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Schematic flow diagram for ion-exclusion
chromatography coupled with cation- and
anion-exchange resin columns

1: Eluent (10 % methanol-water); 2 : Pump (1 ml/
min); 3:Sample loop for determining NOj3~ and
NO;~ (0.1ml); 4:H*-form cation exchange resin
column (9mm i.d.X110mm long); 5: Ultraviolet
spectrophotometric detector (210nm); 6 : “Delay coil
tube’” (1 mm i.d.X10m long); 7 : Sample loop for
determining NH¢* (0.1ml); 8 : OH~-form anion
exchange resin column (9mm i.d.xX550mm long);
9 : Flow coulometry detector (OH- detection); 10 :
11 : Dual sample in-

Fig. 1

Two-pen strip chart recorder;
jector with two sample loop
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Fig. 2 Ton-exclusion chromatograms of NO;-,
NO,~, NH,+, and Na+ by elution with

5 9%, methanol-water

A: Mixture solution containing NO3z~ (10 ppm) and
NO;z~ (10 ppm); B : Mixture solution containing
NH,* (100 ppm) and Na* (100 ppm); Peaks—1 :
NH4*, 2:Na*, 3:NO,~, 4:NO3~; The retention
volumes of K*, Mg?*, and Ca?* were the similar to
that of Na*.
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Fig. 3 Ion-exclusion chromatograms of NO;-,
NO,-, NH,+, and Nat+ by elution with
10 9%, methanol-water

A and B : Mixture solution containing NOs~ (10 ppm),
NO;~ (10ppm), NH,* (100ppm), and Na* (100
ppm); Peaks——1: Ghost peak (NH:*), 2:NH;*,
3 : Ghost peak (Na*), 4:Na*, 5: NOj~, 6:NOs~
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Fig. 4 Ion-exclusion chromatograms of NO,-,
NO,-, NH,*, and Na* by elution with
10 9% methanol-water

A : Mixture solution containing NO3~ (10 ppm), NO,~
(10ppm), NH;* (100ppm), and Na* (100ppm);
B: Water alone; Peaks——1: Ghost peak (NH;*),
2 : Ghost peak (Na*), 3:NO;~, 4:NO3z-
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Fig. 5 Ion-exclusion chromatograms of NO;-,
NO,-, NH,*, and Na+* by elution with
10 9% methanol-water using “delay coil
tube”

A and B : Mixture solution containing NO3~ (10 ppm),
NO,- (10ppm), NH;* (100 ppm), and Na* (100
ppm); ‘Peaks——1: Ghost peak (NH;*), 2:Ghost
peak (Na*), 3:NH;*, 4:Na*, 5:NO;z~, 6: NO3~
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Fig. 7 Ion-exclusion chromatograms of actual samples

A : Raw water in biological nitrification-denitrification process;

B : Biological nitrification process water (The

sample solution of 25-fold dilution was injected onto the cation exchange resin column for the determination

of NO3~ and NO;-);

C : Biological denitrification process water;

Peaks——1 : Ghost peak (NH;*), 2:

Ghost peak (Na*, K+, Mg?+, Ca2*), 3:NH4*, 4:Na*, K+, Mg?+, Ca2*, 5:NO;~, 6:NO3;~, 7:Ghost
peak (Na*), 8:Ghost peak (Na*, K*, Mg2+, Ca2*), 9:NH,* 10:Na*, K+, Mg*, Ca?*, 11:NO,, 12:
NO;-, 13: Ghost peak (Na*, K+, Mg2+, Ca2+), 14 :Na*, K*, Mg?*, Ca2*, 15: NO3-

BRERAEEC X v BT 5 RO NETED HEFHAE
BRI TAMEET - CE TR, 2T, FiE
%, T OEWEHT-RERAEE BT 5 TRKF
» NO;~, NO,~ KUt NH,* oRRERICK LTIEH
L.

Fig. 7 o A, B RO'Cix, BAK, BEAETEKR
UBERNBETRKD 7 v~ /5 2% 47T, Fig
TIVBELMREOE, ZELLRFRIvR<I S A
N0 E DR, AESEYZOHEL-HERLE
ITERKCH L TUGETES Z A0k ot

FEBO BB L ABMTERENEEEE (R
EMREERRS) CEHLET

X [

1) BEe—Z: 41k, 30, 661 (1981).

2) K. Tanaka, T. Ishizuka, H. Sunahara : J.
Chromatogr., 177, 21 (1979).

3) EE—E, AHLX : KL, 21, 1003
(1980).

4) K. Tanaka, T. Ishizuka, H. Sunahara : J.
Chromatogr., 172, 484 (1979).

5) Hp—F, FITHK, REER, AR £, HR
0 : AL ET, 23, 591 (1982).
6) Hm—E, LIk, REER, AR £, Fi

SRk K EEM, 23, 689 (1982).
w

Simultaneous determination of mitrate, mitrite,
and ammonium ions in biological nitrification~
denitrification process water by ion-exclusion
chromatography coupled with cation- and anion-
exchange resin columns. Kazuhiko Tanaka (Go-
vernment Industrial Research Institute, Nagoya, 1-1,
Hirate-machi, Kita-ku, Nagoya-shi, Aichi)

The ion-exclusion chromatography(IEC) for the
simultaneous determination of NO3g-, NO,-, and NH,+
in biological nitrification-denitrification process water
was investigated. This method consists of the combi-
nation of the IEC on a cation exchange resin in the
H+-form with UV-detection for determining NO,~
and NO,~ and the IEC on an anion exchange resin
in the OH--form with coulometry-detection for deter-
minig NH,*. These IEC systems are coupled with a
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‘““delay coil tube” (1 mm i. d.x 10 m long) to separate
NH,*+ peak from a “ghost peak” of cations such as
Na+, K+, Mg2+, and Ca?+ caused by the imcomplete
cation exchange reaction in the H+-form cation ex-
change resin column. The liquid chromatograph
equiped with one delively pump (1 ml/min), dual
sample injector (0.1 ml each), H+*-cation exchange
resin column(9 mm i. d.x 110 mm long), OH~-form
anion exchange resin column(9 mm i. d.x550 mm
long), UV detector(210 nm), and flow coulometry
detector (OH -~ detection) was used. The same sample
solution is simultaneously injected onto each column
with each sample loop, and chromatographed by the
ion-exclusion. Only one kind of eluent (10 % metha-
nol-water) was used for the separation of NO;-, NO,-,

KAGAKU Vol. 31 (1982)

and NH,*. The simultaneous determination of NO;-,

NO,-, and NH,* in the actual samples was accom-

plished within 30 min with satisfactory results.
(Received July 7, 1982)

Keyword phrases
ion-exclusion chromatography with cation exchange
resin and anjon exchange resin columns; simnltaneous
determination of NO;-, NO,-, and NH,* in bio-
logical nitrification-denitrification process water;
methanol-water eluent; coulometric and UV detec-
tion.

ot g8 ©





