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7KHUH�ZHUH�����������ȴUHV�UHSRUWHG�LQ�WKH�8QLWHG�6WDWHV�
LQ�������DFFRUGLQJ�WR�1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ��
7KHVH� ȴUHV� FDXVHG� ������ FLYLOLDQ� GHDWKV�� ������� FLYLOLDQ�
LQMXULHV��DQG�������ELOOLRQ�LQ�SURSHUW\�GDPDJH�

6DGO\��WKH�GDQJHU�GRHV�QRW�HQG�ZKHQ�WKH�ZDWHU�LV�GULHG��
ZDOOV�UHSODFHG��DQG�QRUPDOF\�UHVWRUHG��)LUH�LV�D�UHDFWLRQ�
DQG�D�SURFHVV�

)LUH�LWVHOI�RQO\�VSUHDGV�ZKHQ�WKDW�SURFHVV�LV�IHG�ZLWK�IXHO�
DQG�R[\JHQ��ΖWHPV�DQG�PDWHULDO�FRQVXPHG�E\�WKH�ȴUH�DUH�
QRW�H[HPSW�IURP�WKH�Ȋ/DZ�RI�0DWWHU�ȋ�)LUHȇV�GHDGO\�OHDYH�
EHKLQG��VRRW��FDXVHV�VHULRXV�KD]DUGV�WR�ȴUVW�UHVSRQGHUV��
UHPHGLDWRUV��DQG� WKRVH�ZKR�UHWXUQ� WR�DQ�D΍HFWHG�DUHD�
WKLQNLQJ�WKH�GDQJHU�LV�RYHU��ΖW�LV�FULWLFDO�WR�XQGHUVWDQG�WKH�
VHULRXV��ORQJ�WHUP��DQG�QHJDWLYH�H΍HFWV�RI�VRRW�

SOOT: A LINGERING THREAT

6RRW� IRUPV� GXULQJ� WKH� ȴUH� DQG� LW� LV� DQ� LQFRPSOHWH�
FRPEXVWLRQ�IURP�PROHFXOHV��7KHVH�SUHFXUVRU�PROHFXOHV�
VXFK� DV� DFHW\OHQH� DUH� DOO� QDQRSDUWLFOHV�� VPDOOHU� WKDQ� ��
QDQRPHWHUV��$V�WKHVH�VRRW�SDUWLFOHV�DUH�FUHDWHG�WKH\�FDQ�
EHFRPH�PL[HG�ZLWK�PHWDO�R[LGHV�DQG�ZLWK�PLQHUDOV�WKDW�
FDQ�EH�FRDWHG�ZLWK�VXOIXULF�DFLG��7KHVH�FRPELQDWLRQV�RI�
DFLGV��FKHPLFDOV��PHWDOV��DQG�VRLOV�DUH�VPDOOHU�WKDQ�PROG�

DQG�GXVW�SDUWLFOHV�DUH�WUXO\�PLFURVFRSLF�GDQJHUV��PDNLQJ�
VRRW�YHU\�VPDOO�DQG�FRPSOH[�

$�FRPPRQ�KRXVH�ȴUH�LV�D�JRRG�H[DPSOH�RI�WKH�PDJQLWXGH�
RI�WKLV�UHPDLQLQJ�WR[LQ��$�KRXVH�FRQWDLQV�D�ZLGH�YDULHW\�
RI�PDWHULDOV��IURP�ZRRG�DQG�SDSHU��WR�SODVWLFV�DQG�RWKHU�
V\QWKHWLF�LWHPV���7KLV�UHVXOWV�LQ�VRRW�FRQWDPLQDWLRQ��DQG�
SRVHV�D�ORQJ�ODVWLQJ�WKUHDW��WKDW�RQO\�QRZ�LV�JHWWLQJ�PRUH�
DWWHQWLRQ�

7KH� SDUWLFOH� VL]H� RI� VRRW� LV� DSSUR[LPDWHO\� ����PLFURQV��
D� VL]H� WKDW� LV� DVVRFLDWHG� ZLWK� GHHS� OXQJ� SHQHWUDWLRQ��
3DUWLFOHV�WKDW�DUH�DSSUR[LPDWHO\����PLFURQV�RU�ODUJHU�JHW�
WUDSSHG�LQ�WKH�XSSHU�UHVSLUDWRU\�WUDFW��3DUWLFOHV�WKDW�DUH�
��PLFURQV�RU�VPDOOHU�FDQ�PDNH�LW�GRZQ�WR�WKH�ORZHU�OXQJ�
ZKHUH�WKH�JDV�H[FKDQJH�RFFXUV�LQ�WKH�DOYHROL��ΖQ�RUGHU�WR�
R΍HU�VRPH�SHUVSHFWLYH�RQ�WKH�VL]H�RI�WKHVH�SDUWLFOHV��WKH�
GXVW�\RX�VHH�ȵ\LQJ�LQ�WKH�OLJKW�FRPLQJ�WKURXJK�D�ZLQGRZ�
LV�DERXW����PLFURQV�LQ�VL]H��$LUERUQH�VRRW�SUHVHQW�ZLWKLQ�
WKH� EUHDWKLQJ� ]RQH� RI� ZRUNHUV� LV� WRR� VPDOO� WR� EH� VHHQ�
ZLWK�WKH�QDNHG�H\H�DQG�FDQ�HDVLO\�EH�LQKDOHG�

%UHDWKLQJ� WKHVH� WLQ\�SDUWLFOHV�FDQ�FDXVH�FRURQDU\�KHDUW�
GLVHDVH�� DVWKPD�� EURQFKLWLV�� DQG� RWKHU� UHVSLUDWRU\�
LOOQHVVHV��7KHVH�LOOQHVVHV�FDQ�OHDG�WR�D�JHQHUDO�GHFUHDVH�
LQ�RQHȇV�TXDOLW\�RI�OLIH�DQG�HYHQ�SUHPDWXUH�GHDWK�
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$V� D� QDWLRQ�� ZH� DOO� VDZ� WKH� UHVXOWV� RI� PLFUR� SDUWLFOHV�
VLPLODU� WR�VRRW� LPSDFWLQJ�ȴUVW� UHVSRQGHUV�DQG� UHFRYHU\�
ZRUNHUV� ZKR� UHVSRQGHG� WR� WKH� 7HUURULVW� $WWDFNV� RI�
������ 7KHVH� KHURHV� DUH� QRZ� IDFLQJ� FKURQLF� LOOQHVVHV��
$FFRUGLQJ�WR�DQ�$UWLFOH�SXEOLVKHG�LQ�WKH�1HZ�<RUN�3RVW�LQ�
������������JURXQG�]HUR�UHVSRQGHUV�KDYH� IDOOHQ� LOO��7KH�
QXPEHUV� RI� SUHPDWXUH� GHDWKV� WKDW� FRXOG� EH� OLQNHG� WR�
WKLV�DWWDFN�DUH�LQFKLQJ�FORVHU�WR�������

:KLOH� WKH� DWWDFNV� DUH� IDU� IURP� HYHU\GD\� HYHQWV�� ȴUVW�
UHVSRQGHUV� DQG� ȴUH� UHPHGLDWLRQ� FRPSDQLHV� DUH�
FRQVWDQWO\� ZRUNLQJ� LQ� VLPLODU� DWPRVSKHUHV�� 7KHVH�
FRPPXQLW\� VHUYDQWV� DUH� RIWHQ� XQDZDUH� DQG� ZRHIXOO\�
XQSUHSDUHG� RI� WKH� GDQJHUV� WR� VRRW�� FUHDWLQJ� OLDELOLW\� WR�
PXQLFLSDOLWLHV�DQG�SULYDWH�FRPSDQLHV�

:LWK� KHDOWK� RQ� WKH� OLQH�� WKHUH� DUH� VWHSV� ZKLFK� FDQ�
EH� WDNHQ� QRZ�� ZLWK� DGYDQFHG� WHFKQRORJ\� ZKLFK� FDQ�
HOLPLQDWH�WKH�VWUHVV�RI�VRRW�LQ�RXU�FRPPXQLWLHV�

SOLVING SOOT: TECHNIQUES AND 
TECHNOLOGIES IN COMPLETING 
SOOT CONTAMINATION

ΖW�LV�LPSUDFWLFDO�DQG�LPSODXVLEOH�WR�DYRLG�VRRW��+RZHYHU��
WKH� WHFKQRORJ\� GRHV� H[LVW� WR� PDQDJH� VRRW� FKDOOHQJHV��
7KDW� WHFKQRORJ\� LV� 6WHUD0LVWȠ� DQG� ZKHQ� LPSOHPHQWHG�
ZLWK� SURDFWLYH� WHFKQLTXHV�� LW� FDQ� SURWHFW� WKRVH� ZKR�
VHUYLFH�RXU� FRPPXQLWLHV� DQG� FOLHQWV� WU\LQJ� WR�PRYH�RQ�
IURP�GLVDVWHU�

SOME SIMPLE AND COMMON-SENSE 
TECHNIQUES INCLUDE:

• :HDULQJ�D�3$35�GXULQJ�HQWU\�DQG�UHHQWU\�XQWLO�VRRW�LV�
FRQWDLQHG�

• &RQWLQXRXV�XVH�RI�DQ�DLU�SXULI\LQJ�UHVSLUDWRU�SRVW�VRRW�
FRQWDLQPHQW� LQFOXGLQJ� &%51� �&KHPLFDO�� %LRORJLFDO�
5DGLRORJLFDO�� DQG�1XFOHDU�� FDQLVWHUV�ZKHUH� WKH� ULVN�RI�
FKHPLFDO� ODFHG� VRRW� LV� D� ZRUU\�� RU� DQ� 1��� UHVSLUDWRU�
ZKHUH�SDUWLFXODWHV�DUH�RQO\�FRQFHUQ�

• 1RW� HDWLQJ� RU� GULQNLQJ� LQ� WKH� DUHD� ZKHUH� WKH� VRRW�
FRQWDPLQDWHG�LWHPV�DUH�VWRUHG�RU�EHLQJ�UHVWRUHG�

• :HDU�QLWULWH�JORYHV�

• 'R�QRW�EULQJ�\RXU�KDQGV�WR�\RXU�IDFH�ZKLOH�\RXU�JORYHV�
DUH�RQ�

• :HDU�VDIHW\�JODVVHV�

• :DVK�\RXU�KDQGV�WKRURXJKO\�DIWHU�UHPRYLQJ�JORYHV�

:KLOH�JRRG�SUDFWLFH�RI�FRPPRQ�VHQVH�WHFKQLTXHV�DOORZV�
IRU�IURQW�OLQH�SURWHFWLRQ�LQ�D�ȵXLG�HQYLURQPHQW��WKH�WLPH�
LV�QRZ�IRU�DGYDQFHG�WHFKQRORJLHV�WR�EH�LQFRUSRUDWHG�LQWR�
VRRW�UHVSRQVH�

:LWK� WKH� SUHVHQFH� RI� K\GURJHQ� F\DQLGH� �D� E\SURGXFW�
RI� EXUQLQJ� ZRRO�� DQG� PDQJDQHVH� DQG� EHQ]HQH� �D�
E\SURGXFW�RI�EXUQLQJ�ZRRG��DQG�)RUPDOGHK\GH� �RQH�RI�
WKH�PRVW�SHUYDVLYH�WR[LF�FKHPLFDOV��WKH�QHHG�LV�QRZ��DQG�
WKH�GDQJHU�LV�UHDO�

&XUUHQW� XVH� RI� +(3$� YDFXXPV� GR� QRW� DGGUHVV� WKH�
PROHFXODU� PDNHXS� RI� WKUHDWV� WKDW� OXUN� ZLWKLQ� VRRW��
+RZHYHU�� LQ� UHFHQW� ȴHOG� XVH�� DQG� WKURXJK� SURRI� RI�
FRQFHSW�� 6WHUDPLVW� %LQDU\� ΖRQL]DWLRQ� 7HFKQRORJ\� LV�
EHFRPLQJ�PRUH�DQG�PRUH�RI�D�VROXWLRQ�ZKHQ�LW�FRPHV�WR�
ȴJKWLQJ�VRRW�DW�WKH�PROHFXODU�OHYHO�
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6WHUDPLVW� WHFKQRORJ\�SDVVHV�D� ORZ�SHUFHQWDJH� �DSSUR[��
������K\GURJHQ�SHUR[LGH�VROXWLRQ�WKURXJK�D�FROG�SODVPD�
DUF��EUHDNLQJ� WKH�ERQGV�RI� WKH�K\GURJHQ�SHUR[LGH��7KH�
UHVXOWLQJ�K\GUR[\O�UDGLFDOV�DUH�DSSOLHG�WR�VXUIDFH�HLWKHU�

WKURXJK�GLUHFW�SRLQW�DQG�VSUD\�DQG�ZKROH�URRP�IRJJLQJ��
7KHVH� GLYHUVH� DSSOLFDWLRQV� DOORZ� IRU� PRELOH�� UDSLG�
GHSOR\PHQW�

COMPLETE ROOM TREATMENT TIMES

M
IN

U
TE

S

SHORT TREATMENT TIMES = QUICK TURNOVER TIMES

STERAMIST™
ENVIRONMENT SYSTEM
Ionized Hydrogen
Peroxide

STERAMIST™
SURFACE UNIT
Ionized Hydrogen
Peroxide

HYDROGEN 
PEROXIDE 
VAPOR

ACTIVATED 
HYDROGEN 
PEROXIDE

VAPORIZED 
HYDROGEN
PEROXIDE

 * AERATION DEPENDENT ON ROOM SIZE

APPLICATION TIME CONTACT TIME AERATION TIME

sec

*
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$23ȇV�� 7KH� GHVWUXFWLRQ� RI� SROOXWDQWV� LQ� $23V� LV� EDVHG�
RQ� WKH� QRQ�VHOHFWLYH� UHDFWLRQ� RI� K\GUR[\O� UDGLFDOV� RQ�
RUJDQLF� FRPSRXQGV�� 7KLV� PHDQV� WKDW� WKH� UHVXOWLQJ�
LRQL]HG� K\GURJHQ� SHUR[LGH� LV� KLJKO\� H΍HFWLYH� DJDLQVW� D�
VHULHV� RI� SROOXWDQWV� DQG� RUJDQLF� FRPSRXQGV�� LQFOXGLQJ�
SKDUPDFHXWLFDO�FRPSRXQGV��G\HV��VPRNH�PROHFXOHV��DQG�
HYHQ�IRUPDOGHK\GH��Ȋ7KH�K\GUR[\O�IUHH�UDGLFDO��2+��LV�WKH�
PDMRU�R[LGL]LQJ�FKHPLFDO� LQ�WKH�DWPRVSKHUH��GHVWUR\LQJ�
DERXW�����*W�RI�WUDFH�JDVHV�� LQFOXGLQJ�&+��DQG�DOO�+)&V�
DQG�+&)&V��HDFK�\HDU�ȋ��(KKDOW��������

7KH� DERYH� DOORZV� IRU� WKH� DVVHUWLRQ� WKDW� VLQFH� VRRW� LV�
FKLHȵ\� FRPSRVHG� RI� FDUERQ� DQG� FDUERQ� LV� ERQGHG��
6WHUD0LVWȠ� ZLOO� EUHDN� WKH� ERQG� DQG� UHGXFH� FDUERQ��
ZKLFK�ZLOO�UHGXFH�VRRW�FRQWDPLQDWLRQ�DQG�VPRNH�RGRUV�

ΖQ� FRQMXQFWLRQ� ZLWK� UHGXFLQJ� FDUERQ� DQG� VRRW�
FRQWDPLQDQW� ORDGV�� WKH� ΖRQL]HG� +\GURJHQ� 3HUR[LGH�
�L+3Ƞ��SURFHVV�SURYLGHV�D�SRZHUIXO� WRRO�� QRW� MXVW�ZKHQ�
LW� FRPHV� WR� D� VWUXFWXUH� EXW� DOVR� ZKHQ� LW� FRPHV� WR� WKH�

QHHG� WR� GHFRQWDPLQDWH� UHVSRQVH� YHKLFOHV�� HTXLSPHQW�
DQG�VHFRQGDU\�FRQWDLQPHQW�DUHDV��$FFRUGLQJ�WR�6XUIDFH�
&RPSDWLELOLW\� 6WXGLHV�� ZKLFK� PHDVXUH� WKH� H΍HFWV� RI�
6WHUD0LVWȠ� RQ� PXOWLSOH� VXUIDFHV�� WKH� VROXWLRQ� FDQ� EH�
XVHG�WR�GHFRQWDPLQDWH�VXUIDFHV�WKDW�PD\�JR�XQWRXFKHG�
LQFOXGLQJ� FRPSXWHUV�� FDOLEUDWHG� WRROV�� UHVSRQVH�
JHDU�� UXEEHUV� DQG� FORVH� VNLQ� FRQWDFW� VXUIDFHV�� 7KLV�
FRPSDWLELOLW\� DOORZV� IXUWKHU� VWHSV� WR� EH� WDNHQ� WR� WUXO\�
SURWHFW�ȴUVW�UHVSRQGHUV�DQG�UHPHGLDWRUV�IURP�VHFRQGDU\�
FRQWDPLQDWLRQ�

:KLOH� JUHDWHU� DZDUHQHVV� RQ� WKH� GDQJHUV� RI� VRRW� LV�
EURXJKW�WR�WKH�IRUHIURQW��WKH�PDUNHW�ZLOO�GULYH�WKH�QHHG�
IRU�VROXWLRQ�� ΖQ� WUXWK�� LW� LV� LPSRUWDQW�DV�ȴUVW�UHVSRQGHUV�
DQG� UHPHGLDWLRQ� FRPSDQLHV� WR� GULYH� WKH� QHHG� IRU� D�
VROXWLRQ� IRU�VRRW�FRQWDPLQDWLRQ��6RRW�KDV�EHHQ�DURXQG�
DV� ORQJ� DV� ȴUH�� DQG� ZKLOH� WKDW� FRPELQDWLRQ� ZLOO� QHYHU�
EH� EURNHQ�� ZH� QRZ� KDYH� WRROV� DQG� WHFKQLTXHV� DW� RXU�
GLVSRVDO�ZKLFK�ZLOO�OHVVHQ�WKH�LPSDFW�LQ�RXU�FRPPXQLWLHV��
ΖW� LV� LPSHUDWLYH� WKDW� DFWLRQ� LV� WDNHQ�� 7HFKQRORJLHV� OLNH�
6WHUD0LVWȠ� DOORZ� IRU� D� VROXWLRQ� WKDW� LV� VLPSOH�� HDV\� WR�
LQWHJUDWH��DQG�VFDODEOH�IRU�DQ\�UHVSRQVH�


