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Molecular absorption spectrophotometry

Atomic absorption spectrometry (Flame)

Atomic absorption spectrometry (Electrothermal)
Atomic fluorescence spectrometry

Emission spectrography (DC arc)

Emission spectrography (Copper spark)

Emission spectrography (Graphite spark)
Emission spectrometry (ICP)

Emission spectrometry (Flame)

X-~ray fluorescence spectrometry

Spark-source mass spectrometry

Neutron activation analysis (Non-destructive)
Neutron activation analysis (Chemical separation)
Polarography (DC)

Polarography (Linear sweep & Cathode ray)
Polarography (Pulse)

Stripping voltammetry

Ion-selective electrode potentiometry

—
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S
—

1(?*3 1(?>6 1()‘*9 10I*12 g

1mg lug Ing lpg

i Fig. 1. Limits of determination’.
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A : Anodic dissolution of sample B : Stripping voltammetry _.0['4 _01_2 OTO _}_6.2

1 : Tantalum wire sample 2 : Glassy carbon electrode
3:200-ul electrolyte 4 : Platinum tube electrode 5 : Teflon E (V)vs. SCE
tubing 6 : Teflon lid 7 : Sintered polyethylene 8 : Salt bridge

9 : Nitrogen gas inlet 10 : Nitrogen gas outlet

Cu:2.7ng Ta:5.5mg Hg(ll):7ug

Fig. 2. Microelectrolysis cell®. Fig. 3. Stripping curve of copper?.
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Fig. 4. Inductively coupled plasma torch
(conventional ).
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Plasma
: Observation height
Water in Water out
Load coil
(Water-cooled)
Fig. 5. Inductively coupled plasma torch

(water-cooled).

MONOCHROMATOR | PM
— i (JE-50E) | (R106) PRE AMP.
GHT |
SOURCE QUARTZ PLATE| GAIN D
i PULSE .
LA MOTOR
DRVEUNIT ] | MPX(8cp), S&H,
DRIVEUNIT | ADC(12gm)
1
CONTROL UNIT MINICOMPUTER

] DAZC(CI:B”) € (HITAC 101 8kW)

RECORDER TTY PTR

Fig. 6. Block diagram for computer-controlled
programmable monochromator®.
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B Cr Mo Ho
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Analyte A:Al (O:Co +:Y X:In O:La O Tl
Analyte concentration Al:5 X 107%M Others:1 X 1075M
Matrix element 0.01 M

Fig. 7. Mass dependence of the matrix effect®.
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Bi dissolved (g/20ml)

Trace recovery (%)

:0
450 300 350 400 450
Heating temperature (°C)

0 1
100 150 200

1g Bi: 1ug Fe, Co, Zn
Flg 8. Extraction of trace elements with 0.07 M
H;P0,-0.12MHC! (20ml) from basic bismuth ni-

trate.
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T .
‘ 1 i 1 ‘ 1
% 20 a0 SR

Collecting time (s)

Hg in emulsion (mg) Sample solution

() :150 0.2 M nitric acid

@ : 150 0.2M nitric acid solution containing 1 g of Pb
® :150 0.2 M nitric acid solution containing 1 g of Cu
X :125 0.2 M nitric acid

A 20 0.2M nitric acid

v : 150 Ammoniacal solution

W : 150 * Ammoniacal solution containing 0.5g of Cu

Fig. 9. 'Collection of silver with mercury®.
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Fig. 10. Glass flotation cell.
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1.4M HF -0.28M HNO, 300ul
H,0 4001

~ =~ 6M HCI 2001

110V

0.22F
]
Teflon beaker 2mm ¢ X 35mm - W filament
Sample 10mg Column l 2ul
14M HF 50l !
7M HNO; 20l 0.005M KC1-|
H,0 (—500ul) 0.05M HCI '
2 450MHz{| _h¥
Ta : Cu I
! Evaporation l J Vitreous silica capillary
i ety —— . i
7] [l
200—u1 Teflon beaker
Dissolution Cation exchange MIP-OES
Fig. 11. Determination of Cu in high-purity tantalum powder.

Sintered—glass

dise

(5~10pm pore)
Graduatlons/ﬁ”’

Decomposition,
adsorption, etc.

=7

Measurement
of solution volume

Filtration

Fig. 12. Decomposition/separation vessel.
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