The Japan Society for Analytical Chemistry

Vol. 41 (1992)

w X

109

BARRFRAEICLD T FECDEEBICHE TR R
Dy 7 ZEMEAE L TOEBHERERVIFL DTS
~EEER 7 o T =) LIEDRMEhE

A W, R SEET

(1991 4 7 B 18 H52H)

HINP AAS ICE BT Vv FEVDERICEEL T, EDTA 7 v E= Y A& Ni(NO;s)y KU AI(NO;),
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EBiFrRVS AAS BERE L RESICEY, HE
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TR LEOREME < MY v 7 AEMEIE U TR
mu, Sb QRFERED LR %K S &FITELH TR0
Rz A, WnEBIEE U T, —i&IC Pd % Pt
5 EDHBHETLZEOHNZ W, KBTEERMTEATEL
RTVNI X CulB B EORMBBEEEL L THREL
fo. X Sb it U CIdFRBEO T LHE s TH
DO hoWHbLEA DO THRET 5.

2 % B

21 & B
JRFRICHHrEEE: B 180-30 B [F 84 GA2B
BRF(LEE, A— Yy 75-RUORBHEHFHELT
D-2500 Bl a<w b4 v T4 ¥ —EZBONG TR
Uiz, BSWFELTRF2—TROLD%, BEIST A

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

110 : BUNSEKI KAGAKU

LUTITINT Y20, A8 Sbh gk v 7
ENFE L, BRET Y TICEB/Ny 2 559y FRIE
EiTo 1.

2.2 H ¥

Sb HEHERHR . &8 Sh(99.99% ) % V& DWSEE T
L, 0.1M WM THIR UL, Sb 1000 ugml™' & L TRTF
WE LUt EBRICEL W, EEREZFERLUTSHO.IS
ugml™' & U
ZDOREIHIROREAIEZ 2 D £HL, Kk
A4 Vv RBKEBICEB UL O 2BV, BREA
BRINRTRYZF Ly #obLDERNT.
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10 OREE A — Y 7T TRIFIEAL,
TNVITYERS T CEE, KL, RFLzIRICT- 2.
TLVNITVHEEBELTE, Y—AHAELT 20
Ilmin™!, F+U¥X~FAELTO01llmin™' &L ¥
# (110°C, 30 #) & JFF1k (2800°C, 5 #) DFRM&
—E & L1z, KIEZREE, Biclissnwh &Y, 870°C,
30 EL. BTLBETOD 2176 nm (/3 F/82
1.30m) KB 3 ShORKEZFI Y, ¥—7ES
THAE- 1. REROPEIE, 20HO{ETICH G
% Sb ORKEER ULHTTCOZDEOHFELENE
XOEZREEL UG AETRU .
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3.1 E{LPHRV EDTA OFE

Sh ZERT HBICHTFIRIEY P TFEEZRT & 13H
LhTWa., X< b))y 7 AEMBIE LTEBEZRN
T HEISHBIEOFINS Z V. CHIIKIERICE SR L T
HUABILBOMREEX ONS. ZODBAZOENE
W chHNIEBEMHRE LTOMRIINIVHEDEEZH
n5. 2Ok Sh iKWY 5B TEHOE~E S EDTA
OFHEMBEIRZTANDL oI, Bt E EDTA O
EErBlLsHZORERR . BIEPE LU TIE Na,
K, Ca, Mg, Al, Zn, Ni(II), Co(II), Cu(Il) RU'T ¥
Fo Yy LEERBRAY. BEBOEEIZ 00M FTIERD
SNEP->DT, 001 M IEMEBETCHIEL . Al
i Sb DIRHE LRI 1255, £ DfdDIRIEZ
OEEOEME & HINBERZET S 1.

Zh oD TEHEORERIHFTHIECEICE-T
K&ESRE B, TDId, CuCly, Cul(NO;),, HRER O
WMRE2AVWT, BEESL Y BE2—-EIKLT,
NO;~ & ClI7 OREHAEILXE Sb ORHENDE
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Fig. 1 Effect of mole fraction of chloride ion on
the atomic absorption of antimony in the presence of
mixture of CuCly and Cu(NOj3),

All the test solutions contain 0.15ug ml~' Sb and
0.01 M copper salts. (A) 0.1 M mixture acids of
HCIl and HNOs; (B) 0.01 M mixture acids of HCI
and HNOQ;; (C) 0.01 M EDTA(NH,),; (D) 0.04 M
EDTA(NH,);. The absorbance of each test solu-
tions is normalized by that of the solution containing
no chloride.

BEFN, BICBEONROYIC EDTA(NH,), 2HES
#, FEHIC Cu?" BEZ—EICLTNO,~ & ClI™ OB
BEHOHLELFN ER%E Fig. 1 1ORY. BIETT
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U, #OREEBEBESBVIZELEL. BREEFSO
Ba, ARERKRSO 1T BEMSHEL, ZRBETO
CuCl, D4 HZ{EE S &, ThPEFLBETTE 2R
TOTHHAH. BROZOTFTHEIRDHO ATV &M
5, Sb DEIEMERIC EBTHINIVEDEEZERLS
n5B. —7, EDTA(NH,), »¥ Cu*" 048D LEHET
hi, CI” ORERAZZILIETH Sb OBKEIT—TE
T, THIEEH N2V, EDTA O< A ¥ ¥ Z{ERIC
K VERBIETO CuCl, DEESIF X h, BLYA
VL EREOT VR AEE 2 - TIRILBRE CFED
HEZINBLHDTHAS. Ni & ColEIZDVTHEH
BEEEEZIToECARERENSED NI, Zhbd
DIERIE, EDTA OFEIMCE D, Sh icxtd 2 YT
WBOHEITRECH AT ERZRLTWVAS. U LSS,
Fig. 2 IKR&E N B & HIZ, Sb iZ EDTA(NH,), D& %
whndhid, 20BEOEINE & 612 Sb ORLE 3K
T35, COBNERTORERIKILEEZEL T4
ERXL Lo, s DOEAE Sh OB EE Y -2
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Fig. 2 Effect of the addition of EDTA on the ato-
mic absorption of antimony

All the test solutions contain 0.15ugml~ ' Sb and
the solution containing 0.01 M HNOj is required as
reference solution.

HETHMELLBESCLBO LN, DI ED»H Sh
7 EDTA & RIS L THREMLEYM Z1EY, RF{LLE]
ICERT s hEEZOND. Y aBREMUIESD
P HE D SNz, Fig. 1 ITRENTZERICBNT
&, D EDTA IZL% Sb OENEDETEED LN
ot THEHTET S Cu A EDTA I & 50k
ERETZ2IH T 20 THAD. Ni R Co BO-GTR
bR LRENBD HNTz.

3.2 &ERHEMEOTE

Sbh x4 9 ALY T OMFENEE LT EDTA OF
BEHCTH B0, FAFCEBEORNSAETHD &
% AR IIRB LT WA, EDTA(NH,), DEE %
002M & U, BAOLBHBEOCRELZ 107° »5
4X1072M F TELS Y, Sb OBRNEICNT HHE %
FAM. Fig. SRS NDB EH I, HERWBIF2HREE
RUTZDIE NI, Cu RO ALETHY, WEhbZ 08
BoEmE L LI Sb ORAEIIHEML TWVW5S. EDTA
BHFLLZVEES S NS OREIE I REMOBEITH
N Sb DK #H 1.5 fEIC LR S ¢ fEoT,
EDTA BRI h s D& BMBIEZ NN UL 128581
¥, EDTA iC L ARMEETAZIHTHLEHIT SO D
EHEANOEBHRLE L TWEEEZHNS. Nalll
I EZRLTVA. KELFRBESHREEREL
tz. ALEOSHRIEKEE T Cu 2 Ni I 505 Al
& Cu X Al & Ni ORESHEBEEEL S PEMDE
BL0LH S OBLEEEICHEMI S, LrLay
5, CulBZMNT 254 1T Sb ORI O HRM 13
LI AHBMERD Hntz. TDIze EDTA HIFFEOHR
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Fig. 3 Effect of the addition of nitrate on the ato-
mic absorption of antimony

All the test solutions contain 0.15pgml™' Sb and
0.02M EDTA(NH,); as well as nitrate. O:
Ni(NOs)2; D: Cu(NOs)y; @: AlNOy);; A
NaNO,;. The test solutions containing 0.01 M
Ni(NO3), is required as reference solution.

& & U Tk Ni(NO,), & AI(NO,;); DREEZ
BU, 2hF0 001 LT 0.02M &85 &5 ICHEML
7z. EDTA BEGMLBEITS U TEILS 7. EDTA %
T AV AIE UTER S 5101, REARPICTEE
TELBBA AV OHRBU EAETH S. EDTA OF
MBEY 01 M DLETEHKIEDPRFERELY, RFL
BETKXZNy 7757y FIRIRAEL, Sh O
EOBRENELL L 5. TDLHIT EDTA ORMNE
WRBRESH HDT, EBHFL L TORNERBE LS
NSEBENSEE L. AINO,); WEBEDIFS H
Sb OBEEAEMIESH, ZOBEEIX002M &L
7.
ANRIBICE S Sb OWMNEHMOFRER AT~ 5 12

C®IZ, EDTA 28U 2B ADKILEE DB L~

fo. #R%& Fig. 4 IRT. LBEERNOBE TRHR
Ul ka0, IRIEBEODO ERE & HIT Sh BEEIET
U, B x5 5 ERIK(EEE IR D 5 h iz .
Al(NO;)5, Ni(NO3), RO ZE 05 ORAEHTFEOES,
BRAHAFKLRE IXZ N ENE 1000, 1200, BT 1300°C
ERkEERL, BELEINULTWS, BRHFAKLER
BEDEFIE, Ni X Al © EDTA $${E2 8IS E T,
RALBRETOERIEELS, BIIIhHEBRSMRLT
Sh EBMICLE L RABIMEERT 220 LE2 D
NB. ZDtze Ni ¥ AliEid EDTA 1Kk 5 Sb ORK
EOET 2L, BICRFEREBED LR IEH0T
H55. CulEOHEBREKETHA .
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Fig. 4 Effect of ashing temperature on the atomic
absorption of antimony in the presence of EDTA

All the test solutions contain 0.15 ugml™"' Sb. A:
0.01 M EDTA(NH,),; O: 0.02M EDTA(NH,),+
0.01 M Ni(NO;),; @: 0.02M EDTA(NH,),+0.01
M AI(NOs);; : 0.02M EDTA(NH,),+0.01 M
Ni(NO3),+0.02 M AI(NO;)4
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Fig. 5 Removal of CuCl, interference by addition
of matrix modifier

All the test solutions contain 0.15 ug ml™' Sb. (A)
0.0l M HCL; (B) 0.1M EDTA(NH,),+0.01 M
Ni(NO3)o+0.02 M AI(NO;);. The absorbance of
each test solutions is normalized by that of the re-
spective solution containing no GuCl,.

33 JRLMTHOWE
< bY v 7 XEMHH E L T EDTA(NH,), &

Ni(NO;), 208 AI(NO,); DREW % H W, Sb ~0DiE
{EHTFeoMElhRE2H~ 2. 31 OBELFE ULy

RBU, TOBELZ 107 25 100'M £ TELa ¢
2. Fig. 51T CuCl, DFBERRY. KD 12 o EHH
KEMCEBBECHEGLRT. 2HTFREA 4 2

Fig. 6 Effect of ashing temperature on the atomic
absorption of antimony in the presence of sulfate

Both test solutions contain 0.15 pg ml™— ' Sh and 0.01
M H,SO,. (A) 0.00l M NaySO, added; (B) not
added. .

EDTA OHELINTRFHRIZL2CHIHINTEY
BEHBIRRIMOEE IS CuCl, DHFABHEFRIZH
100 fERINL TV . 2 DfOLYIc i L T bRk
HRPED sz,

3.4 WBEOTHERVEOIMH

T4 OFBEOEEAB(LIETEFOREEF .
& UTIE, Na, K, Mg, Al, Ni, Cu RO'T ¥ E="7 A
HERAL. BREBEOHEEIOIMETEDLNLEL-
DT, 0.01 M YT CHELR. ZD5 % Na
EKEPBREOHENEEBICKELADTH %, Nilf
HHOIDETEHERERLUZ. ZOMOEOTFEHIZED SN
mhots. MEBEOSHRER L, Al Ni, Cu KOT V%
ZLABTIEENRERN 770, 848, 650 KT 280°C T dH
5. X Na, K RO Mg O g & 132 h £ h 884,
1069 % U 1185°C TH VP, FEPLTILEEICHERT

ELBTHSHD. TOEHIT, Ni, Na XU K OBk
D5 RIREE LW RIS DRI NE <, BRME R L

BREFTEFLULTBE2RTIOEEDNS. MgS0, b
BWCKETH AP THERIEH»-72. Al Ni, Cu &
U Mg 72 EDTRBIE T, —#9R L TERT 281k
YT EEIR DB A & FRRRIC Sb TR U 8L E(LIEH
EIRTDTEDOTFHIINIVELEZLNE. DL
I, MEBIEOTHIEAHMEE SR S5 & 8D
NBDT, NaSO, H£ET TCORILEE DB ZF~,
SRIEERNMOBE LB U 2. ¥R % Fig. 6 IZR
9. Na,SO, HFT T, Fﬁﬁﬁ@fﬁttEKSb
DOENE IG5 25, 900°C #HT &R T h
1d Na,SO, DB KA AT 57280 %®$%
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Fig. 7 Removal of NaySO, interference by addi-
tion of matrix modifier

All the test solutions contain 0.15ugml™ ' Sb. (A)
0.01 M H,SO,; (B) 0.1 M EDTA(NH,),+0.01 M
Ni(NOs);+0.02M AI(NO)s; (C) 0.1 M EDTA-
(NH4)4+0.01 M Ni(NO3),+0.004 M AI(NOg);+
0.08 M Mg(NOsj),. The absorbance of each solu-
tion is normalized by that of the reference solution
containing no Na,SO,.

PSS DHOTHAHD. KILBEIEOVHA L S HIK
LEMT 20T Sh DBRKEEIBLITHDTHAS. Hi
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Matrix modification with metal nitrates and ammonium salt of EDTA for the de-
termination of antimony by graphite furnace AAS. Koji Marsusakl and Yoshinori
Harapa (Department of Applied Chemistry and Chemical Engineering, Faculty of En-
gineering, Yamaguchi University, Tokiwadai, Ube-shi, Yamaguchi 755)

A mixture of nickel nitrate, aluminium nitrate and EDTA tetraammonium salt proved
to be very suitable as a matrix modifier for the determination of antimony by a graphite
furnace AAS. Nickel nitrate (0.01 M) and aluminium nitrate (0.02 M) were added and
the amount of EDTA added was varied with the amount of metal ions in the sample
solution. Addition of metal nitrates suppressed the sensitivity loss in atomic absorption
of the.analyte which was caused by EDTA, and permitted the addition of a large amount
of EDTA to the sample solution. When the total metal ion content in the sample solu-
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tion was within the quantity equivalent to the EDTA added, the chloride interference
could be removed, because chloride formations of analyte and other metal ions were
masked by EDTA. The sulfate interference could also be removed by the addition of
this matrix modifier. When the amount of aluminium nitrate added was reduced and
magnesium nitrate was further added, the removal effect on the sulfate interference was
improved.

(Received July 18, 1991)
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