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A high rate fixed-bed PANBIC-F system combined with membrane filter was commercially
delivered to treat wool scouring wastewater, which is one of the most difficult wastewaters
because of oil content and the high concentration of organic matters. Treatability and
economics, and reduction of excess sludge generation were taken into first consideration in
designing the plant. Based on the result of a 30-month field test, the plant was provided
with a high rate PANBIC-F system, UF and filter press. The PANBIC-F system is effective
in thermophilic, anaerobic digestion of the organic matters. The UF which removes SS
including biomass from the AB reactor contributed to the reduction of sludge generation.
The combination of the two confirmed the reduction of sludge generation, meeting the
required water quality for discharge. The filter press helped the reduction of cake volume
by lowering the water content in the excess sludge.
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Table 1 Specification for the main equipment of the pilot plant

Item ‘ Specification i Remarks
"AB reactor | V=4.53m3 1410 #mmx 3 250 VPmm 3 910 ¥mm | Fixed bed type
Surge tank | V=29¢ 250 4mm> 600 W Pmm x 1 000 Ymm |

Feed pump 2~40 ¢/h i
Recycle pump | 1500 &/h |
Gas meter | 4~1200 ¢/h i

Ultra filter Effective membrane area 3.1m? (Hollow fiver 1.4 #mm) :
89 4mm x 1126 Lmm | PAN follow
1 Cut off molecular weight 13 000 ! fiber type
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wastewater
Item | Concentration
Treated water pH =) 7.4
SS (mg/6) 30 500
VSS (mg/8) 18 000
T-TOD (mg/e) 102 400
S-TOD* (mg/8) 68 400
T-BOD (mg/0) 27 900
filtor S-BOD*  (mg/e) 20 800
COD (mg/0) 15800
Hex. ext. (mng/8) 15 000

* Values of supernatant separated by
a centrifuge
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Fig. 3 Schematic diagram of UFM with recycle and UFM of
one through
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Table 3 Permeability of UFM at different operating conditions

i Permeability* (g/m2+h)
Liquid ! - -
| Liquid temp 40 °C 1 Liquid temp 47 °C

26.1+1.73

32.1+2.24 |

38.9+4.25

Raw wastewater ‘
42.74+4.73

Digested liquid :
at 15kg TOD/m3+d |

* Inlet pressure  2.0~2.2 kg/cm?2G
Outlet pressure 1.5~0.6kg/cm2G
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Table 4 Fy42¢ concentration

F420 conc.
Sample (%1076 mol quinine sulfate/£)
Raw wastewater 1.68
Process C 4.76
Process D 2.06

&Y VIV OBRNIBHFETHE (VTR
no)
Photo. 1 Fluorescence photocopies of sludge.

FE1

Dilution of samples, wastewater and
process (D) ; %100, process (C) ;
X 500.
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Fig. 9 Schematic diagram of the wool scouring wastewater treatment
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Table 5 Design conditions
Flow rate 70 m3/d
Flow time 24 h/d

Raw waste- | Treated water
Item - -
‘ water ‘ UF filtrate :Filter press filtrate

Temp. cC 75 ! Max. 53 ! Max. 47

pH (=) 7.4 9. 12~13

SS (mg/€) 30 500 10> 300

COD (mg/0) 15 800 4 000> 1 000>

BOD (mg/@) | 27900 4000) 1.000>

Hex. ext(mg/¢) | 15000 30> ‘ 50>

TOD (mg/¢) = 102400 - —
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BIE Yy -~ 2y 7B L TCUFBCEHRsNS, UF
BEETABY 7 7 2 — LB EiRK & BIaRC RS
N5, FBEAKIZFKFEE & ICRIANLEKE UTHRE
ANBM, L oMTEIVKERBEGINAE, TAEBR
XNb, —F, BT -9 2y 7IGEEINE, U
A 7R E UTHERSOHINS, RENBRIZY Y4
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Table 6 Specification for the plant
Item Specification Unit
AB reactor V=500m3 8800 #mm > 8 240 ¥'mm 9200 'mm_ 1
Surge tank :V=8m3 1500 $mm x 9 200 'mm 1
Heat exchanger A=1.6m? 320 Wmm > 650 ! mm -1 200 Hmm 1
UFM unit 26 modules Effective area: 80.6 m?2 1
: 4500 ¥mm x 500 Pmm > 2 100 Hmm

Ca(OH) 2 hopper V=25m3 2900 %mm 5 300 fmm 1
Filter press A=99m? 1600 Ymm x 8 020 'mm . 2 880 "mm 1
Gas holder V=20m3 3400 *mm > 7 700 fmm 1
Sludge storage tank V=21m3 2900 ¢mm x 3 700 Ymm 1
Sludge conditioning tank V=8.8m?® 2400 #mm x 2 250 "mm 1
FeCl3 tank V=10m? 2330 #fmm x 3 100 "mm S
Feed pump 2.9m3/hx 28 mAqx2.2kW 1
Recycle pump 85m3/hx 10 mAq % 5.5 kW ‘ 2
UF feed pump 240 m3/h % 21 mAqx 30 kW Pl
UF back washing pump 9.3m3/hx 24 mAqx2.2kW i1

s T A bR RN, HEIRRT v 2 -
T VARCTHAKLE XN D, ABY 7 7 £ —nBORAT
RUEH AARNF — I S NI, KR A 7 — TR
NTEMNOEKE LT3N E —[HILER D,

HEF M, BEHEEEZ 4, B, 6FRTRT,
FEALHIFLMIKDOBY Th b,
(1) ABY7 7%~
- TOD&R 15 kg/m3-d
- BODH&T 4.1 kg/m3-d
V77 x~-FE  500m3 (EEHEET.IHD
W IR 53°C

- o AR
- REIBTE R

630 Nm3/d (CHy 80 %)
WAS SHEDE) % (1708 kg/
d(21.8 m3/d x 7.83 wt%))

Vol. 36 No. 1 (1992/8)

Zik: AN S & 41




B 7T K EHETOKE
Table 7 Quality of wastewater and treated water (actual plant)
Q=50m3/d (TOD 10.1 kg/m3+d)

Item ' Raw wastewater = UF filtrate
pH (=) 8.1 ‘ 8.4
SS (mg/€) 23 200 :
COD (mg/0) 14 200 2290
BOD (mg/¢) 17 300 2000
Hex. ext.(mg/8) } 13 000 i 80
TOD  (mg/e) | 95 500 | 11800

Wity

Cross section

B H 2 UFBODFEYR
Photo. 2 Fouling of UFM alter 210 days of operation.

s BREER GEaEmE, T A EERK,
e eeeees U FF#, BARF#
TOD 90 %
BOD 189 9%
COD 1 80 %
Hex. ext.: 99 %
2) UFp

s HmATES 2.0kg/cm?2 ~ Max. 2.2 kg/
cm2G

< AR 53°C

- FLUX. 30 ¢/m2h

o R 2 m/sec

 TAEHE R 15 sec/30 min

« EHRRF 20 h/d

(3) Wik (74 rz—-7v2)
- Fecgs 1A% DS 20%

. Ca(OH), » 7 43 %

o - EIKER 50 % (BE1ZfE)
- T 2.6 kg/m2h

o AR 8h/d
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