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GFAAS P73
inductively coupled
[33]

plasma-atomic emission spectrometry, ICP-AES

ICP'MS [22,34,35]

gas
chromatography-mass spectrometry, GC-MS  F°!

ion
chromatography ~ *"
spectrophotometry !

ICP-MS  GFAAS

ICP-MS



GFAAS

GFAAS B9

GFAAS ppb ng/g

Hg/L

GFAAS
spectral interference

chemical interference

Zeeman

hollow cathode lamp , H.C.L.



H.C.L. 2-1

tungsten 1-5
torr argon neon
10 mA 300 volts
Ne® €’ Ne* Ne*
sputtering
[39]
Hollow
Anode

\ / cathod
= Lr—h

ﬁ_’/ / Quartz or

) Ne or Ar Pyrex window
Glass shield
At 1-5 torr
21 39
2. Zeeman B9 Zeeman background
correction



0.1 — 1 tesla

0.01 nm
Zeeman Zeeman
effect
singlet transition
P S
2-2 Zeeman effect
H.C.L. rotating polarizer
Rotating Graphite Photomultiplier
Hollow Atomic
polarizer furnace Monochromator
cathode lamp Electronics absorption
Magnet
‘ A5 "
o
’ // ff
4 s v
4 /o
p’ vy
- ! 13 f
Emission 1 i
profile }")’ L
f
Zeeman Background Background plus
Absorption profile only atomic absorption

(39]

2-2 Zeeman



matrix modifier

NaCl 1400
NH,OAc NacCl

NH,CI 350 — 380

suitable temperature program

background
(1) drying
Drying
(2) ashing

Ashing

10

NaOAc



(3) atomization

Atomization

jonization

memory effect
flow is stopped
carrier gas
S sec
4 cleaning

Cleaning

1

carrier gas



GFAAS

solid phase extraction SPE

1.

300 — 3x10° MHz
2450 MHz
rotation ionic conduction

[40-45]

dipole



[40,43-45]

2.
Oasis hydrophilic-lipophilic
balance (HLB Water Co. ) N-vinyl pyrrolidine
divinylboenzene 11
copolymer reversed-phase mode
23 b Oasis HLB
(acetylacetone) [Be(acac),]
Oasis cartridge Oasis
cartridge Be(acac),
cartridge

2-1 M

13



2-3 Oasis HLB

[47]

2-1

k6]

Water

Methanol
Iso-propyl Alcohol
Acetonitrile
Acetone

Ethyl Acetate
Ethyl Ether
Tetrahydrofuran (THF)
Dichloromethane
Chloromethane
Toluene
Iso-octane
Hexane

Strongest

v

Weakest
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acetylacetone acacC

1952 Adametal.

B9.501 Be (ll) acetylacetone
“BelL, ” Be(acac), over-all
formation constant 10"° sp°® 2-4
8]
[31] [51] [27]
acetylacetone
acetylacetone
Be acac Be(acac), [48.52]
48] pH 6 acac enol form
2-5 1%2] pH 4
6 Be™ Be® 84% BeOH 4%
Be,(OH);* 8 % Be(OH), 0 % Be* 0 %
BeOH’ 0% Be(OH), 100 % 2-2
pH 6.0 Be®* Be(OH),
100% acac enol form Be(acac), chelate
2-4 Imole H,O

Be (Il)

acetylacetone *®!
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3
. CH
cC =0 o— g~
/ A 3 A\
CH Be CH
Q2 P -
CcC — 0 D= G
e X
CH, CH,
2-4 acac K]
H H H

| | |
HC =C=C—C— CH—#HC = C=C—C— CH 4 _"Hsc —C=C=C— CH
L I o | |

0. :

OMO 0.

[
0 0;
I
H

( enal form )

2-5 acac enol form [48]
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2-2 pPH 4 6 (

% )[52]

pH=4.0 pH=4.5 pH=5.

0 pH=55 pH=6.0

Be?" 84 45 12
BeOH" 4 6 -
Be,(OH);" 8 45 10

Be(OH), - - 75

98 100
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