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: Spectrophotometric determination of vana-
v dium (V) by the ion-exchange extraction with
aluminum cupferrate in chloroform-ethanol.
Yoshimi Sasakr and Minoru Kawak (Fukui Technical
College, Geshi-machi, Sabae-shi, Fukui)
Vanadium(V) was determined by the ion-exchange
extraction with aluminum cupferrate in chloroform.
% Ethanol was added for promoting the extraction of
vanadium(V). After (50~90) cm?® of a sample solution
containing less than 80 pg of vanadium(V) was taken
in a separatory funnel, 5 cm® of 1 mol dm—% mono-
chloroacetate buffer solution (pH 2.2) and 10.0 cm?®
of 0.005 mol dm=3 aluminum cupferrate in chloroform-
ethanol(14-1) were added. The mixture was shaken
for 5 minutes, and the absorbance of chloroform
phase was measured at 400 nm against the reagent
blank. Under the optimum condition, the relation-
ship, »=0.013,x was obtained between jy of the
absorbance and x (pg) of the amounts of vana-
dium(V) in test solution within the range 5<x<80.
Common cations and anions did not interfere. Iron
(III) that interfered the determination could be
removed by the extraction with cupferron and ch-
loroform in the presence of hydrogen peroxide as a
masking agent for vanadium(V). After hydrogen
peroxide was decomposed by adding potassium per-
manganate, vanadium(V) was determined as des-
cribed above. About (0.002~0.03) 9, of vanadium
in aluminum metals could be determined without

separation from the matrices.
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Table 1 Working condition of atomic absorption
spectrometry for Fe

Wavclength 248.3 nm
Lamp current 15mA
Slit width 100 pm
Height of beam? 7 mm

11.51/min (1.0 kg/cm?)
0.3 1/min (0.3 kg/cm2)

Air flow (pressurc)
Acetylene flow (pressure)

t Above burner head
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Fig. 1 Effect of KSCN concentration

Fe(ll) : 20 pg; Acidity : 0.2N HCI; 2.0X102M  ze-
phiramine : 10ml;  2-Butyl acctate : 10 ml; Shaking

time : 5 min
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Fig. 2 Effect of zephiramine concentration
Fe(IIl): 20pg; Acidity : 0.2N HCl; 2.0M KSCN :
10 ml; n-Butyl acetate : 10 ml; Shaking time : 5 min
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Table 2 Effect of foreign ions on the
determination of iron

Ton Added as Ion(;]cgj)cd Fe(:;?g\)md Rclatl\/fz)error
Ag(D) AgNOj 2.0 19.5 — 2.5
AI(IIT) AlCl; e 20.1 + 0.5
Au(III) AuCl, ” 20.3 + 1.5
Ba(II) BaCl, ” 20.3 + 1.5
Ca(II) CaCl, ” 20.3 + 1.5
Cd(I1) CdCl., 7 19.3 — 3.5
Co(II) CoCl, 0.10 17.9 —10.5
” ” 0.02 20.0 . 0
Cr(VI) K;Cr;O7 2.0 20.6 + 3.0
Cu(Il) CuCl, “ 20.4 + 2.0
Heg(II) HgCl, ” 19.5 - 2.5
Mn(II) MnCl, ” 19.3 — 3.5
Mo(VI) (NH;):MoO, 7 19.7 — 1.5
Mg(I1) MgCl, 1.0 19.9 — 0.5
Ni(II) NiCl, d 19.8 — 1.0
Pb(I) Pb(NO3), 2.0 19.7 — 1.5
PA(IT) PdCl, 0.10 16.3 —18.5
” ” 0.05 20.0 0
Sn(1I) SnCl, 1.0 22.0 +10.0
” ” 0.10 20.5 + 2.5
vav) VOSOy 1.0 20.7 + 3.5
Zn(1I) Zn(NO3)» “ 20.1 + 0.5
Cl- NaCl 100 19.8 — 1.0
Br- KBr ” 20.5 + 2.5
SO,2- Na,S0, 4 20.0 0
NO;- NaNO, 4 20.0 0
PO,3- Na;PO, ” 20.5 + 2.5
I- KI 10 19.4 - 3.0

20.0 pg of Fe(III) was taken.
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Table 3 Analytical results of various samples

Sample Fe found Standard value
Duralumin alloy -
(BCS, No. 216/1) 0.394% 0.40%
5%Mg, Al alloy 3
(BCS, No. 263/1) 0.359% 0.35%

Free cutting brass rods R .
and bars (Bs BME 2) 0.37,% 0.365%
A 0.177 ppm 0.17, ppmt

; B 0.28; ppm 0.27, ppmt
Waste water C 0.12% bom oo122 Pl

D 0.70, ppm 0.70 ppm?

t Spectrophotometry (JIS K 0102)
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Atomic absorption specirometry of iron after
extraction as iron(IIl)-thiocyanate-zephiramine
ion-pair. Toshio Ozawa*, Nobuyuki HIrRAOKA,
Tadao OxkuTtant and Satori Utsumi ** (*The Tokyo
Metropolitan Industrial Technology Center, 3-13-
10, Nishigaoka, Kita-ku, Tokyo;**Colledge of Science
and Technology, Nihon University, 1-8, Kanda-
Surugadai, Chiyoda-ku, Tokyo)

Anion of iron(III)-thiocyanate complex was quan-
titatively extracted into n-butyl acetate as a ion-pair
with zephiramine cation. The procedure was as
follows: To 95m! of sample solution containing up
to 25ug of iron in a 200ml separatory funnel, and 5ml
of hydrochloric acid (1+42), 10ml of 2.0M potassium
thiocyanate solution, 10ml of 0.02M zephiramine
solution and 10ml of n-butyl acetate were added.
After shaking the vessel for 5 minutes, the organic phase
was introduced into air-acetylene flame and absor-
bance was measured at 248.3nm. The iron of (2~25)
pg could be determined by this method. The coe-
fficient of variation was 0.79;, for 20ug of iron(III)
on a basis of 10 determinations. The presence of 2mg
each of Ag(I), AI(III), Ba(II), Ca(II), Cd(IT), Cr(VI),
Cu(II), Hg(IT), Mn(II), Mo(VI), Pb(Il), Img each
of Mg(II), Ni(II), V(IV), Zn(1I) and 100ug of Sn(II)
did not interfere with the determination of 20pg iron
(III), but the presence of above 50ug of Pd(II) and
20pg of Co(II) interfered with the determination.
The present method was applied to the determination
of iron in waste water, aluminum alloy and copper
alloy. Analytical results were satisfactory.
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