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methlenedithiocarbamate (HMAHMDC) methanolic
solution, acetate buffer(pH 4.2), and 8 ml of diisobu-
tylketone(DIBK) were stirred vigorously in the extra-
ction vessel for 7min by a magnetic stirrer. The
extract was introduced into the ultrasonic nebulizer by
the displacement bottle method and analyzed by
ICP-ES. Detection limits for Cd, Co, Cu, Fe, Mo, Ni,
Pb, Zn, and V of the method were consistently lower
than those by a pneumatic nebulizer. Metal blank
was lower (<0.005pg) than that of the separatory
funnel method. The proposed method was applied
to the analysis of NBS SRM 1643a, metal plating plant
waste waters, and coastal seawaters.
(Received April 23, 1985)
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Fig. 1 Schematic diagram of flow system

CS : carrier solution (H20);
(o-phthalaldehyde and 2-mercaptoethanol) ;
(1.2ml/min); T : Teflon tubing (i.d. 0.5mmX3m);
I:sample injection valve; IEC: anion exchange
column (Amberlite IRA-400); RT : reaction tubing
(i.d. 0.5mmX3m);

RS : reagent solution
P: pump

SF : spectrofluorometer (Hitachi

650-10S); R : recorder; BPT : back pressure tubing
(i. d. 0.3mmXx30cm) ; Dotted line: water bath
(25°C)
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Fig. 3 Effect of pH on the peak height

Ammonia : 4X10-¢ M
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Ammonia: A 0, B 2x10-6M, C 4x10¢M, D
6x10-6M, E 8x106M, F 10x10-6 M
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Table 1 Tolerance limit of coexistence of diverse

substances

Substance Tolerance concentration/Mt

Glysine, leucine, lysine, urea,

-4
trimethylamine, diethylamine 10
Methylamine 10-811
Na*, Ca?*, Mg?+, HCO3-, -
cf-, 'sojz- 1072
K*, NO;3- 10-3
SiO32-, Fe3*, Al3* 10-4

t Concentration which causc errors larger than 2%.
ance limit

1t Toler-
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VIIHE LIS E RS,

346 FNKPD7VE=ZTDER
TR D 7 v =7 %R L% Table 2 1

Table 2 Determination of ammonia and recovery
test of ammonia added to water sample

Recovery test®
Ammonia-N

Sample in s;ll;nbple, Ammonia-N, ppb Recovery,
Added Total found °
River water?
Ashida R. A® 9.6
Be 1.5
Asahi R. A®  14.3
Nonc 33.2
BD  41.5 5.6 38.9 102
11.2 44.5 101
Nishi R. A® 0.1
None 41.0
Bd  51.3 5.6 47.4 114
11.2 52.5 103
Sasagase R. A® 128.5
None 97.7
BO 1221 11.2 109.5 105
22.4 121.1 104
Yoshii R. A® 5.4
Bo 14,1
None 118.0
CdH 147.5 11.2 129.9 106
22.4 140.1 99
Suna R. Ao 22.4
None 121.0
B 151.3 11.2 132.6 104
22.4 144.5 105
Zasu R. A® 26.0
Tap water®® 3.2

a) Evaluation of recoveries of ammonia-N was based on the
addition of ammonia to 20ml of sample solution in a 25ml
calibrated flask.
fecture.

b) These rivers are located in Okayama Pre-
c) These samples were sampled on September 24, 1984,
and concentration of ammonia was determined without dilution.
d) These samples were sampled on May 8, 1985. ¢) The sam-
ple was injected after being passed through zinc column.
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Fluorometric determination of ammonia in
river water by flow injection analysis. Hiroshi
Mikasa, Shoji Mortomizu, and Kyoji Torr (Department
of Chemistry, Faculty of Science, Okayama University,
3-1-1, Tsushima-naka, Okayama-shi, Okayama 700)

Flow injection analysis(FIA) was examined for the
fluorometric determination of ammonia in river water.
Ammonia reacted with o-phthalaldehyde(OPA) in the
presence of 2-mercaptoethanol(ME) to form a fluore-
scent substance at pH 9.5. The reagent solution con-
taining 10-2M OPA and 10> M ME and the carrier
fluid (distilled water) were propelled by a double plun-
ger pump at a rate of 1.2 ml/min. The 40pl sample
solution, injected into the carrier stream, was mixed
with the reagent solution in a Teflon tubing (3 m, 0.5
mm i.d.) and led to a flow cell(18 pl). Fluorescence
excited at lex =350 nm was measured at 2opy, =486 nm.
Tons present commonly in river waters did not interfere
with the determination of ammonia. An anion ex-

10)
11)



change column installed just behind a sample injection
valve in the flow system was effective in eliminating
interferences with amino acids. Using the proposed
FIA system, trace amounts of ammonia(3~150 ppb as
nitrogen) in river water were determined in the rate
of 40 samples per h.

(Received December 17, 1984)
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