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recovered from a solution containing large amounts of
calcium, manganese, sulfate, phosphate and silicate.
Samples analyzed for lead, copper and zinc were those
which include Orchard leaves (NBS standard), green
tea leaves, bamboo grass, viburnum, river sediment
(NBS standard) and river waters from the Watarase
River and the Doshi River.
(Received Jan. 26, 1978)
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Fig. 1 Block diagram of integrator

A : Preamplifier; VFC : Voltage-to-frequency con-
verter; GI1-G2 : Gate, F/N divider
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Fig. 2 Preamplifier

Components——Al : Instrumentation amplifier LX484
(C. R. Box), AZ2: Operational amplifier LX 143 (C.
R. Box), VFC : Voltage-to-frequency converter 530
(Aiko Dec.), counter : SN7490
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Fig. 3 Initiation and duration circuit

Components: Timer : 8250 (Intersil), One shot :
SN74121 or 74123 JK-FF : SN7473, D-FF : MSM530,
NAND, Inverter : SN7400 or MSM501
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Fig. 4 Integrate timer and F/N divider circuit

Components Divider : MC14522, Timer : 8250 (In-
tersil), Dec. counter : MCI4518, NAND, Inverter:
SN7400 or MSM501
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Table 1 Reproducibility

Mean

(Abs. unit) Std. dev. C.V. (%)
Integration 0.60664 0.00007 0.011
Peak height 0.084324 0.0000106 0.13
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Table 2 Response test

Signal width (s)

0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0
Peak area (Absorbance units/s)
Sine wave 0.75218 0.75205 0.75244 0.75003 0.75018 0.75060 0.75132 0.75155
Ni signal 0.25925 0.25760 0.25912 0.25913 0.25920 0.25855 0.25900 0.25903
Signal width (s)
2 3 4 5 6 8 10 20
Peak area (Absorbance units/s)
Sine wave 0.75280 0.75223 0.75111 0.75061 0.75256 0.75033 0.75090 0.75210
Ni signal 0.25843 0.25952 0.25894 0.25946 0.25925 0.25800 0.25847 0.25884
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Fig. 5 Frequency response of strip chart recorder
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A digital integrator for graphite tube furnace
atomic absorption spectrophotometry. Akira
Kawasg, Noriko FubpacawA and Susumu NAKAMURA
(National Chemical Laboratory for Industry, 1-1-5,
Honmachi, Shibuya-ku, Tokyo)

For measuring the integral absorbance of absorption
pulse, a digital integrator which functioned as an absor-
bance or absorbance X second readout has been designed
and tested. The signal from the atomic absorption
spectrometer was fed through a preamplifier into a
voltage-to-frequency converter and converted into a
series of pulse whose frequency was proportional to the
absorbance. The pulses were then added in 4 figures
counter stage. This integration continued for appro-
priate time interval. Thus a total number of counts
gave the area under the absorption curve. The inte-
grated absorbance was displayed in absorbance unit
directly and the peak absorbance was also displayed
simultaneously. The linearity of this integrator of better
than 0.19; was obtained. The integrator had a fast
response, being able to follow the signal exactly.

(Received Jan. 27, 1978)
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