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A Note on the Removal of Constituents of the Wastewater
Discharged from Mackerel Canning Plants by the Method
of pH Shifting
By
Shoji Tacawa, Masayuki Kochi, Yasumasa OBA, Kinjiro YAMADA,
and Yoshio KoJiMa

The procedure of pH shifting!) was applied to the wastewater from mackerel canning
plants to eliminate its constituents associated with water pollution. For every plant,
the wastewater was collected from cutting, filling and steaming processes in addition
to the combined wastewater. The determination of chemical oxygen demand (COD),
n-hexane extractable matters (n-H), and suspended solids (SS) were carried out by the
JIS method. The pollution degrees of wastewater examined ranged as the following
order; steaming process wastewater > cutting process wastewater = filling process waste-
water > combined wastewater. The removal efficiency of n-H and SS by the treatment
herein adapted was more than 95%, and that of COD was 50~ 60%. Close linear
relationships were obtained between the COD value and nitrogen concentrations in the
wastewater before and after treatment of pH shifting. After the treatment, total nitrogen
comprised of more than 90% of non-protein nitrogen. The pollution degree and removal
efficiency in the combined wastewater from mackerel canning plants were compared
with those from “Kamaboko” processing plants which were presented in the previous
paper?).
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Table 1 . Description of mackerel canning plants where wastewater was collected.

. Raw material Product Water used Amount of
Plant”
Kind Amount Kind Amount Kind Amount wastewater
t/day case/day m®/day m’/day
. Frozen . City water 200
A in Hamada Ieed ——  Boiled 4,000 Well water 800 800
B in Hamada Frozen 50 In Stg;ncago 2,000 City water @goo ?9900
C in Hamada Iced 40~50 I”$§3§§° 2,000 — 600 600
. R Boiled, In 900 City water 70~80 .
Din Sasebo  lced tomato sauce ~—1,000 Seawater 140 ~150 230
Ein Kashima Frozen  13~15 Ingggﬁjo 450 Well water 150 150

*The symbols A~ E indicate the incognito name of the plants.
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Table 2 . Average pollution degree of wastewater.
Wastewater from Combined
Cutting process Filling process Steaming process wastewater
ppm ppm ppm ppm
COD* 1,922+ 770 1,696+1, 700 13,584410,727 1,1924+470
SS¥* 3,264+1,749 3,110+2,748 26, 836427, 510 1,392+739
n-H* 1,886+1,448 1,98241,693 40, 414162, 800 1, 2314996
TN* 698+ 278 5374 542 5,317+ 3,800 3294130
PN* 324+ 164 258+ 357 685+ 832 114+ 56

* Abbreviations

are the same as those In Fig. 1.
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Fig. 1. Pollution degree of wastewater by plants.
Black column, wastewater from cutting process; white column, wastewater from filling

process; shaded column, combined wastewater.

Abbreviation used: COD, chemical oxygen demand; n-H, n-hexane extractable matters;
SS, suspended solids; TN, total nitrogen; PN, protein nitrogen.

The symbols A ~ E are the same as those in Table 1.
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Table 3. Average percentage removal of constituents in wastewater treated by pH shift

method.
Wastewater from
Cutting process Filling process Steaming process
% % %
COD* 59.8+13.2 54.8+19.4 49,8%15.4
35* 9.0+ 1.7 94.4+10.9 97.0% 2.5
n-H* 97.4+ 5.3 98.0+ 2.3 97.84 4.9
TN* 43.0+12.2 46.4+15.5 30.6x 8.3
PN* 92.24+ 1.9 85.8%16.5 82.61+16.5

* Abbreviations are the same as those in Fig. 1.
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Table 4 . Average percentage of protein nitrogen of wastewater before and after

treatment.
Before After
treatment treatment
% %
Wastewater, cutting process 46.1+ 8.8 6.9+4.4
Wastewater, filling process 38.0+16.3 7.4+7.5
Combined wastewater 33.5+ 4.7 7.84+6.5

Figures are expressed as percentage of total nitrogen.
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Table 5 . Linear regression equations of COD value (y ppm) on nitrogen concent-

ration (% ppm) in wastewater.

x [ a, F n
Bet TN* 120. 80 2.84 217. 44%* 15
etoret . PN* 570. 92 4.45 132, 51%+ 15
TEAMENt  on- PN* — 59.52 5.74 35.39* 15
Al TN* 55.46 2.08 131.42** 15
ter . PN* 155. 81 27.17 14.43* 15
reatment - n. PN* 78.22 2.14 110, 62** 15
y=as+a x

*Abbreviations TN and PN are the same as those in Fig. 1, and abbreviation non- PN

indicates non-protein nitrogen.
“* Significant at 0.01 level.
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Table 6 . Comparison of average pollution degree of combined wastewater from ‘‘Kamaboko’’

processing plants with that from mackerel canning plants.

‘““Kamaboko’’ processing Mackerel canning
plants plants

ppm ppm
COD* 965+ 63 1,1924: 470
SS* 1, 258+1, 240 1,3924 739
n-H* 831%1,433 1,231 996
TN* 412+ 225 329+ 130
PN* 248+ 127 1144 56

* Abbreviations are the same as those in Fig. 1.
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Table 7. Comparison of average percentage of protein nitrogen of combined wastewater from
‘‘Kamaboko” processing plants with that of mackerel canning plants, before
and after treatment.

Before After
treatment treatment
% %
‘‘Kamaboko’’ processing plants 62.1+4.9 21.9%11.1
Mackerel canning plants 33.5+4.7 7.8+t 6.5

Figures are expressed as percentage of total nitrogen.
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Table 8. Comparison of average percentage removal of constituents in combined waste-
water from “Kamaboko” processing plants with that from mackerel canning

plants by treatment of pH shifting.

“Kamaboko” processing M ackerel canning
plants plants

% %
COD* 71.4+ 7.1 49.8+15.4
SS* 92.8410.2 97.0+ 2.5
n-H* 97.0+ 3.9 97.83 4.9
TN* 52.0+ 7.0 30.64 8.3
PN 82.3% 8.6 82.6116.5

* Abbreviations are the same as those in Fig. I.
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Table 9. Comparison of linear regression equations of COD value (y ppm) on nitrogen con-

I

centration (x ppm) in wastewater from ‘‘Kamaboko’ processing plants with those

from mackerel canning plants.

““Kamaboko’’ processing plants Mackerel canning plants
x (n = 24) (n = 15)
Gy a, F a, a, F

TN* 348. 83 1.49 25.13%%* 120. 80 2.84 217, 44**

i‘i’t‘;jent PN* 152.16  2.62  286.21%*  570.92 4.45  132.51%*
non-PN* 24.19  5.78  191.43%%  —50.52 5.74 35. 397
TN*  —2.20 1.47  353.91%* 55.46 2,08  131.42%*
ff:z;nent PN* 104.83  3.90 59.39%*  155.81  27.17 14. 43%*
on-PN* 20.77 1.9 138.25%* 78.22 2,14 110.62%*

Y = a,t+ a1z

* Abbreviations are the same as those in Table 5.
** Significant at 0.01 level.
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