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Flotation unit

A : Flotation cell; B : Sintered glass (No. 3); GC:
Sintered glass (No. 4); D : Flow mcter; E: Fine

needle valve; F : Humidifier; G : Flow controller
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# (III) 20 pg F TR ETIEWEC 2M FEEE 2 ml, 10%
fEbE Ko+ L7 v ®=v AWK 2ml, 0.0l M PDT
#w 1 ml, 0.05% SLS ¥k 1 ml ZNERMN X, THBEER
< pH 3.0~3.2 HE LK E ML T 200 ml iTF
RT3 ZOBKEE 5.0ml O VT INTNI—VE
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L& —VTCERRLTS. Rk LTRLNAHRT S
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NRTEIR (14~25)°C TfT 5 /2.
4 EBRBRUHER
401 FREHFORE
4ele1 BRME 3 OREHRTERINICHRANR

o sublate DUILHIL, BEEBA AL L Ebicq Y
77— i e PDT-g(D) v~ +
DRI IERL L, 555nm [ IRILEEA Z T

BUNSEKI

KAGAKU Vol. 26 (1977)

4¢1.2 pH  #BfFEcoBE® (00 ml) o pH
EIEEz, BERcro pH {HZBIE LR 2 Fig.
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k5, AEERRENERO PDT-JI) v — bk
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Absorbance

0.1

S5

pH
Fig. 2 Solvent sublation of iron as a function ot
pH

Fe(Il1) : 2.8pg; Aq. phase : 500 ml;
15 min (25 ml min-1)

N, flow time:

4+1.3 SLS ME  R{EETEA A U HEREEER
DORb bz 50% BEFEF MY Y ABREAVTD,
PDT iZinE &L T3 Fig.3 KR T X5 R +45
TV, REFEEFIOREIZS EO00KREN, 35 %
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Volume of 50% NaClO,4 soln., ml
Effect of NaClO, concentration on the
solvent sublation of iron

0.0lM PDT: —O— I ml, —@— 2m];
500ml; pH : 3.0~3.2; Fe(Ill): 2.8pg

Fig. 3

Aq. phase :
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Fig. 4 Effect of surfactant concentration on the

solvent sublation of iron

—QO— 0.05% lauryl sulfatc (aq. phase 500ml);
—x— 0.05% lauryl sulfate (aq. phase 200ml);
—@— 0.05% lauryl benzenc sulfonate (aq. phase 500
ml); Fe(IIl) : 2.8pg; pH:3.0~3.2

414 PDT RE k(1) 2.8pg 221, §{FE
T PDT QMBI #E 2 TR BETRE AN
7=. PDT ixgk (1) & 3:1 Ot * L — FE2EK
T 5, gtk LT S f5ELLED PDT Z3tfFx
FTITE—ED BREN B bRl Do RETI
0.0lM PDT &g 1 ml 5z &ic L. PDT 0
bbbz 2,2-vyon, LI-7.+ b ) R
K 2,4,6-h Y 2-(2-¥Yyo)-1,3,5-h ) 7 2 R
WTHERITFES .

415 EFFAR SAEOEMRITBIE KT
Ly, CORNIKOFZRRICEETS. LHERTHL
WL ELZET D X S RIETIEAT 5 LB B0k
BWA~DOBRC XD FRZT 5. Bkl uvwsE
FEoFE 60 ml min-! KX 115 ml min-! ¢ ET5
&, Fig. 5 TRt X 5 BOREEII KRR 200 ml TLIR
FizBfR OGEKE 300 ml PLETEE—-F¢4h 5. R
¥H& 500 ml Tk 350 ml PLEORBART I V. BLE
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Fig. 5 Effect of N, gas flowing time on the

solvent sublation of iron

Flow rate : —xX— 115ml min-! (aq. phase 200 ml),
—QO— 60m! min-! (aq. phase 200ml), —A— 25 ml
min-! (aq. phase 500 ml); Fe(HI) : 2.8 ug; pH :
3.0~3.2
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4-1.8 FWARIBORR SEBEAEL v 1%
Table 1 2777 JHIZ 5L sublate DBFEMITR VT
AT RNTND—)VE see-F Z F T b0 — LHRE
WIRETHH. sec—T F 7 v 3 — ik KT w3 51887
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Table 2 Interferences
lon Added as Tolerance of limit (M)
02b Cl- NaCl 0.5
Br- KBr 0.2
I- KIi 0.002
g NOJ- KNO3 0.003
§ ClO,- NaClO, 5x10-5
8 S0, 2- Na;SO4 0.03
fé Ag* AgNO;, 3x10-%
Cal?* CaCl, 0.01
Cd2+ Cd(NO3);-4H,O 3x10-8
01 Co?* Co(NO3)2-6H,0O 5x10-6
’ Cuz* » CuS0O,5H,0 3x10-6
N ¢ 1 . Hg?* Hg(NO3).-H,0 3x10-8
2 1
=3 ry 3 6 Mg?+ MgCl, 0.05 -
i Mn2+ Mn(NO;),-6H,O 3x10-5
Added volume of i-AmOH, ml Niz+ NiSO, -6H,0 3% 10-6
Fig. 6 Effect of volume of isoamyl alcohol on Pb2* t Pb(CH3CO3), 3H,0 3x10-5
the solvent sublation of iron Zn2* 1Y 3x 1075
Gad* tt 3% 10-5
Aq. phase 500ml: —O—, --@-- (After 15min of Get* 1t v 3% 10-5
standing, org. phases were taken out.); Aq. phase Thé+ Th(NOj) -4H,0 3 10-5
200ml : ~x—; Fe(llf) : 2.8pg vs+ NH, VO, 5% 10-6
Cré* K;Cr;09 3x10-5
) . Mos+* Naz;MoO,+2H,0 3% 1076
Table 1 Choice of organic solvent Us* Uc;z(CH:COz)z'QI‘IzO 3 105
Solvent Absorbance Solvent Absorbance Fe(lIl) : 2.5x10-7 M; Aq. phase : 200ml; t Hydroxyl-
ammonium chloride as reducing agent; 11 Solutions of diverse
Isopropyl ether 0.041 Ethyl acetate 0.175 ions were prepared from Zn metal, Ga;O; and GeO,, respec-
~Butyl alcohol 0.119 Butyl acctate 0.222 tively
Isobutyl alcohol 0.125 Methylethyl ketone — )
sec-Butyl alcohol — Methylisobutyl ketone 0.220
Amyl alcahol 0.221 Cyclohexane — arv b (II), m(n) 13 10 %-’E‘}Uﬁ“@@ﬁﬁﬁ*ﬁ?én
Isoamyl alcohol 0.228 Benzene —
sec-Octyl alcohol 0.227 593, EDTA ostFRRFahizv.

Fe(IIT) : 2.8g; Aq. phase: 200ml; Org. phase: 5ml

4.2 REWRCHOERE

BRI > TREBEER LA L A8 0pg £ T
RS BLEME IS o7z $R(IIT) 2.8pg &L 200
ml OFBHAN 6 Bic oV T HBiEkEEA L TELh
WD Fiid 0.228, 1FEHEIRA{EIX 0.004 THD.
500 ml OEBBW L AV 6 BloEBRIZO>VWTH FU
FEEIB LN

SOEREIZ KO X Sic LTkdie. Thbb, 2.8
pg OF (1) 2 &% 500 ml OERHEM & BIFEICIE-
TIRET S, BONicA V7 U703 —ViERICHES
3 ml BOHEEE 6 ml Z X HEEROBERIZEA LIRS
HETHEL, WWT IM HEEE 10 ml C HpiBiEsg T
5. ZOBIKCoWT PDT 3%® THEERT S F
HENgkORINRILE 97% TH -7k,

43 HEATOER

2.8pg DI %41 200 ml OREFHFKIZ OWT
A A ic X D HEE RFIL, Table 2 @ R%2E
7o BOIREM 2.5x10-"™M DL E, = v (1),

44 BAPROZHRERANDLGH

Table 2 T3} % 4 4 Ok PIGEEFET 2RI
SOEBCYBYRETZETHR VY. X, Lyman 50
AT RO ER b BERICH > THR TR
72DT, FECXHEARDOKOERLRAI. BKD
AN S Ol o7. Tihabb, 11 O
icat LT 2ml ofEfs (1:1) 2z 0.45p 03I Y #F
774 V& —CFERTS. Tk 160 ml 2D #1E
W P - TR X > TROERZIT- LR %
Table 3iz7R3. BRAISH TIRIK L ctZka A ViREH
HIZ X - T BROEREIT-7ofER% Table 4 ity

Table 3 Determination of total iron in sea water
by the standard addition method

Added (ug/160 ml) Found (pg/l) Present (pg/1)
None 12.6 12.6
2.8 30.6 13.1
5.6 47.6 12.6
8.4 65.9 13.4
11,2 82.8 12.8

Sample taken : 160 ml; Seashore at Obama, Yaizu-shi (June 30,

1975)
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Table 4 Determination of total iron in sea water

: : Sample taken Iron
Samplet Date of sampling (ml) g/t
30 May 1975 - 160 22.9+0.7
28 Nov. 1975 160 24.5+0.7
9 Feb. 1976 200 7.4+0.4

t 1: Seashore at Mochimune,
Sagara, Shizuoka Prefecturc;
oka Prefecture;

Shizuoka-shi; 2 : Seashore at
3 : Seashore at Omaezaki, Shizu-
ff An average of five measurements
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Spectrophotometric determination of iron using
solvent sublation method. Keiya Kotsuji, Yumiko
Kamevama, Midori Arikawa* and Shigehiko Hava-
sHI** (*Department of Chemistry, Faculty of Science,
Shizuoka University, 836, Oya, Shizuoka-shi, Shizuoka;
**Faculty of Education, Fukui University, 3-9-1,
Bunkyo, Fukui-shi, Fukui)

A rapid method for the determination of traces of
iron (10-7M level) has been developed by using the
solvent sublation of tris[3-(2-pyridyl)-5, 6-diphenyl-
1,2, 4-triazine] (PDT)-iron(Il) chelate cations with
an anionic surfactant, sodium lauryl sulfate (SLS) as
a collector. A volume of 500 ml of aqueous solution
(pH 2.5~3.5) containing iron (<20pg), acetic acid
(8x10-3M), hydroxylammonium sulfate (0.04%),
PDT (2x10-5M) and SLS (3.4x10-¢M) are added
to a flotation cell. A portion of 5.0 ml of isoamyl
alcohol as a foam breaker and an extractant is then
added on the surface of the aqueous solution, and
nitrogen is bubbled at a flow rate of 25 ml min-?
through the aqueous phase. After 15min of gas
bubbling, the organic phase containing the concen-
trated iron as PDT-iron(II) chelate-SLS ion pairs is
taken out, diluted to 5ml with ethyl alcohol, and the
iron in the extract is determined spectrophotometrically
at 555nm, the wavelength of maximum absorbance
of the PDT-iron(II) chelate. In this way, 2.8ug of
iron can be concentrated in about 979, yield from
the aqueous solution with the concentration factor of
about 100. Results for the analysis of sea water are
reported to demonstrate the effectiveness of this
method.

(Received Feb. 14, 1977)
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