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Chemistry
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PFOS [CFPFOS [CF33(CF(CF22))77SOSO33
--]]
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Uses
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Importance
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Photolithography and 
Semiconductor industry

PFOS makes a unique contribution !!!
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Regulations
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Alternatives

PFBS [CF3(CF2)3SO3
-]

Martin et al. (2003) Environ. Martin et al. (2003) Environ. ToxTox. Chem. 22:196. Chem. 22:196

Fluorotelomers

CF2 = CF2

C3CF2(CF2CF2)n I 

CF3CF2(CF2CF2)nCH2CH2I

CF3CF2(CF2CF2)nCH2CH2OH
Compound BCF

PFBS (C4) < 1
PFHS (C6) 59
PFOS (C8) 3100
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GiesyGiesy et al. (2001) Environ. et al. (2001) Environ. SciSci. Tech. 35:1339. Tech. 35:1339

KannanKannan et al. (2004) Environ. et al. (2004) Environ. SciSci. Tech. 38:4489. Tech. 38:4489

Renner (2004) Science 306:1887Renner (2004) Science 306:1887
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Challenges
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PFOS is the ultimate degradation 
product of PFAS family !!!
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Treatments
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Extreme 
conditions !!!

9



NSF/SRC Engineering Research Center for Environmentally Benign Semiconductor Manufacturing

Objectives
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Analytical Methods
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HPLC-IC DIONEX 3000
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19F NMR
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Advantages

Disadvantages
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Advantages

Monitor PFOS on a routine basis
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GAC – adsorption isotherms
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Experimental set-up
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Calgon F400 provided higher adsorptive capacity
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Adsorption isotherms with GAC Calgon F400
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3-fold higher
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Reductive dehalogenation

&G����H���)�G H���)=H &G=��H���=�
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Biomimetic Reductive Dehalogenation
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Biomimetic reductive dehalogenation of PFOS with Ti(III) 
citrate and cobalamin at 30°C and pH 7.3
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Optimization of kinetics
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18 % defluorination corresponding to 3 mol F- / mol PFOS
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Cobalamin vs Cobalt

Organometallic enzyme cofactor is 
responsible for degradation
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Conclusions
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