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Performance of an Innovative Polyethylene Carrier Biotrickling Filter Treating
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Abstract: Characteristics of doubledayer biotrickling filter using high density polythene rasching rings carrier treating waste gas
containing hydrogen sulphide was studied. Results showed that biotrickling filter had significant advantages of low pressure drop and
even load distribution along the reactor height. When removal efficiency was greater than 90%  gas retention time was 12 s maximum
inlet load was 110 g/(m’+h) elimination capacity was 84 g/(m’*h). At steady state about 37% 55% of hydrogen sulfide load was

"' the backwashing period was

removed from the lower layer. During long-term operation pressure drop kept to less than 280 Pa*m
longer than two months no biomass accumulation happened in the lower layer and abnormal increase in pressure drop can be used as
a indicator of backwashing. Reactor recovery and restart experimental results showed that removal efficiency recovered to 95% in 1day
after 6 days without H,S pH dramatic variation of spray liquid had significant adverse impact on biotrickling bed reactor.
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1 Table 1  Parameters of carrier
L1 /mm /mm /mm /kgem ™*  /m?em 3 /L
150 mm 10 12 2 0.97 400 5
] 600 mm 2 25 15 4 0.88 230 5
300 mm 100 mm 10. 61 L.
1. >
pulsatron LPG5 12 . > > 3
LZB-25F. 153 d.
7d . 20 d
(gas retention time GRT)?2
28C. 94 ~343 mg/m’
- 9 25 ~47 s 5 L/h.
- 126 d
10
12 ~19 s
6 [k 2.
L 2 (126 d)
Table 2 Operational conditions for 126 d
P11
A /s 12 ~19
B 11 H,S /mgem ~? 30 ~567
3. -1 ~
2 9 M /m” < h 2.0~3.0
=11 /Le h~! 3.0~8.0
s 9 150 ~375
/mes™! 0.03 ~0.05
7 25%
/C 22 ~34
]|
8
el 126 d
3
1 ;2 ;3. ;4
5 ; 6 37 ;8
3
9 ; 10. ;11

Fig. 1 ~ Schematic of pilot-scale biotrickling bed for

hydrogen sulphide removal
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Table 3 Certain processes during the long-term operation

/d

16 ~17
30

33 ~38 g

77 GRT 19 s 12 s
89

95 ~ 100

1.4

PHBJ260 pH  ( ): 1 U
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5 GRT 12 120 mg/m’.
2.1 170 ~ 570 mg/m’
2 > 400 mg/m’
400 ~567 mg/m’
15d 567 mg/m’ EC,,,, (Elimination Capacity)
70% 3
16,17 d >90%
2d 18d 180 EC,, 84 g/(m’+h).
Pa/m 18. 19. 20 d 3d 120
21d 97% . 100 90% LR T
) + EC(GRT 195) -
= 80} + EC(GRT12s) A
o S Lt e .
4 = 60
_ 300 17 &
E 250 | g . S aof
: i
H 00 | 13 0 bt - ‘ : ‘ .
50l "1 1 21 41 61 81 101 121
0 . . . X . 0 A O & 54 /g-(mh) !
20 40 60 80 100
B ff)/d
—— ARBE — BmAARERE }
—— HOWRE - BEEEXZRHE Fig.3 Load and elimination capacity of biotrickling bed reactor
1000 GRT 19 s GRT 12 s 120
. 100 8 o
g 80 RS 2.2
& 80 4 3
s o0y = 2 29. 30 d
" 60 E& N
& 400 | Y
® 140 Eﬁﬁﬂm
iié 200 | 20 2% 5
0 0 min 1.5 m’/h.
89 d 1
2 180 Pa/m(GRT 19 s)
Fig.2 Long-term performance of the polyethylene 280 Pa/m(GRT 12 S) (
carrier biotrickling bed reactor ) 150 Pa/m ( GRT 19 5) 220
5 Pa/m(GRT 12 s).
2.3 pH
39 ~94 d
2 3
( 33 ~
38 d Na,S Na,S
(%) 2 2
(%) = %) * 100% 50 ~ 150 mg/L H,S 71
(1)  g/(m’+h)
( 95 ~100 d)
3 GRT 19 95% Na,S 6
$ >350 mg/m’ ( H,S d Na,S 1 d.
) 70 g/(m’*h) GRT 12 pH 6.7
>270 mg/m’ 81 g/(m’+h) 8 d 2.43 pH
90% . GB 145544993 1.53 pH
GRT 19 s 150 mg/m’ pH
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6d
1d. 2
2 200 H,S H,S
g/(m’+h) GRTIO s 71 ¢/(m’+h) GRTI2
s 77 g/(m’+h) .
Na,S
N N ( Na,$
) H,S
e $*~ (Na,S) Na,S
Na,S
2 oH
2
2 (6 d)
pH
( >60 d)
(33 ~38 d)pH
S~ (Na,S)
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pH
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Table 4 Comparison of pressure drop of various biotrikling beds
BT @
/mm /s /em /Pasm ! 126 d
6 25 10 1400 10 GRT 12 s 4
L eew
5 16 15 653 25 ) 2
37% ~
3.3 pH 55% GRT
( 12 ~19 s H,S 30 ~ 567 mg/m’
) 22 ~34C 2
3) GRT 12 s
26 280 Pa/m.
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