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t1oiA 1 ,Ivioviiinquvio111111  (28 fitivuu) 

1-1 rITY,u-rt.ln-15 air striping uat steam striping Lisliwill icu@Einb 1@t`triu (3 fitiii.ici.) 

1-2 115trUTLinn chemical oxidation Iii'aii,o1$111t1-111Einvs'i'-1@till 3 vilo mz,ict_nunl -iln-nliiii-ilolcunn5f-7-nnolcqniEn 

n-154-4o?1-151sfuilcuoltralLSEJA1-mn5tuTunn5 chemical oxidationihiliiiL/0151,0LoriAi@l -ii.Ciuni'mnelLiAcun5ovtiti 

'-ilviciiii @1@lriEJU-IEJAilvtitl (3 fltal,L1.11.0 

1-3 n5r,u7un15 supercritical fluid extraction IiiTun15.11-rilo1211,Fiu6cumlulkti-1115 1@tu-IEJ (3 Fitillat) 
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, 	, 
1-4 tainonaucuLuvuem m-xylene (C8H1o) 20 mg/L le@f-nictru air striping column Lvioann5 m-xylene Lucunuiorlali 

LviSM:1@tin'il 20 lig/L @On height of transfer Unit (HTU), number of transfer units (NTU) ilaceWiaqn01 

packing column (7 Aziasii.1) 

riTuruoVi  

- KLa = 0.016 s-1  

- Molar density of water (Mw) = 55600 moVm3  

- Air to water ratio (QA/Qw) = 30 

- H = 0.18 

- Liquid loading rate (L) = 1,200 moV(s-m2) 

- Stripping factor, R = H (QA/Qw) 

- Z = HTU x NTU 

L 
- HTU = 

MWKLa 

"  R 
 in 

( (Cin  / Coid)(R —1) +1) 
- NTU = 

- Safety factor ImmralliiilLtlu 20 icti@igiug 
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1-5 mffii Freundlish adsorption isotherm Lori n5TIA1 Freundlish adsorption isotherm iiiiivuolchiTtlivingimiiman-Wi 

lun-15.7117ocCrOuVict.1uSiatal5 xylenes riaiLiLiciAciiiitili 500 rianiwi@o5.  IfiLlm 40,000 '059•1a 

xylenes I:I/am-in 5 	 (7 fitutiti) 

	 1. Freundlish Isotherm 

x = — X = KCe ll  
m 

log(  x  ) 	
1 

log K + —log Ce 
m 	n 

n g@i`ITlat551,16M1 nyni Freundlish Isotherm 

K 	 65j@NVI1066fIti Y 	los K 

2. wrol Freundlish Isotherm 
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1-6 Mr.11,i,aolnei5fii0M5 Trichloroethylene kmnutnunq51611 H202, UV Lot H202 + UV 1,11Eilj@lin5thtFivit'Dirali 

friTU'itio 80 1,cdoigitni lun5a7111-nToloslif UV ii@lin51.-o-uvii7LiaalmitificCinTolmilii H202  + UV IIolfl-151, -1 

1,viiliarinowantidaiqmotuitilouiflord (5 MAO 

TCE 
1.0 

• - 
5.." 0.5 t 

TCE + UV 

0 

.2 	0. 1 
TCE + 14,0, + UV 

10 20 30 40 50 
Time (min) 

initIal TCE = 58 ppm 
Initial H20,/#1-CE = 4.5 mot/1n°' 
UV lamp output = 2.5 watts (el 254 nm 

foil; 2 lvivioieinnivi@lctid (20 fizimi) 

2-1 168.tieitiFirmivanusdo14-Ivioltlert (6 fituvu) 

• Phytoremediation 

• Bioventing 

• Biosparking 

42  0.05 

- 0.02 

0.01 
0 
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2-2 ?m petroleum refinery cyrailthiii_ioloun5tumAn1513161o011..i 1mm/1-1n-15n/1a-15 50 .̀Lil,i fi'imiLiliii`Li 30 vti@igii.wial 

lcuikaiuunoninl 50 aim En-J 50 LLim Sn 0.1 61.1V15 celTialli 365 iuvulrilFrraiLihriftlaoalLviS@ 0.5 61i@ign.J4 1 

vin (1) degradation rate constants (k) (2) Tnt62a-witlinmIcuni5d@uoanu petroleum refinery (7 ficcIluct.u) 

tifiViVolfi  -1'-W1-)1111)11[161:111,16119a1AN-Infil6u 1,540 kg/m3, 1 9itiaiiiicu 1,000 ritaniii 
Loading of oil 

Incremental increase 	. 
(area of plot)(depth of sampling)(density of ZOI) 

aLm5n-i5wiTe,EitnanF1tlillo S = Soe-k 
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2-3 rinvictaIct)1 Plume 11@ljnulolmiuLti@uTrichtoroethylene (ICE) 20 mg/L 

Lvi-qiu 500 m 	 0.1 m/dayluictUrnkAiRTaritquahfil1 0.4 lootl-Avnulcuvikit'inctjln -rAiict:11ThNna 

f115Y11.11P1'11.15551.1%1Fi.16051(k) 0.005/day aannmyruunculoiarhmia11ifin TCE 1a1i.:1@un-in 5 

	

TCE 	 TCE 

(k) 	 TCE 	 (7 finani) 

	 ni5datiamtAmht,Lmi First order approximation 	In C = lnCo-kt 

3 	 (25 nzatru) 

3-1. fmLN-inlird@lCh6105-itilcuotvrae,  (1) h'166 (2) 6t1@lnAm aat (3) /1@lal 111.1 Siavannfict.Allioruithludloaat 

OnnaviLicAllthilA'nvii'un-mN-15m1L'ut,Lvimlif_lo166cuio (3 fizaucu) 

3-2 1@tculER-1111.11111J -1U6M1 Higher explosive limit (HEL) Lot Lower explosive limit (LEL) Vla@OVIILLI-ItliT111.011TVI11-1u 

lj@lfl-)cuq2,11,1"qintii -ria..iLihrricu@kJilcirti-)11 (3 ti Lan!) 
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3-3 16'1J'1E.W1-Ylldi'lAifId@lfil5Muqlinn5A 	 HCl (2 fittiart.i) 

3-4 n-inlialLSEJ6umlEh'ilaaollum5-4-11. -ilyjncLI-ILLILN-11cLiolnLN-S 2200 °F Lwt, 50% excess air LotilomIuoroo 

ori-A 2.3 TIATrA Principal Organic Hazardous Constituents (POHCs)lurrrnalLSon.-lolAVri Benzene am; Toluene 

6onfnIvia6alisintletloruniiinailf!icu 37,500 dscfm (dry standard cubic feet per meter) flT11.10911.141116nlrl'It@@f167M1.1 

61,u Flue gas ilinofinf-i'cu 7.0% 

Compound 	Formula 	 MW 	 Inlet, lb/h 	Outlet, lb/h 

Benzene C6H6 78.11 1025 0.087 

Chlorobenzene C5H6Cl 112.5 278 0.034 

Toluene C7H8 92.10 756 0.091 

Hydrochloric acid HCl 36.45 0 4.3 

1. 1`1,i'wii Destruction and removal efficiency (DRE) 

(a) POHCs 

(b) HCl 

co wriumiTignmynafi@bi (10 RtiLLeutl) 

fill/140N 
Federal performance standard ehviculiA@mtiqmockt4Tinwrunn-inTal6SEJ6umnu 

• Emission of HCl---4 lb/hour or 99% control. RCRA regulation will be probably changed to risk based 

limits for HCl and chlorine. MW of chlorine = 35.45 

• Destruction and removal efficiency--- The incinerator must demonstrate its capability to achieve a 

99.99% DRE on one more selected Principal Organic Hazardous Constituents a supervised Trial Burn 

DRE is defined as: 

DRE - 	in 	our  x100 

Win 

DRE h destruction and removal efficiency (%) 

Wili  Aa mass feed rate of a particular POHC 

Wout  Aa mass emission rate of a particular POHC 
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3-5 1@@flI,LIUTIT1OLvit,N1n-invalL,Ei61..imnuLi.eu.turilwiFim.ILCAI"oliiii,e,rininTolL'A'o6cLimiu Alvi@lthi (7 f1t1,61,11-1) 

Compound 	Formula 	MW 	 Inlet, lb 	 Heating value 

Btu/lb 

Benzene 	 C6H6 	 78.11 	 100 	 18900 

Hazardous 	waste 	 150 	 7250 

(solid phase) 

iiivtiollYi  

Nominal heat release 6i1@1 onlwrilPact -iLvinAiu 18,000 Btu/(h-ft3) 

v]anlunn5LNivil:fLvilfieu 6.5 unil 

onlwriTAaliCia@nutiulotnr-Actfiliiivue,i-rutnAnml 8 10 ft aatu-rrth-zann.J 25 -35 ft 
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ilaii 4  @loolnifiniuoi@lctid (15 fizi,i,ciali) 

4-1 w@ti'ltriicifiilai Cement Based Stabilization '''11,$iiì uflxim.103.1 (3 At,'1,61.ii.1) 

4-2 Stabilization aat Solidification ilfl'ilLvoilut.ILLatfl-ymavin61161,2 -111.1@a_no (3 fint,tru) 

4-3 m5viloankiv1621@l1,4171cuLvifiErnlittnvilo (Organophobic Cay u 	Organophilic oay) r11,1614E2V11.1551.111'1F1 

1,01S1111,1,111EJ2 U5t6.1111110 (3 flt661.11,1) 

4-4 flf-m-15?1-15-mit-ncolitha@unnnw.OuPumluaciAlvilto nil l 100 aim Em 200 6119.15 ur,Sn 2 63J915 F11.6.1RT-11111111.1 

L'itl 0.4 )f an5WioS1.11'd~ vlisn5vu rnnn5 In situ vilification lcunn5;4'Kli5 -inn-15Fint4-rtNeu -in9i@l16/TLATN1 1000 

kWh/ton '1'1.,Il'vil'inii@llilAi lll'IlitAll'iLvintl,5 (kWh) lcunn5 1-1 ilrunlowL,15tur,n-15tf15i-ri1@aucti41'1nn-1 

'i-lic.leun-151,0FitiLIA-A,LaviJilnmhcikln-iiteunnwalliirnifinA/GuOinncitdai (6 finan.0 

givivoli 
Atilt.niuciFinwii'gi'minLviuMtitnYiliiiu 1.9 ton/m3; 
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410 8171 5 ,1001..rii'itimoialcdil (12 fit 1611U) 

664 5-1 ry-i5ellnavinnli@liiit4umlu 

(4 finitru) 

io cis  5-2 '1--a-iNctitviol5tucunn5N1naunnnTalLSEJ6'.1m5nu Imuliq1@lueioZl3vo1-1116m,nruvi6no a,icucAion-iTtintt 

uantuu5tunutmlu vo@1v..,1@5tritin-15C1oo-adi'nnlill-yuvtqLLL -  (8 n:,/iLcucu) 
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