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Effect of the Salt Concentration in Seafood Processing Wastewater on the
Anaerobic Ultimate Biodegradability and Multiple Decay Rate of Organic Matter

ZEY - A -

Yong-Bum Choi -

R
2UME

Jae-Hyouk Kwon - Jay-Myung Rim'

g 34 -Fs
Department of Environmental Engineering Kangwon National University

(2010 9 28Y A<=, 2010d 11 264 A=)

Abstract :

In this study, the anaerobic ultimate biodegradability and multiple decay rate of organic matter were evaluated accord-

ing to various salt concentrations in seafood processing wastewater. The evaluation was also performed with various types of anae-
robic bacteria and S/I (substrate/inoculum) ratios. After the S/I ratio was fixed at 0.9, the ultimate biodegradability values of the
anaerobic digested sludge and granular sludge were became 72.0% and 92.0%, respectively. The multiple decay rate coefficients

(ki) coefficients of the anaerobic digested sludge and granular sludge were 0.0478~0.1252 day” and 0.0667~0.1709 day™,

respec-

tively. The optimum S/I ratio of the seafood wastewater, which was determined based on the ultimate anaerobic biodegradability and
gas production, was 0.9. The organic matter removal rate never became less than 85.0% under a 3,000 mg/L chloride concentra-
tion. The multiple decay rate coefficients (k1) were 0.1603~0.1709 day™ under 3,000 mgCl/L, and 0.0492~0.0760 day” in more than
6,000 mgCl/L. The multiple decay rate coefficients (k) were 0.0183~0.0348 day” under 6,000 mgCI/L, and 0.0154 day at 9,000
mgCl/L. With increasing chloride concentrations, the reaction rate (ki, k») and ratio of the rapidly degraded organic matter (S;)

decreased.
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Fig. 2, Schematic diagram of the batch reactor for UAB test,

Table 1. Ingredient analysis of the seafood processing waste-
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Table 2, Experiment conditions

Items Range
S/l ratio 0.3~09
Salt conc, 1,600~9,000 mgClI/L
Temperature 35+17TC
Speed control 150 rpm
Working volume 04L
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Fig. 3. Ultimate anaerobic biodegradability of anaerobic diges-

tion sludge.
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Fig. 4. Ultimate anaerobic biodegradability of granular sludge.

Q)ok ek ol4Hel 84 23201 In (S/592k AT
A48 eI st WEEE 44E 7HA] Hot,

ds

e kS, (1
! % _ kt 2
where, S = Biodegradable Substrate Concentration (g/L or

g/kg)

S. = Biodegradable Substrate Concentration at Time t
(g/L or g/kg)

So = Total Initial Biodegradable Substrate Concentra-
tion (g/L or g/kg)

k = First Order Decay Coefficient (day ')

t = Operation Time (days)
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Fig. 5. Comparison of multiple decay coefficients according to S/I ratio.
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ko, = Apparent initial rate coefficient; slope of initial
linear portion of curve

ki = Reaction rate coefficient of S; portion of biode-
gradable substrate

k>, = Reaction rate coefficient of S, portion of biode-
gradable substrate; slope of final linear portion
of curve

= Operation time at end of initial %, linear portion

of In(So/Se) vs. curve

t, = Operation time at end of initial %, linear portion

of In(So/Se) vs. curve
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Fig. 7. Cumulative methane production according to S/I ratio,
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Table 3, Nitrogen and CODg, concentrations in this study (Unit : mg/L, except pH)
om  Saltconc pH TCODe: SCODg; TKN NH-N
(mgCrL).  Inf, Eff, Inf. Eff,  Rem, (%)  Inf, Eff,  Rem, (%) Inf Eff, In, Eff.
1,600 75 75 4410 770 825 2,800 359 872 224 196 182 210
S/l 3,000 73 74 4,497 825 817 2,645 412 84 .4 258 230 219 248
0.9 6,000 73 75 4,523 1,100 757 2,381 462 80.6 207 189 176 192
9,000 73 75 4,624 2,236 516 2,434 1,058 56.5 232 222 197 211
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Table 4, Comparison of the multiple decay coefficients accor-
ding to wastewater type

Multiple decay coefficients  Duration

ltems
ki(day)  ko(day')  (day)
Seafood 1800 (CImg/L)  0.1709 00183
wastewater 3,000 (C'mg/L)  0.1603 0.0348 5
(S/l ratio 0.9) 6,000 (CI'mg/L)  0.0760 0.0284
(s study) o000 (Crmgl) 00482 00154

Slurry-type swine wastes
(S/! ratio 0.3~1.3)
(Kim, 2001)
Swine waste
(S/I ratio 0,4~1.0)
(Kang et al, 2005)
Waste activate sludge
(S/I ratio 0,.5~1.0)
(Kang et al, 2005)

0.036~0.046 0.0166~0.0225 70

0.155~0.209 0.023~0.058 46

0.149~0.153 0.021~0.022 50

2 AFfds CF s ThE siike 7Huao A&
A 712 (So; Biodegradable substrate con.)ZolA ki &=
2 27t %
strate that degrades with reaction rate coefficient k)3 kr <

T2 =g A B37F AP == H]-8(Sy; Initial concentration
of substrate that degrades with reaction rate coefficient k)&
sttt Alaee Sk S9f HEo] 75.0%%F 25.0% =,
3,000 Clmg/LofAl&= 67.5, 32.5%=2 ZAMER1CH, 6,000

X8 ]= H]S(S,; Initial concentration of sub-
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