency of 26.2-45.6% was reached on total nitrogen and of 29-98.7% on
ammonia nitrogen basis. In the second part, it is concluded that organic removal efficiency of
80-93.2% was reached on a TCOD basis and of 93.4-98.5% on a FCOD basis and nitrogen
removal efficiency of 40.3-76.1% was reached on total nitrogen and of 41.2-98.8% on ammonia
nitrogen basis.

The result showed that organic removal efficiency was not significantly affected by

recycle effluent compare to the non effluent recycle system at recycling ratio of 2.The different in



the removal efficiency of nitrogen between effluent recycle system and non effluent recycle
system was observed. The total nitrogen removal efficiency of effluent recycle system was higher
than non effluent recycle system. The highest removal efficiency of total nitrogen was achieved at

76.1% when recycling effluent at the hydraulic retention time of 12 hrs.



