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Fig. 1 Gas diffusion units

T,: PTFE tubing (2.0 mmi.d.); T,: tubular micro-
porous PTFE membrane (Gore-Tex TA001, 1.0 mm
id., 1.8mmi.d., pore size 2.0 um, porosity 50%);
T; and T,: PTFE tubing (0.5mmid.); C:
made of CTFE (polychlorotrifluoro-
ethylene); F: PTFE ferrule; S: screw-cap

connector
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Fig. 2 Schematic diagram of flow system for
ammoniacal nitrogen

CS: 1.0X107*M NaOH; RS: 4X10”*M HEPES
+1.25X10"*M Cresol Red (pH 7.0); GD: gas-
diffusion unit; S: sample injection; P: pump; D:
detector (550 nm); R: recorder; BPC: back pressure
coil; NPC: non-pressure coil; W: waste
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Fig. 3 Peak shapes obtained using the gas diffu-

sion units

(a) previous gas-diffusion unit (dotted line)(ref. 3);
(b) newly designed gas diffusion unit; Sample: 10~ *
M NaHCOj; Sample volume: 20 pl; Efficient length
of gas diffusion membrane tubing: 8 cm
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Fig. 4 Effect of sodium hydroxide concentration in
carrier solution on the peak height

Sample: 10~*M NH,CI
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Table 1 Optimal conditions for the determination

of ammoniacal nitrogen in water samples

1.0X1072 M NaOH
1.25X10~* M Cresol Red +
4X10"*M HEPES + HCI

Carrier solution
Reagent solution

(pH 7.0)
Sample volume 280 pl
Temperature of water bath  25°C

Effective length of gas
permeation unit

Flow rate

Detection

Back pressure coil

Non-pressure coil

8 cm or 30 cm

0.8 ml/min

550 nm (path length 10 mm)
0.25 mm i.d. X50 cm

1.00 mm i.d. X50 cm

10 min 6
<>

Fig. 5 Flow signals for ammoniacal nitrogen
NH,"-Npugdm™3: (1) 0; (2) 112; (3) 224; (4) 336;
(5) 448; (6) 560

35 FUE_THRZEETCRARER

PLERET U &R T, Fig. 2 IRT 70 —RAHL
TRE/EFERUILEZA, TV EZTERERRE 3.6
ppm LU N Q& TRIF2EREZ R UL HHYEK 8em
OBEBEERE %A OIZHE 1 BERM 20 30 EBORED
WRETH 1. X 140pugdm * OT v E=TREFH %
SV B UERLIEED RSD I3 4.5% THY, &
HIR R (S/N=3 IZHH2Y4) & 30ugdm ™ TH o 12,
Fig. 5 WKREHRHA 70— 7S VOB ZRY. &b,
BMHBRZ T TS0 pH % 7.25 1, MERKR% 574
nm KEELLEZSH, R=Z2F54 VDR 7 FHEL
K VEREWD L mot. U URERISERY 2R
U, RHEFRIE 10pgdm™ &g o1,



Rl

Table 2 Effect of foreign ions

Ion Added as Concn./M Recovery, %
None — — 100"
Na*t  NaCl 107! 103
Ca%* CaCl, 1072 96
K* KCl 1072 102
Mg**  MgCl, 1072 90

1073 95
cl NaCl 107" 103
Br~ KBr 1072 102
1~ KI 1072 125

1073 108
CO;%~  Na,CO4 1072 103
SO27  Na,SO, 1072 105

+ NH,Cl: 10~ * M; Peak height 125 mm

Table 3 Determination of total CO, in water

sample
Found/10™*M
Sample

This work (A)
Asahi River 5.8+0.1% 4.0”
Yoshii River 4.240.00 4.0”
Takahashi River 10.1£0.0% 7.7%
Sami Beach 19.8+0.09
Uradome Beach 19.6+0.0¢
Ako Point 13.9+0.39

(A): previous work (ref.1). Sampling date: a)
September 20, 1992; b) May 5, 1986; ¢) August 25,
1992; d) August 24, 1992
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Table 4 Determination of ammoniacal nitrogen in
water sample

Sample Found (NH,"-N/ug dm %)
Asahi River N. D.»
Yoshii River 10+5
Sasagase River” 536114
Zasu River® 45318

Sampling date: December 13, 1992; a) not detected;
b) 4-fold dilution; ¢) 5-fold dilution.
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Assembly of a new gas-diffusion unit and its application to the determination of
total carbonate and ammoniacal nitrogen by FIA. Masahiro SaNapa, Mitsuko OsHI-
Ma and Shoji Moromizu (Department of Chemistry, Faculty of Science, Okayama Uni-
versity, 3-1-1, Tsushima-naka, Okayama-shi, Okayama 700)

A new gas-diffusion unit was constructed and applied to determine total carbonate or
ammoniacal nitrogen in water by spectrophotometric FIA. The gas diffusion unit, which
was constructed without any glue, could be assembled easily by fastening the screws to™
tee connectors with ferrules. The new gas-diffusion unit was improved to decrease the
dead volume. The unit gave sharper peaks than the previous one, and peaks higher by
10%in the case of CO, determination. The gas-diffusion part consisted of an inner mic-
roporous polytetrafluoroethylene (PTFE) tube (GORE-TEX®, 1.0 mmi.d., 1.8 mmo.d.,
pore size 2.0 um, porosity 50% ) and an outer PTFE tube (2.0 mmi.d., 3.0 mmo.d.).
Sample solution was injected into the carrier solution (CS), in which the analyte was con-
verted to a gaseous substance which passed through the microporous PTFE membrane to
be mixed with the reagent solution (RS) flowing in the space between the outer and the
inner tubings. The resulting pH shift caused the color of the indicator in RS to change.
The conditions for the determination of total carbonate are as folows; CS was 1.8X10°
mol dm % H,SO,, RS contained Cresol Red (at pH 9.0) and the detection wavelength
was 410 nm. The detection limit was 0.96 mgdm > CO, (S/N=3), the response was
linear up to 172 mg dm 3, and the sampling rate was 20 h™!'. For ammoniacal nitrogen,
CS was 10 2mol dm ™3 NaOH, RS contained Cresol Red (pH 7.0) and absorbance was
measured at 550 nm. The detection limit was 30 pg dm > NH,"-N (§/N=3), the re-

sponse was linear up to 3.5 mg dm ™% and the sampling rate was 30 h™'. Total carbon-
ate and ammoniacal nitrogen in river and seawater samples were determined satisfac-
torily.

(Received March 17, 1993)

Keyword phrases

FIA with gas-diffusion unit; tubular microporous polytetrafluoroethylene; determination
of total carbonate and ammoniacal nitrogen.




