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The Application of Biological Denitrifcation Method for Cokeoven Wastewater Treatment

Shingo Socame, Masanori Axryama, Toshihiro Hoxpa and Tadao Hasecawa

“Synopsis : An experimental study was carried out to apply the biological denitrification method for cokeoven wastewater (ammonia

liquor) treatment.

An ammonia liquor contains not only high concentrated phenol, ammonia but also cyanide, thiocyanate and hydrogen
sulfide. Therefore the biological denitrification for the liquor has been considered to be very difficult.

But the nitrificated liquor return system makes it possible to remove almost ammonia in the liquor. The nitrification—
denitrification process of ammonia liquor was proceeded on the course of nitrites (NO,) form.

When the nitrites concentration was kept under 50mg/l, in this system the activated-sludge was very stable.
Consequently nitrification and denitrification rate became very fast under the condition of the high total nitrogen (T-N)

load (kg-N/kgMLSS - day).

(nitrification rate:8.9mg-N/gMLSS - Hr, denitrification rate:5.8mg-N/gMLSS - Hr)
The nitrification liquor return system required that almost all ammonia in the liquor must be removed through process

in order to stabilize the process.

At the same time, chemicals (an organic carbon ex. Methyl alcohol and a alkali salt ex. Na,CO,;) were required.
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Table 2. Analytical items and method.

Table 1. Components of ammonia liquor. | tom M ethod
Component Concentration (mg/1) T—-N Chemiluminescerce
N H.-N Nessler method
pH 9.1~9.3 NO:-N JIs Ko102
T-N 3300~370¢ N Os-N JIs K0102
NH.—N 3100~3500 T—-CN JIS K0102
COD 4000~4500 SCN Colorimetric method of
Phenol 1200~1300 ferric salt ion tiocyanate
H:S 150~200 H:8S JIS KO0102
T—-CN 60~100 coOoD J1S K0102 (acid method)
SCN 450~550 Treansparency JIS KO102
0il 50~100 ML SS Weight method
MeOH Na:C0,
| |
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Fig. 1. Schematic drawimg of pilot plant.-

104



ARREME LDy — 2T, KKHFDCODDAZFIAIL
MALREE R 4T b ¥ 12, 2 DFER, MILRIZ60%BFEETH Y,
BRI HA0%BRE B -7, 2D itk b, Lk
DCODIC & A2 BE5, COD/T-NHEREEDI3.2L k-1,
%7z, HASERREZERIEE (NO,-N) V&  THER L, &
T35 8 LILIBR 6 e L TMLSS 2@ (R T e 72,

BRTRE2RERHDOAIZAR ) —vZHML, FRPTO
COD®3I5 P L1244, £ 2 HEETNO, NZBRET 57
— 2L LTHRELI, ARTOIRFNO,-NEIZH L TAX

Table 3. Result of MeOH addition test. A-line : no
MeOH operation. B-line : MeOH addition
to second denitrification tank. C-line:
MeOH addition to both denitrification

tank.
Ammonia
tiquor ,water 4% MeOH 4% MeOH
(dilution rate=3.6) Recyle
a; T-N:  880(mg/1) ! l ! ) | l
b; NH.-N: 870( *~ ) |primaly nitrifica | secondary |[reaeration|effluent
COD:  1100( ~ ) |denitrific| tion tank |denitrific tank
MLSS: 3000( -« ) |ation tank ation tank
T-N load 0.12
(kgN/kg.mlss.d)
T-N ¢ 540 540 540 540
«n| NH«-N 5 d 370 350 350 310 |MeOH
A|{NO2:-N ;e 150 170 170 200 not add
NOs-N ; f 20 20 20 30
N-ratio **' .
(1-d/b)x100 5 8% 60% 60% 64%
DeN-ratio **’
(1-¢/a)x100 3 9% 39% 39% 39%
T—-N -] 500 500 445 445
NH«N 3 h 350 320 320 310 |MeOH add
B|NOz-N ;i 120 150 100 110
NOs-N 3 j 36 30 25 25 | secondary
N-ratio denitrific
(1-h /b )x100 6 0% 6 3% 6 3% 64%| ation tank
DeN-ratio 80m!/hr
(1-g/a)x100 4 3% 4 3% 49% 4 9%
T—-N 3k 120 120 75 75 |ueOH add
NH.-N ;| 60 15 15 5
C|NO2-N im 60 105 60 70 |primaly
NOs-N in 0 o] o] 0 40n1/hr
N-ratio secondary
(1-1/b)x100 9 3% 9 8% 98% 99% 40m|/hr
DeN-ratio
(1-k/a)x100 8 6% 86% 92% 92%
%1) Line
t2) N-ratio :nitrification ratio

£3) DeN-ratio :denitrification ratio
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Fig. 3. Concentration trends of effluent nitrite
(NO,), SS from the clarifier and MLSS in
the denitrification tank.
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Fig. 2. Photomicrograph of microorganisms. (a): Many disintegrated microorganisms (A-line). (b): Stable
state microorganisms (C- line). Some protozoas exist.
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Fig. 5. Relationship between concentration of nitrogen compounds in the effluent and nitrogen load to
the sludge under changing the amount of MeOH addition to denitrification tank. (Dilution with fresh
water).
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Fig. 6. Relationship between concentration of nitrogen compound in the effluent and nitrogen load to the sludge
at the same condition of MeOH addition, Fig. 5. (Dilution with sea water) And concentration trends of
cyanide.
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Table 4. Result of T-N load increseing test.
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Fig. 9. Influence of the pH decrease on the nitrification.
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