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Fig. 1 Effect of pH on the oxidation of Fe(II)

Absorbance at 680nm (isosbestic point);
Fe(dID : 6ppm; O pH 3.50, @ pH 3.81,
© pH 4.04, @ pH 4.31
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Fig. 2 Effect of tiron and dissolved oxygen on

the oxidation of Fe(II)

Absorbance at 680nm (isosbestic point);
Fe(dD : 10ppm; pH : 3.8; Tiron solution
stored under daylight (@); Fresh Tiron solu-
tion was added under different dissolved oxy-
gen concentration; @ 27.0ppm Oz, O 9.4

ppm Oz, © 1.0ppm O

Table 1 Analytical results for authentic samples

Fe added, ppm

Fe found, ppm®

Fe(ID Fe(IID Fe(ID Fe(IID

5.00 15.00 5.55 14.92
10.00 10.00 10.13 10.01
10.00 5.00 9.60 5.23
15.00 5.00 14.88 5.60

a) mean value of three determinations

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

wm %

THE Lctk, 50°C ofEifd© 30 HfimaazE L
fe. TSR, Fedl) ot RO Fe(lll) $#EEDAR
EBMCHET L, IRk 5 BRSEKO SR L ITe
< %ﬁab Bhﬁ:ﬁ‘o fc.

3.6 RELFABEOREE (055 LB
Fe(II) oRLRIGIE—RRCHE 5> & & h HEEE® Tik
BXEFECORET — 227w 75 AEFEYHAL,
BHECET AREERERKBXEBEH L. BE
BIEC SEEEE Y AuvicwARER, 10 HEEOH
ERENCREELS RS b A AT BIE R O B I
BREELEVCONEETHS. LrL, BEEHY TR
PR ORINMC HRETE (k-1 X, FofR) %
BRALIc®, BERTETOBLRERYER LT —
ZADOBYBCHBETH - e, S OHBATTERDES
(F 4 Ay =) KIHMHEA KT L -> T REIH,
ENREEEZRELTCRYES XTI -1, A
kb Fe oFE#AI: 0.5~12ppm THDH, 3ppm
o Fe(Il) Kot Fe(lll) % &ty ARHAR~ HH L8
LD DIELIEE (n=8) 11 1.66 (Fer+) RO 4.12%
(Fez*) Th 1.

3.7 Tk D Fe) KU Fe() OAFIER

ERH TR OB I —-RCRB AT 4V E/EL
o 2R TEIET S L Lbh Tk 019, BRI >
BEC X - CHEBERB O, Fe(ll) ~o@gfk, K8
D& I EHETT 5. £ THTRKOBRABIC s
1% Fe(l) (L¥EEORIMILROREIKOREFCRIE
4 pH ORI L.

HEmRE o Fe(l, HI) 27 AR (PH
6.5, FAEX 100m) CHifE% Hin L\ R T o
BELLYEH L. Fig. 3 20 BHLRISE, K
BERE OB L e Fe(l) oL@ #iT L,
| At wwiF 5 Fe(dl) oIz 36% FTHEL
fo. X, SBEOMMEREIBEB SN, MKS#iLL
oSN R bhi. F—k% pH 3.3 (GiEEEEE) T
BIE LIS awit 48 BeRILIP Fe(l) ofbris2o
bhighoted, ABKEZ 3 BRULERY =5 v RS
CHRETAZLRETH -, HTARE L pH 1.4
R LLREY Fig. 3 ©hbe TRLE. HAkD 2
BRI JIE Lo HifiEr: pH 3.3 o0& TFeBRELE
Hbhc T Fe(lll) RO 28BE 23 chEthbdn
wEWERRLTE D, Fe(ll) oMl 2KRED
BB G LT, SR L2 RRK Tik =
v {4 FRWBEOBEM, #T L, BE Fedll) oBE»

KT8, PR 0 RSEEZZMAT 58 A1) Rogk () o RS Rt L 17 469

Standing time/d

20 l (2)

Fe concentration, ppm
—
<
¥

% 10 20 30
Standing time/h
Fig. 3 Storage characteristics of Fe(II, III) in
groundwater

(1) sample solution not acidified (pH 6.5);
Fe(l, III) (O), Fei) (@). (2) sample
solution acidified with H2SOs: to pH 1.4
immediately after collection; Fe(II, III) (A),
Fe(III) (A)

BERE & 3R T 5 & HEIhTW5Y. ARK (pH
1.4) EABE FRFABLEY 7o Tnigh2 &b
RBR FoBME AR IR, X, 10 AEOBIE Tk
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Y TH -l WTFAFOKE BT HBHEECHER
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(Il) Kot Fe(lll) #5RlER LckR%y Table 2 1@
RLT. BTAKPCHEETHIRTROELEDHEOR
AP L T BIERFPTHS.

Table 2 Determination of Fe(II) and Fe (III)
in groundwater

Proposed method, ppm  Other method, ppm

Sampling

site®  Ro(I) Fe(Il) Total Fe Spec.®)  AAS
1 6.15  0.52 6.67 6.11 6.45
2 2.03  0.37 2.40 2.16 2.37
3 592  0.25 6.17 6.00 5.85
4 1.44  0.33 1.77 1.88 1.87
5 16.2 0.8 17.0 — 16.6
6 11.9 1.6 13.5 — 13.2
7 18.7 4.8 23.5 22.1 20.2

a) sampling well depth : 50~260 m; b) spectrophoto-
metry, measured as Fe(II)-1,10-phenanthroline com-
plex

C%7¢10H,H¢%ﬁm$%>
® 36 £LETEVT—HEE
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Spectrophotometric determination of iron(II)
and iron(III) based on differences in reaction

rates of complex formatiom.

Shigeki ABr and

KAGAKU Vol. 37 (1988)

Masatoshi Enpo (Department of Applied Chemistry,
Yamagata University, 4, Jonan, Yonezawa-shi, Yama-
gata 992) ‘

A simple spectrophotometric method that requires no
computational kinetic data-fitting process is developed.
For differential determination of Fe(IT) and Fe(III)
in aqueous samples, we utilize the fact that the aerial
oxidation of Fe(II), which proceeds first order in acetate
buffer media, is suppressed by decreasing the pH; it
requires about one day for complete Fe(II) oxidation
at pH 4. In the present method, Fe(IIl) is measured
spectrophotometrically as Fe(I1I)-Tiron complex. The
recommended procedure is as follows: a mixture of
20 ml of 1 M acetate buffer(pH 4) and 5 ml of 594, Tiron
is diluted to (50—x) ml with water. The reaction is
started by addition of x ml of sample solution (x=
2~25 ml). The absorbance of Fe(III)-Tiron complex
at 680 nm (isosbestic point) is measured immediately
and after standing one day. The absorbance values
at the beginning(4,) and at equilibrium(A4,) correspond
to Fe(IlI) and Fe(II+1II) concentrations, respectively.
The molar absorptivity of Fe(III)-Tiron complex
is 2.01x10% 1 mol~* cm™! and it obeys Beer’s law at
I~30 ppm of Fe. No precise pH preadjustment is
required for the sample solutions. The method is
applied to Fe-rich groundwaters. The problem of
sample deterioration during storage is discussed; the
behavior of Fe(I1,III) in acidified solutions with sulfuric
acid is shown.

(Received April 16, 1988)

Keyword phrases
a simple method for kinetic determination of Fe(II)
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