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Fig. 1 Experimental arrangement of the apparatus
(1) eluent (water), (2) pump (1ml/min),
(3) sample injecter (0.1ml), (4) separating
column (OH--form anion-exchange resin,
TSK SAX, 5pm), (5) first enhancement col-
umn (Cl--form anion-exchange resin, TSK
SAX, 5um), (6) second enhancement column
(H+-form cation-exchange resin, TSK SCX,
5pm), (7) conductometric detector, (8) re-

corder

3 RRBUEBE

3.1 WERMKHT LOUR
DN S AOBEEEIh W58 1 RUE 2HER

KAGAKU Vol. 37 (1988)

Hkh 5 A0 HEY RN THDK, FEE LT 100
ppm © NH;* RO K+ K@Y DlE» 7 APICEA
L, #4055 s0EHTHERYE=5—1, Hbh
terzw= b /T AREE LR,

Fig. 2(A) Rt A5 20 BER TE=25—-17T
Bohnicse<t 75 a3, BREEERAFVTHS
K+ b, SBEEEEBr 4 THs NHY O vEEER
X aBFASERYRLEY. L, 28NS 200
BHLEARLT ve=y A 3BERETHH 12D, B
BRETHBKEBET V) 7 A XD Lk EVGEREET
EERLTS.

B

2
1
(C)
2
(A)
1
P % &
g 8 8|1
4 % Q
=] 2 8 S
b .
10 min Retention time/min

Fig. 2 Comparison of ion exclusion chromato-
grams of NH,* and K+ with and without
enhancement columns

Peaks : (1) K+, (2) NHst; (A) separating
column alone, (B) (A)+1st enhancement
column, (C) (B)+2nd enhancement column;
Concentration : 100 ppm
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Fig. 3 Comparison of calibration of curves of

NH,+ and K+ with and without enhance-
ment columns

O NHst+, @ K+; (A) separation column
alone, (B) (A)+1st enhancement column,
(C) (B)+2nd enhancement column
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Fig. 4 Ton exclusion chromatograms of ammonium
ion in biological nitrification-denitrification
process water

Peaks : (1) Na+, K+, Mg2+ and Ca?+, (2)
NH:*; (A) raw water (13.5-fold dil., NHs*
concn. : 497 ppm), (B) nitrification process
water (NHs+ conen. : 18.3ppm), (C) denitri-
fication process water (NHs*+ concn. : N.D.)
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Determination of ammonium ion in biological
nitrification~denitrification process water by ion
exclusion chromatography with ion exchange en-
hancement of conductivity detection. Kazuhiko
Tanaka, Riichi Kurokawa, Ryozo NakasHmma* and
James S. Fritz** (*Government Industrial Research
Institute, Nagoya, 1-1, Hirate-cho, Kita-ku, Nagoya-shi,
Aichi 462; **Ames Laboratory-U. S. Department of
Energy and Department of Chemistry, Iowa State
University, Ames, Iowa, 50011, U. S. A.)

Ammonium ion in biological nitrification-deni-
trification process with batchwise treatment was de-
termined by ion exclusion chromatography using water
as an eluent with ion exchange enhancement of con-
ductivity. Ammonium ion was selectively separated by
ion exclusion from alkali metal and alkaline earth
metal cations. The detection sensitivity of the am-
monium ion was improved about 1I-fold with two
ion exchange enhancement columns inserted in series
between the separation column packed with OH--
form anion-exchange resin and the detector. The
first enbancement column packed with Cl——form anion-
exchange resin converts ammonium hydroxide to am-
monium chloride and the second enhancement column
packed with Ht-form cation-exchange resin converts
ammonium chloride to hydrogen chloride of much higher
limiting equivalent conductivity. The calibration curve
of ammonium ion detected as hydrogen chloride was
linear over the concentration range of 10 to 100 ppm.
The method provides a fast, selective, and sensitivity
way to determine the ammonium ion in biological
nitrification—denitrification process water.
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