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K= PRV ATV FE RV RFRAECHE BT 0RO ERBEBIC OV TR 2T 7. R
Fixgho 0.05 mol/l BMEEMBM L RERS PO O E, BELPERLTERY Iy IF 4 Hh 93
VBT VE=SY A-m-X Y UV VIERERVE. R, R LREBOBRE, Y- 2 FAOMRKE KE,
SRFOFRNCOLHLEBEEERLEORTZTY, ERBEHOREZ T -7, LR, SBoBE
REREBHED, m-F PV VBB DTLALARZEERBELZTRL, 10ng ORIZ oW TO®EY ELEEE
2% UTTHEOR VW ERSTRTHEZLEWELI LR 20T, HY, BEREERBHOGD

ERITIEAL, BRI sER2E8x.
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BRF R FREEIECREY O b#MBOTRED
EBEHAIRTVW2. L LEBBRCERL R
2T A5BE, BOFEYRAVC A FECIBHOSTLE
Dz, TAZHIREBE R i Yo LA 245 0 4
fECEETBY. XTHemBI el cBE
Lich 3508, 22) R 70D DR
Wi ¥—7%RLY, FEBEESO AL0ESENE
E%. ZOLDABEPCHMETES, Fieifa s
F7 A M0RT BB T 4 VYR TFoT G,
SBRIZSTHEI T ELEYTHBY. XBEHBFEIT
R X5 HFE LR L S EERER L HEY RITT.

SEYINBE LT IBACERABORIGAR S 7 <,
FOHELBD AR En b, BFLbN L
ELOR R, B EBEEM e S CREDCSE
ZHIHERE LR oo, @B AEREH ©
DiHEVLS.

ARE T, BCHED Lickor, Bd—BH o
AL v 7257 viFR i L XN EREN
KOWTHETS. BRE LTRABR NI, KED
i, BRETHCEHLEXTERY VS FF
WX VEBT V= A-m-% o U VIR T A HH
Lic m-% > v v BRIBHCML T, FOEBREH:
EEOWTHEBRFNZT -7 XzoSE2AGVC,
MERRPOPOERLIT, BIFERERSB.

* TEBWRALEERAAERN : 305 HBRBRAKBS
HERETIR 1-1

2 RELME

RFBEITERER 2 2 -BFITEH(EoBITS)
B SAS 7258 A, v — AV AT <=4 H¥— SAS 704
BEACHREFERAL-HZEBEIESERY Lt R CH
5. BREAVIATVFIX, @ 7mm,EX 0.2mm ¢,
ZToHRIZ 3.5X6.5mm OMEE D oK — F B A
HULx.

BIRRE, B, WBRASRVWTFhIEE4SEBRER
XREBEIWRZAY, Z7=VEBT7VE=Y AKKRIY
RSV IFFINSIVETvE=YA (APDC) &
m-F TV VERAWTHE, BR2T-7x.

AL LTHVWARERKY, NBS SRM 1571 (Or-
chard Leaves), SRM 1575 (Pine Needles) %1t SRM
1632a (Coal) Bt hXThiEEIhAhFHE KX - TEE
LCTHWk.

ROFRERI BN LHERICHERL, AEEBRY N
THELBE L - Bkz B E L, Rk 0.05 mol/]
BEEBBHK L LT Hvwk. X APDC-4431 -t o
m-%TVVigRIE, 41 TRRLZFECHBULALD
ZRWR.

WEOHEFHIRICTHEBELEVWIED, 130°C, 30
¥ Okism) X 130°C, 24 # (APDC) i,
180°C, 12 # (Kk#E#) Xz 270°C, 12§ (APDC)
DRILEZ KT, 2230°C fHEORET I BoEF L2
VvV, BEESSFARBIELE. Y- RFRARBICES
LBEVIRb 7 ATV R 51/min, ;)xEHHE 1 1/min %
Hwi.

3 EEFHOK

3.1 [R{k, RTIL%
ABE UTKBEXIT m-F v v v BKY 20 ul 3K
LT EREIML, ERET o0, ZREE LML
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mﬁﬁfmJ&VCf30@,w%vvvﬁﬁful%
°C ¢ 24 B ETH oI
KACIRfELEER 12 & L, 110°C i 450°C %
L et EFL2To TREEXNEL, REE
DEBEL T CORREY Fig. 1 WRLi. KEK
¢i3 180°C, m-% v U v T 370°C LI ETHK
BEDWA SIS bt fosd, RAGRE G AKER TIL 180
°C, m-% v U VEE T 270 °C K{LEE & L.
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Fig. 1 Effect of ashing temperature on integrated

absorbance

@ APDC-m-xylene, O Aqueous;
perature : 2236 °C; Pb: 10ng

Atomizing tem-
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BR R RDT. KBEDL m-F v v vBR L bCETL
BEEN B AR > THREE v 7T M Gl les.
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#-. Fig. 2 wi3BNEE > 75 4 © K{HIE bR L
2. EFCRENE I BIfE - T ¥ — 7 OR(HEIBAR
e, it b T LARINT WS,
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%. L»L Fig. 2 3@+ 52L2mLT%.
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Fig. 2 Effect of atomizing temperature on
absorbance and full width at half
maximum of signal
@ : Integrated absorbance; O : Peak absorbance;
Pb: 10ng
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B LBRENMES 755 &, BEEY 77 MMEL, B
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BB . BREY /S o BRELFORMEE
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Fig. 3 WRT o7 A= v HBOHEME L EHT
DB ORISR D BB H, 3~10 1/min TIK
ELERKELYEx 5. X7 A= viiEEy 51/miniE
e, KEHBXELIwiBEcit Fig. 4 KRk
5 AEHR 0.6~1.2 I/min O CiRIE—EOBKE
PRl ChOoRERE LEEREELR BT, K
#yE 1 1/min, 7Aoo VYRE S5 I/min BNEWT Ean
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o e AN AR, WEIEEECE X 5 HEIEM
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Fig. 3 Effect of argon flow rate on integrated
absorbance and atomizing temperature

@ : APDC-m-xylene; O : Aqueous; H, flow rate :
11/min; Pb: 10ng
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Fig. 4 Effect of hydrogen flow rate on integrated
absorbance and atomizing temperature

@ : APDC-m-xylene; O : Aqueous; Pb: 10 ng
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BINHZED HNEREIC X o Tx v 7 A7 VEDOREH R
LY TR T 8T X 5 WL WA T 5 HiERL
Too RFRIBMZERE K&\ o, Fig. 3 RO4 R
L7tk 5 KERBEOHM & & iR FOREN ETS
5. XBEHE—FELL (Hy: Ar=1:5) B> %X
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EYITAT P ETMBINEF LIty — 2
HALC X o TFEANE IR D, ZOMRETFORT(LHE
FTORHFRBEEFIFEOE EABET 5 I2AE
L7

FEFoAo gIECiz, 0.8mmg o vik— A% BE)
IR, EVk—no B E BIEL O BFHRHEEE RD
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For— o bW, Ry FAE L BHRIK £6
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Fig. 5 Distribution of lead in the furnace
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BRI Fig. 6 WRLI XS ZED L EOFDORER
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Fig. 6 Effect of temperature on transportation rate
of lead atoms and peak time of absorp-
tion signal

O Peak time; @ Transportation rate

4 EEFBA~OIGH

Pbko EROER XY BE L KHTHD 0.05
mol/l ERBBE RS m-% v v vBER OV ToOH
EEOE D E LEBER R, 10ng OFPIOWTO
10 Elo# v B LERM: @ AR EEREEE LT, BAER
B CIL 1.5 % (BAoE) RO 1.1% (¢—7{E) T
Bh, X 41 CRDHHE © B EE DS E
D ELERMET 1.5% (BoHE X0 1.8% (¥—
JlE) Thote. 2 v I7AT VREERIEEOHOERE
LLCHohBERE - TWAZ EBNHLN 27D
THEERB O PIEA L.

b L LTk MpERERE TH B NBS SRM 1571
(Orchard Leaves), SRM 1575 (Pine Needles), SRM
1632a (Coal) RUFKEH R L LAV,

P & L CIRIR(CEBC I R L BRI oWT, Hh
M R R Y DO BT 5 ERE BRI E R D
BERAE Y EEERT AEERC OV TRE L.

4.1 FERPHE
SMOMBREL LTy F VBRI BVWLRTWS
2, - OEBRTIREDYHEV0RSI APDC ZHW .
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RBER: LTI BoBRE#HH LEVBEELZR%
CEREB L LTWBD KED HEBBED i\
m-%v L vEBEALY. APDCIIEBIREDCRETHY,
£ DEBEIRAFCHE IS, CODYETEOR
B OV TR L. HETROBECOVWTIX, KE
R ORFWAR L EEC L TEOFE 0 FRETY
A AROWTIIH 200 f%F CRE L.

= VBT vE=Y AERETFTYT VLI Y v 2RE
Fiu kX0 0.5pg ©OWT O BIREEZRDICE D
A, =vHv 1.2mg ¢ 81y, =21t 5ug T 59
%, €A<A 5pg T 18%, § 5pg T 82% Tho
2-. &k 2mg, T 200 pg /o L OPERRD bRIsh o
1.

CDREEN D, EERBTCRENGET L EATE
Xha. Zok»y7 er ) v 2EHEMUTHEH, 2-°
NERED=AF VY I EIT o,

Lk & bR HEIIRD LB D RE L.

®RE lg 2703 F50IFCERy, 550°C Thnd,
KA 5. K, BROSACIEEE 3ml, 7,4k
kER 3ml Binx s, HRLy AEEERETH. 8
M 1 ml 2%HmLBRLKE ML T 100ml 235,
MR IRE 2ml, BEFER 1ml 2z, s &
@4 %. Orchard leaves {3 250 ml, K313 25 ml &7
R, ARBEKLTS. ABEE»OThThEYEY
AEL, 30ml ORBEHMLECERS. 7=VvRT Y
= ARW (509%) 4ml Hhix 7 vEe=7KT pH
EEBICHEH L7 by Y v 2B (1%) 1ml,
APDC %% (1%) 1ml inz i, m-Fvv v 1 ml
YIMZIBOEES. m-F v /MO 20 pl ZIFCERM
L, 2Bkl THROEREITS.
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Fig. 7 Effect of pH on the efficiency of extrac-

tion of lead with ammonium pyrrolidine
dithiocarbamate

@ Without KCN; O With KCN
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Table 1 Lead found in the presence of interfering elements
Aqueous solution APDC-m-xylene
Added, Pb found, Added, Pb found, Added, Pb found, Added, Pb found,
Metals ppm ppm Metals ppm ppm Metals ppm ppm Metals ppm ppm
Cu 0.2 0.50 Mg 4.0 0.42 Mn 5.0 0.44 Cu 5.0 0.50
0.5 0.50 8.0 0.41 10.0 0.43 10.0 0.50
1.0 0.49 10.0 0.39 20.0 0.40 20.0 0.50
2.0 0.48 20.0 0.38 40.0 0.38 40.0 0.50
4.0 0.43 40.0 0.36 60.0 0.36 Ni 2.5 0.50
Zn 1.0 0.51 Ni 5.0 0.51 100.0 0.33 5.0 0.50
2.0 0.51 10.0 0.51 200.0 0.21 10.0 0.50
4.0 0.51 20.0 0.50 Ca 50.0 0.40 20.0 0.50
6.0 0.50 50.0 0.50 100.0 0.38 Mn 300.0 0.50
10.0 0.50 Fe 2.0 0.44 200.0 0.38 500.0 0.50
zg'g g':(') 5.0 0.43 g'g g'g; 800.0 0.51
: : 10.0 0.38 : : .
60.0 0.38 1200.0 0.38 Bi 0.5 0.50
20.0 0.37 1.0 0.48
Co 0.1 0.50 40.0 0.36 K 250.0 0.23 2.0 0.38
0.2 0.49 60.0 0.34 500.0 0.24
0.5 0.50 100.0 0.32 1000.0 0.26 Fe 2000.0 0.50
L.o 0.49 2000.0 0.23 Synthetic samplet  0.50
5.0 0.48 4000.0 0.22
Pb added : 0.50 ppm; t K :20mg, Ca: 5mg, Fc: 2008, Mn: 150 g, Zn: 150 pg, Cu: 12pg, Ni:5pg, Al:750pg/g
Table 2 Determination of lead in plant materials and coal
Tea Orchard Leaves® Pine Needles Coal®?
Method —— — —
PA 1A PA 1A PA IA PA IA
X/ng g1 0.4 0.4 45.5 44.7 11.5 12.2
Extraction { R.S.D., % 2.7 I.1 1.0 2.3 -
n 4 6 2
“On-boat” { X/ug g-! 49.7 45.5 10.2 10.6
standard R.S.D., % — 2.6 1.9 —
addition n 5 2

PA : Peak absorbance, IA : Integrated absorbance;
c¢) NBS SRM 1632a (12.4::0.6 pg/e)

&% pH {H 8.2 P Ececilishs. s
DHBRAL Table 1 RRLA-E 60T, EERBIC
DWTOHEIRIIT WS LRl s, NEEDOESHE
ARSI OV T AR TREKRELE L. hshEn
DEBEIBREEOEMEX A 21252 — 7 % H
WB LD BRIFTH - EREEREY Table 2 @RI
WTR L EREE R —F YR LT 5.

42 WiEE
Kit¥p% 0.05mol/l EERMBHK & L, BHHEx v/
AT VPETERTAHER, L 0RERYDOEDIC
RERGENRE B LA TFHEINS. HEE CHET
LB EORERS OB BE Rk E % Table 1 R
Lic. CORENLHDD X5 CESBODEITHER
PIBT AR ) EBRT A h ) LESB R L OE
RKEWZ ENBALNE R 5T, DD REBET A
LhT, BEEENELHVSZ LANETHS.

a) NBS SRM 1571 (certified 45+3 pg/g);

b) NBS SRM 1575 (10.840.5ug/g);

BYTATVIRIBBE LR, FHA~NORE
BRDOPIZGAZA IS\ 122D, P CRBE I & g
ZRET S, WhESFPRERRING &2 s HFEARW
bhd. ZOFER, RENBELESEEL 1E8E T
DCEFILHETDS. = OHEIIFCREBEY s
B, BEREYBEBOCmLBETsHEChD. 4
| Wl R8T RIL U7 R % BERRIC BEL T
0.05mol/1 BHREBEEH & Uiz REERK %Y AV Tt
BEEREIRINEE T SRM 1571 Kot SRM 1575 pyehogys
R LR Y Table 2 iffai Uiz, Wh d R
ERLS—HLI-BRELBL.

Kbl AHREZTSCY ) RIBBO L @sEs
WiREZEELR, FHAFOJIE RELicE#vzL
9.
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1) B. V. L’vov: “Atomic Abxorption Spectrochemical
Analysis”, p. 193,(1970), (Adams Hilger, Lon-
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don). atomizer, mean transportation rate of the atoms, effects
2) T. lnui, N. Fudagawa, A. Kawase: Fresenius’ of the composition and flow rate of sheath gas on sen-
Z. Anal. Chim., 299, 190 (1979). sitivity and furnace temperature were also examined.
3) fLIRTF, i R: oMk 29, 6 (1980). Accurate determination of 10 ng of lead was achieved,
4) R. B. Baird, S. M. Gabrielian: Appl. Spectro-  and the standard deviation was better than 2 %.
sc., 28, 273 (1974). This method can be successfully applied to the
5) fLIRF, i & JiE R 4k, 31, 324 analysis of lead in plant materials and coal. The
(1982). combined use of chelate extraction of lead with APDC
6) LT, NI R : a1k 27, 353 (1978). in m-xylene is recommended to prevent interference
% from other elements, otherwise the method of standard
addition should be employed.
Determination of lead by atomic absorption (Received January 12, 1984)

spectrometry with tungsten ribbon atomizer.
Noriko Fupacawa (National Chemical Laboratory for
Industry, 1-1, Higashi, Yatabe-machi, Tsukuba-gun, Keyword phrases

Ibaraki, 305) tungsten ribbon atomic absorption spectrophotometry;

Trace amounts of lead were determined by using a . . .
tungsten boat-shape ribbon atomizer. The an alytical profile of atomic cloud o'f lead; mean 'transportatxon
procedures were established with lead salt-containing rate of lead atoms; lead in plant materials and coals;
0.05 mol/1 perchloric acid solutions and lead-APDC extraction of lead with ammonium pyrrolidinedithio-
(ammonium pyrrolidinedithiocarbamate) containing carbamate; “on-boat” standard addition method.
m-xylene solution. Distribution of lead atoms in the

BRI =—FT7Hy TEERTHE—IVRFBAESIEICLS
IEEEI PO 7 O LDEKEER

mE G-, FE HE, BEE @S
(1983 4 9 A 8 HEME)

BB I=F Ty 7TRAVD P~ vERFRFBAEINEC LWL o E&BERBRO 7 =
AoEEERCET RN RT- . FTRELT 359.3 nm %V, MBEHFETRELEER T
R b 220°C, 60 M, RFLix 2500 °C, 10 pHBREETH 7. X Kbk EEBESLRER
(NBS) Orchard Leaves 7 & 6 82 \>Ci 550 °C, 120 #R8%5, NBS Oyster Tissue, A 5 ¥ % 1 %' 4
r o Tt 1050°C, 120 BPREIBEThZThRETH > - BRns&HTic kv NBS @i (5
) ORWELTEX, ﬁﬁﬁﬁﬂb&ﬁbf:ﬂwAitmﬁﬁmsﬂ%&&ﬁbf:E%, wWThoRB bR
¥k 0.1~0.8 mg ofEETRIFREKRMRETL, L b &Rk : b EKROBESE T, BERACTH-
t-%onTmsﬁﬁﬁﬁ%mwfmﬁaﬂoﬁﬁﬁ%ﬁmb,%ﬁﬁﬂ«ﬁmbt.?tb%,ﬁ
&K&b@ﬁ&%m%mﬁQOAav#4ﬁ4§$ﬁﬁ&6§ﬁ®§¥aﬁ(2§)@Eﬁ%i&aa
k%%,ﬁ&%iwﬁﬁﬁu,ﬁﬁﬂbt&,%%Fﬁ%&%%ﬁ&mx%%ﬁﬁaﬁ<—ﬁut.a
B (BEEE 0.0044 % RF{H) ¥, 7 =& 7X10-1%g, FEE I AR REIRE L LT 6~9% TH - T

1 LwmgaiT5) RAMEL, ¥ — = v BBFERTERESIE
# Lizhy 7HEZELEDZERLLD, Bk K
o, BB I=F.T7hy 7 BT I=2y 7 wRE, MEC EEEE TE¥RILE BLIARLTE
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