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Biodeodorization of Trimethylamine by Biofilter Packed with Waste Tire—Chips

Hun-Ju Park - Chang-Gyun Kim'

Department of Environmental Engineering, Inha University

ABSTRACT : This study was conducted to investigate removal characteristics of gaseous trimethylamine(TMA) through biofilter packed
with waste tire-chips. The sludge in this experiment was collected from an activated sludge operated in a wastewater treatment facility
treating malodorous pollutants. The nominal amount of collected sludge was inoculated through packing materials in the filter. The
removal efficiencies for varying concentrations and SVs(Space velocity) were assessed based on TMA, CODg, NOs-N, NO,-N, NH,'-N
and EPS(Extracellular Polymeric Substances) in leachate, since biofilter had been steady-stately operated. The influent concentration of
10 ppm of TMA was removed to approximately 95% regardless of changing SV at 120 and 180 hr', but it was lowered to 80 to 90%
at SV 240 hr'. As influent concentration was gradually increased from 5 to 55 ppm, the removal efficiencies of TMA were initially
high for 95% in the range of 5 to 10 ppm, but lowered to 80% for 10 to 30 ppm. As a part of kinetic study for TMA decom-
position, Vp(maximum substrate removal rate) and Kg(substrate infinity coefficient) were 14.3 g - m> - h' and 0.043 g- m>, res-
pectively while adapted period was shown in the range of 100 to 150 hr. Also, the EPS concentration was consistently observed from
the leachate showing 100 to 200 ppm, which indicates that biofilm has been continuously formed and sustained throughout tire-chips
packed reactor.
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1. Compressor
2. Air filtration device
3. Pressure regulator
4. Flow meter
5. Syringe pump
6. Biofilter column
Fig. 1. Schematic diagram of biofilter system.

7. Humidifier

8. Water tank

9. Nutrient solution tank
10. Sampling port

11. Recycling pump
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Table 1. The results of leaching test on tire-chips

Concentration(ppb)
Pb Cu As Hg Cd Cr TCE PCE
KLT ND 5.6 1.7 ND 03 ND ND ND
EP 60.9 671 153 0.1 22 1494 ND ND
TCLP | 3104 1290.0 166 ND 3.0 20 ND ND
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(a) Leachate water
Fig. 2. Monitoring result for adaptation in the biofilter.
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Fig. 4. SEM photographs of surface of microorganisms attached on tire-chips.

J. of KSEE / Vol. 30, No. 8, August, 2008



Aotk g3 #F 27)dE TMAAAGE ] 70%7}
A ke Ade Bilen olsk T HEF 5 TMA
FET 240 ppm77}7<] Z7Vele AES BA 714 TMAZE
RS F5EE AoR2 UEhgth :La]l)r S ANA
°F 10¢ 73# T, A& Y A4 T™MA & = 7
A% TMA F=7F A&H R Hashe 732‘2}% Hol B
gl o3k TMAS] 2|7t Hgst H= AS &<l
& A & A F 15~20%1 Ftll=
TMA AAE, &5 T TMA &
o}, AETH stglol] €3k TMA Xﬂﬂﬂ A& 0w {4
HE AS 0 & F Ak 2 AFeA ARRE HE
ojoj el wAEe] FF3slr] A B2 Fof W HHE
Hlwaly] 918kl SEM ARIS #Qsew 1 ARE
Fig. 3 2 4] YehfiAch
3.3. F3HEE Wl M2 TMA AlAE
Biofilteroll 2]3F TMAS] g4 AWESH A|ASS &
T &L wigtel] wWE 7IA TMASY AA 54
ol 7] g8 +9Y TES 10 ppmeE 1PI}AL F
£EE 120, 180 2 240 hr'7}A] WEAIZIHEA TMA Al
AAS FPsATh 2 A AHE Fig. 59 e
= 1

wo

of

=
FZHEE 120 hr'olA A3 7HA] I AA 58 A
7Fsted 150A17ke] ARgE F 100%l 7174 AA 58
el & ¢ Yo, FEL 180 hr'e g F7HA7
A% Z7ole AARE] P Phde FEFS HA
U oAl Fbeted B4R 120 hr'd wlel AL &
AFEEES JEW YT Martin® Loehr™ = biofilter
3t Y 7% 57 2 Fds=rt Sk
= S Els

axr AN B

f(r Lo @) [o to mo o fL X A go 0

ol onl L
HJo Ho X
ofj
m

100 . oA

- 4 0
# -
At - £
g . * 15 &
4 . " s =% . -
- ,ﬂ i
S o le M ", e w 12 g
: Captre 'y o g ]
- - - ¥
=
= Il
5 1
E o
e - i
m AN -‘“0.
[§] i I
] iod 2043 300 ) 0 (=]
sparation fimslhrl

D Ev 120 remaval eilicknoyl%y O 5V 180 remaval aflickncy )
I:n " L'} .-'-I.-l I ITHINH |:I. Llle '.|-a - HE el
W niuilal gas

Fig. 5. Variation of influent and effluent TMA concentration
with different SV during the test of period in the
biofilter.

HElololx X3 nlo]l e ol 93 Trimethylamine A4 793

3 AR AEshe w8AIRte] o sthal St & %
719] TMA AAE ZAE % 7k 02 dAIF9 TMA
H3l Sotel og Ao mAEe] #& 7to® ATy
o, AA Z&o] T AR °F 95%71A] STtk
28 % A7 2F 100~ 150 hro] Stk 1 ¥ FEEE 240
h'e g Z71A70 29 A 90%2] AALS Kol 1 o]
A Btk AAEo] FAEHT oleh o] FNEETL F
7hgoll wel AAREo] FAde olfe FUfT =
7hgtel wiel mAET 714 TMAZES] HEFA|Ee] FrolA|
= A 1 F=7F S7H TMAZE 53] 2asA] %
7] il Aoz AGELE F, TS 180 hr'7HA]
95% ©]’de] TMA AAZES YepdozA A AA F
ZHEEE 180 hr'Ye Bl & S AiTh
Table 2= 7]Al’d TMA =5 10 ppmoZ 31
HEEE 120, 180 L 240 hr'7bA] WEA7IH
9] TMA, COD¢, NH;'-N, NO,-N¢} NO;-N9
UEgst Aot FEEE 120 hr' o2 §X
¢ HAEF F TMAY FEE oF 180 ppmOE 2
% AEo] 1 Fx9 FZo] 4 o] FUkekA| &L, 7]
7+ TMA 9] *3%&1—1 AAZF A e el mEetdes o
a—}% Aow AGHYTE FHEEES 120 hr'ollA 180
oz ZIMR AS AEFY TMA TR A FT)
she A gRlatd o, 71 TMA AIALSER = SV -
(Co-Co))= 675 mg/dayo 2 SHHH o Z {FAHIUL =, A
AAR] A& TMA 55 371 TMAY 3&E% 371
of wet 7] mAEC 3t IAIFR] FAo] HAEA
7] Eoz AaFet a8 FHETE 240 hr' o2
ST Beolle A TMASEYL 2351 Haste 4
S YT o]AL 9 e SR st ¥k
71l FEEE Fatdo] deste 7]%41*L TMA®} 24 <}
9 Xéi*lﬂOl Frotd S8 F84 FH/FF ] dojvk
A kw1 7)) TMAYZE 7IARCE g vher) Rz
ZH 7] W E FEEAT S Fig. 5904 & F
~°l & 7kesErt 2 ojdEg dujHor F7iet A
JIME @& &SItk CODe®l B¢ F4% 120 3 180 hr'
A 1 F=7}F 650~976 mgLHAR FUte} HAE W
B3 A4S Btk o= TMAY Eajol ulel HA=E=
gudoelwl 2 micvgolyle] Frwsie} ngEd ot
EPSe] A4 5 w9 EHHQ £L°J°ﬂ oz gk o=
FaE ek 28y FREES 240 hr' o2 SR
< 714 TMA 55 Z718ta, A4 TMA 2 COD;
=7F dAsHA %‘io}% BEFE Uedlo] 7139 F55
Zro] Z dojubA] il USS FRAIT F AT
AY A dRYeld Aae FUEE 120 2180 hr
X 514~536 mg/Lel YA AR, &
52 240 hr'e I ¥%7} 577 mg/L7t
7hetth 449 mg/L ©|3tE FrAste AIdS UERIRL
A, obdAbd A4 A% 7] $57F 10 mg NLE
24" 3 ¥ gaste] 35 180 hrldMe JAE

e X Ol'f o ox,
o > 1 m o
Lo 4y K

off
2

EE_‘_‘OE}‘UO{NOH

(H,

Olf o,

7R

oL

=7
S
3]

[}

fotetd 5ts|X| 30¢ 8%, 20084 8&



794 wEF .

Table 2. TMA, COD¢, NH;'-N, NO,-N and NO;-N concentrations in effluent with different SV in the biofilter

Space Velocity Avg. TMA Avg. effluent conc.(mg/L)
) foad TMA COD NH,-N* NO,-N NO;-N*
(Operation time) (mg/hr) Cr 4 2" 37
120 171 186.4 768.4 527.7 8.3 3.1
(0~168 hr) ' (176.3~196.3) (650.9~949.2) (521~536) (4.8~11.0) (2.5~3.5)
180 183 206.9 800.0 519.3 ND 7.9
(168 ~396 hr) ' (184.5~229.8) (650.9~976.3) (514~529) (5.6~6.6)
240 346 176.5 677.0 512.2 ND 20.2
(396 ~ 660 hr) ' (157.6~197.3) (593.3~782.0) (449~577) (11.5~12.7)
" unit = mg N/L
S % olAWA Ak A%l o ol AFWA Gtk A Atk ole ARY 34 2v] BN HARe g
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Fig. 6. Variation of EPS, protein and polysaccharide concentra-
tion with different SV in the biofilter.
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Fig. 7. Variation of inflowing and outgoing TMA gas con-
centration and its removal efficiency during the test
of period in the biofilter.
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Table 3. TMA, CODc;, NH;"-N, NO,-N and NOs-N concen-
tration(mg/L) in effluent during the test of period

operation | TMA load Effluent conc.(mg/L)

time(hr) | (mg/hr) | TMA | COD¢; | NH4 -N* [ NO,-N* | NOy-N*
0 24 2044 800.0 | 252.6 13.1
48 2.7 94.0 | 331.0 | 239.6 13.1
96 23 720 | 6345 | 270.0 13.1
144 4.4 64.0 | 524.1 | 267.9 13.3
192 4.1 136.7| 496.6 | 267.9 132
240 44 153.6] 662.1 | 270.0 132
288 3.9 81.3 | 5793 | 2722 \D 13.7
336 101 |157.3] 593.3 | 2352 13.6
408 9.2 148.2 | 4584 | 2265 14.0
480 8.8  [203.6| 4449 | 2112 14.1
528 9.5 (3064 536.8 | 174.2 16.0
576 137 2563 8123 | 169.9 13.6
648 197 |2163| 7623 | 169.9 13.3
696 240 2364 6045 | 1524 12.9
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Fig. 9. Variation of EPS, protein and polysaccharide concen-
tration for increasing inflowing TMA gas concentra-
tion in the biofilter.
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