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PHU��DQG�SRO\ÀXRURDON\O�VXEVWDQFHV�
�3)$6��DUH�XELTXLWRXV�HQYLURQPHQ-

tal contaminants found in everything 
IURP�FRQVXPHU�JRRGV�WR�¿UH�UHWDUGDQWV�
WR�FRVPHWLFV��7KHLU�PRVW�VLJQL¿FDQW�
XVH�LV�LQ�PLOLWDU\�JUDGH�¿UH¿JKWLQJ�
IRDPV�WKDW�KDYH�EHHQ�XVHG�IRU�GHFDGHV��
causing widespread contamination of 
JURXQGZDWHU��GULQNLQJ�ZDWHU�ZHOOV��
VXUIDFH�ZDWHU��DQG�VRLO��)LUH¿JKWLQJ�
GULOOV�SHUIRUPHG�DW�PLOLWDU\�EDVHV�DQG�
airports have led to high concentrations 
RI�3)$6�QHDU�PLOLWDU\�EDVHV��DLUSRUWV��
and industrial manufacturing facilities 
(where PFAS are either used or pro-
GXFHG���DV�ZHOO�DV�LQ�ODQG¿OO�OHDFKDWH�
	 PFAS have recently attracted 
intense regulatory scrutiny as a result 
RI�WR[LFRORJLFDO�VWXGLHV�OLQNLQJ�WKHP�
WR�KHDOWK�SUREOHPV�VXFK�DV�FDQFHU�DQG�
reproductive issues. The U.S. Envi-
ronmental Protection Agency (EPA) 
UHFHQWO\�SURSRVHG�GULQNLQJ�ZDWHU�PD[L-
mum contaminant limits (MCLs) for 
VL[�3)$6��LQFOXGLQJ�SHUÀXRURRFWDQH�
VXOIRQLF�DFLG��3)26����QJ�/��DQG�SHU-
ÀXRURRFWDQRLF�DFLG��3)2$����QJ�/��
	 While separation of PFAS from 
FRQWDPLQDWHG�ZDWHU�FDQ�EH�GRQH�
ZLWK�H[LVWLQJ�WHFKQRORJLHV��VXFK�DV�
FDUERQ�¿OWUDWLRQ��¿QDO�GHVWUXFWLRQ�RI�
3)$6�UHPDLQV�D�VLJQL¿FDQW�JDS�LQ�
WKH�PDUNHW��3)$6�DUH�QRW�HIIHFWLYHO\�
EURNHQ�GRZQ�E\�LQFLQHUDWLRQ��DQG�WKH\�

do not have a natural half-life. The 
environmental remediation industry 
QHHGV�HIIHFWLYH�WHFKQRORJ\�IRU�RQ�VLWH��
end-of-life destruction of PFAS. 
	 ,Q�������7LPRWK\�6WUDWKPDQQ¶V�
UHVHDUFK�JURXS�DQG�FROODERUDWRUV�
at the Colorado School of Mines 
�&60��GHPRQVWUDWHG�WKDW�VXEFULWLFDO�
K\GURWKHUPDO�SURFHVVLQJ�FDQ�EH�XVHG�
to destroy PFOS. The addition of a 
VWURQJ�EDVH��e.g., sodium hydroxide) 
ZDV�VKRZQ�WR�GULYH�FRPSOHWH�GHÀXR-
ULQDWLRQ�RI�WKH�3)26�PROHFXOH��i.e., 
FOHDYDJH�RI�DOO�FDUERQ�ÀXRULQH�ERQGV��
,Q�VHYHUDO�VXEVHTXHQW�VWXGLHV��WKH\�
demonstrated that these so-called 
K\GURWKHUPDO�DONDOLQH�WUHDWPHQW�
�+$/7��FRQGLWLRQV�FDQ�EH�XVHG�WR�
FRPSOHWHO\�GHVWUR\�DQG�GHÀXRULQDWH�DOO�
NQRZQ�3)$6�WKURXJK�D�FRPELQDWLRQ�
RI�WKHUPDO��K\GURO\VLV��DQG�K\GUR[LGH�
driven reaction mechanisms. 
	 Hydrothermal processing is a 
EURDG�WHUP�IRU�D�UDQJH�RI�FKHPLFDO�
processes that are performed in hot 
water. Hydrothermal processing can 
WDNH�SODFH�LQ�VXEFULWLFDO�ZDWHU��ZKHUH�
HOHYDWHG�SUHVVXUH�LV�XVHG�WR�NHHS�ZDWHU�
LQ�D�OLTXLG�SKDVH�DERYH�WKH�DWPR-
VSKHULF�ERLOLQJ�WHPSHUDWXUH�RI�����&��
DQG�VXSHUFULWLFDO�ZDWHU��ZKHUH�SUHV-
VXUHV�DERYH������03D�DQG�WHPSHUD-
WXUHV�DERYH�������&�FRPELQH�WR�FUHDWH�
D�VWHDP�OLNH��QRQSRODU�UHDFWLQJ�HQYL-
URQPHQW��%RWK�VXEFULWLFDO�DQG�VXSHU-
critical reacting environments have 
XQLTXH�WKHUPRSK\VLFDO�SURSHUWLHV��DQG�
HDFK�UHJLPH�IDYRUV�VSHFL¿F�UHDFWLRQ�
mechanisms. Hydrothermal process-
LQJ�KDV�KLVWRULFDOO\�EHHQ�SODJXHG�E\�
challenges with corrosion and com-
SRQHQW�OLIHWLPHV��UHTXLULQJ�WKH�XVH�RI�
H[SHQVLYH�DOOR\V��UHSODFHDEOH�V\VWHP�
FRPSRQHQWV��DQG�RU�HOHJDQW�FKHPLFDO�
corrosion prevention strategies.
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