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OEBRZEESY Vv 7AT V)R VIFICEAUTHEBORROE.2ERT 5. Ag(1)0.1ug XU Au
(II1)05ug U F A& G FNENOER 100 om® ICHEFEEM R 25 mg 2R T, Ag(I) X pH 1.5, Au
(I11) 13 pH 3.0 T, BHEHMHT 15 HHEH 252 CRES ¢S, BIFBL, #MK5om’® IR

Nz, BBHRO—HEBEEAZVFICEAL AAS TRE LU .

AEIZEBERBTR (S/N=3) &

100 cm® H 0.005 pg Ag KO 0.04 ug Au T3 0, MXHEHERE (n=5) BZhEh 3.2% RV 26% T
Hotr. KEWLESTRELCEICEENS Y, EREERNK O, BEETO Ag XU Au ZE
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Ag(l) DEBICEYF VY (Dz) ZHOTRYE
RomiEbREICHE T 2 5%, XEGEEBE U
JIFNIFA DAL VERERO N Y £ Y
R, EHER (AC) KV FV VHERERET HHEYY
WEANTWVS, Au(lll) K2V TWEFH Y b Vg
SR D A F VA4 Y TFIAr b vl R OER BT
T AC IZ Au ZIRB X5 HEIBHEILTVSE. —
H, AC ICEEFHPFH L TF L PRAEK2EFI B/
BWERNZHAVT, MESBZOMERT 2 HEIR
ENTIINTHEY, FE M) vy I AFOHBELRED
FBICINSOFEOTINEHINTVS., EEHIE
1,2y 7unFHrI4 v I4F Y A% AC ICHEFS
e 2 AV, KRKPOME Co(II)' PRV D - &
Pekrh o PA(ID) D 2 BIRMICHE U CERB T 5 K2
WEL. 40 AC I Dz 2HBI S LHEH
(AC-Dz) ZHWVT, MED Ag & Au ZBEREL,
B S FHER L OMBET 2 2 s, BBK
D—ERAZEEA I NVIFICEAL, AAS TRIEL /2. &K
EEAOWTCEARUEEFOME Ag KT Au OERIC
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HUBRE S AERE2BLOTHRET 5.
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2.1 HELEE

Ag(1), Au(III) EEXEH (1000 pg/cm®) IEMIVEFZE
THBD AAS DA AEAEAK Ag(l) XU Au(lIl) %
W, Ag(l) #FH$ 5 0.5moldm > HNO; X o 72
A AC-Dz ZBR I TE TN TS Ag ZIREREL
26O &FV, Au(IIl) & 1 mol dm™® HCl THEEAMR
UTHWV., YFVVBHEMEIEMOY 7 2 VT
AN Y EZROT, EERISETE & B Merck #
No. 2186 @ 300 A v ¥ 2L F® AC # 3 moldm *
HCl TR L THW. AC-Dz OFEIE Dz 100 mg Z
500cm® DLY /— VICEEL, EBAHRICACLg %
Mz, 30 SR, XBEEETHLEIEYE, AV TITVT4
V4 — (£ 25mm, fL& 6.0um) TRBIFAL, B
LCF vy —7 —IcfEL TRV, ZomERMIZD
< EL1IPRAMZOEERTFLTCHVTLERT AL
ENUEET B - 2. JRFRIEIHTEEE 1A & Bk A
O—BF TS SAS-760 RO A I N T L—L VAT
b4 — SAS-705 Bl AWz, X FIVIFEIEESL a—
BFLEMY VAT V)RV VEAR- (10~30
mm?) ZHV, Y—ZAFTARTNIT Y EKEORESN
ZxHW BRlEn vy Ry RV T7v 470Xy b i
W 10mm® AU, RBEICIEERE =7 A%

NI | -El ectronic Library Service



The Japan Society for Analytical

Chemi stry

392 BUNSEKI
Table 1 Operating conditions
Silver Gold
Wave length 328.1 nm 242.8 nm
Drying 250°C, 20's 250°C, 20's
Ashing 800°C, 10's 800°C, 10's
Atomizing 2400°C, 6 2500°C, 4s

Lamp current: 10 mA; Argon gas flow: 6 dm®/min;
Hydrogen gas flow: | dm®/min; Injection volume:
10 mm®

L-233 BUIFR2EREMR T v 72 V2. pH A — 4 — |3 RER
B TS HM-60S Z V), BFKEE75 v vElo
3200-J4 R 2 A U 7. HURTIRE 1d Yuasa-Quantachrome
R/ v-TEHOBRKEE 110°C, B5FRE 10 9T
BIE L 7.

22 TEERBRME

Ag(I) 0.1 pug, Au(III) 0.5ug LI F% &% 100 cm® ®
HBBHRDZNENIZ AC-D225mg #f1%, #hEh
pH 1.5 O 3.0 ICHEI L, BEEMETT 15 SRS %
5 X T Ag(l) RO Au(Ill) % AC-Dz IKZFhENIKE
IED. AVTITVT 4N — (4 25mm, FLEE 3.0
um) THRFIFMRL, FifT E/NR OB = R IZ
B UMK S5 em® 2 EREICINZ, AC-Dz #1148 X
¥, FORBRERDO—I (10mm?) 2<v{ 70Xy |
ERWTHEE VRIS Y 7257 v )R VFICEAL AAS
BIEZ=ITo 1. VR VIFEICES AC & 5~6 EBRIEDH
BrE LT, 250 A1 EFH L 7z, AAS BIE D4 %
Table 1 IZ/R9.

3 A& 2

3.1 Mk, BEF{b&Ht

Table 1 IZ/R U 2 ORBEE, R LEECBL
TIKILEE 22 bx 8T, Bohi#ERE% Fig. 1 IOR
U7z, Ag i3 800°C DLk, Au X 1000°C Ll ETEh 2
NEABIZHD U TS, ZHIKILRED FSRITHED,
IKAERFIZ Ag B OY Au O80T 510 EEx 6N
B. —73, AC ZEARBBKTIE, Ag IOV TIEH
5%, Aull DT 10% L, T2 Ag, Au &3t
128 1000°C £ THBMLRE L Y- B ont. =
Nk In ODFEFHERHAEOICBNTH SN &R
ACIZEBETA T 7 AV —IRETLTWVA.

KIZIRILIRE % 800°C & U, JRTFLIREDHE IS

e

WTHRET L 2#E R % Fig. 2 KR U 72 Ag 13 2000°C 5>
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Fig. 1 Effect of ashing temperature

A: Ag (0.1pg/5cm®); A Ag (0.1 ug/5cm®) and
added AC 25mg; O: Au(0.5pg/5cm®); @:
Au (0.5 ug/5 cm®) and added AC 25 mg
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Fig. 2 Effect of atomizing temperature
A Ag (0.1 ug/5cm®); A: Ag (0.1 pg/5 cm®) and
added AC 25mg; O: Au(0.5ug/5cm®); @:
Au (0.5 ug/5 cm®) and added AC 25 mg
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Fig. 3 Effect of pH on adsorption onto AC-Dz
A, (: AC only; & @: proposed method; &, A:
Ag 0.1 ug/100 cm®; O, @: Au 0.5 g/ 100 cm®

5 ERL 2200°C TRADOY — 7 DE S &R U BB
ULTW5A. Au i 2200°C » 5 L5 U 2400~2600°C D
MTEEF—EDPE—70EmazRLI. BIZAC Z2E
A TIBIBIR T L Ag 13 2200~2400°C DR T IF—FE D
-7 DEaThot:BFhUELOBETHED L.
Au O AC-BBIK TIX 2400~2600°C D TIZF—E T
Hotz.

3.2 WERFD pH OFE

Ag(1) 0.1 pg, Au(III) 0.5 pg %2 Z LB 100 cm® %
HWT, 22 DEBBRIEICHE-T pH 2 & L3¢, BE
IZRIET pH OFER B LIZAERE Fig. 3 IKR UL
1. AC ARERNICHWT & % Ag(l) 13 pH8.0~10.0
DR, Au(Ill) 1 pH 1.0~6.0 DI THK 90% DR EK
THots. —F, AC-Dz AIREHE L THNA L Ag
(I) 13 pH 1.0~2.0 XU 8.0~10.0 DHFH TEERNIH
gLxhb, Agll) WBEETVAIVETYF YV EF
L— MEE®maERT e sELHN 5. Aul(lll)
¥ pH 3.0~4.0 DEPFCEBMNICHE S LP, Tnbl
Fo pH THA L. BBREFEIT AC2 mg 23T
Ag(1) BT Au(IIl) OFEHEFRD 5cm® OBEERICD
WTRDTBHEICRH LT, 2-2 OEERIETHONT
W HE % B L CTIRERE RO f2. REIC L2 EE TR
(S/N=3) & 100cm® H 0.005ug (Ag) K O 0.04pg
(Au) TH Y, HPEEFZE (n=5) 1 100cm® 0.1
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Fig. 4 Effect of grain size on adsorption onto
Ag-Dz

Grain size of AC (Tayler mesh): [, 100~200; &,
200~300; O, less than 300

ug (Ag) RO 025pg (Au) TZhEN 32% KT
26% TH-71z.

3.3 JEMRONE
AC ODRIEIZ L ABBEERE Ag(l) KDV TRATL
2. $2bHb 0.lpg D Ag(I) ICBEO Dz ¥ ) =)
WK E %, U8RI AC ZINA TRIEL 7248
B% Fig. 4 IWRU. BEE L Agl0.1 pg/5em®) O
AC-BBWR & B LU TREBFERAZRE L 2. BERI
100~200 * v ¥ 2 AC %W\ 1235E# 30%, 200~300
A v ¥ a2 AC T pH 1.0~2.0 KU 8.0~10.0 DEHET
#90% ThHotz. —H, 300 X v ¥allFD AC TiE
pH 1.0~2.0 XU 8.0~10.0 DHEH TV TN b EEMIT
BEINATVS., ZOEREXY)YILTEFIVT £ b
F FEERD AC REICB T ARERDEHEHLL TS,
F 2 TWRIZ AC DOHEERE%Z BET REREFETHIE
U7 fE5 58 % Table 2 ISR U2, 2-1 IZfE> T AC Z¥F
BIL Tz, BEIL T2 AC ZIRE U T s s H B
L, WFhOREIZO>VWTHHEMD AC O HERHM
FOKENMEERRU. X, REMNNSL2BIZONK
FEEHSEMU, Fig. 4 IZRT £ 51T Ag(l) OREFER
LML TV DB, FHIZ Ag-Dz ZIRESH 2 ACITOW
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Table 2 Specific surface area of AC

KAGAKU

L Specific surface area/m? g !
Grain size/ P ea/ g

mesh

AC® ACP
100~200 799.03 743.23
200~300 801.52 754.35
Less than 300 819.31 761.14
AgDz-AC?
(less than 300) 700.69
Devaporizing  temperature: 110°C; Devaporizing

time: 10 min; Specific surface area meter: Yuasa-
Quantachrome. a) AC was purified with hydrochloric
acid, b) Gommercially available (Merck. No. 2186),
c) Ag-Dz complex adsorbed onto AC®.

THHREEZAELZ. $480D5 01ugAg Z2EVE
WICBROD Dz T8 /) — VIR %%, Ag-Dz #{k%
RS E AC25mg 24T Ag #RFES 72 AC DLt
KEBIZVT O LY HKRIBI/NSWEPEL NI
N AC OEENIC Ag-Dz $EENPRESIN TS 128
EEZEZOND. —RICKHE N IIEEAR DA OB I
BOTEHREVKRED AC BHL LN TNS D, Kk
D& ITRICHERIKRT 5D 5 ppb~ppt L NIV OfE
EBEEENICRERET 27001213 AC ORENK
L EHTB.

3¢4 HEAOXE

100 cm® A Ag(I) 0.1 pg O Au(IIl) 0.5ug 2 &
HBBRBE ZNE2NHVT, 22 DEERIEICHE-> T
744 v OEEEBE U, Ag(l) KO Au(Ill) OF
B|IZH WD T Fe(lll) KO AI(II) 1% 10mg, Cr
(II1), Co(Il), Pb(II), Zn(II), Cu(ll) XZEhNZFh
0.5mg LR R U Cal(ll), Mg(II), Na(I), K(I) &%
FICEEND S EBIFEHELTHHEFEL o7,

3.5 FEFRBDICAH

EOEERR, W, BEEICKEEZEH L. Ch
5 OEFFERI DRI, FEREROBIMEE % W TERE
Uteds, WBHFICEENAMED AgPV D128, Ag DFE
BICBU CUERBRESS<ABETH - 2O T, B
IR 2RO VWHENIC k> TEREB 2B L 2.
MERE (05gUF) #2770 E—H— (50cm®)
WEVEY, BEEEE 1 an®, 7 v(bKEE 5om® 25
mu, BRI S TEBIT L. FICBRERE 1 cm® &
K5cm® ZMATNMBAUEREZEL, chicdshr U

Vol. 44 (1995)

Table 3 Analytical results for silver in standard re-
ference and sediments {r=3)

S | Proposed RSD, Referer_lce/
ampi€  method/ug g " % ugg '
JG-1(GS]) 0.022 5.2 0.026
JB-1(GSJ) 0.040 5.0 0.041
GSJ: Geological Survey of Japan
Sample Proposed method/pg g~ RSD, %
River 1 0.833 3.2
River 2 0.159 5.8
River 3 0.146 6.4
Sea 1 0.155 5.0
Sea 2 0.082 8.4
Sea 3 0.079 7.0

Silver in river and sea bottom sediments from Ichi-

kawa City (n=3). Sample weight 0.1 g

Table 4 Analytical results for gold in rock and
waste water

Added/ Found RSD, Recovery,
Sample ug / ug / % (n=3) % Y
JG-1a(GSJ) N.D.
0.05 0.049 98
0.10 0.096 96
Waste water 0.063 3.2
(sample 0.05 0.115 102
solution: 0.10 0.165 101
100 cm®)

GSJ: Geological Survey of Japan, N.D. 0.04 ug/100
3

cm

W AC-Dz # @i & ¥ T Ag{l) 2% U 72 0.5mol
dm *HNO; 10cm® ZMMAX TR LIAMRT 5. BRIC
WAL, No. 5B OF#ZHWVTI@E L 7249 100 cm®
EUEB®EKE U Wi, BEEILBERE S
em?®, 7 v LKFEEE 3em® Ahix, BEEEL, 5AE
[Fl# AC-Dz TBEI# L 72 0.5 mol dm ™3 HNO; 10 cm® %
AT, MENGHLUSHRPBL, ABEKRE L. o
NoOFEBZHVT 22 DEBEBIEICHK>T Ag 27
BUIRER%Z Table 3 IC/RU 7. Ag 1d JG-1, JB-1 @
BEME—HL, A)IOEEDFIZIZ 0.15~0.8 ug/g
THO, BEHIZ0.08~0.15ug/g DEMFB SN, Au
& JG-1, JIB-1, JG-la FOEHFESRHBRUTTE
BTELEpotz, £2ITHEHBELT JG-1a & THHEK
KOWTHEAL, i Au(IIL) 28500 U EER % K
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Determination of trace amounts of silver and gold in some sediments by AAS
after preconcentration on activated carbon imgregnated with dithizone. Atsushi
Uzawa, Wataru YosuiMura™® and Tadao Okutant™ (¥ Department of Chemistry, Chiba
Institute of Technology, 2-1-1, Shibazono, Narashino-shi, Chiba 275; **College of Sci-
ence and Technology, Nihon University, 1-8, Kanda-Surugadai, Chiyoda-ku, Tokyo 101)

Ag(I) and Au(IIl) are adsorbed on activated carbon (AC) impregnated with dithi-
zone (AC-Dz). A simple and rapid method for determining trace amounts of Ag(I) and
Au(III) by metal furnace AAS using direct heating of metals adsorbed onto AC was
investigated. To 100 cm® of sample solutions containing less than 0.1 pg of Ag(I) and
0.5ug of Au(III), respectively, 25 mg of AC-Dz is added. Ag(l) and Au(III) are
adsorbed as Dz-complexes after adjusting the pH to 1.5 for Ag(I) and 3.0 for Au(III).
After separation of AC from the aqueous phase through a membrane filter, an AG-suspen-
sion is dispersed in 5.0 cm® of water by mixing with shaking. Then, aliquots (10 mm?) of
AC-suspension are directly injected into the metal furnace, and the Ag and Au peak
heights are measured under optimal instrumental operating conditions. The determina-
tion limits (S/N=3) were 0.005 ugAg/100 cm® and 0.04 pgAu/100 cm®.  Relative stan-
dard deviations were 3.2% and 2.6 %, respectively. The proposed method has been ap-
plied to the determination of Ag and Au in riverbottom and sea floor sediments.
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