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Figure 1. Systematic Analysis of Sample
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Table 1. Dissolution of Inorganic Sample.
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1. Dissolution under the Atmospheric Pressure
~100C
<300C
Nonoxidizing Acids
Oxidizing Acids
~100¢C
NaOH,KOH
700 ~ 1100C
Alkaline Flux :

a) water
b) Acids

c) Alkalis :

d) Fusion

HCI, HF, HBr, cold dil. H2SOs
HNO:3, HCIOs4, hot conc. H2S04

NaOH, KOH, Naz02, Na2COs, K2COs,

Na2B407, Na2CO3+K:COs, LiBO2-«- -

Acidic Flux

: KHSO04(K28:07), KHF:

2. Dissolution under the Pressure
a) Acid Digestion Bomb

160~275C

1200~5000psi in a stainless steel bomb

b) Microwave Digestion System :

100~250C

100~1200 psi in a polymer bomb
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ANALYSIS of ORE

(Complete analysis )

Sample ,

Sampling
(Grinding, Drying)
i [ ] 1
Teflon Beaker Crucibles Pt Crucibles Structure Volatile Matter
(S.: 20.5g) (S.: 20.5g) (S5.: 20.5g) Determination Free H,O )
Volatile Organics
HF KHSO, N8&,COu+K,CO, -
HCI N3,CO;+K,CO, N2,CO,+K;COy+ Loss on Ignition
HNO, Na,COy+K,COy+ Bora Combined Hz
H,SO, /HCIO, Borax Li Borates Ca.rbonaceouso)
Material
Fume Fusion Fusion -
(near dryness) (clear melt) (clear melt) Anions
Nitrogen,
HCl, HO HCI, H,0 HC), H,0 (g&ﬁ.flg*‘c‘(’;:;d)
Fill Up Fill Up .
Constant volume| |Constant volume Dehydration

ClcarISolution I IClcar[Soluﬁon H ll=iltcr I:

Determination of Metals in Solution

Na,O --
K,0 -
Ca0 -
MgO --
Fe,0, --
ALO, --
TiO, --
o, -
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AAS(Immediately)
AAS
ICP/AAS(HCIO,)
ICP/AAS
AAS/ICP/Colorimetry
ICP/AAS
ICP/Colorimetry

ICP

Precipitate —% HF —® S§iO,

Filrate —# Soluble  $i0,)
Li,0 - AAS
BaO - ICP
St0 -- ICP
RE. - ICP
MnO -- AAS/ICP
P,0, -- ICP/Colorimetry
As,0,-- ICP/Colorimetry
Etc.

= 100%
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ANALYSIS of STAINLESS STEEL

A : Major Analysis
Sample—# Dissolution——4#-Clear Solution
Fe : Redox titrimetry (K,Cr,0;, or KMnO,)
Cr : Redox titrimetry (K,Cr,0,)
Ni : Gravimewry { Ni (DMG), ]

B : Minors or Traces Analysis

Sample—= Dissolution—=& Clear Solution

Major scparation by solvent extraction

Determination of elements by AAS, ICP or Colorimetry
C : Gas Analysis

C,5,N,0,H

D : X -Ray Fluorescence Spectrophotometry (Nondestructive Analysis)

Total
~100%
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ANALYSIS of IRON, STEEL , and ALLOYS (II)

(Minors and Traces )

Minors Traces
Sample : ~1g Sample : 1g
] |
Dissolution by Dissolution by
Acids Acids
[ I
Fume Fume
HCIO,/H,S0, HCIO,/H,S50,
| I
Dissolution in Dissolution in
HCl,H,0 1:1 HCl
[ |
Fill Up Constant Volume Extraction of Fe
Sample Solution w/Org. Solvents
|
Aqueous layer
(Evaporation)

Fill Up Constant Volume
Sample Solution

When a residue remains, this must be decomposed by fusion techniques.

AAS or ICP

Si (0.03 ~ 0.5) Al(0.005 ~ 0.1)
Mn (0.1 ~ 2.0) Sn (0.01 ~0.1)
Ni (0.01 ~ 2.0) Pb (0.001 ~ 0.3)
Cr (0.01 ~ 2.0) Mg@0.01 ~0.1)
Mo (0.001~3.0) Ca (0.002 ~ 0.01)
Cu (0.01 ~0.5) Zn (0.001 ~ 0.02)
vV  (0.005~3.5) Bi (0.001 ~ 0.1)
Co (0.01 ~0.5) Sb (0.005 ~ .05)
T (0.01 ~0.5) Etc.
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ANALYSIS of NATURAL WATER

1. Concentration by Evaporation
Water (100 ~ 1000mL) —® Acidify——# Evaporation—# Near dryness —#Acids
—= Clear Solution

2.  Concenwration by Solvent Extraction for traces of Pb, Cd, Co, Cu, Cr, Fe, Mn, Ni, Zn.......
Water(100ml)—#pH adjust ca. 3 w/dil. acids or NaOH Soln.——# APDC—¥®MIBK
(Saturated) — Extraction —# Org. layer —# Detn. of pollutants by AAS(flame or

flameless)

3. Direct determination of metals

Na : flame AAS

Ca, Mg, Sr, Ba, Si -- ICP

Metals by ETAAS

Hydride forming elements (Ge, Se, Te, Sn, Bi, Sb, As) by AAS /ICP
Mercury by CVAAS
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ANALYSIS of BIOLOGICALS

Biologicals

Food, Botanical and
Zoological, Clinical

| Dry Ashing I Wet Ashing l
<500°C Muffle furnace HNO,,
HNO,, Ca0, MgO...... H,SO,,
Few hours ~ 2 weeks or more HCIO,, or
H,0,
| Ash l I Fume I
HCl or Aqua Regia HC], H,O
| Solution I

o Heavy metals and others are determined by Atomic Absorption Spectrophotometry
and Inductively Coupled Plasma Atomic Emission Spectrophotometry.





