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Determination of Small Amounts of Ammonia
in Natural Water and Air

Takayoshi SaiNnacawa* and Shizuo TSuNocar*

Abstract

A method, a modification of the one by Ricmarps and KieTscH, for the
determination of ammonia in natural water has been developed and applied to
the measurement of ammonia in the air. Ammonia in the air is collected into
two bottles connected in series containing 20 ml of 0.36 N H,SO, solution by
bubbling the air for about 3 hours with a flow rate of 1 1/min. = After the sampling,
the solution is neutralzied with 3 N NaOH. To 20 ml of the sample solution as
well as natural water samples is added 1 ml of 409, of KBr solution in 209, NaOH.
At about 35°C, 1 ml of 35 mN NaClO solution diluted in redistilled water is added
to sample. After 15 min, 1 ml of 49, As,0, solution in 6% NaOH. We
further add 2 ml of 0.29, sulfanilamide in 9.2 N H,S0, and 1ml of 0.049, N-1-
napthylethylenediamine dihydrochloride solution and shake the solution well.
After 10 min, the absorbance is measured at 543 nm. The sensitivity was 0.3 ug-at/1
in the sample solution giving an absorbance of 0.010.
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500 ml ¥ T,

5 N-1-37FNxFL>o7 i VBRI 0.2g DEN-1-7FvzFLo oy i b HBHE
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Stability of 36 mN NaClO solution in the redistilled water. NH,*+: 16.79 pg-atfl

Figure 1.
Oxidation time: 15 min.

-

0.4

0.2

Absorbance

0 : . .
0 200 400 600 g/l

Concentration of NaOH in
KBr solution

Figure 2. Effect of the concentration of NaOH* on the oxidation of ammonia.

NH+: 10.76 pg-at/l  KBr: 140g/1
*Addition of 1 ml of NaOH-KBr solution to 20 ml of sample solutions.
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Figure 3. Effect of the concentration of KBr* on the oxidation of ammonia.

NH,+: 10.76 ug-at/l NaOH: 200 g/1
*Addition of 1 ml of KBr-NaOH solution to 20 ml of sample solutions.
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Figure 4. Effect of time for the oxidation by an alkaline KBr-NaClO solution.
NH,*: 16.79 ug-at/l
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Figure 5. Calibration curve for ammonia in water and the calculated ratio () of oxidized
ammonia.
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Figure 6. Apparatus for collection of ammonia in the air.
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Table 1. Abstorption efficiencies of ammonia in the asir.
Flow rate of air: 0.8~-1.2 1/min.

Sulfuric acid
N @ (%) @ (%)
0.00 6—88 3—55
0.02 38—178 -
0.09 40+ 8 5420
0.18 55k 5° 62415
0.36 57+ 5 5115
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VRS, ZDE R, EDEEKRIV, UhrUIRIIROBBEEYSE 23 & RINEIRIE —E & 251
DT, TORITCRETTRVY, HETRDIEIREFO7 ez 7BEL BNT 2, D&
i, BBEMEVE ZTdz—un RO OBRININ, R3SBAIEEDITHBROT 227
IR ORRIMEE S LI WS BETIRWIDEEALNG, 7T, DEDOME T SRR
100 I AFRU 2 02 RIKE U TRV, CoX 5T NEESII 22 CRIRe > ot 24T
TnTd s,

¥ & o

LoFkic X hiul, BEDCEKVEELREFO7 =7 SRETERTH S, T, Bk,
FAFD7 L 2=7 b JETE 3, SHRIBNBeRFTICLiLLh, REFORFR7 2=
7, T—uVR7L T 7OHUEEEBRML 20,

X 3

1) Koch, F.C. and McMeekin, T.L. (1924). A new direct Nesslerization micro-Kjeldhal
method and a modification of the Nessler-Folin reagent for ammonia. J. Amer.
Chem. Soc. 46, 2066-2069.

2) Krogh, A. (1934). A method for the determination of ammonia in water and air.
Biol. Bull. 67, 126-131.

3) Robinson, R.J. and Wirth, H.E. (1934). Free ammonia, albuminoid nitrogen, and
organic nitrogen in the water of the Pacific Ocean off the coasts of Washington
and Vancouver Island. J. Conseil 9, 187-195.

4) Russel, J.A. (1944). The colorimetric estimation of small amounts of ammonia by the
phenol-hypochlorite reaction. J. Biol. Chem. 156, 457—461.

6) Kruse, J. and Mellon, M.G. (1953). Colorimetric determination of ammonia and
cyanate. Anal. Chem. 52, 1188-1192.

6) Riley, J.P. and Sinhaseni, P. (1957). The determination of ammonia and total
ionic inorganic nitrogen in sea water. J. Marine Biol. Assoc. U.K. 36, 161-168.

— 180 —



7

8)

9)

10)

11)

12)

13)
14)
15)
16)

17)

il g KPBLUARTORET v E=TDEER

Sagi, T. (1966). Determination of ammonia in sea water by the indophenol method
and its application to the coastal and off-shore waters. The Oceanographical
Magazine 18, 43-51.

Solérzano, L. (1969). Determination of ammonia in natural water by the phenol-
hypochlorite method. Limnol. Oceanogr. 14, 799-801.

Richards, F.A. and Kletsch, R.A. (1964). The spectrophotometric determination
of ammonia and labile amino compounds in fresh and seawater by oxidation to
nitrite. p. 65-81. In Miyake, Y. and Koyama, T. (eds.), Recent Researches in
the Fields of Hydrosphere, Atmosphere and Nuclear Geochemistry. 404p. Maruzen,
Tokyo.

Strickland, J.D.H. and Parsons, T.R. (1968). A4 Practical Handbook of Seawater Analy-
sis. 31lp. First Ed., Fisheries Research Board of Canada, Bulltin No. 167.

Truesdale, V.W. (1971). A modified spectrophotometric method for the determination
of ammonia (and amino-acid) in natural waters, with particular reference to
sea water. Analyst 96, 584-590.

Matsunaga, K. and Nishimura, M. (1974). A rapid and sensitive method for
determination of submicrogram amounts of ammonia in fresh and sea water.
Anal. Chim. Acta 73, 204-208.

Bendschneider, B. and Robinson, R.J. (1952). A new spectrophotometric determina-
tion of nitrite in sea water. J. Marine Res. 11, 87-96.

Tsunogai, S. and Ikeuchi, K. (1968). Ammonia in the atmosphere. GQeochem. J. 2,
157-166.

Tsunogai, S. (1971). Ammonia in the oceanic atmosphere and the cycle of nitrogen
compounds through the atmosphere and the hydrosphere. Geochem. J. 5, 57-67.

JiFE 7% (1968). W AZKHRO NO, B v NH, BE. 1968 £ spMbeNRLBEES
£.

AEHS -« PILHER - IR (1978). ARTBIUVKPOEV AVZBREA TV HE VI E
BEER A ot v DB At AUKEERR 29, 182-187,

— 181 —



	0173.tif
	0174.tif
	0175.tif
	0176.tif
	0177.tif
	0178.tif
	0179.tif
	0180.tif
	0181.tif

