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T 100049) 2( 100049)
(HRLC) (ICPMS)
5 mol /L
Q 06 mol/L , 20U g/L Bi,Q 1%
(VIv) 2- 5% (VIV) - , Cs (54 m, 3 9mm x 150 mm)
, (GBW 07601) ,
(GBW 08572) , (AEA MA-B-3/TM) (GBW 080193) 4 ,
03 Q2uglL
1
(Hg)
) , , 5000
[l] 1 (
) [2]
: (CHsHg") (Hg")
e (cC) (HR.C)
(CE) (AAS) (AES) (AFS)
(ICPMY) (4] , ICPM S
, ,HRLC-ICPMS ,
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o Hd" CH.Hg" Moron Y
Cabaneo ™!
, CH,Hg"  Hd’ Hintelmann™! ,
1 b [14]
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HFLC-ICPM S Hd® CHsHg" ,
Hd® CHs;Hg"
2
21
Eleamental X7 ICPMS ( Themo ) 5% lyglk BeCo InU
: 12k, 081L/min( O,),
200 ms, Hg , , 1 ‘W aters
626 : RPg (W aters ,150mm x3 9mm, 54 m); :1mL /min;
;50U L PEEK; Q 06 mol/L , 20U g/L Bi, 0 1% (V/IV) 2-
5% (V IV) -H,0
PEEK @ =0 13mm)
( ) Milli-Q (Millipore ); (
) 8mol/L  HNO, 24 h
22
( > 98%, Riedel-de Haén ); ( ,Merck ,
( , ); 2- ( , Signa ); HNO; HCI(Mos
) H20, ( ) ( ) ( ) :
CH;HGCl H@ 10% (V/V) HNO, 1000 mg/L Hg , 4
0 1%
23
1 200 300 mg 15mL , 2mL HNO, 1mL H,0,,
pH 2 8, , 10mL,Q 45U m ; 2
200 300 mg 15mL , 3mL 1 2mol/L HNO;, 30min ,3000 r/min
10 min, , pH 2 8, ,
10 mL,Q 45 m ; 3 200 300 mg 15 mL ,
3mL 5mol/L HCI, 2
24
PEEK @ =0 13 mm) :
3
31
CH;Hg" HJ" 1020501020 50 g/L
(Y) : (X) ( 1), 1
CH;Hg’ 2- Hf™ 2-
, , ,CHsHg' Hg
1
Table 1 Calibration curve and limit of detection(LOD)
Regression equation Correlation coefficient LOD [ g/L) Linear range( g/L)
CH3Hg" Y =4839X - 2534 0 9995 02 1 50
Ho Y =4362X - 3394 0 9996 03 2 50

Y: (peak area) , (counts) ; X: (concentration) , U g/L
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2 2 , 1 2 mol/L HNO, ,
CHsHg" 30% . Hd" , Hg
, [14] 90% Hg
., CHyHg' Hg”
, CH;Hg" Hd® Raman
) HF® CHsHg
5mol/L HCI CH;Hg" Hdg", Logar
(261 6 mol/L HCI 24 h Hg,
9 a
Table 2 Camparison of different extraction methods
T . R e e S
2 (1) ND¢ 346 +45 346 £45 360 £50 180 £50(n =8) [*"!
Human hair 2 (2) 63+1 ND 63+1
GBW 07601 3 (3) 146 +6 203+27 349123
Pravn 2 (1) 931 11245 206 +5 201 +4 170 10 1
GBW 08572 3 (3) 178 £5 ND 178 £5
a + (reultsare (mean£PD)); b (1) HNO; (concentrated HNO; digestion) (2) 1 2 mol/L
HNO, (extraction) (3) 5mol/L HCI (extraction) ; ¢ (otal HY) =CHzHg* +Hg*; d ND: (not detected)
33 HRARC-ICPMS
HA.C , Cis Hg )
ICPMS ,
Hg , . ,
- ICPM S : ’
: : Hg
, Hg 5% (V/IV) - ,
1 ), ICPMS ,
2% (V/V) 204 g/L  Bi , ,
Hg , PEEK W aters 626
34
(&BW 07601) (&®BW 08572) (AEA MAB-3/T™M) (&@BW
080193) 4 Hd* CH,Hg" ( 3) , ,
Hg Hg CH;Hg’ :
CH;Hg' , Hg Hg
, Hd  CH;Hg'
Hd’ : Hg, Hg :
Hg HAR.C-ICPMS
4 , , Hg
4 , CH;Hg"  Hd’ Hg

3 4
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3

Hg " : Hg

CH;Hg" Hd" ( 2) Hg CH;Hg'

Hg " ( 3
Hg , (Hg 500 g/kg) ,
Hg , 1 2

a

Table 3 The detemination results of standard reference materials

b )
L iterature value

+ + ifi
s MO nako bk el hoborg.  ochrg
o n=3 146 +6° 203 £27 349 +23° 360 £50 180 £50(n =8) 1"
@awW gg;rzl n=3 178 £5° ND® 178 £5 201 £4 170 +101]
@v?/%giggver n=3 ND 167 £12 167 +12° 180° <
MAFE]?’IIATI'\EAA n=3 434 +21" 50 +10 484 £25" 510 +70 434 £15 (n=23) ¥
+ ( resultsare (mean= D)) ; h (btalHg) =CHzHg" +Hd"; ¢ (not detected) ; d

a

(reference value) ; * (P <0Q 05) (there isno significant difference betveen the experimental data and

the certified values P <Q. 05)

Intensity

i

=
i

1600 CH;Hg' @ 500 CH;Hg' Hg™' ‘? 2500 CH;Hg'
~ 1200 | " g~ 400 £ _ 2000 h
2 e00 ’! ¥ EF 300 E% 1500 ‘
?3) " I ﬂ‘ o § 200 o § 1000 I\
- LU I el =W e
0 ‘ = =
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
t/s t/s t/s
. . 3 AEA MAB-3/™
1 CH;Hg" Hd 2 (GBW 07601) HH_C(ICP-MS )
(5u g/L YHALC-ICPM S HRLC-ICPM S )
] ) o ) Fig 3 HRC-ICPMS chranato-
Fig 1  High perfomance liquid Fig 2 HRC-ICPMS chramato- . .
gran for the extraction of fish

chromatography-inductively coupled gram for the extraction of human hair
plasnamass gectometry (HA.C- (@BW 07601)

ICPM S chromaiogran of CH;Hg"

(AEA MAB-3/™M )

and Hd' sandard  lution
(5H glL)

ICPMS
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D eterm nation of Inorganic and M ethylM ercury n
Biological Samples by High Performancel iquid
Chranatography Coupled with Inductively
Coupled PlagnaM ass Spectranetry

WangMeng" 2, FengW eiyue ', Zhang Fand', WangBing" >, Shi Jurwen"?, LiBai', Chai Zhifang', Zhao Yuliang

! (Key Laboratory of Nuclear Analytical Techniques Institute of High Energy Physics
Chinese Acadeny of Sciences Beijing 100049)
? (Graduate School of the Chinese Acadeny of Sciences B eijing 100049)

High perfomance liquid chramatography coupled with inductively coupled plasnaimass gpectrome-

try (HRLC-ICPMS) has been developed for the detemination of inorganic and methyl mercury in biological
sanples D ifferent techniques used o extract inorganic and methyl mercury from biological sampleswere al®
evaluated The sampleswere Dnicated o extract inorganic and methyl mercury in the systam of 5 mol/L HCI

A 5% (V /V) methanol-water mobile phase containing O 06 mol/L anmonium acetate, 20M g/L Bi and 0. 1%
(V1V) 2-mercaptoethanol and a C;s reversed-phase column (504 m, 3 9 mm x 150 mm) was used for sparar
tion of CH;Hg" and Hd © by HRLG.  The concentrationsof CH;Hg™ and Hg ™ in eluentwere detected by ICP-
M S Total four certified reference materials including human hair (@BW 07601) , pravn (@BW 08572) , fis
(AEA MAB-3/TM) and bovine liver (@BW 080193) were analyzed The results showed good accordance
with the certified values The detection Imitsof the method for inorganic and methyl mercury were Q 3 g/L
and QO 2M g/L, regectively
Keywords High perfomance liquid chromatogrgphy, inductively coupled plasnaimass gpectrametry,
hyphened technique, mercury, biological samples, geciation analysis
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