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A Note on the Removal of Constituents of the Wastewater
Discharged from “Kamaboko™ Processing Plants by
the Method of pH Shifting

By
Shoji Tacawa, Masayuki KocHi, Yasumasa Osa,
Kinjiro Yamapa and Yoshio Kojma

The removal of constituents of the wastewater discharged from “Kamaboko” process-
ing plants were examined by a pH shift method from the standpoint of pollution
conirol. In the method, the wastewater was adjusted to a pH value around neutrality
suitable for coagulation of proteinous substances after being shifted to acidic side.

The results are summarized as follows:

1) The removal efficiency of n-hexane extractable matter amounted to more than 95
per cent, and that of suspended solids more than 85 per cent. The removal efficiency
of COD was 60 to 70 per cent, and that of protein nitrogen ranged from 70 to 80
per cent, whereas that of non-protein nitrogen was merely less than 10 per cent.

2) In any of wastewater treated or untreated, there was an approximately linear
relationship between the COD wvalue and each concentration of total, protein and
non-protein nitrogen. A comparison of the slopes for the above linear plots revealed
that the COD value of untreated wastewater was associated with the protein nitrogen
concentration, but on the contrary, that of the treated wastewater depended greatly
on the non-protein nitrogen concentration.

3} The relationship between the COD value and the total nitrogen concentration was
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able to be approximately expressed in the following equation:

for untreated wastewater COD(ppm) = 1.5 x total nitrogen(ppm) + 350

for treated wastewater COD(ppm) = 1.5 x total nitrogen{ppm)
4) It is, hence, concluded that a certain secondary treatment for the elimination of
non-protein nitrogen is necessary to reduce the pollution of the wastewater from
“Kamaboko” processing plants in responce to the regulation on the water pollution
control which will come into force on June in 1976.
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Table 1. Description of wasiewater examined.

Sample No. Discharging plant Fish used
1 P in Shimonoseki Hair tail, “tachi-uo”
2 ditio Drumfish, “kin-guchi”
3 ditto Lizardfish, “tokage-eso”
4 ditto Drumfish, “shiro-guchi”
35 ditto Mixture of 13 kinds of fish
6 Q in Nagato Flat head, “uba-gochi”
7 R in Shimonoseki Mixture of hair tail and mackerel
8 S in Shimonoseki Hair tail, “tachi-uo”
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Fig. 1. Composition of dressing and dehydration wastewater by different samples.

White column, dehydration wastewater; black column, dressing wastewater.
Abbreviations used: COD, chemical oxvgen demand; n-H, n-hexane extractable matter;
SS, suspended solids; TN, total nitrogen; PN, proiein nitrogen:
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Fig. 2. Cormposition of leaching and combined wastewater by different samples.

White column, leaching wastewater; black column, combined wastewater.
Abbreviations, legend as Fig. 1.
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Fig. 3. Removal of wastewater constituents by pH shift method.
Abbreviations, legend as Fig. 1
The figures of T, II, I and IV indicate dressing, leaching, dehydration and combined
wastewater, respectively.
Removal of a given constituent was calculated by the following equation:
Removal(%) = Alppm)-[B(ppm)xa] %100
Afppm)
A and B are the concentrations of a given constituent in unireated and treated wastewater,
respectively. The figure of « is the correction factor based on a volumetric increase of both
acid and alkali solutions added in the treatment of pH shifting.
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Table 2. Per cent ratio of protein nitrogen to total nitrogen in wastewater before
and after treatment of pH shifting.

Per cent ratio
Wastewater
Before After
Diessing 49.38+% 8.75 22.00% 6.37
Leaching 65.13% 6.10 24.13% 5,77
Dehydration 68.71+ 5.94 32.57%10.23
Combined 62.13% 491 21.88411.10
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Fig. 4. Concentrations of total, protein and non-protein nitrogen vs. COD value in untreated

wastewater.

Abbreviations, legend as Fig. 1. a, ay F, n
The regression lines in the figure are: TN  348.83 1.49 2513 24
PN 152.16 2.62 286.21** 24

non-PN  24.19 578 19143 24

y=aja,x, y--COD, x-—-nitrogen concentration
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Abbreviations, legend as Fig. 1.

a, a, F, n

The regression lines in the figure are: TN -2.20 1.47  353.91* 24
PN 104.83 3.90 59.39** 24

non-PN 20.77 191 138.25™* 24

y=ta;x, y--COD, x---nitrogen concentration
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