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B, ROy FVHICEENLMED As 2Bk v v 2HOTHILSBEL, B EBBRLT
A Z VI AAS TEET 5 HEICOVTRE U, S = v S VoRB ¢ d b p#Ro pH 251 MR
K25 E As ORIERIBET U 7225, $E8 ¢ S HBIAIRT 2 5 As #131F 100% BT & 72, $A% = v
T OFEEHIC Sn 250 ug U EE TN DAL, pH1~2 T Sn(1V) OKBLYIAER L B

B2 ELUIZOT, $% 02g ININL, WEAKHCHLBEELZIT- 1.

BEBBHAT B ICIE, Mn

DEICHILITHE L TAHED Fe, Cu XIE Ni WEEN, As DIREEIZ MY v 7 2T k- THE
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SEMEPICE E N A MEAMY I, MROMEICHE
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FOERIEECHS.

WX, WME As BEBTHICNE, SRELERS D
KENEFEE S, 7L — 25 AAS X ICP-AES TF
BT AHENICHOONTHY, KRPEARCEDR
BHOD As DEBIZOVTIEFZ L O|E "IN h T
b. UL, KEDFRERBE CERSRCBZ EPK
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MRICIE U T2 2FX v 7R ORI R E TR E D5
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X, JIS TEDHDHNTWVEHEEHD As ERKDDIL,
BENEMETH B D 21T, B As DEBICIIEABED
EZ<DBETH5D.

—7, X AAS WEBELSETHO, 2EFPOD
As Z il BlAME, BEEZOFFAUELLREYLH
B, LU, HR AAS BEBETH 5K, FHI®
HETROEENKXNDOT, ME As 2 ERICERET
BT As ONEEWSDBEE 25, FEH S WGLIRIOT, #
HOMED Sn, Sb R Bi 2 Fb~ v HFVIickvE

YRR R L v & — B SRR 807 FRRIR
JEFUN T A REPE X IR 3-6-1

K5y & LS HER, X I NVFIRFRATEERT 5 5%
WKKOWTHEEZTY, ROVER2BLIENTE . #
WG BEOMB s 8k ch 0, FTb Bt
VIR RRR CRIEZTO DT, £ DOHET
FZroAMTRE2 BT AREZED. i, K
bgkkig(Ls v 7 v EROCHTD As 27 V€7
TNAUHETHEER, BIFE AAS TEBLZHI'MIED
505, S OHEBICEER TN, 2T, &
&, ZEb~ v Ay HE SIS D% = v OV
BHD As IO T HEH L, X ¥ IVFETIEEIC &
BEHE CRE B OB e RERIEORT 2R > 72,
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2.1 ¥ &
BT ROESEE SR EB UL O R L.
As ORESAF% Table 1 IZ7RT.

2.2 & %

BEYE As TAWE (1000 pg/ml) : BKEZF b 7 A
TR 04208 % 1M B CIAM LT 100ml & U
. COREE 0.5M OHB CHEEARRL THOLIZ.

WEEE A V> 7 LB (5 mgCa/ml) « R IRRYEE 5
WV LK) 295¢ ZAKICE A LT 100ml & U
1z,

W = v 7 VIAHE (0.05 gNi/ml) : BRIBFFREE = v
TR 99 ¢ A KIS, LT 400ml & L7z,
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HERRAR : V ERBNNF V7 A2 TKTHERL,
Mo &) 7TFVEET VYR L RKICIEHEL, TnF
NKTHIRL T 1000 pg/ml DFEHE U1z, Ti ldBEF
% 6 MIEBCEML, 6 M EEBTHRL T 1000
ug/ml DBEHE L 12,

SBHIIHE 99.99% DARY VROLDEHAWL, £
LN ORERNIER O L E L b D2,

23 TEERE
AE0.1~20g 2 A —ICBVELA. HROP= v T
VEBIOISEIIIEEE (1+1) 10~20 ml THIEAAREE,
7 YEZTKT pH % 1.0~-20 HAET 5. #EHD
BEROEER = v F VORBHI Sk 2RI U 125813, i
# (1+1) 20~30m] THEME, pH OREEITDOR
V. IBIREZNKT 70~140ml & L2, B AV
AU (20g/1) TR 3ml ZIATHEAL, FITH
B~ > VAR (5mgMn/ml) 2ml Z &AL T (L
2V H VOB EER S 5. BULIFK B o RS
(1+5) 10~15ml &@EEELAKEAK (1+10) 3~5ml D
BAMARZEOCILB) ZERL, 50ml DAZXT T
AT AN, WEEH VYT LB 1 ml ZEIDU 24,
KEFRWTERET S, ZOBKR,PH 20w ZHIL,
Table 1 DZMT As ORNEZRE L 1.
MEMRHARERRIEE As BRZRED 0~160
ng/ml 12785 £ 5 ICHARY, Mn, Cu BT Ca DA
W % % h 2 1 400 pgMn/ml, 80 ugCu/ml J& T 100
ugCa/ml 12725 £ D ITHMUL, WEREZ 21 0.5M I
HEL f2. COBEBL S 20wl A BELU CTHRERRZ ER
Uiz,
AREBTIIRNEORHE LT AT~ FE TV,
BHARES Y TICEN NN 0 75 FEFMIEL .

3 FMEREEXK
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& B8k 0.5g, MHEEIRARK 10ml XOHE= v 7 VG
Bioml Z2ZNENE—H—ICBOVEY, AsSpug & /5
B &S IR A RN U 1248, 2-3 OBIEICHE - TR
BHATK % B9 5. Table | OFMFICHE U TIRLE % )

E L, BAEICRETIRIEEE, R bR OKEN

AREDOHEIZ OV TRETL 72,

JKAGIRFE % 300~1800°C & TE X 12 & EDWAED
Z{t% Fig. 1 I[ZR$. $E= v r VORI DN T
FHZH 300~1700°C, 300~ 1800°C D EEH TG
—ETH-1. BORBIZOVTIE, £ 1000°C BlET
ARy VORBEFA LS ZORNENIFONE LD
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Table 1 Operating conditions
Wavelength 193.7 nm
Lamp current 15 mA
Slit width 0.5 nm
Drying 180~200°C, 30 s
Ashing 1500°C, 20 s (ramp mode)
Atomization 2300°C, 2 s
Purge gas Ar 4 1/min, H, 0.5 1/min

5——(3(——0)(;7'—0—&0——0( X
0.101
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Fig. 1 Effect of ashing temperature on the absorb-
ance of As after coprecipitation with manganese
dioxide

@ : As in Fe; O: As in Cu; X : As in Ni; 5pg of
As added to 0.5 g of each metal

12780, 1700°C ET—ETH 12, 8RB AL E
55 1000°C L VEWEEE, BEE L Ca #5570
LRIERUT, 3-3 TERRSE LS Ca i L BBBHRE
HHNLH» T, 1000°C FITH» H As & Fe B U Mn
W ORAILEMORRIETHDTELVLEELS
nad. —75, BBBKRFO< M) v 7 ATEHRITE BNy
72759 FIRHIE 1400°C IETEEALERTE S
&2z 510, KILREIL 1500°C ICERE L 2.
FTALRE (C2 0TI, 2200~2600°C D & H ¢
BI3—ETH-T.

=T H 2DV TWE, TVIVHARERZ 4.0
I/min &—7EIZ LTz & &, KERWED 04~1.0 I/min D
HHETHRAEICELER s - 1.

PrEoZ &ron, BIESM% Table | D &5 ICED
1z,
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Fig. 2 Effect of HNO; concentration on the copre-
cipitation of As with manganese dioxide

@®:Asin Fe; O: As in Cu; X : As in Ni; 5pg of
As added to 0.5 g of each metal

WE= rVOREHI DN TIE, Fig. 2 WKRTEHD
SHERED pH 25 1.0 IFIZ8 5 & As OIAEMET L
72DT, pH 12 1.0~20 ICHFHETH LT LTz

—7F, ST TIE, HEBEE 1—-5M O T
As DRAEIESZ—ETHSH. WHEREENS 1M L0EZ
LMW 2 Fe B < 55 HWLBOFENS
WHE 52, ft-7C, SEBOHEE, ME (1+1)
20~30 ml TR, pH OHRBIZITHS, 2D F Fit
DB EZ T &I LT,

N, A=y rVOREHT Fe % 0.1g DL EHFES
e, SREBIER U LD ICHBERTPCBRIELTY
As DIRKEIZETLZ» - 1.

33 ThU YU RDOYELEHH

2-3 OEVEICHE > THREBARICIE, HikFlTtd s
Mn (300~500 pg/ml) DI, #hEh DK 53
LT BPDEED Fe (100~150 pg/ml), Cu (60~100
pg/ml) & Ni (40~70 pug/ml) MBEEN T, HIE
BRDO< M) v 7 ZDENIE, Table 2 IR L H I
As DIRFEEIZH B L RIFY. As BIRORBIARK ¢33
EAERIER SN LN, Fe, Cu, Ni KU Mn »4t
HFIHEWEILERTSH. Thid, EREETETH S
As R B EBNICEE LAY (vlb)) &AL,
BTEROEE S ahbstdsZEronb. Ly
U, Mn & Cu OJEDPHIF T LR/ ICHN, hOBE
W=7 EMEN, BB RN, COEmES v A
TUR—IPEHLOWESIEEREZ LT

INHEDT M) v 7 ADEERREL 20, As ICT
HHEBPREFEODERE D TVINTOBETAA) LR
RT N THEBOWBIEE < ) v 7 AMEME & L
THRMU, ZOMRICODNTHEIL 2. Table 2 12 Ca

LB, ROy VRO EOEE 35

Table 2 Effect of matrices on the absorbance of As

Mai RO Rl
0.5M HNO, 18 Ni+Mn+Ca 102
Fe(100 pg/ml) 51 Fe+Mn+Na 58
Cu(80 ug/ml) 62 Cu+Mn+Na 97
Ni(60 pg/ml) 60 Ni+Mn+Na 58
Mn (400 pg/ml) 61 Fe+Ca 97
Ca(100 ug/ml) 62 Cu+Ca 103
Na(100 pg/ml) 43 Ni+Ca 100
Fe+Mn 73 Mn-+Ca 65
Cu+Mn 100 Fe+Na 65
Ni+Mn 55 Cu+Na 81
Fe+Mn+Ca 98 Ni+Na 81
Cu+Mn+Ca 98 Mn+Na 42

Each matrix element was added to 100 ng/ml As in
0.5M HNOg;. Absorbance of As in Cu with Mn=
100

& Na OBRIBI #B T 5. Ca OEMICE>T, Mn O
AFEFTHHEBLANIEHABE bRCE-27E, ALK
HED As DRFEHBBI S Nz, Ca DI Mg X Ba
REDTRILODVTHREESERNELN, TLH) L
BHOLRICE DT M) v o ZMEMORVERD s i,
Mn O & HTET B8 T, KERED 1400°C IR T
X As DT EFEAEASNT, Ca ZEINL THMA
OHBELROSNZ P >T. As & Mn DILEY L,
1400°C LUN D JKAL THREEVICZOE STEIBIZ/S - TN g
WEEZHN5,

Sll, TVAVIRTERICED < M) v 7 2HERDE)
RICONTIRKRRDOE S S L VA, T ) LR
WERTHLRESBIEDEER LTV Ens, FHT
{EDERBETT VY LRITTHR T As BB & 70 0 KSR
FTAHEDESOTIE R WP EEZ NS, ZDREE,
As IWRFIREEIC 023 < Y, B LEBEECTO
N, BXEERERETA2OTE a0 hEEZSND.

AFEEETE, Car< by s AEHHE L THER
WIZHRINE 5 2 &2 U7z, 50 pg/ml Bl EOiRInE ¢ %
HEIE—FE &L >72h%, 200pug/ml LI ETHR— b FICE
WEEVPED HNE LD ITL B2, HRINEIE 100
ug/ml & U7z,

3.4 TEBRERVRHER

3-1 SEIBRICEBEE, HEERER R O = v 7 VA
WIZ As % 2pg KO 5pug ININU 7244, 2-3 ORIEICHE
W, BRERS SENEZRD . FOR, WThOB
AHEUNERIT 95~105% OEHTH Y, KEoEEN
BWERTHENTE L

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

36 BUNSEKI

Table 3 Effect of diverse elements on the deter-
mination of As in Cu, Ni and Fe after

coprecipitation with manganese dioxide

Relative absorbance, %

Element Added/ug
Fe! Cu' Nit
P 1000 95 91 84
500 100 98 97
Si 1000 102 97 99
Al 1000 100 99 103
Se 1000 99 100 105
Pb 1000 100 98 99
Zn 1000 98 99 97
Bi 1000 99 100 98
Sn 1000 100 35 36
100 102 68 65
50 85 93
25 103 99
Sb 1000 82 77 102
500 100 95 96
100 103 100 101
Ti 1000 103 100 99
\Y% 1000 99 98 97
Cr 1000 98 103 98
Mo 1000 100 100 100

Relative absorbance was obtained by comparing the
absorbance of sample solution with that of standard
solution. Standard solution : 100 ng/ml As, 400
ug/ml Mn, 80 ug/ml Cu, 100 ug/ml Ca in 0.5 M
HNO;. 1 0.5 ¢, added 5 pg of As

N, MHRFZ» s HBEOEERZEZD 3 £ET5
&, As ORHER I, HIEICE 2 AR AR oReE
T 20ng/ml TH -1z

356 HETROLZE

3-1 EEBELEBICENENIETITHEE I mg L
12k, 23 OIS EERIELZ TV, BOLEIC RT3 HF
TLHEDOEBERRE Uz, #ER%E Table 3 IKRT. X,
CHOEEFPEBRBRPILEEINILATFTRRE 2
ICP-AES IL k> TERB U,

Si, Al, Zn FU Cr 3 HBIEIC L > TEEA LS
MtX N7z, Se, Bi, V, Mo, Pb KU Ti XEMED—
B DRI P L THEBRRFPICEEN TV
D, INHOTHRIEHEBRIC Img FTHRELTHE
Wit

P 3oy, BRI 1mg BEFETS &
AL D EBOHAIC 20, SEBE LBEE SR
HKFUE. ShiREEAEDHINT, SXHOEE T
I 1 mg #7579 25 LROEEARRET UL

KAGAKU

Vol. 40 (1991)

Table 4 Determination of As in standard samples

Found (cer_tiﬁed)/

Sample Matrix
ug g
NIST SRM394 Cu 2.6£0.1(2.6£0.3)
NIST SRM395 Cu 1.6£0.1(1.6+0.3)
BAM Nr. 361 Cu 27.2+0.7(27+1)
BAS ECRM097-1 Fe 50.7£1.9(51+5)

Sn EEE B OBA, IINL 72133 2R AT RIE B KR
KEENTON, BCEICIHEL a1 L
U, #°= v 7 VB D5 & EIE IR AT SRR O
KMEFULEENTH ST, BB 50 ug DLEHRTFES
HEAs ORFEEIIE LU SET U X, MEFHEBK
10ml 12 As 20ug & Sn 0.5mg Z¥RIIL T 2-3 Dk
BE 2TV, W ZAERU 2EOFME XRF 47T U 12
FEH, Sn & As PR E . SEBOHE TR 2
W CARE, 20F FHILBEEZITO DT Sn(1V)
KB E U TR L 20y, = v 7r Vo8
13 pH % 1.0~2.0 ICFAKT 5720 Sn(IV) DKL
MIWERL, T As IRES N, BEZHENTHIA
fig PR ISR Y, BOEEASER T T A EEA LN
%, 32 THRARTVWBE LD, AP =y rVORBTH
Fe #3877 3 4 2 L HHRIBW AP » 5 As 21313 100% H
WTEBHDT, Sn % 50ug LLESGHPO= v 7 VO
BHIIWE Fe % 0.2g IRINL, OB ER U £ 2 ca7E
Btk € O F EHUBEZITS S &IT L.
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Determination of arsenic in iron, copper and nickel by metal furnace AAS after
coprecipitation with manganese dioxide. Natuko KuraTa, Yoshifumi Harapa and
Giichi Furuno (Fukuoka Industrial Technology Center Mechanics & -Electronics Re-
search Institute, 3-6-1, Norimatsu, Yahatanishi-ku, Kitakyushu-shi, Fukuoka 807)

Metal furnace AAS has been used to determine arsenic (As) in iron, copper and nickel.
The proposed analytical procedure is as follows : sample (0.1~2.0 g) was dissolved in
20~30 ml of HNO3 (1+1). The pH except for the case of Fe samples was adjusted to
pH 1.0~2.0 with aqueous ammonia. Arsenic (As) was coprecipitated with manganese
dioxide by adding KMnO, and Mn?". If more than 50 ug of Sn was contained in Cu or
Ni, 0.2 g of Fe had to be added in order to coprecipitate As from HNOj solution, because
Sn(OH)4 was formed in the solution (pH 1.0~2.0) and it interfere with dissolving the
precipitate. The precipitate was dissolved in a mixture of HNO3-H,O, to which 5 mg of
Ca was added and the solution diluted to 50 ml with water. Twenty microliters of this
solution was injected into a tungsten boat, and dried at 180°C, for 30's, ashed at 1500°C
for 20 s by ramp mode, and then atomized at 2300°C for 2s. The absorbance of As was
interfered with the matrices of sample solutions, but addition of 100 ug/ml alkaline-earth
metals (Ca, Mg and Ba) proved to eliminate these interferences. The same calibration
curve prepared with standard solutions could be used for any samples. Fairly accurate
results were obtained by this method for NIST, BAS and BAM standards.
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