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CD Y- HBCD B-HBCD 9 min 3 g ,‘f"\
HBCDs ’ é o 7.95f |
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HBCDs ) 450 5.50 6.50 7.50‘ \8.5(0‘ 9.50 10.50 11.50
1.1 , (SIM) Time
, 2.5 150 ng/ mL 1 HBCDs
R 0.991 0.9980-HBCD 3-HB- Fig.1 Total ion chromatogram of HBCDs
CDY-HBCD 20 pg 45 pg 15 po(
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2.3
, (U S Department of Commerce National Bureau of
standards GAITHERSBURG,MD, 200 ) 10 ng/g 0O-HBCDB-HBCD Y-HBCD
0.5g HBCDs

, 79.3% 109. 9 %( 1) 7
(US Department of Commerce National Bureau of standards GAITHER®BURG,MD, 200 )

HBCDs , 2 s81f f R A H* H* g7 3 HBCDs
, 5ng/g
1 HBCDs (n=17
Tablel Recoveriesdf HBCDs in soil amples ( n=7)
o- HBCD B- HBCD y- HBCD
Recovery ( %) 87.6+12.5% 79.3+10.2% 109.9+13.9%
2

Table 2 HBCDs concentrations in spiked soil samples
HBCDs s x* 3* x%* % %* sr* Average  RSD (%)

a 9.9 10.3 8.7 9.2 8.9 6.6 7.8 8.8 14.3
B 9.3 7.9 9.4 8.2 7.3 6.9 6.5 7.9 12.9
y 8.7 12.0 11.4 12.2 11.1 12.1 9.4 11.0 12.7
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2.4
, HBCDs a-HBCD y-HBCD 28.99 po/g

32.35 pg/ g B-HBCD a- HBCD y-HBCD (18 28 x10° pg/ g
41 109 x10° pg/ g) ¥ ) HBCDs , ,
HBCDs , HBCDs Y-HBCD (

78 % ), 0-HBCD B-HBCD 31, HBCDs y-HBCD «a-HBCD B-
HBCD 31, y-HBCD a-HBCD B-HBCD 11,
[1] JIANG Yuqi( ) . Chemical technology economy ( )[J] ,2006 ,24(9) :14.

[2] Morf L S,TrempJ,door R,Huber Y ,Stengele M ,Zenegg M. Environ. Sci. Technol. [J] ,2005 ,39:8691.

[3] Zellere H,Kirsch P. Hexabromocyclododecane:28-day Feeding Trials with Rats[ R]. Mattawan: KEM|,2002.

[4] Chengelis C P. A 28-day Repeated Dose Oral Toxicity Study of HBCDsin Rate. [ R]. Ashland ,OH ,USA :Wil Research
L aborataries,1997.

[5] Chengelis C P. A 90-day Ora(gavage) Toxicity Study of HBCDsin Rate. [ R]. Ashland ,OH ,USA :Wil Research L abo-
rataries,2001.

[6] Morris S,Allchin C R,ZegersB N ,HaftkaJ J H ,BoonJ P ,Belpaire C,Leonards P E G,Van Leeuwen S P J ,Boer J.
Environ. Sci. Technol. [J] ,2004 ,38(21) :5497.

[7] Leonards P,Vethaak D ,Brandsma S, Kwadik C,Micic D Jol J ,Schout P ,Boer J. Species Secific Accumulation and Bio-
trandormation of Polybrominated Diphenyl Ethers and Hesabromocyclododecane in Two Dutch Food Chains[ R]. To-
ronto ,Canada: Proceedings of the Third International Workshop on Brominated Flame Retardants BFR ,2004.

[8] Morris S,Bersuder P,Allchin C R,Zegers B ,BoonJ P,Leonards P E G,Boer J. Trends in Analytical Chemistry[J],
2006 ,25(4) :343.

[9] Marvin C H,Tomy G T ,Alace M ,Mainnis G. Chemosphere[J] ,2006 ,64 :268.

Analysis of Trace HBCDs in Soil by Ultra Perfor mance
L iquid Chromatography-Mass Spectrometry

PAN Hefang™, HUI Yang®, WANGJing' , ZHANG Xiao-ling’ , XU Ying®
(1. Zhejiang Province I nvironmental Monitoring Centre, Hangzhou 310012;
2. Institute of Hydrobiology, Chinese Academy of Science, Wuhan 430072)

Abgtract : An analytical method has been developed for the determination of hexabromocyclododecanes

(HBCDs) in soil by ultra performance liquid chromatography with mass spectrometry (UPLC/MS).

The three HBCDs @- HBCD ,3- HBCD andy- HBCD) were separatedin 9 min. The recoveriesof the three

HBCDs were 79.3 % 109.9 %, and the method showed good linearity in HBCDs concentrations of 2.5
150 ng/ mL with the correlation coefficient of 0.991 0.998. The detection limits of a- HBCD , 3-

HBCD andy-HBCD were 20 pg, 45 pg and 15 pg, respectively.
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