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Fig. 1 Diagram of pilot-scale plant and reactors
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Table I Characteristics of influent wastewater

RN COD/(mg-L ™) NH;-N/(mg-L™) TN/(mg-L™) TP/mg-L™) JKIE/C
bR 85~230 25~50 59~75 2~4 12~16
¥iE 141.71 41.63 67.73 3.09 13.74

1.3 SthaE
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Table 2 Performance parameters of different mineral wool carriers

R YL A/ (kgm ) AR A (m? m ) LR /% el A /(°) TR K 2R/%
K, 80 1963 88.55 125 92.1
K, 100 3172 87.61 116 94.8

K, 120 4887 86.93 108 88.6




5514 PINSCHAE O WAL BT A i i i K Ak AR (45 ) 295

MR BIFT, (A 6 SR S B 14 il
AL PRI, 2% LR ] P K 43 2 BT T 12} g N YK ko
SEQRINE UL A 1 7K 3 T 2k 2 B R ol @, sl LIPS
KF. ME 2, AEETROEBEK 5 ] 7 - KA :
REHEE KT ARTWRMAEETY) 5 ! TITHEE 10 g
Hio XM THEO WM A TN, 2F 4 it i £ % 4
%, WALBRARABHAE , Ak 50 M AR PR I A 12
T B O S P A R, R TR 55 M gi A ;

3) A 45 T 0 W0 4 19 SEM 25 L4017, A o LR T A A5 AN ol
FREH ML BERAE T 0 PIRBTRH O, SE50L Bl
Bl 3. FEBHET (& 3(a)~(c)), 3 FhIE R & K& B2 3 948 SRR R IRK R R FIRER A
A4 22 Jeas b, FLRAMT RS Stk 22, PR LR

RO BB B R A, ik e R Verion ofwaterholdup and drving at of heee
S AR SR RS R A R S5 W, RS
PP AR P R R AL R G R A A B, DTk 2D 7K g 5 470 03 ok AR W RE A bR TR EE, RT U 38 B A
B R FURHFLBR 2 IRk, ARR LRI, X S FLBRR 0 RIS RA B EDIE . 3 Fha™ P i 22
AR AR CHT, T IR A SR RRAE Xt R R AR B N R R 2 —

WE L, AT LAY RS TR B AR SRR, XO& R TR SR ik Sk
M RAFAEBERE . BYUIME A o AEARTRTE T, O AR HORHE A2 gt b A ERDE A 2K g, B
U, ANFEERAAR R ERE . ST UIPER . i B [FSEORE b AR P TR AN TR A A D R R e T Y
AR TR /NGT, HORH AR FLBR AR R, (A5 8K Z B K 185 U1y ek, ki AR Py IR A 3
KB TEEEWEE . 3 AT AR AR 0 A B B RO A R SRAE A5 SR E 3(d). B 3(e). B 3(F) FrR .
N EH YRR EAR AR A Y (B 3(d)) 5k pa i, AT W B R AR RS A s Th AR E
YA ERAR AR K 0 A W I TR A AL AU PR R RRAE (B 3(e)), PIWLER 2 314K 5 Sl A= 4 [R1IE A%

(d) HEBE /N T PR (&) HBUF h A Tm P (F) HEMRR RA TH AR
B3 3METMmBrE e RE

Fig. 3 Scanning electron microscopy images of three mineral wool carriers
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Fig. 4 Influent/effluent quality and removal efficiency of biotrickling filters with three mineral wool carriers
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Table 3 Sequencing information of biofilm samples and bacterial diversity index

A OTUs Shannon Simpson Chaol ACE HEHHI%
K, 926 6.138 0.978 967.110 975.576 99.8
K, 901 6.522 0.962 968.319 960.354 99.7

K, 635 7.092 0.960 654.905 665.861 99.9
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Fig. 7 Comparison of microbial communities of the biofilms on three mineral wool carriers at genus level
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Effect of the porosity of mineral wool on the performance of biotrickling filter
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Research Center for Low Carbon Technology of Water Environment, School of Environment & Natural Resources, Renmin
University of China, Beijing 100872, China
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Abstract In respond to the problem that the biotrickling filter does not meet the standard due to its short
contact time, three kinds of mineral wool with volume weights of 80, 100, and 120 kg-m > were used as filter
packing to study the influence of filler porosity on water holding capacity. The effectiveness of biotrickling
filters with different volume weights in removing pollutants and the influence of filler porosity on the
characteristics of microbial community were analyzed. The results showed that the water absorption and water
retention performance of the mineral wool carrier increased first and then decreased with its volume weight
increased; the mineral wool carrier with lower porosity had better removal effects on COD and NH;-N after
stable operation, their corresponding average removal rates were 99% and 72%, respectively, and had a certain
impact load resistance. According to the high-throughput sequencing results, with the increase of the volume
weight of the mineral wool carrier, the species abundance of the microbial community increased while the
diversity decreased. Comparatively, when the volume weight of mineral wool was 100 kg'm™, its water
absorption and water retention were high, the microbial community had a suitable structure, and the effluent
quality could meet the Class 1A level, and it had a certain impact load resistance.

Keywords porous packing; bulk density; biotrickling filter; operational performance; microbial community
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