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Fig. 1 Schematic diagram of flow system

CS : carrier solution (10-2 M NaOH); RS:
reagent solution (1.5X10-4 M Thymol Blue,
4X10-*M Na:HPO4, pH=8.4); P : double-
plunger pump (0.9 ml/min); S: sample injec-
tion (140 pD); MT : mixing tubing (0.5 mm X
40 cm); GD : gas-diffusion unit; CC: cooling
coil (0.5mmx30cm); NPT : nonpressure tu-
bing (1 mmx50cm); D : detector (Soma S~
' 3250, 596 nm); R : recorder; W : waste
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Fig. 2 Gas-diffusion unit

T1 : Gore-Tex® tubing; T : polytetrafluoro-
ethylene (PTFE) tubing (i.d. 2.0 mm); Ts:
PTFE tubing (i. d. 0.5 mm)

ﬁii»iay97~ﬂﬁv7%mm,#+U?—ﬁ,
AR EILICRR 0.8 ml/min CHEMK L /2. RIEL -4
AYREEE 2 Fig. 2 2R3, BB, ZEESK
BoTHEDF 2 ) Y- BRECREBSEOMAIZ, BELD
RER—-ATAVORE®REER L NE 2 ABBED,

NEZF+ VY —WB RN D X510, & NE
L.Omm, A% 1.8mm, %ILE 50%, HAILE 2.0

pm DEZILVH PTFE 7 . -7 (275 5, 7 2® 5 ., —
7) &, HEXHNE 2.0mm, 5% 3.0mm o PTFE +
2a—=7REHALEHEIR 20cm ThH 5. =0 20cm o
MIZ, #ARTvE=27 DARNEDHILEE D HKiFR
EBRBCEN NS, ¥Eho PTFE Fa—TEI s
1Y R OES ROSILEPIFE 5 . — 7 L ¥ 2 o
VERDOERIBBR RS m0ICT 5 vy MO ES
TERZRAL. FARHEBOBD* + Y v —fihi
FERANB2»5RVE ST, BOKkE\v PTFE # . —
(VT vy vy —Fa—7, RE 1.0mm, 50cm) %
EEELI. X, HWAVEBEBL/ VTV sy —F o —
iU%@%:—iﬁW@Oﬁmma)mTE%1~7%
AL, MBI 8pl Oy r—- v i i oMENRY
BRI LE FIA a8 S-3250 A HEHL 7.

2.2 & X

Fo V- KEEEF PV v A 4g 2R KICE S
L1l iziado® 10 fEZHRMLT i (# 10-2
M).

AREER 2 102M 52— AT A =70 % Y KiENE

BUNSEK!1I

KAGAKU Vol. 36 (1987)

(0.47g/0.1M KERIL >+ U & AsKi&HE 100 ml) 15 ml,
0.08M y v EE AR F U v AZkiEHE (NaHPO,- 12H,0
2.9g/100 ml) 5ml 2 B4 LEFAT 11 & L=t 2
VIS T4 g — (0.45um) TFBL, HkEET pH
8.4 ILHELRLDRA WA,

PRHETEME : THRRARIRIEIL 7 v & = w A (FRsSET ¥
) #RET (50mmHg) 50 °C < 6 ReMEIE L, XF
KIZEP LT 2X1072M & L. ACELCiRch
EEERRL CTHW.

3 RRRUEE

3.1 AERE
MEB R, FREORET OWIELEE & M7 oW Y
DEMNFE DA Z L 596 nm % L 7,

32 F L UP—BFHOKEIET YUY LADREE

Fr IV VY —RPDOKBILF Y v 2 DBERY, 3x
1074~1 x10'M DFEHH TR L.k 8% Fig. 3 1R
TOKRRAET P U Y ADWEN 5x10-3M [ LT —
7EEE—EE I o Te. L LBEREL kb &, %3
H PTFE & . — 72 BB L b T hkiRh cd ~—
AT VBB E 20T\ s, KEBIET FY v A
DEEL 1x10-2M % iy 7o,

100p
g
g
~
=
=
£ 50t
-~
]
(]
s
Ok - - —
10+ 10-3 102 o1
Concentration of NaOH/M
Fig. 3 Effect of sodium hydroxide in carrier

solution on the peak height
Sample : 4.0x10-5 M NH.Cl
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Fig. 4 Flow signals for ammoniacal nitrogen

NH+*-N(ppb) : A=0, B=10, C=20, D=40,
E=60, F=80, G=100, H=200, I=400

Table 1 Effect of diverse substances
Substance Concentration/M
Na+, CI- 0.5
K+, Ca?+, Mg2+, I-, Br-, 0.1
NOs-, SO42-, COs2-
SiOs2-, Cl2 10-8
H+, Glycine 10-¢
Methylamine 10-¢
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Table 2 Determination of ammonium ions

in water
Samoli Found(NH4*-N, ppb)b)
pling
Sample dates) This method ]?Illzttl}llﬁ;?n

Asahi River (1) 6+2
Takahashi River (5) 20+3
Yoshii River (5) 110+3 106+1
Zasu River A (2) 21845

B (3) 25243

C (4) 18043 182+5
Sasagase River A (5) 880410 884+10

B (6) 2430+22

C (6) 133011

D (6) 990+ 14

E (6) 940+11

F (6) 1060+7
Kojima Bay A (5) 1304 13242

B (5) 19246 1962
KojimaLake A (5) 470+13 474+2

B (5) 474+9 446+5

a) (1) September 22 1986, (2) November 25 1986,
(3) November 26 1986, (4) December 18 1986, (5)
December 22 1986, (6) January 21 1987. b) Mean of
three determinations. ¢) Ammonia in 25 ml of sample
was distilled by Micro-Kjeldahl’s method and trapped
in 5ml of 0.018 M sulfuric acid. It was neutralized
and diluted to 25 ml with distilled water. The solu-
tion was used for determination of ammonia by the
proposed FIA.
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Determination of ammoniacal nitrogen in water
by FIA with a gas-diffusion unit. Tohru Kuwakr,
Masanori Akisa, Mitsuko OsHiMa and Shoji MoTomizu
(Depertment of Chemistry, Faculty of Science, Okayama
University, 3-1-1, Tsushima-naka, Okayama-shi, Oka-
yama 700)

In this paper, the authors present an assembly of a
gas-diffusion unit with a tubular microporous PTFE
(polytetrafluoroethylene) membrane, constructed with-
out any glue, and also present the determination of
ammoniacal nitrogen in water. In this method, the
sample was injected into an alkaline stream (carrier
stream) in which the ammonium ions injected were
converted to ammonia molecules, then the carrier
stream flowed into the gas-diffusion unit. Reagent
solution, which contained Thymol Blue and was adjusted
to pH 8.4, was also fed to the gas-diffusion unit, and
flowed through the microporous PTFE membrane
tubing. Ammonia passed through the PTFE membrane
and reacted with the acidic form of Thymol Blue to
change it to the basic form. The color change to the
basic form was measured at 596 nm in a flow-through
cell. The detection limit was about 2 ppb as am-
moniacal nitrogen, the response was linear up to 5 ppm,
the sampling rate was 25 h-1, and the relative standard
deviations obtained by nine injections of 20 ppb and
200 ppb solutions were 3.89, and 1.6%, respectively.
The results obtained by directly injecting water samples
were in good agreement with that obtained by injecting
the solutions prepared according to the Micro-Kjeldahl’s
distillation method.
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