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Oil Refinery Wastewater Treatment with Multistage
Fluidized-Bed Activated Carbon Adsorption Equipment
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With strengthening water quality regulations, multi-stage fluidized-bed activated carbon
adsorption equipment, Multi-ACTS, has been attracting much attention from various fields since
the start of the sale in 1993. The advantage of the equipment includes low consumption of
activated carbon, stable quality of treated water, and easy maintenance compared to the conven-

tional system of fixed bed type.

This paper reports an example of most suitable application to oil refinery wastewater and its
advantages in view of system components and operating results.
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Fig. 1 Process flow diagram of Multi-ACTS for petroleum refinery waste water
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Table 1 Comparison between Multi-ACTS and fixed bed type

{Condition of case study)

~

Flow rate of wastewater : F =1200m*/d
COD concentration of waste water (inlet of adsorber) : Co,= 54 mg/l
COD concentration of treated water : Co= 20mg/l
{Results of case study>
Multi-ACTS Fixed bed type
[Adsorber]
Specification 2000 dia X5 stages 3 200 dia X4 000 sh
Xone column Xthree column
[Activated carbon]
Amount of holding [ton] 4.5 30
Amount of consumption [kg/d] 130 350
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Table 2 Design condition of petroleum refinery waste water

Flow rate of waste water: F=1200m®’/d

Quality Raw waste water Treated water
PH 6~8 6~8

SS (mg/1) 50 15

COD (mg/1) 90 20

0Oil & grease (mg/1) 300 1
Phenols (mg/1) 20 1
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Table 3 Design treatedwater quality of each unit

PH SS COD 0il Phenols
(mg/1) (mg/1) (mg/1) (mg/1)
Raw waste water
6~8 50 90 300 20
CPI separator
6~8 15 90 10 20
Coagulation & floatation
6~8 15 54 5 20
Multi-ACTS
6~8 15 20 1 1
Treated water
F 4Kk CNFTFIPAOTERRAE Raw waste water
Table 4 Specification of main equipment for Multi-ACTS unit
Item Specification Unit I CPI separator
Multistage 2000 dia X5 stages 1
fluidized-bed adsorber CS/Epoxy lining
l Coagulation & floatation
Carbon storage tank 2000 diax2 000 SH 1
CS/Epoxy lining
| Multi-ACTS I
Spent carbon storage tank 2000 diax2 000 SH 1
CS/Epoxy lining
Treated water
Carbon measuring tank 500 dia X700 SH 1 FIE WMEIO-—-OTOYIFAT
304 SS VAN
Fig. 2 Block diagram of treat-
ment flow
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Table 5 Operation data of Multi-ACTS at test-run

[Operation data-1]

Design condition Operation data
Coagulation & floatation Treated Coagulation & floatation Treated
treated water water treated water water
PH 6~8 6~8 6.6 6.5
SS (mg/1) 15 15 9 6
COD (mg/1) 54 20 28.3 5.7
BOD (mg/1) 28.2 < 5.0
0il & grease (mg/1) 5 1 4 <1
Phenols (mg/1) 20 1 2.8 < 0.5
[Operation data-2]
Design condition Operation data
Coagulation & floatation Treated Coagulation & floatation Treated
treated water water treated water water
PH 6~8 6~8 6.6 6.9
SS (mg/1) 15 15 6 <5
COD (mg/1) 54 20 31.5 5.9
BOD (mg/1) 33.3 < 5.0
0il & grease (mg/1) 5 1 < 2 <1 ]
Phenols (mg/1) 20 1 0.9 < 0.5
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Photo. 1 Outside view of Multi-
ACTS unit
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Table 6 Properties of activated carbon

Item Specification
Particle size  average [mm] 0.55
Upper 0.71 mm [%] <10.0
Under 0.35mm [%] < 5.0
Bulk dencity [g/cm’] 0.49
Specific surface aera [m*/g] 1150

lodine adsorptive capacity [mg/g] 1050
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