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Fig. 1 Absorption spectra of the ion associates in
the extraction solvent

(a) Cl¢gBZ and MG system, (b) TBPE and MG
system. 1, 8X1077 M phosphate in initial sample;
1’, reagent blank for curve I; 2, ion associate of
MG™ (pairing ion: lauryl sulfate ion); 3, ion associ-
ate of ClgBZ (a) or TBPE (b) (pairing ion, tet-
rapentylammonium ion). Reference, solvent.
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Fig. 2 Effect of the acid concentration

1, hydrochloric acid; 2, sulfuric acid; 1 and 2,
8X1077M phosphate; 1” and 2’, each reagent
blank. Reference, solvent.

Wil |G/ IC AR TR CBIRE TS DR & BIRNE AR
TH, BHEDE LD EPRELFHREV L 20, &
NIEMBEEOELBICHT 2R EOE(EESKE W
BTHbH. WHETIIZDEIBIENBL >zl
HEEFEHTH L& L.

3.3 EUIJTFUBRENEE

EYVTTF U (Mo &ELT) 0016 M U EDOEE TR
KEIXIZIF—EDHEEZRT ZENFM o, X 0.048 M
P ETERE» skt LRs 0T, ) 7T VE
IRACEIE 0.032M &L, 04M DOBHD% 1ml Iz 5
EEUut.

3.4 MG BEOKE

MG 1X107°M Dl EOEE C|RAEIZZIE—EE S
LT ENHm ot REL» SRR, MG BEHLHE
MUTH IXI0 T PMUTFTCEEAEELLEL. Th
i, 70-7—3 3 VEOKEILVBERMD MG AR
PhBlTHSH. MG BEIE 25X1I00°M 2HW05
Nl VD A

35 B&AFEH (CleBZ) REDTE

Fig. 3 IZ CleBZ HEIZ DV THRE U LIERZRT.
KL ENMETY v :ClBZ=1:3 TRIGLTWAZ &
wand. X, BESSHBECEATBY, A—-T U1k
TBPE IZH~X CLBZ 3 iht:, RISHEPSRO I &5



154 BUNSEKI
0.6t 1
<
g
=041
3
2
=«
0.2
X
00000 0—P—0OrO—-0O—0—
0 1.0 20 3.0 20 30 40

ClgBZ/mol dm—3

Fig. 3 Effect of anionic dye (Cl¢BZ) concentration

1, 8X10°’M phosphate; 1°, reagent blank.
Reference, solvent.
» 5. CLBZ BEIE 27X100°M AH0A 2 EEL

1z.

36 EBOREHOKRE

—RICEY TR VBERERI USRS R T, eBLE
BIICEY) 7 ReMAERT S, UL LliefIEa <
FORYEEERLEW EARHLT, At
LA, BICHIOAEIC L LWMHEDEN S, V)
%, i, HeBONHERLIToTNEY. ABTYH
FERRICEBEDER IOV TR L. eBAHOLTES
NG HRO 12 e FITH T 5 BT O F VIR R

Hxy) vBOBE EEREENTHL . X, HER
@®W%Bﬁ%“&at.U>$®ﬁ@m%*ﬁm(
I, 2X10°* M Na,S,0; OfF{f N T v il % i v {1

TCTAHIEILED, LBORBESERIIRS ZENTE
HHARETH D

fo. IO DRAEDFEN H L REDIES

37 HEAACOHE

Fig. 4 \5R$ & HIT7 4 F(IV) ISRERIE O & O AE
BEHBTCEATORYVBEAERLICS WD
1.78X107°M, #(II1) 2 5X10 *M THEBEN L
Ve NF I A(V) L IX1I0 °M LU R T8
V. Fue =9 L(1V) OHFERTE, 1X10 °M BLE
TWHAEN LR Uhe, IEOMELZS5 25, C#EIE 36
Tl £ D10 V& [ABRICRUG U fb%ﬁta

BhH, 2X107 MN@NL%WK%EM CEEILT D
kY, BEATRIIRLIENTED .m&mmm
T ENE U OBUKEREA 4 12D WO THRET U 7245 3R

% Fig. 5 \S/RS. IVLMA AL v, T IVEIREA 4
v, MEHEBA A  xFhFh X107 M, 1X107*

KAGAKU Vol. 42 (1993)
0.50
(b) S 2
omr ® o0 r—]

42;\ o_ 0.40 5

8 0 E n ~ ~ n 1 g
£ o 7 6 5 4 3 g
-~ -
S =3
3 z
= <

Fig. 4 Effect of the concentration of foreign in-
organic ions
1~4, 8X10
Reference, solvent. (a),
V(V); (d), Ge(IV).
dm %),

™ phosphate; 1"~4’ reagent blank.
Si(IV); (b), Fe(IIl); (c),

C, concentration of ions (mol
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WEBKICHETS A Mot EL, 7u—
T—3aviaiEE DCE ORAER (1:4) K25 &K
S TE BRITHEE L o 1.

WiT, HEMIE 5ml &L, KEERBELZZ TREL
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86% I/ o128, MEBROBERMIIRFT, HHMD

¢ ¢
E E Table 1 Tolerable concentration of foreign ions
[ E
=3 (=3
1 7]
2 o Tolerable
< < Tons Added as concentration/ M
Na* NaCl 1X1072
K* KClI 1X1072
NO,;~ NaNO, 1X1072
Si(1V) Na,SiO, 1.8X1073
Ca?"* CaCl, 1X107°
Pb2™* Pb(NO;), 1X1073
Mg?* MgCl, 1xX107°
Zn** ZnSO, 1X1073
Clo,~ NaClO, 1xX1072
LS~ Na salt 1X107*
Fe*™ FeCly 5%107*
= i —4
Fig. 5 Effect of the concentration of foreign hy- I Nal IXIOAS
drophobic ions g(?/])\” gH(;VOg } i 18_6
1~4, 8X10" "M phosphate; 1'~4’, reagent blank. Z: htb) Clesait 6.9%10~"
Reference, solvent. (a), lauryl sulfate; (b), CIO*™; p i
(¢), T (d), tetradecyldimethylbenzylammonium a) Lauryl surfate; b) Zephiramine (tetradecyl-
ion (Zeph *).  C, concentration of ions (mol dm %), dimethylbenzylammonium ion)
Table 2 Determination of phosphorus and arsenic in standard iron and steel samples
Samole soln. Absorbance Phosphorus, % Arsenic, %
Sample S cm?E e ;0 111.
taken/m P+As P Found Cc.V.» Found AR
NIST 361 1.00 0.369 0.235 0.013 0.014 0.017 0.017
NIST 364 1.00 0.519 0.205 0.011 0.010 0.041 0.052
JSS-050-3 1.00 0.419 0.324 0.018 0.019 0.012 0.011

a) Sample solution, 0.100 ¢/100 cm®. b) Certified value. Samples were dissolved with adequate amounts of sul-
furic acid and hydrogen peroxide, and the solutions were diluted to 100 cm® with water, according to the previous

work'®),
Table 3 Determination of phosphate in sea water samples, and recovery test
. P found/ppb®
Sample® Sample llaken/ PP Recovery®, %
m Absorbance This method Other method®
Himeji Port” 9.00 0.128+0.003 7.5%0.1 15.04£0.2 97.2+0.9
Akou Misaki 5.00 0.238£0.003 25.5%£0.2 22.240.2 97.3+2.5

a) These were sampled on July 25, 1992. b) Mean values of two determinations and the deviations. c¢) Deter-
mined by solvent extraction method”. d) Added phosphorus was 6.19 ppb. ) This sample contained 1X107°
M anionic surfactant.
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Determination of phosphate and arsenate by a flotation-pairing ion ex-
change/extraction method. Nobutake Goto, Mitsuko OsHiMA and Shoji Moromizu
(Department of Chemistry, Faculty of Science, Okayama University, 3-1-1 Tsushima-
naka, Okayama-shi, Okayama 700)

Flotation-pairing ion exchange-extraction and spectrophotometric determination of
trace amounts of phosphate and arsenate were examined. Ion association complexes of
heteropoly acids and a bulky cationic dye floated on the interface between an aqueous
and a less polor organic solvent phase. After the flotation, the heteropoly acids were ex-
changed for an anionic dye, which have a high molar absorptivity and the similar max-
imum absorption wavelength to the cationic dye. The sum of the absorbances of the
cationic and the anionic dyes was measured. In this work, malachite green (MG™) and
4’-hydroxy-3,5,3",5",2”,6”-hexachlorofuchsone (ClgBZ), a hexachloro derivative of benz-
aurin, were used as a cationic and an anionic dye. The recommended procedure for
phosphate determination is as follows. To a 50-cm® separatory funnel, take sample solu-
tion (up to 10 cm®); if arsenate coexists, add 0.1 em® of 2X1072 M NayS,05 to reduce
arsenate to arsenite. Then, add 1cm® of 10 M hydrochloric acid, 1 cm® of 0.4 M (as
Mo) molybdate, 0.5 cm® of 5X10”* M Malachite Green, and 2 cm’ of flotation solvent
(Isobutyl methyl ketone+cyclohexane=1+8v/v). After shaking for 5 min, discard the
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aqueous phase, and wash the organic phase 2 times with 5 cm® of water. After 1 cm® of
9% 10" *M anionic dye solution, 8 cm® of 1,2-dichloroethane and 5 cm® of borax buffer
(pH 9) are added, shake 10 times by hands. After the phase separation, measure the
absorbance of the organic phase at 620 nm. As arsenate reacts under the same condi-
tions as phosphate, arsenate can be determined by subtracting the amounts of phosphate
from the total amounts of phosphate and arsenate which were obtained in the absence of
Na,$,05. The apparent molar absorptivity of phosphate or arsenate was 5.7X10° dm®
mol ' em ™!, and the absorbance of the reagent blank was 0.005. Six times concentra-
tion was achieved when 30 cm® of aqueous phase and 5cm® of extraction solvent were
used. Bulky anionic ions, such as iodide, perchlorate and lauryl sulfate, did not interfere
with the determination of phosphate and arsenate. This method was applied to the de-
termination of phosphate in seawater and iron and steel samples.
(Received October 19, 1992)

Keyword phrases

flotation-pairing ion-exchange-extraction; he[efopoly acid; determination of phosphate
and arsenate; Malachite Green and 4’-hydroxy-3,5,3",5",2”,6”-hexachlorofuchsone;
spectrophotometry.
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