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Abstract

The last few decades have seen drastic growth in the use of brominated flame retardants(BFRs). There
is the problems of polybrominated dibenzo-p-dioxins(PBDDs) and polybrominated dibenzofurans(PBDFs)
generation as by-products in combustion process of BFRs. PBDDs/PBDFs are highlighted the new pollutants
of environmental contamination, recently. In this study, the 10 kinds of PBDDs/PBDFs standards were
used to perform the experiments of recoveries. The analysis of PBDDs/PBDFs in soil
environmental samples. was carried out. In silica gel column cleanup, PBDDs/PBDFs eluted until 80mL
of r-hexane, and the recovery was obtained 73~105%. In multi-layer silica gel column cleanup, the
recovery was obtained 56~125% with various elution solvents. In alumina clean process, the standard
mixture(PBDEs, PBDDs/PBDFs) eluted the first fraction of 2% dichloromethane with n-hexane in the range
of 0~100mL, PBDEs compounds eluted in the second fraction of 50% dichloromethane with n-hexane. In
activated carbon column cleanup, the PBDEs eluted to the first fraction(n-hexane) and second
fraction(toluene), but PBDDs/PBDFs only eluted to the second fraction. The analytical methods of
PBDDs/PBDFs for soil was established based on the experimental results of the environmental samples.
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Table 1. PBDDs/PBDFs compounds for analysis

IZC l;ic
Compound Quantitation | Confirmation | Quantitation | Confirmation
ion ion ion ion
2.3,78-TeBDD 4976923 499.6923 509.7326 511.7306
1.2.3,7.8-PeBDD 577.6008 579.5988 589.6411 591.6391
PBDDs 1,2,34,78-HxBDD 655.5113 657.5093 667.5515 669.5495
1,2,36,7,8-HxBDD 655.5113 0657.5093 667.5515 669.54%
1,2.3.78 9-HxBDD 655.5113 657.5093 667.5515 669.549%
2.3.78-TeBDF 481.6974 483.6954 493.7377 4957357
1,2,3,7.8-PeBDF 561.6059 563.6039 573.6462 575.6442
PBDFs 2.34,78-PeBDF 561.6069 563.6039 573.6462 575.6442
1,2,3.4,7.8-HxBDF 639.5164 641.5144 651.5566 653.5546
1,2.3.4,6,7,8-HpBDF 717.4270 719.4250 729.4673 731.4653
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Table 2. Analytical condition of GC/MSD and HRGC/HRMS

Items Analytical conditions
- GC/MSD Model - HP68%/HP5793
- Injector - 280C
Column + DB-5(30m X 0.25mn ID X 0.25¢m thickness)

+ Source Temperature
-~ MS Quad

100°C (1min, 10C/min) — 300(19min)

- 1507C
- MS Source - 230
- Carrier Gas - He, 1mé/min
- Injection Mode - Split mode
- Mode - SIM
- HRGC/HRMS Model - HP689%0N/autospec Ultima NT
- Irjector - 2607

- Column

MS Source Temp
- Carrier Gas
- Injection Mode
- Ininization Volt
- Accelation Volt
- Resolution

- DB-5(30mx0.25mn ID % 0.1ym thickness)

1407C(1.0min) — 200TC(20C/min) — 290C(5C/min)

- 20T

- He, 1n¢/min
- Splitless

-+ 40eV

- 10kV

- 12,000
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Soxhlet extraction

Sulfuric acid treatment

|

Sulfurki acid/silicagel column

Florisil column
60% dichloromethane/hexane 150mL
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100ml PBDD/Fs
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Fig. 1. Flowchart of PBDDs/PBDFs in environmental samples
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Fig. 2. HRGC/MS chromatogram of T4BDDs/BDFs in soil sample.
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