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&I, B&EIV) o2 — FERAAVIET I I FIATIAFARIVIATVE=T A (E7 47 3
V)%ivt%fvﬁ%%&b,yppm»Amﬁimeméhé®?,ce%&%%ﬂ%bfﬁ
(11D, #@4&dV) OBFEELST 5 A<ERSIECOVT BRI L. FRCIhE, & (), B
(V) & b1z #M o KiEo pH KiFtx S, K/ AHo gk (Va/Vo) 2% 25cm’/Scmd
o, okt o4 (D), B4 V) oEEs” 0.40pg cm-3 OB, &4 OOFHBREAVTRS
nREER (Bo) wirheh 2.7ngcm-3 (Aul 267.595nm), 4.3ngcm-3 (Aul242.795 nm),
5.8ng cm-3 (Pt1I214.423nm), 1llng cm-3 (Pt1265.945nm) T» b, M ERRE (n=10) 1X
wERD 1~29% Thoi. FEE, £HRE- FE2RBH0E, AOERICEMAL, WRTHRE
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BFRIEROCREF R BT 5 BB DB &
FHRD D bOSBEOIBREREBE I BHCHV- LR T
WHpY &I, [JeEdV) wownwtd, fERsER
DD ~O LE v b VEREDY HB VI F S VY
EDx v — F BT 5 HEREBIRERTFRLEE EELE
beTHVbhTW5. —7, Ril, FEEEFT7X<
¥4 F: (ICPAES) 2R IR TW5H, &, AL
COoOWTHEEMBEYHA LSRR RY b, £
CTEEDY, HAKTvE=Y AD—DOTHY, B
HMEBHEOBD TENT FFTF AT AF ARV LT
veaE=wA(E7 453 V)OBAFVvERBWT,
&A) BAA v iz - VYEEAVIEBB 4+ vERA+
vELTZmusahicfL, HliEk%: ICP JX
skEECERAL T, «dI) L AgdV) 2EETS
FHEEOWTRH L. ToER, &0, g&dVv)
DEBRE, {EA A VOTEHBORLCOWTEH, O
HApTPAVCSHEAEERLHIIZCER TR, XBHRIF
BTFRAEECHENTERRE L €I T4 500
Ea (V) TRERTEY, £14F 1, 72 LV Uphl,
BENROGHERHEIITAZ LN TEL. KKK LD,
B — FEE&ARPOELELEOERSRITV, TOX

* RERKEELERI¥E : 730 RERABETHPEHET
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FUEES T T A <RSI EE R RV R UOP-18
B A= F a2Vl VAT AREEZELLEDORER
L. TORER, =Y AaXB2NEBL, ZRIEE
HAXLFRICE T 7757 v FHEZTS DOT
5. RTFAF -, F#7AMUREBMEXT 7 49—
EALK. PH A—%—3HIEEE F-VII &y >
2B PH A—2— % ALK, IRVIBELHIRFER
SR-II, #EHEHAL L.

2.2 B ¥

Y7453 viEwg (5.0x10-2mol dm-3) : ¥ 7 4 5
Iy (MehiR IR, RERK 1.84g 2KiTE» L
< 100cm?® & L 7.

avibs ¥y va (2.0mol dm-3) : =ik H U v A
(bR, /KR 33.2g ZAKITHE2» LT 100
cm? Lt L7z,

4 (II1) Ererswe (1000pg cm=-3) @ &¥K (V7 A
Z2Y o FH, EEE 99.99%) 0.250g # FEsK S5cm3 Thn
BB L, REELE LK, EE 40cm? Zjnxz, KT
250cm3 i L. EACELCIE, 2% 0.1 moldm-3
ERCTHEEMRL THY .

Eig (V) BH#EK (1000pg cm-3) : B&M (V7 2 X
Y 78, SEEE 99.99%) 0.250g % FEsK Scm? ThNEk
R L, AREEELCHE, HEEE 4Ocm?® 2inx, /KT
250cm3 iz L. AL T, 2h#% 0.1 moldm-3
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ERCHEERRLCAHVE. Table | Recommended operating conditions
VT I W S N FEMLE, 45
= ¢ FIMLFERMY, MEDTAEEM L ICP atomic emission spectrometer Model UOP-1S
e R.F. power
TOMOREE : HRoORELE T OT EEAL . Incident : 2.0 kW
X, KZFEPEAkxArLi 78 3 =297 DC-610 A Reflected : ~0W
S S BRI X D AR L T A Argon gas flow rates
Plasma gas : 12dm? min-!
. Auxiliary gas : 1.0dm? min-!
2:3 MR Nebulizer gas : 0.325 dm? min-!
ﬁ(III) K?iaﬁ(lv) %Eﬁ?&@ —EE% 50 cm? Observation height : Au 11 mm above load cc.:il
Pt 13 mm above load coil
DFEIRFCEIR L, avibs ) v ABK 2cmd, €7 Slit widths and heights
= 3 R 3 > . A Entrance : 200 pm-500 pm
173 /51& L em %1”]%_, 7j(*c éﬁ'%_) 25 cm? &T Exit : 500 pm-2000 pm
. RIZZwwkiAdemd #iiz, IBHEERCHT Signal measurement : Second derivative method
= s 2 Modulati i Is : Au 0.033 (267.595 )
T 10 SRHRD BT, 15 HHBET 5. Al oduladon interval o)
HEoBE L%, ICP w#E AL, Table 1 o4&MHi st Pt 0.027 nm (214.423 nm)
. 0.033 (265.945 )
> T R B S0 FRBER WET 5. Applied voltage 00~800V -
Gain : 3~5 "
3 %% CI-‘- %g—s‘ Response (time constant) : 0.3s
Integration time : 3s
3e1 RIEFRH DR Analytical lines : Aul 267.595 nm
e s ) e e Aul 242.795 nm
ICP XA OEKBERHETIE, ELLTHTIAF Pe 11 214 423 oo
—# A ViE, BllRS RO SREEIO=20 =5 x Pt1 265.945nm

— & = FRRE KEhEEY BT, #-T, &

REDART 2 —x —0O BF/EXRE T5HIHR, 77 § (Table 1) @B W CREBRELRELL. FhbD
S A —H A FEIZ 0.025dm® min-!, BEAEI 1 HFEDO5H, £IcoWTiE Au I 267.595nm, HEw
mm, FHEFEEBEIEH 0.3kW Forhrh L& Ok PtII214.423 nm THIE LB &%l Fig.
T, &, HAESKOWTEAIhALLhZEh 2EREHOSH 1 & Fig. 2 &Rd.
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Fig. 1 Three dimensional profile for gold emission signals

Nebulizer gas flow rate/dm3 min-1: (a) 0.375, (b) 0.350, (c) 0.325; Analytical line : AuI267.595 nm;
I: relative emission intensity; H : observation height/mm; P: R.F. power/kW; V,/V;=25cm3/5cm3;
Au(IIl) : 25 pg

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

WO R, FH, BB, R:¥7453v-a- FEEKOA F vtz Ay 54, A& o ICPAES 673

S\

=

NN i\

AN NN
ANEANEANEANEANEAN

11 15 19

(@
Fig. 2 Three dimensional profile for platinum emission signals

Nebulizer gas flow rate/dm3 min-!: (a) 0.375, (b) 0.350, (c) 0.325; Analytical line : Pt I 214.423 nm;
1: relative emission intensity; H : observation height/mm; P:R.F. power/kW; V,/V;=25cm3/5cm?;

Pt(IV) : 25ug

Fig. 1 Kot Fig. 2 235, &E2OWTE, #7541
¥ AVE 0.325dm3 min-!, HHHEZEX 1lmm, 5 todo—omom - T
BEED 2kW, X, ASEDOWTE, #7774 ¥—7H .
2B 0.325dm® min-!, BRES 13mm, EEEE E
1) 2kW TrhER BkORKMIER T & -
%. ¥, Aul242.795nm & Pt1265.945 nm O 2rHiER §
wownTh, FhFh Fig. 1, Fig. 2 wxhin Ui e . —
BAaRT o e HRALL. #oT, 2:3 OEERERET ;: \
i, WThd ohbo&brAvso e L. ok, 454 6 & 10 12
CORFSEE T THE L &SR TOREO RIS K s oH
ST Aul 267.595 nm/Aul242.795 nm=1.3, 5% Fig. 3 Effect of acidity

zoouTit Pt1I214.423 nm/Pt1265.945 nm=1.6 T O:Au; A:Pt; Vo/Vo=25cm?/5cm?; Audll),
5ot . Pt(IV) : 10pg; Analytical lines : AulI267.595 nm,

PtI1214.423 0m; Gain: 4; Applied voltage : 800V

3.2 HHFEHFOKRE

3.2.1 HHICRIZTEMEEOEE 23 ofpfficys D TFTTRA—ENHELRZR L. DX 5K, HMHEOR
W, MERERERERROERD 5\ IKBRET Y Y BEOREENDLVWZ CRERA EORERFRE V2
AT AV CKHEOBEE B4 B I THlL, 5.
FRENREERELRE L. FoRY Fig. 3 R
+. &£ I) DOPAL 4mol dm~=3 DEREMN:S S pH 322 HEREOEE
13 F Ccoi LcHEBE TRk —ED R & % (1) =ofbh ) v ABEOEE
AL, BE&IV) Tt 4mol dm-3 FEEEEYED & pH 11 &), B&AV) a3 — FEE A+ vicEZ DD
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Ehotolka vibh vV v aKEBRELYHS D,
2:3 OEETavbh ) v ABRO INE 28 I¢
T, 2V M4 vBEOMEC RIETEECOWTKR
HLi. ToKRY Fig. 4 R

100F

Relative emission intensity

KI/10-! mol dm-3

Fig. 4 Effect of potassium iodide concentration

O:Au; A:Pt; Vo/Ve=25cm3/5cm3; Au(lll),
Pt(IV) : 1.5mg; Analytical lines : AuI 267.595 nm,
PtII214.423 nm; Gain:1; Applied voltage : 500V

KA/ BEEHEOBEEL (Va/Vo) 2% 25 cm?/5 cm? T,
AAEFOL AL xA&AV) 2 1.5mg FET 58
&, &), AaLdV) i =2vikr v v A BEMN
8x10-2mol dm-3 [J ka5, #ETL 7> 0.3 mol dm-3
KELET, —EDORNHMELE L. oz Lnb,
2:3 oEFE#EEF T, £00), BLAV) WThoBs
BT KD a vibs vV v A0 BE% 0.16 mol
dm-3 EoZ L Li.

(2) ¥74953vEBEDKE

2-3 OB}ETEY 4+ 5 I VEBED GNE 2% X%
T, ¥£7 47 I VOREIHHBEE: 2EECOWCK
L. ToEES Fig. 5 wWrRd. V,/V,=25cm3/5
cm® ¢, KiHws A rEedV) 2 1.5mg ##
w35 G, €747 vBENSAID, BEAV)
ownwte, #h£th 8x10-4mol dm-3 [J) PR Ix
10-3mol dm-3 [JJ k&5, BET L7 3x10-3mol dm-3
¥FT—ED RBEEESY S ri. Zozink, 230
BERFCR KR OE7 4 7 I VBEY &I, B
& AV) WTFhoBsadd 2.0x10-3mol dm-3 oz
L.
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100p

Relative emission intensity

Zephiramine/10-3 mol dm—3

Fig. 5 Effect of zephiramine concentration

O:Au; A:Pt; Vu/Ve=25cm3/5cm3; Au(lll),
Pt(IV) : 1.5mg; Analytical lines : Aul267.595 nm,
PtII214.423 nm; Gain : 1; Applied voltage : 500V

3.3 RHBRRRUKE

Pl EofRRCESNT, 2-3 oBFEERELED . &
DEFF I - TE&AN) LEEAV) oREHO Bk
RN TR, WThdb KEFO BEN 60ug
cm3 FCOBRNEBEICE VT, BEFAESEYTT S
EXRHER L. RHEBR 30) 24 ) otk
Au I 267.595nm } Au 1 242.795nm CHIE LT,
FhEh 2.7ng cm-3, 4.3ng cm-® T h, & AV)
ot Pt 11 214.423 nm, Pt 1 265.945nm ¢%
hFh 5.8ng cm~3 llng cm~% “CH - f=. KHEFOD
&) XixAedAV) o 0.40u8 cm=2 DFPE
oWT, 10 EoEHEUER X - TRD - HGE
BREZXVWTHOSHRTL 1~2% Thote.

34 HREAXVOER
BELONRATALHVESE, 740 )LHESERX T
b, 2P AFA Vv ERIGLPTVWEBILE, ¥7 45
IVEAAVREER LT VLD, ECE&EPHSDR
ERTRLED1 A+ 83 @Ry ThZThEHFEIRT
hboAFvrgdll), A&dAV) oERCKIETE
RN BREOHE®EY 10% L LT, #HFEAA
vOHRER Table 2 KUt Table 3 1733

&) oL, KL O 1 A+ i &d) o
1000 fEESFLTH BB Uit o7, HERTRCE
HEELIBEMEBC XY, SRV EXTERD,
Fh T3 Aul267.595mm TiI= 1w A, HE, Au
I1242.795 nm ‘Cii=A v A, =9 sD TEROE
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Table 2 Permissible amount of foreign ions for

gold determination (within 109 error)

. Permissible amount ([IonJ/[Aul)
on
Au I 267.595 nm Aul242.795 nm

Cu?* 475 NIt
Erd+ 5 10
Red+ 90 10
P+ 5 120
WO,2- 30 65
0sO¢2~ 65 75

The followings are tolerable (excess, X1000) : Na*, K+, NH*,
Ca?*, Al3+, Cr3*, Mn?*, Fe3*, Co2+, Ni?*, Zn2*, Ru3*, Rh?+,
Pd?+, Ag*, Cd2*, Hg?*, Pb2*, Bi3*, VOj3-, CrO42-, MnOy-,
Mo0O42-, BO33-, CO;32-, NO3~, PO43-, SO42-, TeO42-, ClO3-,
ClO;-, 1037, 104, CN-, Cl-, Br-, I~. Au3*:0.10g cm-3.
T NI : No interference at the level of 1000-fold excess.

Table 3 Permissible amount of foreign ions for
platinum determination (within 102
error)

. Permissible amount ((Ion]/[Pt])
on
Pt I1214.423 nm Pt I 265.945 nm

Cdz+ 0.01 345

Re?* 5 5

Aus+ NI 10

WO, 2- 15 450

OsO42- 0.1 0.05

TeO42~ 0.5 NI

103~ 230 195

104" 140 125

The followings are tolerable (excess, X 1000) : Na*, K*, NH*,
Caz*, Al3*, Cr3*, Mn?*, Fe3*, Co?*, Ni2*, Cu?*, Zn?*, Ru3"+,
Rh2+, Pdz?+, Ag", Er3+, HgZ*, Pb2+, Bi3+, VO3, GrO‘Z-,
MnO,-, MoO,%-, BO33-, CO3%-, NO;3-, PO¢3~, SO42-, ClO;-,
ClO4-, CN-, Cl-, Br, I-. Pt#* :0.10pg cm™3,

gHrRALI. v=v alHSE, WEDEL, T
PHWEEYRLEZLC I -T, ThbDEELnich
Br< EnicE s, BEAV) OWTHIaERETHRC
XrgENRZEDH LN, Pt 11 214.423nm T3 Hh FI vy
L, FAIY A, FTaArs, X Ptl 265.945 nm ¢t
FAI Y AOEENHINY 7. A VIV ALTALLKRD
W BIEDEE, BREBLZELI-T, ThHOE
Eanlsh OBERS 2 ENTES.

3.5 EHEENDIIGH

REOERE~DOHAM LR T 5100, SREIW
HHE LR Y - VRO &LBEEDERTIY
i rz L. chB0RBIEBERSDT, Th
&, BE, 8, VARG ENLHT L, BRAA
Y ADKEFERER LBLI LD O LOWRTE
DT, ERBOFIICEILD, F14F OB DB

BAABLEAR/BL LTy, ROAOERME
DEEEYHRTA L L. ks, ZZTCIRERD
RETROBEI VI oI E H .

3e5:1 HEOMME <SP rABo—EE (&L
He&OGEY 1.5mg LIF) %K (1+1)20 cm?® ¢hn
PSR UICtR, BIEEE 10cm?® 2 iz, WEIT 5 ETM
BTs. The@ER 3cm®, BAEE 0.5cm® *jnx
T, INBIEMR L, A, KT 25cmd @R T5. H#Hik
BB s00, ~HEEL, 0 ELBAEERAR
BHEETH. EECEBL TR0 LBAREO—ER 0.1
~lem®) H#H, 23 ZfE-T, &RDOWTIE Aul
242.795 nm, H& oWt Ptll 214.423 nm 4347
BTEREFRAETS. ik, ZoRBTCREREROLH
- PR AV, £o 1 (30~70mg/k) %A kR
mEE Lic. BBBRARBI LEASE»HR T4
BOEREBR YAV, @B KREN 0mg ics X
SIEAFL, THIEBER 3cm’, BHEEE 0.5cm? %
%2, KT 2Bem® AL THBLL. UTERHOH
GLAUCISCERIELT, £LHEDTEEYTo 1.
3.5:2 FER#EER  Table 4 MR EGRARDOE
I, g&dAV) oEE#KER%Y, X Table 5 &y
— F Aeptho &A1), A&AV) OEBEEREETR
3. Table 4 /R L - EBMEXHTME S ZIF—FK LIk
BE 52 ThbZE0b, REZEEEC-FO LS5 E
Ao ToERTELEE2LbRS.

Table 4 Determination of gold (III) and plati-
num (IV) in synthetic samples

Content of diverse o
Samplet metal ions added, % Au(lll), % Pi(IV), %

No. — P N—

Ag(l) PbQI) Taken Found

Pd(II) Taken Found

1 88.60 1.94 1.74 7.25 7.22 0.48 0.47
2 68.76 4.32 7.32 12.09 12.17 7.46 7.42
3 95.60 0.19 - 0.41 0.42 3.81 3.40
4 87.66 0.63 — 0.98 1.00 10.75 11.43
5 87.95 0.52 — 2.29 2.31 9.21 9.63

t Total amount of metal ions taken : 40.0 mg.

Table 5 Determination of gold and platinum
in gold-silver bead samples

Sample Sample Au found, Pt found,
No. taken/mg % %
1 68.6 7.72 0.14
2 69.6 7.55 0.23
3 34.3 12.10 3.88
4 33.5 11.20 2.87
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Inductively coupled plasma atomic emission
spectrometry of gold and platinum by ion-pair
solvent extraction of their iodide complexes with
tetradecyldimethylbenzylammeonium. Takahiro
Kumamaru, Yoko Nitrra, Hiroshi MaTsuo, and Shigeki
Hara (Department of Environmental Science, Faculty
of Integrated Arts and Sciences, Hiroshima University,
1-1-89, Higashisenda-machi, Naka-ku, Hiroshima-shi,
Hiroshima 730)

Absorp. Newsl., 7, 111

30, 394 (1981).
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KAGAKU Vol. 34 (1985)

An extraction systemn with tetradecyldimethylbenzyl-
ammonium (Zephiramine)-iodoaurate(I11) or iodoplat-
inate(IV)-chloroform was investigated for the use of a
pretreatment procedure in an inductively coupled plas-
ma atomic emission spectrometric determination of gold
and platinum. Gold(III) and platinum(IV) were ex-
tracted quantitatively into chloroform over the ranges
of 4 mol dm—2 HCI to pH 13 and of 4 mol dm~3 HCl
to pH 11, respectively, provided that the concentra-
tions of Zephiramine and potassium iodide in the aque-
ous phase were each kept at 2.0 x 102 mol dm~2 and
0.16 mol dm~—2. When the aqueous/organic phase vol-
ume ratio was 25 cm?/5 cm3, the linearity of the emission
intensity vs. the concentration was observed up to 1.5
mg/25 cm® (60 pg cm=3) for both metal ions. The
detection limits (3¢) for gold(III) were 2.7 ng cm—3
(AuT 267.595 nm) and 4.3 ng cm—2 (Au I 242.795 nm),
and those for platinum(IV) were 5.8 ng cm—3 (PtII
214.423 nm) and 11 ngcm=3 (PtI 265.945 nm). The
relative standard deviations measured at each analy-
tical line from 10 runs were 1~29; for each 10 pg/
25 cm?® (0.40 pg cm—2) of gold(III) and platinum(IV).
The result of a general investigation, involving 43
cations and anions, of interferences was shown. The
proposed method was applied to the analysis of gold-
silver alloys.

(Received June 13, 1985)
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