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Fig. 1 Ion chromatography (IC) and ion-exclu-
sion chromatography (IEC) chromatograms
of standard samples

(A) IC—Column : TSK IC-anion-PW (4.6
mm i.d.X50mm); Eluent : 1.2mM sodium
carbonate/1.5 mM sodium bicarbonate (1ml/
min); Injection volume : 0.1 ml; Concenration :
0.1mM each; Column temp. : 40°C. (B)
TEC3) —— Separating column : TSK SAX
anion-exchange resin (OH--form), 10mm
1.d. X300 mm; 1st conductivity enhancement
column : TSK SAX anion-exchange resin
(Cl~-form), 4.6 mm i.d. X50 mm; 2nd conduc-
tivity enhancement column (H+*-form), 4.6
mm i.d.X50 mm; Eluent : water (1 ml/min);
Injection volume : 0.1ml; Concentration : 1
mM for potassium ion, 3 mM for ammonium
ion; Column temp: 25°C room temp. Peaks: 1=
Acetate ion, 2=Nitrite ion, 3=Nitrate ion, 4
=Phosphate ion, 5==Sulfate ion, 6="Thiosulfate
ion, 7=Potassium ion, 8=Ammonium ion
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Fig. 2 IC and IEC chromatograms of batchwise
activated sludge process waters

(A) IC chromatogram of anions in aerobic
treatment process (BOD-oxidation process)
water (50-fold dilution); (B) IC chromato-
gram of anions in aerobic treatment process
(nitrification process) water (10-fold dilution);
(C) IEC chromatogram of anmonium ion in
aerobic treatment process (nitrification process)
water. Peaks : (1) acetate ion, (2) chloride
ion, (3) nitrite ion, (4) nitrate ion, (5) phos-
phate ion, (6) sulfateion, (7) thiosulfate ion,
(8) alkali and alkaline earth metal cations,
(9) ammonium ion. The other chromatograph-
ic conditions are the same as in Fig. 1.
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Fig. 3

Biodegradation process of BOD and nitrogen components in batchwise activated sludge

process by automatic control with DO, pH and ORP sensors obtained by application of

1C and IEC

(A) starting point of aerobic treatment process; (B) end point of BOD-oxidation of thiosulfate
ion; (C) end point of BOD-oxidation of acetate ion; (D) end point of nitrification of ammonium
jon (note the variation of DO and pH); (E) starting point of anaerobic treatment process; (F)
end point of denitrtification of nitrate and nitrite ions in the presence of methanol (note the
variation of ORP). (I) aerobic treatment process for removal of acetate, thiosulfate, and ammo-
nium ions; (II) anaerobic treatment process for removal of nitrate ions. @ acetate ion, A sul-
fate-S, O thiosulfate-S, ® phosphate-P, [ nitrite-N, Ml nitrate-N, A ammonium-N; - DO,

— pH, —— ORP
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Application of ion chromatography to batchwise
activated sludge process for simultaneous re-
moval of thiosulfate, acetate and ammonium ions.
Kazuhiko Tanaxa, Riichi Kuroxawa and Ryozo
NaxasmmMa (Government Industrial Research Institute,
Nagoya, 1-1, Hirate-cho, Kita-ku, Nagoya-shi, Aichi
462)

Ton chromatography (IC) with conductivity detection
for determining anions and ion-exclusion chroma-
tography (IEC) with conductivity detection for de-
termining cations were investigated. Both techniques
were applied to the establishment of the optimal con-
ditions for the simultaneous removal of thiosulfate,
acetate, and ammonium ions by a batchwise activated
sludge process. The process consists of the combination
of aerobic and anaerobic biological treatment processes
by a sequential automatic process control system
equipped with pH, DO, and ORP sensors as process
control parameters. The optimal conditions for the
pH, DO, and ORP levels required to control auto-
matically the entire process were established using the
relationship between the biodegradation behavior of the
above ions and the DO, pH, or ORP in the respective
process water obtained by the application of IC and
IEC.
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