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determination of boron

C Carrier(water), R:0.3% azomethine H
solution (15% ammonium acetate, 0.3%
ascorbic acid, pH 6.8 ), SL:sample
loop(0.5mm id., 1m long ), RL:reaction
coil(0.5mm i.d., 4m long ),V:injection
valve D:spectrophotometric detection
(415 nm)
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Fig.2 Effect of pH on the peak height for Fig.3 Effect of AMH concentration on
0.5ppm boron the peak height for 0.5ppm boron.

-191 -



2.2

-AMH

-192 -

11
Fig.4 Fig.5
12 r
14 +
12 10
£, | g .|
§10 § 8 //._’
.% 8 % 6 L
S 6 - <
[35] L
g 4 2
2 b 27
0 0
02 04 0.6 08 1.0 0 1 2 3 4 5
Flow rate/ml min-! Reaction coil/m
Fig.4 Dependence of peak height of Fig.5 Peak height dependence of 0.5ppm
0.5ppm boron on flow rate. boron on reaction coil length.
0.25ml/min 5m
2.3
Im
0 1ppm Fig.6
0.5ppm 0.5%
0.06ppm 1mg/l WHO 0.5ppm
2.4



= N N
ol o ol
T T

[N
o
T

Peak height /cm

[ & Normal mode

11)13)

W Stopped flow mode

y =37.8x + 0.16
R% = 0.999

y =19.1x + 0.01
R?=0.999

0.2 04 0.6
B/ppm

Fig.6 Calibration graph for boron
determination using flow system.

1ppm

2.4
Fig

3m

NaCl

m

T a 1IMNacCl b MNaCl

-193 -

10 Fig. 6
0
2
0.5ppm ¢ 0.5ppm
(©) (b)
(a)

Fig.7 Effect of NaCl on the shape of
signal peak
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Fig.9 Schematic presentation of FIA system for
determination of trace boron in sea-salt. EPR-221A

Cl1 Carrier 0.04M NH4CI-0.16M NH3-0.05M
EDTA pH10 ,R1 Chromotropic acid solution 2.0
=<104M pH6.1 ,R2 NaOH solution 1.0M ,S Sample mm 50mm
injection valve with a sample loop E Elution valve .
with aloop 300cm long 0.5mmi.d. ,SC Separation Sephadex  G-25 (Farmacia
column Sephadex G-25 5cmlong 4mmi.d. ,RC1 Biotech AB, Upsara, Sweden)
Reaction coil 200cm long 0.5mm i.d. ,RC2 Reaction
coil 300cm long 0.5mm i.d. ,D Fluorimetric detector

Aex=303nM Aem=355nm W Waste

3.2.3
S (©) (SC)
0.10M E
RC
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Fig.15 Calibration curves for boron in the
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Table 1 Analysis of natural waters by the proposed
FIA system.
Table 1 Table Sample B Added B Determined B in Sample Recovery
(ppb) (ppb) (ppb) ()
Mineral water — 54 10801
5.0 10.3 10.6 98
10.0 15.2 104 98
River water
(Arakawa) — 48 9.6+0.1
(Asarigawa) — 35 7.020.1
3.0 6.7 74 106
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3.35
Sephadex gel

Table 2. Results for analysis of various salts by the
proposed FIA system.

Sample B in sample/ppm”> Remark
Imported 1 (Australia) 0.47+0.01 *1
Imported 2 (Australia) 0.56=+0.01 *1
Imported 3 (Mexico) 0.36%0.01 *1
Reagent grade salt 0.002 *2
Purified salt 0.004 *2
Salt A 2.32+0.07 *2
Salt B 1.3620.05 *2
Table salt 0.1832-0.005 *2

*1 1.0M NaCl solution was used as sample solution for
analysis with 1m loop.

*2 3.0M NaCl solution was used as sample solution for
analysis with 1m loop.

*3 Average of 2 4 determinations.

(a) (b)
(c)
(d)
©) (f)
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Automated chemical analysis and separation systems for improving
the efficiency and promoting the advancement of the utilization
of seawater resources

Takeshi YAMANE (Department of Chemistry, Faculty of Education and
Human Sciences, University of Yamanashi)

Summary

Two Flow systems (A and B) for simple and rapid determination of
trace boron are presented in order to improve the efficiency and

to promote the advancement of the utilization of seawater resources.
System A i1s based on the spectrophotometric detection utilizing

complex formation of boron with azomethine H which is a prototype

analysis system for on-line monitoring of boron in desalinated

water from seawater. In order to achieve highly sensitive and

selective determination of boron In sea salts, system B exploits

fluorimetric detection with chromotropic acid which is directly
in-line coupled with separation/preconcentration with a Sephadex
G-25 gel column In a continuous flow system. The present systems

offer many advantages with respect to simplicity and sensitivity,

with a short analysis time(about 3 min for system A and 9 min for

system B), low limit of determination (0.06 ppm in water by system

Aand 0.6 ppb in salt by systemB) and good reproducibility(rsd<3.6%).
No complicated manual operation was needed and glass apparatus such

as beaker, flask, and pipets usually required for analysis was

omitted because most analytical operations were done automatically

in a narrow bore PTFE tubing system. Those must be iImportant

requirements for eliminating boron contamination from glasswares.

The system B was satisfactorily applied to the determination of
trace boron iIn various salts.
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