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Abstract: A novel biological fluidized bed was designed and developed to deal with high-concentration refractory organic industrial
wastewater. From 12 successful projects, three cases of dyeing wastewater treatment projects with the scale of 1200, 2 000 and 13 000
m’/d respectively were selected to analyze the principle of treating refractory organic wastewater with fluidized bed technology and
discuss the superiority of self-developed biological fluidized bed from the aspects of technical and economic feasibility. In the three
cases, when the hydraulic retention time (HRT) of biological system were 23, 34 and 21.8 h, and the volume loading of influents
(COD) were 1.75,4.75 and 2.97 kg/(m’-d), the corresponding COD removal were 97.3% ,98. 1% and 95.8% . Furthermore the
operating costs of projects were 0. 91, 1. 17 and 0. 88 yuan per ton of water respectively. The index of effluent all met the 1st grade of
Guangdong Province wastewater discharge standard. Results showed that the biological fluidized bed had characteristics of shorter
retention time, greater oxygen utilization rate, faster conversion rate of organic pollutants and less sludge production, which made it
overcome the shortcomings of traditional methods in printing and dyeing wastewater treatment. Considering the development of
technology and the combination of ecological security and recycling resources, a low-carbon wastewater treatment process was proposed.
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Table 1  Characteristic of influent and standard of effluent
5 5A iﬁi:nk% coD . BODj N2 Ss ) oH §2- NH, -N
/m” +d / mg-L / mg-L7! /% / mg-L~! / mg-L / mg-L~!
PINE S A Y/ 1200 1 000 ~5 000 100 ~ 400 1 000 ~3 000 200 ~1 000 9 ~11 4-~8 —
HE bR 1 90 20 40 60 6~9 0.5 10
BAsr— bk 2000 2000 ~6 000 500 ~1 100 1000 ~3500 500 ~2 000 9~14 2~10 —
HE b 100 20 40 60 6~9 0.5 10
RIEEHEW  #EK 13 000 600 ~4 000 150 ~1 000 500 ~2500 200 ~ 1000 8~9 2~4 —
HE R AR 1 100 25 40 70 6~9 0.5 15
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Fig. 1  Flow chart of wastewater treatment process
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Table 2 Design parameters of main structures
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5L 44 F IaF3 . B B TR 4B I 4 B I 4 B IR I
B (COD [ARRE-314 — — 2.00 1.48 0. 82 2.50" 1.20"
o "“?( B ) BN — — — 3.87 1. 46 0.548 2.00" 1.20"
/kg+ (m’-d) _
AR5EEE T 0.95" — 1.38 1.29 — 1.70" 1.30"
JANRES1 24.0 3.0 8.0 6.0 6.0 2.0 0.33
15 BRI} ]/ h RS — 18.0 4.0 18.0 9 7.0 2.0 0.5
R8T 10.5 3.8 8.0 8 — 2.0 2.5
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Fig.2  Schematic of Jet loop anaerobic biological fluidized bed
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Fig.3  Schematic of aerobic biological fluidized bed
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Table 3 Wastewater treatment results of each unit
" AL B IR 4 Bt U4 1 W4 2 TR BE AL 2 BARRE
Wi H I3 K

ok EBRFE/% K EKBRFE/ % K RKBRE/ % K RKBRE/ % K EKBRE/ % /%

VLITE R 3000 1850  41.7 1225 39.5 306 75 110 64.0 80 27.3 97.3

COD/mg-L-'  JRFIL— 4000 2903  27.4 610"  79.0 183 70.0 82 55.2 78 4.9 98. 1
ZREEEM 2000 1230 38.5 750 39.0 115 85.0 — — 85 26. 1 95.8

LI1FR 600 430  29.3 350 18.6 52.5  85.0 17.2 67.2 15 12.8 97.5

BOD;/mg-L~" RF3r— 800 520 35 231" 55.6 66 71. 4 23 65.2 20 13.0 98.7
RIELW 400 310 22.5 250 19.4 27 89.2 — — 18 33.3 96. 2

YLITH K 2000 450  77.5 203 54.9 81.2  60.0 40.6 50.0 36.5  10.1 98.2

@ B /A% B — 2250 1504 33.2 354" 76.5 106 70. 1 37 65. 1 33 10. 8 98.5
AKREELW 1000 700 30.0 280 60.0 84 70.0 — — 25 70.2 97.5

1) B 57— PRAR BEBIOHE S 918 2 7K 28 PR AR A1 R R A 1) 28 5 ) 1) 1R /K B

2.2 WHEAT A

RS 37— P 7K Ah P T AR 2R K K i K, B K K i
2, H S HOok K B SR B, oo R i AT 2
FHARAHRT 2 18 . R 56 50 R /K Ab B TR MU, HL 3L
HETBObR X H 7K K BT 0 SR s ey, (B2 H o

BRI AT 2 A LG T A 2 A4S TR A G, TR AR
LT AR T2 A BT AR AR K 1A LR K L
POBRMF ALK T 2040 B ED YL B /K B A% 15 48 K
AR 9, BT S A 1.0 oo/m’ 2453 A
b3 TR A S 2 FHALZ AT 2 R N3k 4 .

x4 BEIEFERIN

Table 4  Cost of the processes

[ HA e BT
TRAEN/ T BoeYE/ 6 -m? B 2% /96 m 3 ANT.#%/5Cm > 25501 9% /76 +m 3 BE A7 2%/ I6-m 3
Y1) 3% B 177.7 1480 0.36 0.2 0.30 ~0. 40 0.86 ~0.96
B — 399.5 1995 0.67 0.05 0.45 1.17
ARBELE 1232.2 933.5 0.48 0.03 0.20 ~0.25 0.85 ~0.90
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Table 5 Comparison of different process for dyeing wastewater treatment

AR ff (COD COD LB T RbRE ,
TZ 44y Bt HRT/h /kg-(m3(-d> 7]> jﬁei @r;/g;]z@\}; 3Lk
A/0 M5 ek 36 3.47 78. 4 92.0 [19]
2 fil 8 Ak 1 46 0. 80 93.0 97.0 [20]
BAF 18 2~3.01 85.0 95.0 [21]
CASS 14 1.0 96.0 98.0 [22]
A/0 B AL IR 8§ ~18 1.75 ~4.75 95.8 ~97.3 97.5~98.5 A5

3 EPREAKAEBEBREARTZHESN

MR 3 A TR AT LLE A [6) B ASE )
KTHRA A0 DA EYREKRERE —BY
TS SRR F A AT S L RA
BV R BRNE IR BT AR A — BRI K
FUE AN, Bl 2 HETIORR e (8 R A% K 3R 0 AS I
ik LR N2 T n] AT M A B Y R K R B AL 3
FIE]FH 4 AR 09 45 G R R R B 58 B AL BE T,
AT AR B 2% 2 7K A P 0% g A U8 4 ok T Ak B AR ) Ak
AL FE (IR AR ) IR BE AL PR (1E ) 4 AN B B, il
AT R A AR I R R OB S Y HE R SR
KR AN B AT LB 55
05 W15 Y, IR A R Ge kK I K B, BRI

Sy uar, AR B IR AR SR, AR A A T —E
TRz Re 7 A A T U 5 AR W Ak B 2 R AR Y
2 i, 38 2ok SR T 8 Y B | ok AR I e v b i) S
I V5 VTR M 0 R LA KA W AR S Y Ak 2E R A
()3 A AT A AL S5 A B0 T 25 3 B R g b
Ko BRI AR B KR A A L, Hod SMP |
POPs Fll EDCs 55 il 73 5 s 22 0% 1 5 TR BE Ak 31 T 20 T
SEER X /NBURLY A DA KR K R R = A BLTS G
W) bR B S L A0 B s TR A
E A RES BB AR B AR EiRA S T
B AT AN bR R AR LA RO R K AL B T
R T AR B T 2 b e A AL G RE IR 1 A, A
K PH B 40k 76 A A B LS A B Y e A AL
7SS A R BEAE 0> T2 R BB TR B A A 4

R ARES) AWK
BeAU AL l l l l
KW l Lol A B PR Y S —

- ?7](. S KIR-REFILE IFE AR Yl
' 138~48°c
# B4 EMe™ POYNO?>
E AR TSRE
t
f FCRb I i : ]
N | B HAEARKL (T0) [~ W% | bk
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Fig.4  Flow chart of wastewater treatment process with solar energy
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