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Determination of vanadium in river water by
combination of coprecipitation treatment and
graphite furnace atomic absorption spectrome-
try. Tokuo Smimizu, Yoichi Ucwipa, Yoshio SHijo
and Kaoru Sakar (Institute of Environmental Chemis-
try, Faculty of Engineering, Utsunomiya University,
2753, Ishii-cho, Utsunomiya-shi, Tochigi)

Trace amount of vanadium in river water was
determined by the graphite furnace atomic absorption
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spectrometry using pyrolytic graphite coated tube
after three coprecipitation treatments. Ferric hy-
droxide, hydrous titanium oxide, and the mixture of
them were used as coprecipitation reagents. The
recoveries of vanadium were nearly 100 9, when used
ferric hydroxide and hydrous titanium oxide at pH
6 to 9, and 4 to 8, respectively. Their C. V. 9% were
3.59% and 3.4 9, respectively. When used the mixed
reagent of ferric hydroxide and hydrous titanium
oxide, the recovery and C.V. 9, of vanadium were
almost 1009, and 1.7 9% at pH 4 to 8, respectively.
Moreover, the total amount of reagent was reduced,
and the precision of analysis was improved. The
precipitate was collected by filtration with 0.45pm
millipore filter, and was digested with nitric acid-
hydrogen peroxide to reduce background absorption
due to coprecipitated organic materials. To correct
the background absorption due to coprecipitated in-
organic salts, higher-brilliant thermal cathode type
deuterium lamp was used. The sensitivity of this
graphite furnace atomic absorption measurement
using pyrolytic graphite coated tube was 10 to 20
fold than that of the measurements using uncoated
tube or tantalum or tungsten carbide coated tube.
Samples of Watarase river basin were determined for
the investigation of water pollution by vanadium,
and the satisfactory results were obtained.
(Received July 12, 1980)

Keyword phrases
atomic absorption spectrometry using pyrolytic graph-
ite coated tube; determination of vanadium in
river water; ferric hydroxide-hydrous titanium oxide
coprecipitation method.
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Fig. 3 Effect of pH and SiO, concentration on
the desorption of As(V)

Fe(TII) added : 1 mg; Volume of solution : 50 ml;

Fig. 1 Effects of aging period and pH on the
behaviors of SiO, and As

Fe(IIT) added : 1 mg; SiO; added : 1 mg; As added :

Aging : 20d;
50 pg; Volume of solution : 50 ml; As(V) added (ng)
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Fig. 4 Effect of the amount of SiO, on the

behaviors of As and SiO,

Fe(III) added : 1 mg; Volume of solution : 50 ml;
Aging : 20d; pH : 8.5 As added (pg) : As(III)
--0O--10, —O— 50, As(V) --@-- 10, —@— 30
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Table 1 Effect of pH on the coprecipitation of As in water samples in the presence of SiO,
. Sample pH of the Fe in the Precipitate Time for  As(V) added As found
(SiO; content, mg/l) filtrate filtrate (%) form filtration (h) (eg/1) (eg/D)
7.7 0.1 Flocks 0.5 — 4.8
g.(o))r 8.(?; Eoc:s 8.5 10 li'g
N . ocks .5 —_ .
1 Well water (48) 8.0t 0.3 Flocks 0.5 10 15.2
9.0 2.3 Small particles 2 —_ 3.3
9.3 5.9 Small particles 3 - 2.8
;g 5213 F}ocks 1 — 13.3
. . Flocks 1 10 21.
2 Waste water (82) 7.6t 0.8 Flocks 1 - 12.0
8.6 14. Small particles 5 —_ 5.4

Fe(III) added : 5mg; Volume of solution : 500 ml;
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OREFIIELIETTS. 20k T ARBEZLAI) i
r1BYREL, TOBRERIX pH (8~9) TRKEK
5. eBEIWLIKBEKAL) wr 1 BEmes &
eROBENEE, TOBERIPH OLRE L IH
mts., ZoBEeRJAD) tERTeRV) 05 H
Bigx heduv. flxd, Fig. 2 RULE &ETIR
- PH I “RWTH 602 o) »BEL, Zhix
eRAN) OBEOH2H/eHL TS, ¥ 1B KR
g Al wBETS & KBRSk () OIIHENRFE L L
BYTHZ L3005,

X, 7 ABREINC X 5KE{egk I OB ROE
td, eRxKEBLE A THRUEBETIHEOED
TERLRTFTHS. KRGO B 2w 1 FIR
Tl TAHEE BT, ABEMET T52L
A, LIELEDSH, ToFERELTr 1BOBRENE
2 bh3b. KFROfE e ROFEBRIED DI, g (III)
PODBMEBREICT vE=T7 KRB FLTpH * LR X
®BLE, FFEA) CEEL T Ky FH OH-
CBERIh, KWTC2EFARENEED, TOHLEE
CEHAEWHELEEL DA TWA1®, —F, r 1BITEE
BEb A CRATHZEBRALRTHWBY, &
ABEGE) A4 vE2EUEEO PH % LR X218
AL, BACX > TAERLKBESEAD) oXHEY
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Filter paper : No. 5A 11 cmg;

t 1IN H,SO, was added to effect coagulation.
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Effect of silicic acid on the coprecipitation of
arsenic with iron(IIl) hydroxide. Emiko KaANEkKO
(Sendai Municipal Institute of Public Health, Hakko-
yachi-Higashi, Rokuchonome, Sendai-shi, Miyagi)

The effect of silicic acid on the coprecipitation of
arsenic (III), arsenic(V) with iron(III) hydroxide has
been studied. Silicic acid solution {(0.1~1.5) mg as
SiO,} was added to effect 10 pg/or 50 pg of arsenic copre-
cipitated with iron(III) hydroxide (1mg as Fe) in
50ml of solution. Silicic acid coprecipitated with
iron(III) hydroxide reached a maximum amount at
pH 8~9 on aging for 20 d, thereby causing desorption
of arsenic. The amount of desorbed arsenic

KAGAKU Vol. 30 (1981)

incrased with the concentration of silicic acid with
time and then attained a limiting value after 20 d.
In a solution containing silicic acid of pH 7~11, co-
precipitation of arsenic decreased with increasing pH.
In this pH range the amount of coprecipitated
arsenic(III) was larger than that of arsenic(V). In
silicic acid free solutions, the same phenomenon was
observed in a pH region higher than 8, where iron-
(III) hydroxide is negatively charged, but in this
case the amount of desorbed arsenic was lessened.
The difference in the behaviors between arsenic(IIT)
and arsenic(V) can be explained as electrostatic
interactions between iron(III) hydroxide and AsO,-,
HAsO2- and/or AsO2-. On the other hand, silicic
acid in a sample water interfered with preconcentra-
tion of arsenic, not only decreasing the coprecipita-
tion efficiency but also making the subsequent filtra-
tion slow and difficult. Iron(III) hydroxide brought
down in the presence of an excess of silicic acid
tends to be in very fine colloidal form. To avoid
such colloidal precipitate formation, pH of the
acidified solution was increased very slowly to pH
7~8. In this way, flocks easy to filter could be
obtained. The addition of H,SO, to alkaline solu-
tions was also effective in coagulation.
(Received May 26, 1980)

Keyword phrases
effect of silicic acid; coprecipitation, desorption;
arsenic(III), arsenic (V); iron(III) hydroxide.
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