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Flame emission spectrophotometric determina-
tion of lanthanum, europium and ytterbium in
air-acetylene flame. Isao Sanemasa, Hiroshi Nopa,
Akira HisaNAGA, Toshio DecucHi and Hideo Nacar
(Department of Chemistry, Faculty of Science, Kuma-
moto University, 2-39-1, Kurokami, Kumamoto-shi,
Kumamoto)

The flame spectrophotometric behavior of lanthanum
(monoxide band spectrum), europium and ytterbium
(atomic line spectra) were studied in commonly utilized
air-acetylene flame.

A Hitachi Model 508 atomic absorption/flame
emission spectrophotometer and premixed slot burner
were used.

Working curves for lanthanum (0~10), europium
(0~3), ytterbium (0~5) ppm were obtained under
optimum conditions selected.

The effects of inorganic acids {(0.05~4)N} on the
emission intensities of the three elements were investi-
gated. Nitric acid does not show serious interference.
Perchloric acid gives enhancing effects, while hydro-
chloric and sulfuric acids give depressing effects in
moderately high concentrations. Phosphoric acid shows
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serious interference owing to its background emission,
Ytterbium is liable to be influenced by acids.

Interferences of coexisting rare earth elements for
ytterbium were found to be large, while those for
lanthanum and europium were not serious.

This method was applied to the examination of a
gel-chromatographic separation of lanthanum, euro-
pium and ytterbium using a-hydroxyisobutyric acid
as a complexing agent. Percent recovery of the three
elements ranged from 93 to 104%.

The present method is rapid and simple, and ap-
plicable to the preliminary examination of any separa-
tion method for the rare earth elements.
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BREKPOME, 88, »FIVARNREL,

Chelex-100 # v~ F #j§Z2 AV TH LY VARV S Y
TARE LML, KRXARTREETCERLL.

HERMEUEYKCHE L~ HE Chelex-100 2 pH 6 itff b, HIE KA 250ml 2E L, #,
8, W FIVARBEIR, TAHVEE, TAr Y TEEBLEOYHERR»OOBLL. HREAIE

LT 2.0N BEEBVWk.

A AVEEBIEY S AERXSENER (94~104)% TH 5.
PLTOSHEE R, 88 1.39, 6.75ppb, # 0.32, 4.08 ppb, »

1 &

VAR, VEEETSR T XV IBREHRO BEEBIREH X
L, #OKEIEODUEOLENEL BRI T
w5, HKPOBEBETED ppb F— & — D BIEX
RBLEVWLEDRAETD DM, HKPOH FEYA
OFEEE L LTHHBY XX burF ook bk
AR, BELY 134 4 L RmIREEC X D IIE LT
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LOHEE BEKICGER LIS H
w001, 0.12ppb T& - 7.

W5, ERY kB9 ARk-E—-F s S
JRXDE, ROERE ZLTVWS. BEHH-RFBRE
B ETTE? SO, IRBICESRFRT—RKRILS
NTWBR, BEBEHTHRELET 50, BURGY
FAEO B FEY TH 5.
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BREMBL DS ROEB LI D 5 & & DRI
BWLTW5.
W4, {L¥E% Avinw JFRESHTRE OBRYY

Lidbic gk, BKR~OIGRA L SHBESLTY
210 ~18),

X TEE LI, MRORERDLT P ESTREOH
H, \Wbw 2 clean analysis &\5 BT BRRTFR
K% nEkrho EEBOSTIC ISR Lic. K
DESC SROEEN FETIHEIXEFLVWTHEE
Fow, zh SIEEOREIC Chelex-100 OftigE W
THIAEEZ U7e. TRREMGER:, SRFEFRGCEREICX
hElE L, FREREEx. '

2 FERURE

21 £ B

Hi 207 BRFBEXEBIC A A—F v oA~~~ Y
(HGA 70) m# s/ 5754 & 7 <A ¥ —% KTt
WMELTey LA REREENH HCLEITES v
T, RHIICITANB 056 5 LREHEAV. BB
BRIER= o RV IFL7HB O=47r Y,y ¢ 50
ul R0 bo2HEALE.

L, AFVEBRHFAIAE 15mm, HX [20mm
DOFFAMI F ARV, WK FBIZEEEFKGA-
200 2RO A VTSI 74N E—FAE—~{Tky P L
T -1

22 B K

¥ v~ } Bifg : Chelex-100 {(100~200)mesh}

BB 7 vE=v A BE K RERROERIZ7TvE=
7kEmMxT pH #—~%~—T pH6 iz, Chelex-100
HWIErBLALORER Y vE= Y ABEKET 5. ¥
Bk 100mlicl, zoEdinz | ml o8& Tz,
W E LTRWE.

U (1000 ppm) : il & 18 8 % K ARTHER(CiE 0 L
KTHRL L.

SA 4R HENE (1000 ppm) : A& M8 3R % R ARFHER (TR > L,
KTHERL L.

V3w aigeEm (1000ppm) : ME&B » F I v a2z
WERICE,L LS, KBLCoEREIE, BUEMIZTHER
HKTHRLE.

WER - B {L¥ M UGR #Bom» b7 5 v 7 0dix
Wb ORROBHL K.

ERER T E : MERARIERR 5% 1M, Y 40°C o b o
TRV, BAELRIOWBCERL.

T OMORBITRTCHEEKEHZEY, X, BERIIHE
ARICEERRLTHWE.

3 KB

Je1 WERDMN
M O:Na Bg L G CAE Loy — b — I8

i, R, HE: kv~ FBIE-RRRTEREIC L 5BRKPOEER AT 585

L, 2hic 2.0N g ahnz | Rz & — 5 —TH< ik
ALTHEBR Lic#, X<AkELTA~TNT60°C,
S5EEERIYE, £05b0 1.0g#KTHHBML,
H5 AT EEWI. Wic 2.0N 74Ee 100ml 2EL, &
#iz pPH 6 OWRME BLTH 7 2RO KEA F VIRE
% pH 6 fHEIk L. #3540 pH 6 FESRIITARER
% pH HEBETHN, ThidksmsigEs L.

3.2 HEXRE

$H, 88, B FI VLD GBI BETOHDHH, /
4 ZBL L RIBES &% BOHED &5,
324.8nm, ¢4 283.3nm, H KT A 228.8nm DILrE
MERw.

X, FRBRFEBERO Fusrsre—ELL, B
E (FHLIRE) BAEOBGRE#AS . BRI Fig.
lorkhThs hikb @ 10V, g6V, HFT
YA SV REFHLEEL LT BV LOfhofHR
Table | TR¥ X 5 A REFHLRANL.

Absorbance (Arbitrary unit)

"y

"%
Voltage, V
Fig. 1 Effect of voltage on metal ion’s absorption

at constant program

—Q— Cd at 5 program; —@— Cu at 7 program ;

—A— Pb at 6 program

3.3 WEHZE

R S0l 7 beA Y —HOPLO/PIRIZEAL,
Table | CR¥%&MTEE, KL, REHEEERTS.
BlEdiE7” o4 F—Hic ¥EAH X 3.01/min OFE
Tt L, £&BOREZREBRIECHEERD . BB
3 TV, BAEOFELZ V.

3.4 AMKOBRERUR#E
BEKE RIS 558, Aedk 201 R VEBEZAY,
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Table | Optimum conditions for the determination

of Cu, Pb and Cd

Cu Pb Cd
Analytical line (nm) 324.8 283.3 228.8
Slit width (mm) 0.1 0.1 0.1
Lamp current (mA) 5 5 3
Nitrogen flow (1/min) 3.0 3.0 3.0
Program (-) 7 6 5
Voltage V) 10 6 5
Dry (40s) °C) 100 100 100
Ash (30s) °C) 1100 750 490
Atomize (10s) (°C) 2500 2050 1600

Injecting volume : 50 pl

BokAEH» 5 50m, KiE 20cm T, EHER)Y
BR2KPREEDTRAK L. ZOBAERT ST LI
RIVBEREPLOBERTHD, FEOLRFLVWRIERZ
IRERYEHE 1 1 CRELCHREBCNE LT 2EEEBLZ 5%
W E LEFKTCHEBELEDDRHAVA. X, RKESE
UGR f®% inxT pH 1 fHhifwcl, BEEBBFIE
BOBRBINETL20EWE. HIR - RiBEKIE 2
VTS50 T7 4 vE—TFARL, BRE Lk 7 XCA
(RVCATHTA) KAhTohz #ERBE L
FiRs, EER7 o E=D A BEW 2mx pH6 kLTH
I ATBL.

3¢5 MDA A 23BN

250 ml og/k® pH 6 L, i 1.5 ml/min BLR
THEUTH, 88, » FIvaZ#iscBiEsE, >+
Vou, AV DA, NaFULELREILSE L. B
i 50ml BED BT € = A%EEY L TRIIEN
KRBTV EA X 2BRE L. BHEA AU ORE
Vi, THRRSRIAMEZ BERRICINX T, ERA LU BRES
NAZ L THRTEL. KIC2.0NEELELT, BB
FTEHEEZOmM DX 275 XICERNICHEL, Thi
ERRFBATRIE L.

4 EBRHERBRUER

4.1 BPAD pH OER
MAMDKFEA & REZ pH 3~7 £ CHLXE,
FHiCH, 8, P FID AR lug FOBEML, 54
NCOETREOEBZ W7 LOfR% Fig. 2~Fig.
41zRYT. pH 5~7 ofiiciz, BHITERBIITICHEE
T&5%. LoL, pPH 3 DTicks Liflgcimshy
FOEEWBLTLES. pH 4 CRETRIVFHET
B—ERE IR BIE S hREB RV, pH 6 TRBHIT
EL£TH5.
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Fig. 2 Elution curves of metal ion in pH 3
solution

== Cd, ---- Pb, —— Cu; 1pg of each metal waS
added. The rates of recovery were 93% of copper,
106% of lead and 95% of cadmium

0.4}

Metal concentration, pg/10 ml

020 40 60 80 100

Effluent, ml
Fig. 3 Elution curves of metal ion in pH 4
solution
= Cd, ---- Pb, Cu; 1pg of each metal was

added. The rates of recovery were 71% of copper,
71% of lead and 79% of cadmium

HRRBEEVWIBENDS. £ T T2.0N LAV
TIHEEL 7.

4.2 BWH

J SR F BB ER D[R F Btk & el LT (100~
1000) fEoEWBE 2#%L, HHBRAENLOBS (R
EE YRR CAE TS it X hiRESRD) 1B
LbHLAHADT L, BHROMESMELLS. RERZM
ERESTCXVMEOEN D SO TEAETIE UGR 8D
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Fig. 4 Elution curves of metal ion in pH 6
solution

—— Cd, Pb, Cu; lug of each metal was added.
The rates of recovery were 105% of copper, 102% of
lead and 104% of cadmium,

H BT 5 DL DREY, AL LTHER
L. 1Hl& LT LR % 2.0N K /R Lo
4, Cu 5.4ppb, Cd 0.24ppb %75 7 & LT
L, FRCHAXEWIOLH -7 Ik, BEERIE LT
VIEEE T D XV OSEEERIT H, TARENS DEEANAH B )
Mo bh.

43 HRETEOER

6 10ppb, 43 60ppb, % KI 4 1.0ppb DiFM
&4+ S0ppm KU 100ppm ML, BAEDOE
bR~ R E LtEnHE R, HREE L b
Chelex-100 iz 75, BT 5 2Bbh 3 Cdi+, Nitt,
Cr3+, Cr(VI), Fe2+, Fed+, Mn2+, Pb2+, Cu?* /g
Ey RO * RPN ELI E EWRATL LR
s Na+, K+, Ca’+, Mgi+, H,8i0,~, SO2- 7«
ETHD. SRIFRETALEED 2360°C i & fhoTHIC
HERTE WD, MOTEOHETIT LA LKLV 8K
DWW TIE H,aSi0,-, Na+, K+, SOg2-, Mg+, Cat+
7 EH S0 ppmiBATIEE LVWEQHESA DI, »
K2 aigonWTid #iz Cre+, Cr(VI) 235 LTX
5. LipLI e Al 20 THRBIIR~OHERE K T EIRE
DNE VDT, WKENELZBEIMETEIRELR
s, BHHOREIC O VT, e, WERLD (0~
IN ¥ CORFERANIH, ELRLIBALPBER
'E'U'&?f"of&-

44 I4HOERY R—DRE

BREFEACHEBEEAT S LEHVEA4 08
Ry A —ORELBRBCOVWTRIT L H&RELE
Dix 50pl & 10l D<v 4 s a ¥Ry 2—Thh, V&

Bk, BN, B 4L~ b RIS R ET RIS X BIREK R OE & BT 587

5BUAKRA 7o ¥Ry 4 —CEBKEEALLOE
B2 Vo RKCATHETS 2Ltk 30 EO#
D3R LER 1T - 7o, EBIFREGE 50pl €y &4 — Tk
0.34%, 10ul Gk 1.15% TH 7. —%, §8 10ppb
e 30 ENEA L, mEHOBRBICOVTHRIIL
fohd, 50pl Tid 2.19%, 10l Tk 2.53% OEHHR
¥Tho7. [T, 50 ppb gAREERKICOWVWTI, 50
ul T 2.93%, 10pl T 4.96%, 3ppb # k3 ¥ niEH
Wit 50pl T 1.66%, 10ul ¢ 1.45% Th o7z

5 AIREHSOEN

ATHB (E{LF by oo 28g, kv Yo a 1.0g,
Bit=ravun 0.5g Blbhrvron l.2gx 11
DKL L, Fic pH 6 ¢ Chelex-100 2B L THE
SEXBRELILD) 250 ml 8, 8, HFIva%
£ 0.5ug RO 1.0pg Foum L B R f&Ef Lic.
ZDfERIE Table 2 DL THY, WThoTED
100 ml DA TITEEBTE /.

Table 2 Analytical results for artificial samples
contained metal ions '

Copper Lead Cadmium
Run Added Recovery Added Recovery Added Recovery
(x8) (%) (%) (%) +8) (%)
1 0.5 104 0.5 103 0.5 98
2 0.5 103 0.5 103 0.5 101
3 1.0 100 1.0 102 1.0 103
4 1.0 98 1.0 95 1.0 102

5 IRREKNOIGH

Bk 250 ml CEEER 7 L € = 0 AEEIWE 2.5 ml %
mx pH x—4%—T pH 6 iz L7 D% Chelex-100
B35 sl Ui, PEEBRMATE SO ml CiTiEBH LT LE
553, FEED®» 100 ml ¥ CHEEEY HETHhIITE
LEbhns.

T 513¥/k 50 ml % DIBK 1 ml i L
EARFBORIEIC X W BIE LTV 55, FEIEEKD

Table 3 Recovery of copper, lead and cadmium
in 250 ml estuarine water

Metal Sample Concentration  Added Found Recovery

station (pg/250ml) (ug/250 ml) (pg/250ml) (%)

. fA-bay  1.69 1.0 2.66 97
Copper { B-bay  0.35 1.0 1.33 98
A-bay  1.02 1.0 2.00 98

Lead B-bay  0.08 1.0 1.02 9
. fA-bay  0.030 0.1 0.13%4 104
Cadmium {B-bay 0.002 0.1 0.102 100

Sample station : About 50 m distant from the shore, 20cm depth
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50pl ZEA L. BRI UK OWTETE lpg %
WL, HEUSESR 31T - 7o, Table 3 X DfERT
5. WKRPODORMERTII ZETLEELD £5% A
ORERBTHD, +HNV—F L I— I XHERTELHD
LBbh5b. '

6 & B

HEROBRFBIETIE, Y v bvOHiKs» SOIRKE
BELLEL T, BRERFREECIEERMU LD
BEZRTOTEEORMZLE LT, KETIE 250
ml OEAE BuviieTEhv. HE 4400 ki
Chelex-100 23T E LC AVB T L3, SEBORE
EOMRRLVELET, BESBHTHDLWIFR
M5,

7535, Chelex-100 DA RS KT 5 &, >
Wik 179 mmol/g < SWTHBHIH, #ifg 1.0g ¢
BRAK (1~2)]1 o +4HL> 530 s Bbh
5. -
AEIBREBRSHEIL S h TS EEDhbhER
FoHkieE, EREORRBEEHEOME, ECi3sii
fEofifiHtk, REHELRERINESAOHHEE LT~
BRAZRTHOTREV»EBbh 5.

BB, BREABRRCBAZVWEEVEETFREAE®
VA KEEERABBRICIECRHL E T
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Resin treatment for the analysis of trace heavy
metals in estuarine water by flameless atomic
absorption spectroscopy. Akira SaT06, Tomoko
OikAwA and Norimitsu Sarton (Iwate Prefectural
Institute of Public Health, Uchimaru, Morioka-shi,
Iwate)

The practical and simple method for the analysis of
trace amount of copper, lead and cadmium in estuarine
water was investigated. These metals of ppb order
were determined by flameless atomic absorption spec-
troscopy using a carbon tube atomizer. The analysis
of trace heavy metals has been proposed recently for
water samples and sea water samples by various methods.
However coprecipitation of solvent extraction in the
preliminary treatment needs large amount of organic
solvent and sample solution with troublesome handling.

This method met the requirement of simplicity and
rapidity by combining the high sensitive flameless
atomic absorption spectroscopy with preliminary
treatment by chelating resin. Chelating resin (H-form)
was put into a column of 1.5 cm in diameter and 12 cm
in length. Then 250 ml of the estuarine water was
passed through the column. Above pH 5.0, copper,
lead and cadmium were absorbed on the resin and
were separated from sodium, potassium, calcium,
magnesium and other anions which interfere with the
determination by flameless atomic absorption spectro-
scopy. Then copper, lead and cadmium were eluted
completely with 50 ml of 2 N nitric acid. The con-
centrations of metal ions were determined by flameless
atomic absorption spectroscopy. A sample solution
(50 1) was placed in the cavity of the atomizer. The
solution was dried, ashed and atomized by passing a
high electric current through the atomizer. Nitrogen
gas was employed instead of argon gas as an inert sheath
at a flow rate of 3.01/min. The concentration was
calculated directly from the calibration curves by
measuring the absorbance at 324.8 nm for copper, at
283.3 nm for lead and at 228.8 nm for cadmium, re-
spectively.

Two samples of the estuarine water taken from A
bay and B bay (about 50 m distant from the shore,
about 20 cm depth) were analyzed, and 1.39, 6.75 ppb
of copper, 0.32, 4.08 ppb of lead and 0.01, 0.12 ppb of
cadmium were found.

(Received Mar. 24, 1975)
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