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Effect of the Salt Concentration in Seafood Wastewater
on the High-Rate Anaerobic Digestion
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Abstract : This study was conducted to examine the effects of the salt concentration in seafood wastewater on the high-rate anaerobic
digestion process. In the general high-rate anaerobic process test, the TCODcr removal efficiency at 6 hr or more HRT was 81.1~
0.7%, and the optimal HRT for seafood wastewater process was found to be 6 hr or more. The methane content in the biogas
was 70.1~76.8% during the operation, and was hardly affected by the change in the influent load. The results of the anaerobic
digestion efficiency according to the salt concentration showed that the removal efficiency of TCODcr was 83.4~89.2% below a
4,000 mgCI/L salt concentration, and mid-70% at a 5,000 mgCI/L salt concentration. Therefore, the salt concentration had to be
kept below 4,000 mgCl/L to ensure stable treatment efficiency. Below a 3,000 mgCl/L salt concentration, the methane generation
was 0.2999~0.346 m’CH4/kgCODrem., which was similar to the theoretical methane gas generation in STP condition (0.35 m’CH./
gTCODrem.). The methane content in the biogas was 64.7~73.3% below a 3,000 mgCI/L salt concentration, but decreased with an
increase in the salt concentration, to 50.1~56.9% at a 4,000 mgCI/L concentration.
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Table 1. Dimensions of the high-rate anaerobic process unit

ltems Dimension
Reactor height 1.5m
High-rate Reactor inner diameter 0.07m
anaerobic Reactor liquid volume 58L
process Reactor thickness 0.5cm
Settling tank volume 50L

Fig. 1. Photograph of laboratory unit,

Table 2. Chemical properties of seafood wastewater
(unit : mg/L, except pH)

Parameters Range Average

pH 70~76 73

TS 650~990 806

VS 603~871 722
TCODcr 3,856~4,685 4,201
SCODcr 3,224~4,192 3,662

T-N 441~539 505

NH,™-N 376~493 431
Alkalinity (as CaCOs) 1,200~1,825 1,450
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Table 3. Operational conditions of high-rate anaerobic system

Operational range

Items
Start-up Steady state

Reactor volume (L) 50 50
Influent flow rate (L/day) 5~8 10~28
Hydraulic retention time (hr) 16~24 4~12
TCOD loading rate (kgCOD/m%/d)  4.346~6942  7.830~26237
Operating temperature (C) 35+1 35+1
Operating period (days) 20 300
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Table 4. Gas production rate with various HRT

HRT

[tem
4 hr 6 hr 9 hr 12 hr

Biogas (L/d) 158~185 161~176 129~152 11.1~140
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Table 5. Characteristics of influent and effluent seafood waste-
water according to salt concentrations
(unit : mg/L, except pH)

Effluent
ltems Influent  Raw 2000 3,000 4,000 5,000
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Table 6. Gas production rate with various salt concentration
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