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Abstract: A rapid and sensitive method for the determination of cadmium and lead in geo-
logical samples by atomic absorption spectrometry is presented. Following procedures of the
determination are recommended.

Weigh the powdered sample (0.05-0.5g, containing less than 80 mg of aluminium)
into a platinum dish. Add 5 ml of HNOjg and 8 ml of HF, and evaporate the mixture to dryness.
Add 3 ml of HNOj and 2 ml of saturated H;BOj solution, and evaporate again to dryness. Add
5 ml of concentrated H,PO,, and heat the mixture at about 230°C for 15 minutes to minimize
the residual nitric acid. After cooling, add about 8 ml of water, heat and dissolve the salts.

Transfer the solution into a 50 ml separatory funnel, and add 2 ml of 25%, hydroxylamine
hydrochloride solution, and dilute to 18 ml. After mixing, add 2 ml of 2 M sodium iodide
solution. and mix. Shake with 5 ml of MIBK for 3 minutes. Introduce the organic layer into
an air-acetylene flame, and measure the absorbance at 228.8 nm for cadmium, and 217.0 nm
for lead. If the content of cadmium in organic layer is less than 0.02 ug, determine the
absorbance using a carbon tube atomizer.

The relative standard deviations for cadmium of 0.01 and 10 ug were 9 and 19, and
those for lead of 4 and 100 ug were 4 and 19,, respectivery. The limit of detection in the deter-
mination of cadmium was 40 ppb by air-acetylene flame and 3 ppb by carbon tube atomizer
for 0.5 g of a given sample. For lead, 0.4 ppm was detected by air-acetylene flame. The time
required for the determination of cadmium and lead in ten samples was 4 hours or less. The
method can be usefully applied to analyses of variety geological reference samples.
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Working conditions of this study.

Element Cd Pb
Spectrophotometer

Wavelength (nm) 228.8 217.0

Lamp current (mA) 6 12

Flow rate of air (1/min) 13 13

Flow rate of C,H, (1/min) 1.8 1.8

Beam height (mm) 8 8
Flameless atomizer

Drying 20 A-15s —

Charring 60 A-30s —

Atomizing 150 A-6s —

Ramp mode 3 —

Flow rate of argon (1/min) 2 —
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The diagram showing effect of H;PO, con-
centration on extraction of cadmium and
lead.
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The diagram showing interference of per-
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Effect of diverse ions on the extraction of cadmium and
lead.

Concen- Relative error (%)
Compound tration

Yons added (mg) Cd (1ug) Pb (10 ug)
Tit* Chloride 10 0 0
AR do. 200 +2 0
Fed* do. 100 0 -2
Fed+ do. 50 0 0
Mn2* do. 100 0 0
Ca? do. 100 +2 0
Mg*  do. 100 0 0
Snt+ do. 2 0 0
As? do. 2 0 0
Cdz+ do. 1 — 0
Cu?* do. 2 -5 0
Pb2* Nitrate 2 -3 —
BOg*- Boric acid 500 0 +2
F- Sodium 200 0 —5
fluoride
Cré+ Potassium 2 -7 —8
chlomate

Cré+ do. 2 0* — 1%
Na* Nitrate 135 -5 -7
Na* do. 135 —1* 0*

* Data were obtained ‘by adding 2 m! of 25% hy-
droxylamine hydrochloride.
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The recorder tracing showing reproducibil-
ity on the determination of cadmium by
carbon tube atomizer.
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Precision and recovery for the determination of cadmium.

Taken Cd (xe) c.v. Recovery Precision and recovery for the determination of lead.
Samples (g) Added Found* (%) (%)
’ Pb (pg)
JG-1 0.5 0.0 0.012 9 — Taken ——————— c.v. Recovery
” 0.5 0.2 0213 4 101 Samples  (g)  Added Found* (%) (%)
” 0.5 5.0 5.00 1 100 JG-1 0.5 0.0 13.0 3 —
" 0.2 10.0 9.95 1 99 ” 0.5 25.0 37.2 2 97
JB-1 0.5 0.0 0.051 6 — ” 0.2 100.0 103.8 2 99
” 0.5 0.2 0.254 3 102 JB-1 0.5 0.0 3.5 4 —
” 0.5 5.0 5.03 1 100 ” 0.5 25.0 28.0 1 98
” 0.2 10.0 10.01 1 100 ” 0.2 100.0  100.3 1 99

* Average (n=>5) * Average (n=>5)
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Analytical results of cadmium in twenty geological reference samples (ppb).

This RosMAN ¢t al. Hamnricus GoNg et al. YAMADA et al.
Samples study* (1980) (1979) (1976) (1970)
AA ID AA AA AA
USGS AVG-1 Andesite 64+5 69 75 16 89
BCR-1 Basalt 13944 139 140 93 154
DTS-1 Dunite 6.54+1.3 9v 23 8 29
G-2 Granite 1342 16 47 18 30
GSP-1 Granodiorite 45+5 52 63 52 68
PCC-1 Peridotite 1142 159 34 14 37
GSJ JB-1 Basalt 10347 — 94 — 114
JG-1 Granodiorite 2342 — 54 — 46
NIM  NIM-D Dunite 1943 25 44 — —
NIM-G Granite 11347 116 130 — —
NIM-L Lujavrite 910412 1005 630 — —
NIM-N Norite 7045 82 47 — —
NIM-P Pyroxenite 2743 43 32 — —
NIM-S Syenite 1241 16 43 —_ —
NBS NBS-la Limestone 3243 —_ — — —
NBS-69A Bauxite 20+3 — — — —_
NBS-97a Clay, flint 164 — _— — —
NBS-98a Clay, Plastic 4746 — — — —
NBS-120b Phosphate 201004200 17508%* — — —_
NBS-1633a Coal fly ash 901413 1000%* — — —

*Average (n=4—>5) 4 Standard deviation. **Certificate values by NBS. AA: Atomic absorption spectrometry.
ID: Isotope dilution mass spectrometry. > RosMAN and DeLAETER (1974).
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Analytical results of lead in twenty geological reference samples (ppm).

This

ABBEY VICTOR et al. ARUSCAVAGE GOVINDARAJU FLanAGAN
study* (1980) (1980) et al. (1979) et al. (1974) (1973)

Samples AA Com. V. AA AA AA Com. V.
AGV-1 35.6+1.2 33 — 36.5 40 35.1
BCR-1 13.440.3 14 — 14.1 18 17.6
DTS-1 7.440.7 11 9.6 7.6 10 14.2
G-2 29.6-+0.6 30 e 30.2 32 31.2
GSP-1 54.141.1 54 — 56.2 60 51.3
PCC-1 7.74£0.4 11 9.0 8.2 9 13.3
JB-1 6.94-0.2 12 — — 8 14
JG-1 26.0+£0.7 26 — — 27 24
NIM-D 0.840.2 —_ 1.32 — 1.6 <10
NIM-G 38.040.7 40 39.3 — 42 38
NIM-L 46.540.9 43 48.6 — 51 45
NIM-N 2.240.2 6? 2.48 — 1.5 <10
NIM-P 1.24-0.2 4? 1.45 — 1. <10
NIM-S 1.740.2 5? 2.39 — 3 13
NBS-1a 19.1+£0.6 — — — — —
NBS-69A 30.84+1.0 — — — — —
NBS-97a 38.641.0 — — — - -
NBS-98a 66.84+0.6 — — — - _
NBS-120b 13.140.3 — — — — -
NBS-1633a 72.440.7 72 .4%% — — — —

*, *¥% AA: See notes in Table 5. Com. v.: Compiled values.
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