oectrosopy , GG FTIR) |, -

Emisdon Spectrometry ,GCAES GCGAES
1965 McCormack ¥

Plasma Atomic Emisson Spectrometry ,MIP-AES

MIP

2 GCMIP-AES

2.1 CGCMIPAES
4000 6000K

« ) ,

2.2 GGMIP-AES
GCGMIP-AES
GCG-AES
(2 (1)

;(2)
, FID
NPD ;(3)
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32 (FENXI HUAXUE) 8
2004 8 Chinese Journal of Analytical Chemistry 1093 1098
( 100850)
- (GGMIP-AES) -
GC-MIP-AES
GCGMIPAES
56
1

; ( Gas Chromatography- Fourier Tranform Infrared
( Gas Chromatography-Mass Yectrosoopy , GCMS)

( Gas Chromatography-Atomic

(Microwave- Induced

20 70 80
ICP
[1]

i) ( ) 1

)
1

: C H,AES

ECD FPD

(4000 6000K)
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[
Microwave
generator
F‘t gl
stk

Sensor

[i [\'\/: "f‘
) Reagent gas

,  CIC (Compound- Indepen-

dent Cdlibration) ; (4)
2.3 MIPAES

HA o U
AES Hegas . (Rl s
Chromatography (k3 figs
’ Cavity with
(Inductively Coupled Plasma,ICP) plasma
(MIP) 20 60 1 GCABD
Surfatron [3] FHg. 1 Schematic of gas chromatography-atomic emisson
ectrometric (GGAES sysem
1976 ,Beenakker!*! TMoio
) 80 ’
Reentrant 2 ,
’ 1 ’ ] ( HDA)
[e] AES
1
Table 1  Genera characteristics of GC detectors
Limit of detection Linear dynamic
Name Type Andyte (SI N=2) range
FID Sdective Materids that ionize in ar/ H, 5pg C's 107
flame
f Anything with thermd cond. dif- 400 ng/ L carrier 108
TCD Universd ferent from carrier
4
ECD Sdective Gasphase dectrophorus 2pgQis 10
7 7
PID Selective Compound ionized by UV 2pgC's 10
0.4pgN/s 10*
NPD Sdective N P heteroatoms 0.2pg Pl's 104
P S 20pg 9's 10°
FPD Specific PS 0.9pg P/'s 104
3
FTIR Sdective or spedific  Molecular vibrations 1000 pg 10
5
MSD Sdective or gecific Tunable for any gecies 10pg 10ng 10
3
AES Sdective or gecific Tunable for any dement 0.-1pg 1ng 10

FID :flame ionization detector ; TCD : therma condcetivity detector ; ECD : eectron cgpture detector ; PID : photoionization detector ; NPD :
nitrogen phosphorous detector ; MSD : mass gpectrometric detector

3 GCMIP-AES

3.1 1990
11 ,
Turnes 7 ,
GCG-MIPAES 0.5Ug/L , 2 (2CP) 2 4
(24DCP) 4 -3 (4C3MP) 2 4.6 (246 TCP)
Boukraa ¥ GGMIPAES Zorn 1
X L- 1-c , GCGMIP-AES
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, [10] , 480. 192 ,
181.379  189.042 nm NS As , 0.1mgL,
87.2% 97.4% Mazurek ! GGMIPAES GCGMS
, 50 , 30 (RD) 4.4% 14.
3% Brickhouse ! GCGMIPAES GG IRMSLGMS NMR
: 6 , 0,0,S
GCG-MIP-AES NdPSBrF
, Hg 2ova [*
(PCB) d (d-479 nm) 0.54 pg/ s, 0.5 10 ng
, R 10.5% 34.4%, ECD Bushway [
278 , 1.9% 17% 1.9%
11 %; 78% 114% 82% 123% Cook [ SN PO
, GCG-MS, Semb 1% (a-
479 nm) (DDT) , 20 ng/ g, 6 ng/g
odont’] , 507 ,
, 82% 107%,50% 112%, N,S,C
5.43% Stan (8
, 12. 5L 385 , GC-MIP-AES
1078
GCG-AES
Onaka [
, GC-MS GG-AES NMR ,
GCAES [13,14] ’
, ( )
o} . AES o}
[20]
3.2
GCG-MIP-AES
, Pb Sn  Hg (1]
GGMIP-AES 261. 418 nm  405. 783 nm , [22.23]
Hempel®!  GG-AES HPLGAFS 46U g/ g 270 g/ g
( ) :
[25]
, Sadiki %! 45
, 0.5
257ng/L 0.5 6.5ngL?! Folsvik [%® Suzukr 1%
GGMS Allan [0
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Tutschkut®!!
10 100 ng/kg 1 2 mg/ kg

321 Madon [%] ,
0.63 pg, 0.24 pg, 70.0% 114.0%
Lansens [ Buiska 7% carroDiaz P! ca  [®¥
GCMIP-AES Pamieri [
, 0.08 g 0.6Mg/g, 0.1g 0.1u4d/ g
Qian [ , 87.5%, 0.1
ng/ g,20 5% 2

2
Table 2 The lowest detection limit and sample preparation of methylmercury in differencet matrices

Matrices Determination limit Sample preparation Ref .
Soil 0.1ng'g Ethylation(NaBEt4) and phenylation (NaBPh,) 39
Fish tissie 0. 4pg NeBRhy (KOH-MeOH) + Derivatization(HCO-CH,COl s 40
Soil ,Sediment 0.1ng/g Derivatization (grignard reagent) 41
Tunafish mussd \dodfish 0.04 pg Phenylation (NaB Phy) 42
4
AES )
( (Compound- Independent Cdibration ,CIC) ,
[43]
Hankemeier  [*4! 9 C 5 : Peder-
en [ Sevens 14!
, CN H . Pedersen [l
CIC
43] 3 ciC
3

Table 3 Example of gpplication to rea-world ssppmlesof quantification by compound-indegpendent oolibration (CIC)

Samples and matrix Hements Ref.
Soil s.d 48
Sulfur compoundsin gasoline S 49

Polybrominated diphenyl ethers and poly-

chlorodibenzen (PGB) in fish Br.d 50
Chlorinated pegticides and biphenyls c,a 42
Pegticidesin birds C,H,CI,S 40
Chlorofluorocarbons C.,H,F.d 17

Drugs C,N,H,O 51,52 ,53

Sulfonamide antibiotics C,S\N 54
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AES CIC

Ny, Neu=Axul Axr X Acul Axr X Ny o/ Nery Nyo/ Neyw X C )
Ax.u(Ac) X (C ) Axr(Acy) X (C )

;Nx,r/ Nc,r X C ,
Hardas [ ad/C  H/IC F/ C
suff %1 3 HPOF

GC-MIP-AES ' )
,GCMIP-AES GCMS
, CiC
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Recent Progress on the Sudy and Application with Gas
Chromatogr pahy-Microwave Induced Plasma- Atomic
Emission Spectr oscopy

Wang Qingging* , Gu Mingsong
(Institute of Pharmacology and Toxicology, Beijing 100850)

Abstract  Atomic emisson spectroscopy (AES) can be used as S multaneous multidlement pecific detector
with high sdlectivity. This paper reviews the principle and the characteristics of gas chromalography ( GC)
ooupled with microwave induced plasma (M 1P)-AES, summarizes the gpplications of the technique in the
areaof nor-meta and meta heteroatomic compounds. The progressesin empirica formulae caculation and
compound-independent calibration are progected. 56 references are cited.

Keywords Gas chromatography- microwave induced plasma atomic emisson gectroscopy , review
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