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Application of Memhrane—Separation to Flow Injection Analysis

Toyoaki Aoki
Department of Applied Materials Science, College of Engineering,
University of Osaka Prefecture

1-1 Gakuen-cho, Sakai, Osaka 593, Japan

This paper reviews techniques for the membrane-separation in FIA.
A majority of the cited references were obtained from analytical
journals published between 1991 and 1993. In their studies, trace
chemical species in air, volatile chemical species and metals
in waters, and so on are separated respectively by using gas-permeable

membrane, ion exchange meabrane such as a Nafion, etc.
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Fig. 1 .Two types of membrane separator
“A: tubular type, B: flat tytpe, M: membrane.
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Flgure Schematic dlagram of the flow jnjection manlfolds: P; Figrre 3 Recorded tracings for 100 ug/L sulfide preconcentrated for
peristaltic pump; MC1, MC2, mixing colls {dimensions In mifimeters 1,2, 4, 6, 8, 10, and 15 min using the NP method and the manifold
. Indicated); V, Injection valve; RC, reaction coff; D, detector; W, waste, In Figure 1 (sample and HyPO, flow rates, 0.4 and 0.2 mL/min, re-
For the NP method, R1Is 50 mM NaOH, R2 Is 1 g/L sodium NP, RC spectively. Note that the relatively high nolse leve! Is Intrinsic to the
Is 250 X 0.5 mm, and D is 538 nm. For tha MB method, R1 ks 16 mid detector used and is nof due to the reaction system,
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Flg 4 Schemam: dxagram 'of .contintous-flow system for de-
termination of TIC in water. S = sample; H = 0.5 M sulphuric
acxd 'R.=5 mM sodium hydroxide; M = membrane. $eparation -
unit; T1 = microporous PTFE tube; T2 = PIFE; C=
then-nosiat D= clectrical conductivity detector; Pr= penstalnc
pump; W = waste.
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Fig 5 Relative conductivity and calculated dls:rlbutlon (dotted

. line) of inorganic: ca-bonatc species in agueous: solution as a
* function of pH. O = 03 mM TIC; B = 0.6 mM TIC.
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Inner solution in separator_and acidic Teagent were 5.0 mM

* NaOH and 0.5 M sulphuric acid, rcspectlvely
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Fig. 9 (a) System schematic. H = Hematin reagent; P= } J J u u L L J Y U

peristaitic pump; R = membrane reactor (M = membrane, C N . .
Fig. 10 Fiagram for gas phase H,0,; The concentrations

indicated are in units of 1077 atm. The inset shows the S/N
for 3.6x107" atm H,0,.

= p-cresol); NMDS = Nafion membrane diffusion scrubber;
RC = reaction coil; D = fluorescence detector. (b) Details of
the NMDS.
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Fig 1)1 Experimental set-up for measurement of formate dehy-

drogenase in a pcnneab:hud cell sample of Candida boidinii
via flow-injection analysxs IV; injection valve; MC, mixing
coxl C, carrier; R, reagent. Connections were made with PTFE
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Table II. Comparison of Detection Limits*

(VIR ﬁ 1&& (DR ;f‘ Y hAlE ﬁ ﬂj( M limit of detection (ug/L)
’ direct Donnan
Iz ;L.H T @ % R *31- 7.}( ':F D ?& E ﬁ E A F element wavelength (nm)  aspiration ~— dialysis SEF
Ag(h 328.06 8.5 0.08 120
X AR BV & D 5, cd(n 214.43 6.42 0.10 64
‘ g ﬁ o Bg % i) 6 E Vg Ce(1ID) 205.55 12.00 0.5 38
. N - Cu(Il) 32475 45 004 113
WAD, ZORKRLUTEBEERD Fe(ID 238.20 8.2 013 10
' Ni(I) 221.60 :;-9 0.3 70
- e S R M ¥ Pb(ID 220,35 0.8 85
LB, CADVFFVEREORE TID 190:86 162 182 108
. N Za(ID 213.80 4.5 0.06 96
T H B D %5%(2\ ﬁﬂ-*‘f—"@iﬁ@&ﬂ La(IIh 33375 B 028 P
Nd(III) 401.23 42 0.84 50
z 14 ﬁ }ﬁ b F§ % m 13 {" 7]—. L t” ¢ The SEFs obtained here are with 8-min dialysis at room
temperature (21-23 °C) using strontium receiver for capper and
PESk D H B2, a BAKOICP~ADOHEA magnesium receiver for all other elements. SEF, signal enhancement

{actor. Plasma operaﬁng conditions are mentioned in the Experi-
mental Section. The ies.of the cations are given in parentheses.
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