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A Study on the Decomposition of Organic Matter and
Regeneration of Nutrient in Seawater
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Department of Environmental Science and Engineering, National Fisheries University of Pusan
Pusan 608-737, Korea

This study was conducted to determine the decomposition rate constants of organic
matter and to evaluate the process of regeneration of inorganic nutrients in coastal and
open seawater. The mixture solution of glucose and glutamic acid, and night soil were
used as the test organic matter. Oxygen uptake of test solution was observed every day
for 5 days for evaluation of decomposition rate constants, and nutrient contents were
analyzed every day for 40 days.

The decomposition rate constants have been determined by Thomas slope method and
compared with the values of each waters. The values of rate constants for open seawater
and coastal water containing the mixture of glucose and glutamic acid were 0.23/day and
0.21/day, and those containing night soil 0.23/day and 0.20/day, respectively. The difference
of decomposition rate constants between test materials was not found and the valus for
each seawater was equal to each other.

The nitrification process took place after 22 days for open seawater when night soil was
added to the waters.
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Table 1.

i 2 b ode

Oxygen uptake of a mixture of glucose and
Jutamic acid in each waters.
9 wate (mgh)

Water type 1 day 2day 3 day 4day b5 day

Open sea
water 046 123 152 157 166
Coastal

water 153 228 278 302 343
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Table 2. General characteristics of receiving waters
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Water type BOD NH,-N NO,-N NO,-N TIN PO# -P Salinity
? ( mg! ) ()
Open sea water 0.20 0.009 0.000 0.017 0.026 0.004 34.18
Coastal water 1.35 0.013 0.003 0.070 0.086 0.004 32.33
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Fig. 1. The plot of {(t/y)'”® versus time to determine  Fig. 2. The plot of (t/y)'/® versus time to determine

k' and Lo for open seawater added a mixture
of glucose and glutamic acid.
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k" and Lo for coastal water added a mixture of
glucose and glutamic acid.
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Table 3. Decomposition rate constants of each waters
in which a mixture of glucose and glutamic

acid is added
Lo WT K
Water type a b (mgt) (D) (day™
Open sea  ogges 00916 203 1900 023
water
Costl  ggig7 o063 373 1943 021
water
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Table 4. Oxygen uptake of each waters in which night
soil is added

(mg/)
Water type 1day 2day 3 day 4day 5 day
Opensea  yo0 199 161 200 227
water
Coastal 100 163 199 231 27
water
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Fig. 3. The plot of (t/y)"* versus time to determine
k' and Lo for open seawater added night soil.
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Fig. 4. The plot of (t/y)'”® versus time to determine
k' and Lo for coastal water added night soil.

Table 5. Decomposition rate constants of each waters
in which night soil is added

Le WT K

Water type a b (mgh) (O (day™®

Open s 50910 00848 232 1900 023
water

Comstal o oom1 281 1943 020
water
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Table 6. General characteristics of night soil

Ttem Cgllecteq* Septic Tank* .TeSt .
night soil sludge night soil
BOD 22,080 6,530 15,939
NH,"-N 3840 870 470
NO; -N 28
NOs™-N 243 153 208
PO# -P 650 153 187

* from Reference(Z, 1985)
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Table 7. The concentration of nutrients and DO for
open seawater in which night soil is added

Day NHs*-N NO.-N NO;™-N  TIN POS~-P DO
( ug-at/l ) (mgh)
0 497 028 305 830 0.86 6.68
1 4.95 0.25 291 8.11 093 543
2 416 0.28 2.78 7.22 0.82 539
3 453 0.28 312 793 0.98 5.07
4 448 0.28 2.30 7.06 1.03 468
5 467 0.28 3.23 8.18 1.02 441
6 5.85 0.28 2.79 8.92 0.90 4.26
7 514 0.21 3.00 835 0.94 412
8 - 0.23 - - 1.02 4.00
9 466 0.13 3.38 8.17 1.20 395
10 493 0.27 281 8.01 110 390
12 358 023 308 6.89 131 390
14 428 0.21 3.11 7.60 1.29 3.88
16 - - - - - -
18 2.85 - - - 1.25 3.76
20 402 0.33 2.84 719 1.22 -
22 - - - - - 368
24 2.70 0.38 484 792 113 -
26 3.33 041 4.62 8.36 124 3.56
28 3.97 044 471 912 - 3.50
30 - 047 452 - - 342
32 2.74 0.54 498 8.26 - 340
H - 049 5.74 - 1.37 -
36 - - - - - -
38 135 034 746 9.15 - -
40 0.91 0.10 741 842 1.38 3.30
42 - 0.12 - . - -
44 1.88 0.01 7.50
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Fig. 5. The changes of ammonia, nitrite, nitrate and
total inorganic nitrogen during the incubation at
20 T, dark for open seawater added night soil.
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Fig. 6. The plot of oxygen uptake for open seawater
added night soil.
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Fig. 7. The changes of phosphate during the

incubation at 20C, dark for open seawater
added night soil.
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