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A simple and rapid method was investigated for the
determination of ppb levels of cadmium and copper in
water, by a dual channel atomic absorption spectro-
photometry with electrothermal atomization. The op-
timum operating conditions on the simultaneous deter-
mination were as follows: drying at ca. 180°C for 30s,
ashing at ca. 470°C for 60 s, atomization at ca. 2700°C
for 10s, and argon flow rate of 31/min. Sample solu-
tions were acidified with nitric acid, because both cad-
mium and copper signals became maximal and constant
over the range of 0.1 to 0.5 N in nitric acid and the
addition of nitric acid was effective to decrease the
non-specific absorption caused by sodium or potassium
chloride. For sample volumes of 20pl, the calibration
graphs were linear up to 2.5 ppb for cadmium and up
to 250 ppb for copper. The relative standard deviations
of 2.49;, and 1.49;, respectively, were obtained at the
analytical levels of 2.0 ppb for cadmium and 200 ppb
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for copper. On the determination of cadmium, the
permissible amounts of some diverse ions, such as K+
and Pb?*, increased greatly by making use of the peak-
area instead of the peak-height as a measure of absorb-
ance. This method was applied to the analysis of
river and waste water, and the results were in good
agreement with those obtained by the background

correction method.
(Received Mar. 13, 1978)
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Fig. 1 Particle size distributions of spherical

silica gel supports

1 : Unsieved; 2~4: Sieved (mean particle diameter :

17, 23, 29.m)
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Fig. 2 Effect of polarity of slurry medium on

theoretical plate number (n)

Packing conditions : Pressure=100 kg/cm?, flow rate

=2ml/min, viscosity of slurry mediums=6.6cp;
Sample : 0-DNB; Eluent : 1% ethanol in n-hexane,

2ml/min; Silica gel : 18 pm
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Fig. 3 Effect of viscosity of slurry medium on n Pressure, kg/cm?

and packing pressure

O Theoretical plate number; @ Packing pressure;

Flow rate in packing : 2ml/min; Sample : o-DNB;

Eluent : 1% ethanol in n-hexane, 2 ml/min; Silica
gel : 18 ym
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Fig. 4 Relationship between flow rate in packing
and n at various
mediums

O 6.6cp; @ 2.8¢cp; (O 1.5cp; Sample : o-DNB;
Eluent : 1% ethanol in =n-hexane, 2ml/min; Silica

viscosity of slurry

gel : 18 um
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Fig. 5 Effect of packing pressure on n

O Liquid paraffin/n-hexane>1; @ Liquid paraffin/
n-hexane=2/3; Sample : 0-DNB; Eluent : 1% ethanol
in n-hexane, 2ml/min; Silica gel : 18 um
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Fig. 6 Slurry packing of ODS-silica with viscous
slurry medium

O Theorctical plate number; @ Packing pressure;
Sample : Anthracene; Eluent : 70% methanol in water,
2ml/min; ODS-silica gel : 18pm
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Fig. 7 Relationship between HETP and linear

velocity for various particle size spherical
silica gel supports

O 17um; @ 23pm; (P 29.m; Packing conditions :
Liquid paraffin/n-hexane=8/2 (22cp), pressure=200
kg/cm2; : 0-DNB (4’=43); Eluent : 1%
ethanol in n-hexane
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Fig. 8 Effect of particle diameter of spherical
silica gel on HETP and comparison with
the result by balanced-density slurry
packing technique® at py=1cm/s

By balanced-density slurry packing technique,
a : benzene (k’=0.29~0.40), b :
1.26~2.30), eluent : n-heptane; Viscosity slurry
packing technique : O m-DNB (k’=16), @ o¢-DNB
(k'=43), eluent: 1% ethanol in n-hexane
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Viscosity slurry packing technique for high-
performance liquid chromatographic columns.

FF, &H, MNE:BEBEK I/ r< V574 —BEBERF Y —FETAE 509

Akira Nomura, Yazaemon Morita and Yukitoshi
Kogure (National Chemical Laboratory for Industry,
1-1-5, Honmachi, Shibuya-ku, Tokyo)

The viscosity slurry packing technique for high-per-
formance liquid chromatographic columns, both ad-
sorption chromatography using spherical silica gel and
reversed-phase chromatography using spherical ODS-
silica, was investigated in detail to obtain high column
efficiencies. Non-pelar viscous solvent, a mixture of
liquid paraffin and n-hexane as a dispersing agent for
silica gel supports, and polar viscous solvent, a combina-
tion of glycerol and ethanol for ODS-silica supports,
were applied to the slurry packing technique. Column
dimensions were 4 mm in I.D. and 250 mm in length.
Eluents were 19, ethanol in n-hexane for adsorption
chromatography and 709, methanol in water for re-
versed-phase chromatography. High pressure during
the packing procedure was necessary to obtain high
column efficiencies. Use of viscous slurry solvents has
an advantage of climinating the problem of different
sedimentation speed of the supports causing the longi-
tudinal irregularity of particle size distribution, and also
the requirement of a high pressure pump with large
capacity. Three different sieve fractions of spherical
silica gel (17,23,29 um) separated from the same silica
gel prepared in our laboratory were packed with the
same viscous slurry medium (22 cp) at the same pres-
sure (200 kg/cm?), and the influence of the particle size
on column efficiencies (HETP) was determined and
compared with that of the balanced—density slurry
packing technique investigated by R. Endele et al.

(Received Mar. 6, 1978)
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