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phase is removed by the centrifugation. The absorb-
ance of the coloring matter in the organic phase is
measured at 650 nm against water. This method can
be used to determine cyanide ion ranging in concen-
tration from 1.3 ppb to 25 ppb in 40 cm? of a sample solu-
tion. The coefficient of variation of the determination
was found to be 0.8 2, by means of 10 measurements
using 0.5 pg of cyanide ion. The presence of small
amounts of formaldehyde, sulfide, thiosulfate, sulfite,
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iodide and bromide interferred with the determination
of cyanide ion.

(Received Apr. 17, 1981)
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Table 1 Optimum operating conditions
Fe Cu
Wavelength (nm) 248.3 324.7

Lamp current (mA) 10 7

Air flow rate (1/min) 12.0
Acetylene flow rate (I/min) 1.0
Height of beamf (mm) 6.5

t Above burner tip

3.2 TERIERE

gk (III) (0.3~60)pg KOG (1) (0.1~40)pg % &is
KIBEH (20~500)ml % /3BT ER b , BRBRIEAR B 5 W
Nz T, EEBoWTH 0.1M, pH 2o\ T 3.5 7
5 5.0 23%. 0.0lM Al(Cup);-MeS %% 5.0ml
Tz, SoRMRYEED. —HB% FBHEYS%
R oMcED e A B #BLTERY B L, EFRXH
T s, A—0fKHETTERLCKRERC X - T8
RUOHFHDOREYRDL. # 3pg, $H lpg LT & Xz 2
r— kKL CREET 5.
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L2 X BB ¥ 5 <~k F, (MIBK & BuA 1t F,,
NB i3 F,-C-P,)), k¥fapgpiz 25 (MIBK 75, BuA
50, NB 25 DIBK 50) T, {F¥Bcisi;sHE5BED
HAEZ /e (MIBK 100 ppm, BuA 150, NB1,
DIBK 50), o — A v# A2RHEENE L EDOERNCY
RAubhaZ ElcEnb, B, ZohTRIE
L Bbhs. X, MeS i3 Al(Cup); # LB
2L O 4AMPBEE CTHBUTLZ ENTER), K O
RELS/NEL, HENRL X RS EBHEOR LA
BHTDOTEREOEE L LTHAL.

Rz, $(1I) 13.1pg HFHyy, 0.01 M Al(Cup); @
MIBK##%, BuA ##%, NB #w, DIBK W, MeS
BRr RT3 208FE >, ZOKBEHOBLE
ik, FBEOH#HOKEKY 1.0 234% 2 MIBK 2.5
BuA 2.1, DIBK 1.6, NB 0.83, MeS 0.56 T - 7-.
COLEBBPREINLBFEOBRSEEL, R UL AE
##% 1.0 332 MIBK 1.3, BuA 1.1, DIBK 0.90,
NB 0.51, MeS 0.38 ThH >7. Fegk (1) 35.0 g %
Ruic b ZHRAROEEIE Shvic, —BcRKET,
B OKE, REARD, BALESCERYT3 VbR
T b, MeS TIXBREEI /NI, K~ BEE
DPNIZ ERFIBLT, AHOKEEY AKX, HEHE
DERENIL LTRBERERELTH LT, 2ok
Retaefizs EBbhs, X, BEHEEN/NIWC
EDDEFBCHTHIERENVBTELR, “EEYER
LTH SmlCH4Ths B, BR-7FLryo%k
52 HEEVNEL, TTOMBZ b7 BREE
AR L THEHETH 5.

Table 2 Properties of extraction solvents

MIBK BuA MeS NB DIBK
Specific gravity 0.800 0.883 1.184 1.198 0.809
Vapor pressure (mmHg) 60 (60°C) 70 (60°C) 1.41 (60°C) 1 (44°C) 1.7 (20°C)
Flash point (°C) 24 38 101 87.8 60
Dielectric constant 13.1 5.01 9.1 34.8 —
Solubility parameter 8.5 8.7 — 10.0 8.0
Solubility (g/100g H,0) 2.0 1 0.07 0.19 0.08
Viscosity (cp) 0.59 0.73 2.5 1.63 1.03
Surface tension (dyn/cm) 25.4 12.0 44.2 42.2 22.5

MIBK : Methyl isobutyl ketone; BuA : Butyl acetate;

MeS : Methyl salicylate;

NB : Nitrobenzene; DIBK : Diisobuty! ketone
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Effect of pH on the extraction of iron and

copper
O Fe(lll) 40.0pg;
time : 5 min;

@® Cu(ll) 13.1pg; Shaking
Aq. phase : 50 ml

Org. phase : 5ml;
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s, SN o4, 0.001M {g (1) oy 10 £5

=} Pk, &AD 1 0.002M {#HII) @ 50 51}

DET—EoBRXELE LI, Zhib 0.01M &H
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Al(Cup),-MeS % 5.0ml iHE L, KHEOEKEY
20ml 75 11 T X s 2 h, §AI) RUH
(I1) OWHE L 500ml FCit —ET, 11 Tk 3%
#in {(MeS AAHCETHRERE LT EBRHEOGE
BAYVBREEFE—FKTH} L. MIBK W& 2T,
KA 250ml Bl ECHBEHEN L b, BuA Tix 500
ml DL FEHEH 75 % B OH~T, MeS T
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T, BEE L oM IWVCERBEGESAE bR 17 RIR
R () 5% 0.14ppm (MeS), #(II) 0.05 ppm
(MeS) THote. £2I) 35.0pg ZHWTEEIEL
10 ERE Uiz 0 FHRXE IR, &K EbET 4.0
mm, BEER (c.v.) 2.5% Thotk- RULHAD
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o Table 3 Effect of diverse ions
20+ Ion ‘adn?g?) I\'I:gs:;:lg Fe found (pg) Cu found (pg)
None 35.0(=0.63 pmol) 13.1(=0.21 wmol)

S5 40F AL(III) 100 35.6 12.9

> Ti(IV) 20 ppt
3 60F ” ” +a  30.9 6.5
VO3~ 20 34.4 4.5
80+ ” ” + a 35.6 13.1
Cr(111) 100 35.0 12.8
10— A ) \ . \ Cr(VIl) 100 35.9 13.4

0 2 4 6 8 10 Mn(VII) 100 PPt
i ” ” +a  35.6 13.1
Fig. 2 The back extraction (Epzex, %) of Al- Co(11) 100 34.8 13.3
cupferrate from methyl salicylate phase into NidIT) 100 35.2 12.8
. Zn(1I) 100 34.8 13.1
aqueous phase as a function of pH ZrO2+ 10 20.3 1.1
Org. phase : 15ml; Aq. phase : 15ml;  Shaking Mo;0245- 100 0.0 0.7
time : 20 min ” 10 0.0 0.8
WO, 2- 100 2.4 11.5
” ” +a 353 13.0
" . TI(1 100 35.1 12.9

BOCTRIEE) D RE, “HEAEL, ARED o »
EERETO7 A =y A BIWFETFRESHETERD Cit. 100 6.3 13.1
” ” b 35.0 13.6
fo. AMDT7 L =y AOBREOKEE FIHAT, . w0 o
EBEE7 2 vTHERLT 20 5.0 pl #BENF 7 i +b  36.3 12.8
. . _ . C,042~ 100 1.7 1.0
ALt Bohi-fEfs Fig. 2 iwai L. pH 230 P 7 4b 364 12.7
b2TrkA(1) X2 oM, pH 23255 10 T NH,OH 100 0.0 13.0
) ” ” +b  36.3 12.9
A(2) wXsoE, 0D ETIIR(3) X B00m@a $;032- 100 0.0 0.0
Bozk Bbhs Fe 10 JETR (4) ©1s . i e
MeS DFFENET - THBHEOGEOB IR 5 . ” 7 +b 353 12.9
SCN- 100 27.3 12.9
Al(Cup)sy *3 H* 2AI* + 3 HCupg)-+- - (1) ” ” +b 356 13.4
. PO,3- 100 8.4 13.1
Al(Cup)a(o)é__Al(Cup)a.....-..................(2) ” ” +b 35.0 13.9
Al(Cup) 3y +4 OH-2A10,- +3 Cup- EDTA 100 0.0 0.0
” ” +b  35.0 12.6
+2H,0 e (3) F- 100 35.4 13.0
HOCH,COOCH; >~ OCgH,COOCH; +H* NaGl 50000 34.2 13.2
MgCl, 10000 34.3 12.8
e (4) H,0, 5000 35.0 3.1
CaCl, 15000 35.1 13.0

ZZTHAF (o) RAEBHELRT.

3-2 oEfETIZ, PH 2 3.5 5 5.0 THL DT,
Al(Cup);s X, 12X 100 % BEHCELL, ThoT
3= s LKA g Al HRERTL L0 LE
bhs.

1410 HESFCOER

gk (I1I) 35.0pg L@ (M) 13.1ug R BT KBKCHE
BOBA 4+ vROERA A v EZR T3 20 X
ot Table 3 WWRLA. BAAVIZ 7%m v
&, BAA vgk ) g AI) & KIET 5 b okl
WREAKL., BefiliKicEwtFET2HELEALNL. A
T AR, B v VB E OWER 3 % BB AKE
KOSml DFEIMTERL & ENTE .

a:HzO03; b: KMnOy, then H;O;; Cit. : Citrate;

Tar. : Tartrate

MlKis EDESBRY W T5 L&, FlWiL O
Hhpk RERE T 5L BAES AvWbhs, JISK
0101 T, IERR-TRR, MR- AQEREBRL HREIRT
W5, L, ZBEOBYFERALTVWALD, Zh%
32 OBRFORAECHABT S LAV 745 Y
DENEL, FiEOFRBELIAMERBbRS. £
T, ARH¥E 100ml wox@5EE 0.5ml ¥ inz, &
BLih S 0.2ME= v vEEH Y v ABEKY 10 4
BIRBEXEROFTNLD (ZRE~ v v OWLBAER
THA). KT 3% BREARRAKEHEMLTEEE L
#, 3-2 OEfERTok. ZOMETEDTA, v v
B, 7=vE BORLESOPELYRET LI LN
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Table 4 Determination of iron and copper
in different water samplest

The present method APDC-MIBK method
Fe (ppb) Cu (ppb) Fe (ppb) Cu (ppb)

Yoshinose-river 8.7 0.9 10 0.8
#  +Fe(lIl) 10 ppb

Sample source

+Cu(Iry 1.0ppb 20 2.0
Oshozu-river 4.2 0.5 5.0 0.5
#  +Fe(IIl) 6.0 ppb 10 1.8
+Cu(Il) 1.0ppb
Hino-river 11 3.0
Asozu-river 59 0.5
Kurozu-river 140 4.3
Tenno-river 45 1.9
Sanroku-spa 3.5 0.7 4.0 0.6
Tap water 29 2.3 30 2.1
#  +Fe(lll) 15ppb 4, 40

+ Cu(II) 2.0ppb
Under ground water 13 1.7 14 1.3
#  +Fe(IIl) 10 ppb

+Cu(H) 2.0ppb 23 3.8
Snow 2.5 1.8
Distilled water from a still 0.6 0.9

t Suspended particles were filtered off with 0.45pm millipore
filter.

T&fe.

4011 F]JI|7k~DAHA

L EDRREZE)IK L DBREOHY LEY OEE
VA L. BAS EDE 0.45um I Y RT T 4 X
—C{FBL, P 100ml o\ TR 1 ml 2
L, 105MEBLTHD 3-2 OEERRE - 2. gk ()
RHE (D) LR @R REIRERY RLTW5%
Z Xt ), APDC-MIBK #% L X {—FKLTW5Z &b
LRELERLBHh 5.

B, 207 41z —LoWBobok @Y ERL
fek & h, FEEIITIIE 240 ppb, § 4 ppb, HFK
JIICix8% 560 ppb, $8 9ppb TH o7z, Th X bk,
ZTOFEAEINTFRTHFEL TR LGt
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Atomic absorption spectrophotometric deter-
mination of iron and copper in water by extrac-
tion with aluminum cupferrate-methyl salicylate.
Yoshimi Sasakt and Minoru Kawae (Department
of Industrial Chemistry, Fukui Technical College,
Geshi-machi, Sabae-shi, Fukui)

A selective method is described for the determination
of iron and copper in river water by substitution ex-
traction with aluminum cupferrate[Al(Cup)s]. The
iron and copper are extracted with Al(Cup); in meth-
yl salicylate(MeS), the resulting MeS phase is directly
subjected to atomic absorption spectrophotometry.
MeS is far less soluble in water compared to MIBK
or butyl acetate usually used and enables to concentrate
trace metals up to 100 times. A sample solution
of (20~500)ml containing iron(IIT) (0.3~60) pg and
copper(II) (0.1~40) pg is taken in a separating funnel.
The pH of the solution is adjusted to 3.5~5.0 with
acetate buffer, and 5.0 ml of 0.01 M Al(Cup);-MeS
is added. The mixture is shaken for 5 min, the
absorbance of the MeS phase in air-acetylene flame
is measured at 248.3 nm for iron and 324.7 nm for
copper. Usual foreign cations and anions do not
interfere except substances such as citrate. The in-
terference can be avoided by boiling in the presence
of sulfuric acid and potassium permanganate. After
the excess of permanganate is decomposed with hy-
drogen peroxide, the procedure as described above
is applied. In order to separate the suspended particle,
the sample solution of river water was filtered with
0.45 pm milliporefilter. Iron and copper at ppb-
level in the filtrate were determined by the presented
method, and satisfactory results were obtained.

(Received Mar. 4, 1981)
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