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Fig. 1 Schematic diagram of flow system

CS : carrier solution (deionized water); RS:
reagent solution (H-resorcinol and EDTA in
ammonium acetate buffer pH 5.5); P : pump
(flow rate 0.6 ml/min); I:sample injection
valve; RT : reaction coil (i.d. 0.5 mmX16m);
CT : cooling coil (i.d. 0.5mmX1m); D:
spectrophotometer (4=510nm); FC : flow
cell (volume 36 1l, path length 20mm); R:
recorder; BT : back pressure tubing (i.d.
0.25mmx0.7m); W : waste
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Fig. 2 Synthesized H-resorcinol derivatives
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Fig. 3 Absorption spectra of H-resorcinol and its
boron complex

(1) Boron complex; Boron:4x10-5M (ref:
water). (2) H-resorcinol : 4X10-5M (ref :
water)
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Tig. 4 Effect of pH of the reagent solution on
formation of boron-H-resorcinol complex

Boron : 108 ppb
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Fig. 5 Effect of reaction tubing length on peak
height
Boron : 108 ppb
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Fig. 6 Effect of sample volume on peak height
Boron : 108 ppb
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Table 1 Effect of diverse ions on the determination
of 108 ppb boron
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Fig. 7 Flow signals for standard solutions of boron

Boron (ppb) : A 0; B 11; C 22; D 43; E 65;
F 86; G 108

ADBEER G2 5. AP K YR ppm FET S
7o, WECILHEAKY 20 fHeFHR L <7 5. Na*r o
I VIR FI 0.5M BERFETHH, ZOFRCX
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Table 2 Determination of boron in river
and sea waters

Found/pg 1-1

Tolerance
Ton concentration/M
Nat 0.025
K*, NOs-, SOs2-, Cl-, H2POu4~ 10-2
Mg?+, Ca?+, HCOs~, SiOs2- 10-3
Fe3+ 10-%

Samplet Dilution — ~
FIA HPLC
River water
Asahi A — 12 13
B —_ 17 18
Takahashi A —_ 9 10
B — 7 9
C - 9 7
Yoshii A —_— 10 11
B — 14 15
C — 22 20
Sea water
Desaki A 1/20 4200 4400
B 1/20 4800 4600
Kuban 1/20 1600 1700
Shin Okayama 1/20 1500 1600

t These were sampled in Okayama Prefecture on

February 26, 1985.
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Spectrophotometric determination of boron by
Kyoji To6E1, Shoji Moro-
mizu, Mitsuko OsHiMA and Minoru Onopa (Depart-
ment of Chemistry, Faculty of Science, Okayama Univ-
ersity, 3-1-1, Tsushima-naka, Okayama-shi, Okayama
700)

Spectrophotometric  determination of boron exist-
ing as boric acid in water was examined with H-
resorcinol {1-(2,4-dihydroxy-1-phenylazo) -8-hydroxyna-
phthalene-3,6-disulfonic acid} by flow injection ana-
lysis. Carrier solution (deionized water) and reagent
solution were propelled by double plunger pump (flow
rate : 0.6 ml/min), and sample solution (320pl) was in-
jected into a carrier stream. The reagent solution was
prepared by dissolving 0.096 g of H-resorcinol in 1 1 of
ammonium acetate buffer solution (50 g/l, pH 5.5) con-
taining 3.72 g of EDTA. The two strcams were mixed
in 16 m long Teflon tubing (0.5 mm id.), and the
mixture was flowed through a flow cell (36pl; 1.5 mm
i.d. x 20 mm), at which the absorbance of boron-H-
resorcinol complex was detected (1=510nm). The
linear relationship between the peak height and con-
centration of boron was obtained in the range of 0 to
1 ppm.  The detection limit was 5 ppb (S/N==2). The
sampling rate was 30 samples per hour. Generally ions
co-cxisting in river and sea waters did not interfere
with the determination of boron by adding EDTA
solution.
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