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2 AL AAS RV CHEMENSTRO Ag, Cu, Fe RU Zn 0oRHE, HHEXEREORN 2T -
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FEECET 5, Hig Kb, ETEEE, v—-AFZA0MK LR, HETERT L Ok
ZhbLO/RZHWT,

HEFHERF BCS No. 210e wHEEH

HOBRAMYELERL AR RIEHE:B-RLAER2BL. X, HRERO-KBEVEL

LEMELTORMYOERITICH LIEFHR 28 2.
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EMESBhOMIBmOERCILE 4 OTESHVD
RTNBRVY, SHiEEph OFBRC L5 RBEN KE
{, TOREEBRET S LEOVBIELRMT, KEOIH
LIWHETHLHZ WU ETHD. X, BRI &
WMETHY, TidORBELXERTLL, SRETIED
AECERTELHEXACDLZ EHHEE L.

COBRMCEISWTIEDO—D2ELT, 7Vr—AaLA
AAS 2p 5.

ZDHEE, FECHRETH ) ERCHELTRE
3, BEB g~pg A —F—Thh, MEFHHOERE
B LB LI fko—2>Th 5. ks L CHBME
THCHRHE AAS (3L OFHE S - TV 5H, #
DIEUEENEL, OMEOREANELTILRIOR
B boTuwb., —F, 2 x0F% midk L35 ik
3, BT LRENEVGCERICITEL Toicnsd, RS
WOFHPNORIAZD N T, BER DB UEE
L, BERICBFgEE I OHETHS.

THLDEBEEARBLT, 4214 AASKIC X 2 EH
Esibo Ag, Cu, Zn RO Fe o4 oHE0o EBEHER
B L.

ERFABE LT, BERLLANBREER,

* LEBRRILERHTHEN ¢ 305 KHBRAKEHE
HERETR 1-1

P %

i AAS TRIET 5 HEAR SR TIH B, RS
D Pb OfiENHD, BOEREE NBHE LRI
Pb %35 BEND - .

Pb oy, WBEE-CREHE, BRI ENE
2 bh b, AAS TERMEE VD, =Y, 7 A
DREENIBEIRLETH S, T DDERS X GHEEA
DIEE L LTEBREL, BFETSH Pb, BROBKKOREER
Tt KT 5 DR EERMEY R AV TEZE L.

Ag KO Cu & 2onwTit, FhEhvF vV v-_vE
VERUOARY 2T ur g v-7 v ekl a B X 5HH/
2 20 AAS 4, BT L, TEMEDOIERE I ZH#
RLK.

ZORREY AW CREEERERE BCS No. 210e S
EHREIF LI CARIEBEL R —FHLL. X, &K
ok i TERRBEIR O— REEREYE & 10 5 RMER OE
BEXTV, RFLERE2BL0oTHETS.

2 FEXUHAE

AAS BBix v A = —BFI¥8 SAS-7258 &, v
—AVART F<4 Y% — SAS-704 B 7.

Y7 FNREEORYE, ¥ -2 CRIEL Y.
ERRI-BOEEMEIE I0 vy FO S VYTV A E
Y—%2 N L BREFHEE A br—-Jrva—&—
$228 MR ViiHk L 7=.

RO FE OREREE, TEHREMSM IR-P 2K
FHEER (£2%) 2AVik. BREEY IS+ ALREFOD
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BEZERRA N —CHorra—TCr=x—1L7.

AZNAFRIFR—- PRFEC 99.9% 2 v a5 vElsH
w7z, Cu,Fe, Zn ¥t Pb 0 iEBHIBIEKIX, Thiho
EES R LW EBROGREERTMSIERL, &
BB AVvicBSIREREBRLRMmL, aEn
BEfT->7ct%, ¥ 0.05mol dm-3 @ EBIEWHEE L
7o. Ag IZTEERER (99.8%) ZEWKTIHEMLA IO
BEBHKELTCHVR.

FERR, LREEOLEELHRIK L 0.05mol dm-3
BEFRBIBHCTHRL 2.

SRR, ThFh, Ag:328nm, Cu : 324 nm,
Fe:248nm, Zn:213nm 2 BVWEE 2T - 7.

THER, EEE, GEFEBEOCHEE, BRI EH
EREZzHVWA. Cu offiHicAv5EEBe Ferxil
TVEZTABREOCEERS Y Y ABHE, SV S
Bl Vv-ZrRrELATCTKEHEEZTWREEL .

SIICHEAL 2R, BMESRS (BEX4&B&W
%1 99.9999;,) F ot BCS No. 210e @ 2B TH 5. 4
TEREIAT VYV AMBIT L CHRIL, RICEVWERE
BUOWBTHERLAE, 72 vV 2EEEL, £%2H
K[TCEBRL .

3 RFBICRIE S

AEBC L 5 FETFRAEAEOMBER L, HEMER
O HR RO KL #RLEEO FEFL BRE
DIBMyrh TS, FERTCRIERHEYED S
Tedie, “E BEIRERPCEE T B oz
C0LIEHHEFOEBY O BOIDOBEBE L, KO
“RAL” BBIADAR CAER L W EEY TE LT —F
B TREFATE S DORBO T Lik HSLER
ThHHEEZLT, ThLhoFEbrRE L.

3.1 “Ez1@” B “IR{L” BE

PFHREERERINEC X 2EREREC KLU, RBEA
WRCHEETAHMBEE ToCBRELThE, EREs
Bl TEVEEYREL, BELEhVEES,
7 759 v FRINERO(LFET 2R E, HEMBEOK K
LEBENELRS. okd "R AR (4.5
mol dm~3) O 5E&iBRELY BN E LTREY 30 f &
L, BE% 130~380°C (“JK{L” : 180 °C 12 §, “HF
{£” : 2250~2300 °C, 1~2 B icEHE)  TELE I
EEDRERTBRIEOTALEPELI-E T 5, 285°C R
BEOBEC X 5HE VI, BEEI—ELTWBZ
EDHLMC o te. TDD, HBEEDERIZO
Tk, 285°C, 30 Ma “BfR” BEOEHE L.

5 ET 5 X 5 e BB EmEBRT OVTix, A
BoEFE L, ARAEROEEOSMENERNTHS
o, HEBEHER T2 THSH. L B~X7- 0.45 mol
dm~3 WRERIAW AR & B KL RO “IKFL” &
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BT CHEME R VELBE B, ~E0RXELX Y
%2 HRERRDI. CORE, 130°C, 30 BB LEL
TWA I ERHLA LD, MlRRCoLTIL, h
B R AROLKMEL L.

“IRAL” BRI, ABOREERS 5 ik JKFL” o
FHABTH A DO CTEEBTONELITS> L L. &
DR, KOFEFLBBCEE RN L D, Z08
Bkt sBECEZ, FoRREECEEY L 2,
W E— 27D, ©—7D0RIOBLEHRLOT, BE
DEE BB LETH .

“IRAET BT, RRiE 12 B L L, BER 115~
550 °C ¥ CHLX ¥, HIRREESFKETRIE> 7+ 1D
HERI T, ZORR, 0.45mol dm-3 FHEEAK &
L3k T, Ag, Cu, Fe, Zn o TFhoTEzoOu
T 550°C ¥ TR BAEEOEIL -, X, Ag
KU Cu OB OWC, SREIHEK T 440 °C, g
HE Tz 250 °C ¥ TRBEEEOEIZED bR T, «
BELERXERX 5 2 . Zh EORE TRRBREE DR
LR D bR,

L bko #EEER»b, #BIFED BHE BEL T,
“RAL” BB OE&MITTXT 180°C, 12 # & Lic.

3.2 “IERF{L” BREE

iR, K&t 3-1 W~ &K@ E L, KT
BfE 1~2 B & Lt TR LHBOFR O RERE &
BKE (ES/ERD E—-7{E) L OBFREYRD, R#sk
o ETT - 1.

CoRER%Y Fig. 1 KO Fig. 2 R Ui, BibEsH:
B o Cu, Fe e Ag, Cu ofiHER L, K LR
ErREmL IR > TRIED € — 7 EIXEL 72553,
BoErdemd s EmER L. X, Ag, Zn OFf
BBUEEL, - 7EROESES R T RREL
b X 5BEEOTILIT /&,

U EoKEHERY DR FERET 4 TF & IR NEE
Zfbo AT 2250~2300 °C DO —ERELEA .
Z D&M TIRBHEOBAI BN AR, R LARE
BRtatE, Th Xt Ag:360ms, Cu:570ms, Zn: 320
790ms THbH, B]EY 7r+1it, Ag, Cu
KO Zn T 800ms Tk A EHE T 54, Fe o
e s Aot 1500ms RURETH o, 0D
TR FAEERENIRT 3 ZE T 1 B, HE TR 2HRE
L. X, BEoHERC I, BEREOMELREZRL
DEED Vi - BEARKEEX XL LTHWSZ EL
fe.

ms, Fe :
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Fig. 1 Effect of atomization temperature on ab- 0( ¥) of4 0:6 078 1:0 1.I2 f4

sorbance of Cu, Ag, Fe and Zn in 0.45 mol
dm-3 H,SO, solution

@®0O:Cu0.4ng; M]: Ag 0.03ng; AA :Fe
1.0ng; ¥V :Zn 0.03ng; @AY : integrated
absorbance; OJAY : peak height absorbance;
Absorbance : normalized to atomizing tempe-
rature 2380°C
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Fig. 2 Effect of atomization temperature on ab-
sorbance of Cu and Ag in extracted solu-
tions

@O : Cu 0.4 ng Bathocuproine-CHCls; B :
Ag 0.03 ng Dithizone-CeHe; @M : integrated
absorbance; (O[] : peak height absorbance;
Absorbance : normalized to atomizing tempe-
rature 2330°C

33 L —-ZXHZX

2 ZNFEORERE < 1o, XFERNEBITEHESK &
THIBRT AT V-KROBEH A% F+ v 1— AR
FTATHN, TOV—AFADT ATV EXBROREH
NBREECHE 2 5FTLELBELL. 7TAraviiE%s 51
min-! ZEEL, KFEWHKE%R 0.1 1 min-?! 25 1.31
min-! ¥ CE(LXBIEA DO BORKED Btz HE

H; flow rate/l min™!

Fig. 3 Effect of hydrogen flow rate on integrated
absorbance of Cu, Ag, Fe and Zn in 0.45
mol dm-3 H,SO, solution
A:Felng; O:Zn 0.03ng; V:Cu 0.4ng;
[]: Ag 0.03ng; Ar:5 1 min—!; Absorbance:
normalized to Hz 1.0 1 min-!
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Fig. 4 Effect of hydrogen fiow rate on integrated
absorbance of Cu and Ag in extracted
solution

@ : Cu 0.4 ng Bathocuproine-CHCls; Ml : Ag
0.03 ng Dithizone-CeHe; Ar:5 1 min—1; Ab-
sorbance : normalizad to Hz 1.0 1 min-—!

L, TOEY Fig. 3 RO 4R L. HiEEER
DPL, Cu, Ag 13 1.0 1 min—! ) FOXAEHBER
Li-Ba, AEREOBLCHT 5 REE O[T s
, —EfE%xRTH, Fe, Zn 13, DPEOKERE TEL
ElLley rrakbz s, X, Cu, Ag oRilBRICD
Wik 0.5 1 min-t U DO KRRE? HLETH - 7.
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B EoBEHEE 742 5.0 1 min—! i LAE
W Fe, Zn oAt 0.8 1 min-!, Ag, Cu o
BRCIIMMMAERE, R EMEEE S i, 1.11
min-! * L7:.

V= AN ADHE, WMENBXECE X 5HBIEHY
TH59. EBRFERTILAKEREL 0.4 Imin-! PITFi
b &, BRTEDORIEY 7/ F A DEPCEY TAT
BILMC X 53, 7 759 v FIRIRMAD bt (Fig.
5). Zn, Fe BN 7+ AL, FRENE YV VATV
Bt v 7y A O EBEER, T L T, Ag,
Cu DB 7 it v 7 AT vEB{EMORIL > 7 5
WNEBEHLTCWS., DX, KERELDIGEF
O Y, ZoBEHoERE L BNTROETL
BESBEH T HLHE (Ag, Cu) TRADFEEZITT
RN T HEFE LR T LR b7, ]
TR 2 v 727 v IFERRAGAHEC, KERED
BRECIL TR SLETHS.

Absorbance

Time/s

Fig. 5 Time-absorbance profiles for Zn, Ag, Cu

and Fe in 0.45 mol dm-3 H,SO, solution
1:Zn 0.03ng; 2: Ag 0.03ng; 3:Cu 0.4ng;
4 : Fe 1ng; 5: WOz background absorbance;
Hz:0.2 lmin-!

4 Pb iz XBYELFDRE

41 STRSTME

Pb #*BM B L RKEYE AAS TEETHZ &
PERLEHETH S5, Po oMIEINE-DIFET S Pb
BAEL, S, 2759y FRIRRILSF ARSI LD
PENBENER T ERPRETCH . ok, Pb
YBRETLHEXFRATA L L.

AAS ZBIRELENA D, Pb ONBIICECEE
EPRIFIBVRYELTH D LB DOT, HEESAT
X B BB OV TR L.

ZOHEIRIBS TR TH 5 2 5iRRER 25 73
50T, BfET5 Pb R X AHENTFHEINS.

Vol. 36 (1987)

Table 1 i« Pb RU'HMTEOEBERKRZREL, ©
D 10 pl L, BRLTHERYERLICHRERL .
HEITLR O BEFAEERERSE (BCS No. 210e) FoA
MYBELYBEC LTRE L. Z0BERFhEh,
Ag :5ppb, Cu: 5ppb, Fe: 20ppb, Zn: 0.4ppb T
H5.

Table 1 Effect of Pb on determination of
impurity elements
Element found, ppb
Pb, ppm
Ag Cu Fe Zn
0 5.0 5.0 20 0.40
5 5.1 4.9 19 0.38
5.0 4.9 19 0.39
30 4.7 4.9 19 0.32
50 4.7 5.3 — 0.31

COEBERC LB, Pb ofFIREANTEOEE
B Y 52 50, 10ppm BED Pb OFERIFHAT
EHTENHELMRIL ST, €5 T, Pb OBz Se
DT ThH, DEEED Pb OEEN 10ppm [
Tz I LW EERLTW5, BB OBRE
EMDEHET 2 LAMNEBK T 40ppm k755, AR
DR EHFIIE 10ppm LIFETHE LIZAST
Db, THhEEIDBIDITRDERYIT - 1.

100mg & Pb % 4 t; 10ml © 7% % (3% 0.05mol
dm 3 EIERBER) CEERE OB N, FMkH L
U CTHBERER L BROBRF D Pb BXHE L /R,
R OFRRIEREE 2% hFh 0.60, 0.45, 0.36 mol dm-3
BT, Pb oBEIZThZh 6.0, 3.4, 3.5ppm T
Bote. TOBEREND, WTho BE&cd Pb BER
10ppm LIFie7eh EBERCIIBELYRIE IR &
RELMEIRo. X, Thbo EBRER » 53K
¥H (0.05mol dm -3 EEFEREARK) 10ml iRl
2% 0.45mol dm-% L7 3 X 512, Hiks (1+3) 1ml %
wmnT sz L.

BRERSH VLB H MRt CUEBAE LR 1T 5 7ob, tikix
W X% AR HE OBR ORI A o2y, BRED
INEWBBBORENE 2 DN DB DT, GRS X
5 BTG HROBEIOFELKRT L.

100mg @ Pb %MWL, 5RTH&ETHEEYER
IRBHE IR BNTROERERYHEINL TEFh2h
DREFHEL, SHFAPBRCE T T35 BBTLET
IABEXELFIZENERERDT. ZOFEE% Table
2Rl TORENORD L, BBOAERI L5 H
RITLHEOBIKIED bhinh -7z,
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Table 2 Loss of elements caused by precipitation

of Pb
Elements found/ng

Added/ Ag Cu Fe Zn
ng ) A s ra

A B A B A B A B
0.050 0.050 0.049 0.050 0.049
0.100 0.100 0.100 0.100 0.099 0.100 0.099
0.30 - 0.30 0.30 0.30 0.30
0.50 0.50 0.50 0.50 0.50 0.50 0.50
1.00 1.00 0.99
3.00 3.00 3.00

Elements were added (A) before and (B) after precipitation of
Pb as PbSOy.

4.2 B

AVREROFHILHRT 5o, BPTROAE
M LERT A HEEXRI L.

Wik T oL, FREEMEE 7 V-2V A
AAS CTERTHEE, EREMoFHE L TREEH
WA, REBEEOFH R NORZRAL, TREH
Brb., COBBRB—ETRVWAEDTEREOBR Y ELKE
EHAEEEAEECHL TV, PHELTA 2L
PAVABECIRIOL S RESKSEIOTRIELE
EENE L, He, BEmEEYEEERT S ZONER
BT A ZAFERFEL TS,

Ag OB IBREE TS RIEEIR Y 5 Vv 2D,
BT ERBOBREOMEILEBLT, KIDKE
DN Ry BV EAWDLZ LR L. Pb 2B
L=k SEERE X 1T 5 54, Ag OEFRADE
ERELwERTS L, HMlio Pb Bi3¥y 2mg &
7eBh, TOBRED Pb T T Ag &5 Th5H
ECHE LS4, pH 1.8~2.0 k3% s R 34
80% THotc. BT Ag RELRHMETSC
LEETHD, WhEERVETICRBRFRFEL
Qisus. Totedd, Pb RSN L LTBREL - EES
BExRABETAHZ LR LI

Pb % WM L B OB oMUY BT ERBRY
CEERL, KT 10ml @FRL, 7V E=TKT,
pH {f% 1.1~2.8 THFHE L7=#, 0.05% L5 v v-~
vEVvER 1ml ChiT 5. fhiltEo 10l 22 20
Fick b AAS CERT 5.

P Eomiigiec X 2 lg o pH EXHERE ©
BifR% Fig. 6 L. pH 1.6 »% 2.1 ¥ T3A T
QEd 9% LlEomlERERL .

COREEMD, Mo pH fHiz 1.8~2.0 X L7
SRR OAFTC I\ i, RIHEEE 2ml XL, #
HRYELTHISERLE.

LI, BE: A2 AFRTFEREBICE 2 WMBERTOR, H, BRUEROER - T89

100

sof

Silver recovery, %

0 1 N M M 1 1 i
1.0 14 1.8 2.2

pH

26 28

Fig. 6 Extraction curves for Ag
Ag: 0.03 ng Dithizone-CéHe (0.05%) 1ml

Cu O ik BIRME: OBV 72 T e 4 v Hv
. 7 e ekl ARREECEVOBBID H03F LV —
F ORBHEOWTIER TS DFERATE L
7.

Cu DX DOBIFCHE - 7o,

RPN Sml PHMBE <y, 104 erFexon
7 vE=vy AEEBRERK 3ml, 20% FEES LY v AE
¥ 3ml whixi-tk, 7ve=T7KEENL, BED
pH % # 5.5 C§HMiT5. 0.18% ~vrFwmAf -
7Aa— AR lml ik, ¥ 15 2FEKE LK,
srmkn 2.5ml ik, HBECT, ERLIF
v— bt 5. B o pH EiX 5.0~8.0 ORFAN
TR Cu g L A £ 100% i TX 5. L L, Pb Ak
HTAHLHMBRIETTS. ERELHT ik Pb S5mg
DOIEC PHEN 77%, 10mg T 53% LkbH. ZD
7=, Ag OER LA, BHERSAELE T Pb Ok
SEBELLBEYHCAV S Z e L.

5 ERFERUCERRER

L EoaiERc X b ERFTHEEXRIEL, ERKH—
wEEREs: & BCS No. 210e @itiEEsirha Ag, Cu, Fe
RO Zn OBEX®T - 7.

5.1 Pb Ok

Pb A%y 1g #MEE (1+1) Sml wiFML, BER
B 20ml ZFINL, MBIERL AL REESE, WK
YBETDL WEBEx v 7AT VERBILL, EREOR
DELBEREIL, Bbxv 727 YR X HDIL¥ETH
LT 3). HF%, KT 100ml FRTSH. ZORK
W 5ml 4L, K 9ml ROFHRE (1+3) lml %
I, BEL CTHEBAY BRI 5.
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52 JFARBAEARMECLZER

BERSA & U T X R LA 10l 2 2 21
FEIZRY, 3 CHRELCEHECREELYRETS. &
ERYRD D101, RF 10 pl IR LT 2 & AtFdh
KRR O—EE XM LI, 30 & R—&8clxt
BERAEL, BEBRENEELRXEEOBFHYRD, K
o BNTREYERT 5.

5:3 BEmMHE

5¢3:1 Ag OFER Pb #BEEHE LCBELLLE
BLEO—ER (Z0HE, 2ml) 24HEL, 4.2 O
RIZE->C Ag #HlH+%. millK+o Ag 13 AAS
CXOREST S, MEHRECL) Ag »EET 5.

5¢3:2 Cu OTEMR Pb %ML LTHBELL L
BEHRO—ER(ZOFE, Sml) LR L, 42 o
BIFCHE > T Cu ZHHT%. #iliE+D Cu 23T
BELAFECBREERXRETS. BEGHECIY Cu
ERTS.

5:4 ER&ER

—REEHESY ((ERE&BILS) KU BCS No2l0e &
MigEgah o Ag, Cu, Fe RO Zn % EE L KB Y
Table 3 a1 7.

BCS No. 210e BEffiEEsAIC DT, s sk
L5 EEBERIEEE B —KL, —KRERRBFO
Ag BO* Cu kmownTiz, FhEERNE X588
EERERBEECIDERMB LIRS~ L.

FHERERINEC 513 5 AREML CER E COHE
BREEZA 40 S Th - 7.

Table 3 Analytical results of Ag, Cu, Fe and Zn
in high-purity lead

BCS No. 210e2) Primary standardb’

Standard  Certified Standard .
addition®) / values/ addition/ Extractl_olnd) /
pg g7! pg gl pg gl H8 &

Ag 1.00, 1.0, 1 1.70, 1.70, 1.6s, 1.6s,
1.04 1.69 1.72

Cu 5.50, 5.40, 6 2.10, 2.07, 1.9s, 2.0,
5.50 2.20 1.89

Fe 5.30, 5.20, 5 1.07, 0.9e,
5.10 1.1o

Zn 1.25, 1.3, <50 1.98, 2.0,
1.30 2.1o

a) High-purity lead (British chemical standards); b)
High-purity lead (primary standard Sumitomo 99.999
%); c¢) In-boat standard addition method after pre-
cipitation of lead; d) Cu-bathocuproine-CHCls, Ag-
dithizone-CesHse

KAGAKU Vol. 36 (1987)

Table 3 &R L ic— KRB O S L TON LR
B, PG Auvwicse, 0B EC
BHEHTHE, Th¥h, Ag RO Cu:0.02ppm, Fe:
0.2ppm, Zn:0.08ppm TH-7. X, HHEEZ2H
WICEE, Ag KOWTIRIZEA YR D BRT, Cu i3
0.04ppm Tk - 7-.

bz, ARETOC Y gL W aR s %
LRI R, ARBEREHELICER 2L
7.

X [N

1) JIS H 1121, A& Hk (1961).

2) JISH 1501, xv 4 + 2 2rtptibe: (1966);
JIS H 1502, 1z A #0444 Hik (1966); JIS H
1503, A& &mti bk (1966).

3) F®IE: 4k, 11, 735 (1962).

4 FLNRRTF, N R 9 b, 34, 228(1985) .

5) i 52, fLIHEF : 912, 27, T30(1978).

6) FLINETF @ »#r{b2E, 33, 296 (1984).

yA¢

Determination of silver, copper, iron and zinc
in high-purity lead by metal furnace AAS. Noriko
Fubpagawa and Akiharu Hriokr (National Chemical
Laboratory for Industry, 1-1, Higashi, Yatabe-machi,
Tsukuba-gun, Ibaraki 305)

A rapid analytical method with high precision has
been developed for the determination of impurities in
high-purity lead samples by AAS using a boat-type
tungsten furnace. The samples were dissolved in nitric
acid and sulfuric acid was added to precipitate lead as
PbSO,. Impurity elements in the solutions (supernatant
fluids) were determined by “in-boat” standard ad-
dition AAS. In order to evaluate the accuracy of the
precipitation method, solvent extraction method was
also carried out. Silver was extracted in dithizone-
benzene and Cu was extracted in chloroform after
the addition of bathocuproine in the presence of sodium
acetate. These elements were then determined by AAS
using the conventional calibration method. Fudamental
studies were made on the loss of the impurity elements
during the precipitation procedure and the effects of
drying, ashing and atomizing temperatures, sheath gas
flow rate and interferences from coexisting elements
were also investigated. Based on the optimized con-
ditions, the proposed method was successfully applied
to the determination of trace amount of Ag, Cu, Fe and
Zn in the British Chemical Standard No. 210e and
Japan primary standard high-purity lead (Sumitomo
99.999¢2;).

(Received April 16, 1987)

Keyword phrases

metal furnace AAS; precipitation “‘in-boat” standard
addition method; extraction of Ag with dithizonete;
extraction of Cu with bathocuproine.
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