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; TEL 98 0%, ; (TPH) A ldrich ,
90% , : (TTRL) Accu Standard Inc , Q2glL
, 18vQ

22
221 Pb PL "

, , 4 0 1 mol/L -
0 1 mol/L )
222 ,
223 , 1% HNO, ,

Po’" ™ML TEL TPHL ,

3
31 UV ICPMS = 150 mm , 1mL /minA =254
m, ™L TH TP  TTE V. Nup =30/70( Q 1 mol/L
-0 1 mol/L ) Q1110mg/k T™L TE TPHL UV
. 100% 10mg/L TP Q11 10mg/L
TTH UV , ML TR TPHL  TTEL UV
, , ICPM S
32 HPLC
321 ., IcP V. Nup =55/45,
Q 4mL/min, 15min , ,
/ , /
322 = 1% HNO, , 100%
, PG : :
= 2501 g/L , ,Po’”
, 25% ,
, , 100%
7 5% 1% HNO; 92 5% =
323 , 250 mm (9391 20 mm™ 30 mm**!
, [10] , [10 12] 250mm ,
ICPM S Rf 1 /W,
) 150 50 mm
, ( 150mm Vo Nup 10/90
20/80 30/70, 50 mm V. Nup 10/90 15/85 30/70 40/60 ),
, PY" ™ML TE 3 TP TTEL
, V. VMyp =40/60, 1 0mL/min ,TPHL 50 mm 40 min
50% TP 150 mm ,
30 min, , , JPBT ML TPHL 50 mm
9 18 min ( 1), ., TTR . V. Nyp =50/50,
10 V. Nyp =65/35, 0 4mL/min 60 min ,
, [10] , 90%,

( 30min) TTH , ICP )
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TTH
(P’ ML) , TPHL ,
,  50mm 150 mm 4 5 , , ICP
, [9] HRLC-ICPM S
CPMS [10]
324 50 mm P’* ™ML TEL TPH 4
, .V Nug 10/90 15/85 30/70 40/60
, TPHL : , V. Nup =50/50
55/45 , TPhL , 4 ,
(R) ( 1)
1 (R)

Table 1 Retention time of lead gpecies and reslution of neighboring chromatographic peaks

Retention time of lead gecies (9

Rewlution of two neighboring peaks

: Flov rate
Mobile phase (mL /min) Pb ™L TR TPHL Pb+ML ML +TEL TE +TPH
06 78 94 148 1064 142 351 18 17
V' repermy Mo =50/50 08 59 71 111 784 121 310 17. 29
10 47 58 89 629 0 81 221 15 76
12 37 47 74 522 0 65 139 12 32
Q4 112 132 190 906 1 47 3 08 15 42
V' ety Nip =55/45 Q5 93 109 157 733 143 3 05 15 16
06 79 92 134 621 141 302 14. 82
08 57 69 97 445 0 88 136 10 60
TML: trimethyllead chloride; THL: triethyllead chloride; TPHL: triphenyllead chloride
20000
£ 16000
’ J':>(Es
CP Eg 12000
’ ’ pg 8000
V. Ny =55/45, a6 = % 4000 4
mL/min , 11min 4 BN S V1 S AN
0 100 200 300 400 500 600 700 80!
s = 1 tr/S
0 1 mol/L -0 1 mol/L (pH =4 70) L 4
, 2504 g/L
Hg Fig 1 Mass chramatogrgphic ectra of four lead
325 ) pH pecies by high perfomance liquid chramatogrephy-
B inductively coupled plasnamass ectrametry
pH - 1 P*; 2 ™ML; 3 TH; 4 TP
pH 4
: pH P, ML , TR
, TPHL t R , Q 1 mol/L 0 1 mol/L
(pH =4 70) : PO ML : TPHL
33
0 50 100 150 200 250p g/L 4 ,
50 +50 50 +100 50 +150 100 +100M g/L 4
, ( 2) 93 8% 115 6%

,Pb "y =100 53x + 7189, r = Q0 9581; TML:
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y =101.24x +1042 5, r=0 9946; TH.: y =9Q 542x +678 38, r =Q 9957; TPhL: y =34 302x + 201 95,

r=0. 9939 ,PE* , 3
( 2) = , , ™ML, TEL TPH
, 92.1% 116 5%
34 2 4
Table 2 Spiked recovery of four lead pecies
4
( & ) (RSD) ' Yiked concentration Spiked recovery of four lead gecies (%)
TPH RD, Lgn) P ™L TEL TPH
50 +50 111 3 103 0 96 8 101 8
50 +100 113 3 9. 7 97. 4 102 2
3 4 50 + 150 115 6 109. 3 101 1 99 9
100 +100 96 5 99 2 98 1 93 8
' DW +50 89 3 101 2 98 8 116. 5
, (W +50) +50 137. 8 107. 8 110 5 92 1
(W _+50) +100 129 9 112 3 105 2 98 0
TW: (tap water)
3 4 (n=8)
Table 3 Precision and sensitivity of four lead species(n =8)
Precision
 RD [ RD Sensitivity/ (cps/10”°)
L ead RD of intensity (%) RD of retention time (%) RD
pecies Exp_ value 19] RD of peak (9]
Ref value qquare (%) Exp. value Ref value
PR?* 7 4 84 4.2 13 10 303 385
™L 14. 3 14. 4 4.5 13 10 124 499
TH 11 3 11 3 52 05 08 107 144
TPhL 91 8 3 09 Q6 4.5 40
(note) : RD (RD of the maximum intensity) ; 6 RD
(RD of themean intensity of the six intensity near themaximum intensity) ; RD (RD of the time of themaxi-
mum intensity) ; 6 RID (RD of themean time of the six time of the six intensity near the maxi-
mum intensity)
4 4
Table 4 Equipment and method detection limit(DL) of four lead gecies
Equipment DL M ethod DL
: Relative DL /L Abolute DL
Lead pecies Relative DL Abslute DL Ugl) o1 (pg) )
@) (p9)
Exp. value Ref value Exp.value Ref _value
Pp?* Q 27 5 189 0. 32 38 32
™L 0. 80 16 2 33 0 25 47 25
TH 119 24 120 0 87 24 87
TPhL 3 07 61 1 96 39
[9] ICPMS , lgl-&
PO’ ML : , : TPHL
) RD RD ,
: POt ML
, THL
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L ead Speciation Analysis by High Performancel iquid Chramatography-
Inductively Coupled Plasna M ass Spectrametry

Pan Yuanhai' , L iu Xiangsheng, He X izoging, W ang Changhua
(General Research Institute for N onferrousM etals B eijing 100088)

Abstract Seciation of inorganic lead (PO ") , trimethyllead chloride(T™ML) , triethyllead chloride (TE.) ,
triphenyllead chloride (TPHL) was investigated using high perfomance liquid chromatogrgphy (HARLC) with
the detection of inductively coupled plasna mass gectrametry ( ICPMS) on a short reversed-phase liquid
chramatographic column of 50 mm long in more than 10 minutes Optimal chramatbgraphic conditions were
0.1 mol/L acetic acid- 0. 1 mol/L anmonium acetate buffer at pH 4 70 and 55% methanol as the mobile
phase with flov rateof O 6 mL /min Recovery of four lead gecies in de-ionized water and tap water are in the
range of 93 8% 115 6%and 89 3% 137. 8%, regpectively RI of peak intensity and retention time is
in the rangeof 7. 4% 14 3% andQ 5% 1 3% and detection Iimitsof equipment and method are in the
rangeof O 27 3 07M g/L and 1L 20 2 334 g/L, regectively.
Keywords Lead geciation, high perfomance liquid chromatography-inductively coupled plasnamass gec-
trametry
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