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The USe'of Large Sample Volume Injection in Flow Injection Analysis

and Its Application
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Depertment of Chemistry, Faculty of Education,
Yamanashi University,Takeda-4,Kofu'400

The use of a large sample volume injection,provides-intéresting features
in flow ihjection analysié. Simultaneous determination of two conponents,'
simultaneous measurements of analytical and blank signals,elimination of
blank peak effects,and improvements of analytical sensitivity by peak area
‘measurements are main advantages obtained by such modification. Basic con-

cepts for those are described and reviewed together with some applications.
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Fig.1 (A) Schematic diagram of the FIA.system and (B) typical recorder
response for a mixture of 1.0X107°M iron(l) and 1.0X107®M iron(l).

C: carrier (water),phen: 1.25X1073M 1, 10-phenanthroline solution (

pH 5.9 acetate buffer),SL:;sample loop (4m long),RL: reducing reagent

loop (15cm long),RC: reaction coil (1m long),R: 0.05% ascorbic acid

solution éloadlng),S: sample (loading),W: waste,D: spectrophotometric
. detector (526nm),V: 16-way valve,I: sample injection.
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Fig.2 (a) Schematic representation of the sample plug in the sandwich
and conventional FI techniques. (b) Recorder output obtained in
simultaneous determinations' by the sandwich technique.Tgr, and Tk:
residence times at the first and second interfaces, respectively.
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Fig.3 Schematic diagram of flow-injection
system for (A) determination of manganese
in iron and steel

Cl: carrier go 75N phosphoric acid solution),
C2: carrier (water),Rl: ammonium peroxodi-
sulfate solution éS 0%),R2: 0.05% sodium
nitrite solution (200-cm loop),SL: sample
loop (600-cm for A and 400-cm for B),RCl:
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reaction coil (500-cm),RC2: reaction coil
(100-cm), CC: cooling coil(lOO—cm) DC: delay
coil g300 cm), TB: temperature-controlled
bath (80C),D: spectrophotometer (525nm),

V: double 8- way valve, W: waste, BC: bach-
pressure coil.
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Table 1 Determination of ironm and cobalt in the
presence of sodium chloride and glucose,
. respectively ,with use of 40- and 400-cm
sample loops.

Sample NaCl or Fe(Co) " Fe(Co)
loop, glucose, added, found,*
cm M ppm ppm
40 0.10 NaCl 0.10 Fe 0.15 Fe -

0.10 ) 0.20 023
0.10 0.50 0.52
0.30. 0.05 0.23
0.30 ; 0.10 0.27
030 = - 0.20° 0.34
' 0.30 - 0.50 _ 0.61 .
400 0.20 0.10 0.10
- 0.20 0.20 0.20
0.20 0.50 0.51
40 0.10 Glucose 0.010 Co 0.022 Co
0.10 0.030 0.041
0.10 - 0.050 . 0.059
0.10 0.080  ~0.086
400 0.10 0.010 . 0.009,
. : 0.10 : 0.030 0.031
0.10 0.050 0.050
0.10 0.080 0.081

* Results of 3 to 5 determinations.

wml/min

c [0.8

R

Fig.7 .Schematic diagram for FIA

C: carr1er (water), R:chromogenic reagent
solution (1,10-phenanthroline for Fe,
phthaleine complexone for Ca,and sodium
bathocuproine sulfonate for Cu)

RC: reaction coil (3.0-m, 0.5mm i.d.)

BC: back-pressure coil (3 0-m, 0.5mm i.d.)
SL: sample loop (0.45-7.0m,0.5mn i.d.)

I: PE NELSON personal integrator,

P: CHINON ink jet printer
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Fig.8 Calibration graphs by peak area

measurement for various SL length

Comparison between the precisions in

the determination of Ca by peak height
and peak area measurements '

Precision
Ca(ppm) Area Height
L{(0.45m)  L(6.0m) L(0.45m) L(6.0m)

0.1 2.5% 1.0% 1.0% 0.63%
0.2 1.1 0.91 0.76 0,72
0.3 1.6 0.50 0.82 0.51
0.4 0.38 0.60 0.38 0.51
0.07 1.2 1.3 1.0 1.6
0.05 4.6 4.4 2.5 4.7
0.02 7.2 2.5 3.7 3.5
0.01 8.7 9.7 12.1 10.1

The precision
deviation.

L: Sample loop length
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