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Fig. 1 Absorption spectrum of the extract

Aqueous phase——pH : 1.0, KNCS: 6%, Fe(llIl):
0.60 pg cm-3; Organic phase——MTOA : 5.0 %; Refe-
rence : Reagent blank
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Fig. 2 Extraction curve

Aqueous phase——Fe(III) : 0.90 pg cm-3, KNCS: 20
%; Organic phase—MTOA : 5.0 %
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Fig. 3 Effect of KNCS concentration on the
absorbance

Aqueous phase——Fe(Ill) : 0.40 pg cm-3,
Organic phase—MTOA : 5.0 %

pH: 1.0;
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Fig. 4 Effect of MTOA concentration on the

absorbance

Aqueous phase——Fe(III) : 0.40 yg cm-3, pH: 1.0,
KNCS : 209%
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Fe (NCS) 4 (H;0) 3+ R3R'NNCS ¢
== R4yR'NFe(NCS) 4,org+3 H,O ---(1)

B

Fe(NCS),~ +R3R'NNCS,,;,
== R;R'NFe(NCS) 4 org + NCS— - (2)

THRIh, KERGEO BECBAT S NEEELED
Fe(NCS)3(H,O); & MEsH#EED Fe(NCS),~ oW
EN7 mart o~ B IRT FE—{LEE R;R'NFe-
(NCS), LichiER, BEBHIES— L OERICH S ER
#HERL, HEEMED MTOA ilicl-TRETSH
DL#EZ bhA. Michel 513 Imol dm-3 DFERE
wrhicit FeCly- itfFEZELAEWD, FPY FFoA7T 3 v
(TDA) v 7 v~x+ v BFRCEAID 2B L
&, HHHic TDAHFeCl, il shsz 5= v
HHEXHCTRLEY. ZoHEL R

FeCly (H,0) 3+ TDAHCl, ¢
== TDAHFeCl, org +3H,O

KXo THBETES.

€7 453 vRrY b v X-100 #Bfc i HE
LEBED KED BRI EREF+ 7 VBIET Fe-
(NCS),~ 2l EhsEchsb. chixdzreki s
FRT MTOA 23 3 © L2 UK L, Fe(NCS),~ 04
WERET LD EELBRD.

3.4 BREW

AKH&H%r pH 1.0, #4 o7 VE» U 7 A BKEBE
6.0% L1T 50% MTOA D7 v vk AEHR T
(III) % #hi L7 HE 0 BERE g d1) BE 1.0pg
cm-3 DT CREXESERY /R LA Bk 4750m T
D & MVBICARENT 3.4 % 104 T, Sandell FiREEIC X B
EEvr 0.0016pg cm-2 TH o7z, A1) 6.0pg 2 iz
TRD7 10 GO HELERC LS lem waam
TOFHERIER, 0.360 CEBREuL 1.4 % LR T
XA FBEENSB bR, fERoKEREEEOE LVRXFR
Fut 5x108~8x 103 @A, + VU + vX-10012 X %
HBEDOLIUL 1.8,x 104, X ¥ 7 4 5 3 VIEOHEE L
WIEHREUE 1.6x10¢ TH otz &5, gAIl) o
W RS & UTRRIERECENTHERE TS
HEMMTES.
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ROT7T AR Y LEEBEA A vizgkll) oEEY HFEL
s, (a) BEaFA4 o7+ FEEE R L CEBEAN
M Ehs 14 v, (b)) AP ERIELTHF
A7+ g AI) OMEELRIET S A 4 v, (o) g 1)
¥ BTES HWERC (d)MTOA LA A o+ Ve TR
LCHBHEAN B Shs 4 vizgk ) oERYiE
T5.

(a) WHEIhA A4 v AD) =St (1)
e &T, chbik (RR'N),[M(NGCS),] & LTHEMH
~pi X h, ERXOFER LB, LaLgdl) &
FEOE D), 10 fE8o =34 + (1), 100 f£ED =,
Fa(Il), Ko 1000 2B~ vy v Al 34E Lish
>tz (Table 1). #p: AgNCS H 5\ i3 Ag(NCS),~
PHRTHARER S SE() LirgFI R ohich
st X, ) FF (VD) B 10fERF CHA IR,
100 f& R ECEEEY 52 7. FMIIARHTDH 5D,
B FO—PBRFACT VEBEAA VRIS TRILESh
THEE FAv 7+ ) FF (V) B 14 v ERK
TEHLDTHHD.

Tablel 7 , b1+ vic X 5 ABRZFI (D)
Xhah, FORAEJAN) 025 ERELLIFEIR
20T, BEORERA~FEY #HHT HHE LM
B,

SROAXM), v vBROFAEHEEA A+ v ORE
i EEO (c)DBEEK X - T () DERMBICAR £
bz n, X, KT S Cirgs 2fiit LTEHEFL
TWAAEEEES D BT, 2BEFHOER TR A%
BB T 5 NERD S.

100 f5B 0@~ v#H VEBA A VIC L AHEIRBRETE
555 7r A(VY) CXBHHENRDD . FHEHETT 2 4
(VD) 13 Cr,0:2~ B 25\ix HCr,O- & LCHEL, B
A4 vREHE L CE#EEARE I 50, KED
7w A (VD) BIEEZEORRL 5.

D% s L, BERMKFOZEOERTEL T
ORIEAE (L) DETH 5%, SFFEIUBEK e &gk
RN, FO&EEL 0.0lpg cm=2 LIFCTH S
DT, AEOHBITETHS. X, g 2R
DOEVF U — bl LERETERL TV 286505 %
2%, W pH 233EE BV 0T, FLr—rHIR =+ v
{fbxh Fer* it %. REXERBN~FHBT 256
CEE L hidebine o &, Akbkdoxr—+
otz LargkdA) OFETHS. S¥g#cEdAD
%ot AMc 0.0lmol dm-2 i~ v vEH U v A%
W lem® 2hnz fcgh, MTOA % L CHABOEER
AEOZJI) 2HAVARHERE B LADT, RAKKH
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Table 1 Effect of diverse ionst Table 2 Analytical results
Dii\(r);me Added as Ior; nalcgiijed Fe(II(Igg)found No. Location The l;z;c;cgrtn fg.):thodf (pgAdAli'a)
— — — 4.00 1 Underground water 15642 150
Ag* Nitrate 4.0 4.01 2 Pond water 76.11+0.7 78
Al3+ Alum 4.0 4,04 3 River water (Kiryu) 1 17942 209
* . A Riw Ki 2 16813
S hme 0 o | MeesGmromn ) oW
” ” 0.40 4.36 t Average of 5 determinations without KMnO, treatment;
” ” 0.04 3.96 ft Fe(lI) was preliminarily oxidized with KMnO, treatment.
Cu2+ Sulfate 4.0 21.6
” ” 0.40 15.7
” ” 0.04 4.87 R, CCRARLECERERA~ vy By ) v 208
” ” 0.004 3.96 . > -
Hg?* Acetate 4.0 3.88 B LIEVWHEOKRT, No. I KX No. 2 @wontix
Mn2* Chloride 1.0 3.94 AAS BCHEE LB3E—K LTw3h, No. 3 RO
Mo6+ A i 1 4.0 11.0 .
” Ty 0,40 637 No. 4A TIRABEDE 5 BMEWEE o TV B, & DR
. 4 0.04 £.19 Rz B 47 > P D) BEETH P2, Kk
Niz* Ni 4.0 5.16 . .
” P 040 >0 © LREEEE A DZASHSh, ZAD TSRS
?j CJH :g ;i RIEWIDTHBE EXTWB. Tishb, #HEid#
n2* oride . .
Br- Sodium salt 10 3.85 (III) L& AY) oHyRIEREDL L LTHATE 5 fE#
oh.co , o o BB, 361 OHETE~ v H VEiH ) v MR L
3 2« " . .
C,0,2- Disodium salt 10 0.47 No. 4 OEREZ AAS LI X BEEL—FK L, THIH
CoHLOp- . .o +.08 FHOLMENCHNS L, Table 2 1Cm-EF2 &k (1D
414U B .
CrO, 2~ Dipotassium salt 0.40 7.31 =168ug dm-3 & (I) (=303-168)=135pg dm-3 ¢
” ” 0.04 4.29 _ . .
F- Sodium salt 10 2.94 bb &%Ebfb‘é L10-7 =5 vimY /ﬂﬁiﬁg
” ” 1.0 4.33 AR D= d—JI Ko g o E-FfiFER o B
HZPO‘,_ ” 10 3.87 - N ; - - ; -
MnOy- Potassium salt 0.40 4.16 ﬁmf ‘373:1' 2, $ﬁﬂi+ﬁ%® EE"J%’%"'\_‘T&- LBT
SO,2- Disodium salt 10 3.80 x5 DT, ﬁ%ft"%"ﬂ‘]ﬁﬂ@%ﬁ& & L“C’E}fﬁ TH5.
5,032~ ” 10 2.82
” e 1.0 4.40

t Fe(llI)=4.00pg 10cm-3

DEFOERIIB/~ v 7 VBBUBHLFYTHE LR
L. OB 5% b 98T 50TCHEE °H
5.

3.6 HHMA

3.601 FERBE REK 20.0cm® % 100cm® 4y
BELeiky, EBYin: T pH % 1.0 H8 L7,
0.0l mol dm-2 ;B= v vEEH Vv ATKHE 5.0cmd %
x5, T 30% 47 /BH Vv a 10cmd 2
2 TREI -, 5.0 MTOA D7 v vkl AlEK
10.0cm® & 5 3R D B S . BB L CoMEL BB
RN AETAHAL, FR 4750m Crrrir sk
NBCHEBEOBRKEXHETS. FUBFEC > TE
B Uiy TR KR oS e B RBA RD 5.
3:6¢2 FHER AFEOEMmIY EE»DS BT
B0 BRBK ConTo HHER R FRES T E
(AAS) Xl-THEbLhi ERMEE L bic Table 2

4 =

FAvT7 vEBE X280 oERET, HIwL
ML > MTOA « k s hhiH»#MA T, B
BERUCBERE ML LEFMFSHERDTEC S,
IBHAE LTRERBKFoBOERBERELY R L.
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Extractive spectrophotometric determination of
iron(Ill) with methyltrioctylammonium chloride
and thiocyanate. Hideo Akarwa, Hiroshi KawaMoTO
and Hiroshi KenxmocHt (Faculty of Technology,
Gunma University, 1-5-1, Tenjin-cho, Kiryu-shi,
Gunma) '

Methyltrioctylammonium chloride (MTOA=R,R’-
NCI) was found to be quite effective in the extraction
of tetrathiocyanatoferrate(III) into chloroform, in
which MTOA not only promotes the formation of
Fe(NCS),~, but also stabilizes the color, and thus
increases the sensitivity (molar absorptivity =3.4 x 10%),
A method for the determination of iron(Il1I) is as fol-
lows: Take a sample solution in a separatory funnel
and adjust the pH to ca. 1.0 by adding HCI solution.
Then add 10 cm?® of 309, KNCS solution and 10.0

KAGAKU

Vol. 30 (1981)

cm? of 5.0 9, MTOA-chloroform solution, and shake
the mixture for 5 min. Allow the phases to separate,
filter the organic phase with filter paper and measure
the absorbance of the CHCI, phase at 475 nm against
the reagent blank. Beer’s law was obeyed below 1.0
pg cm~3 of iron(IIT), the sensitivity being 0.0016 pg
cm~2, The above procedure gives only the iron(IIT)
content. The total concentration of iron can be ob-
tained by the preliminary KMnO, treatment. An
equal amount of copper(II) and ten times of cobalt(II)
did not interfere with the determination. The pro-
posed method was confirmed to be successfully ap-
plicable to the determination of iron in natural water.
{Received Dec. 20, 1980)

Keyword phrases
determination of iron(III); spectrophotometry, methyl-
trioctylammonium chloride; extraction of tetrathio-
cyanatoferrate.
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