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elial 1 @101011490imialikiii  (30 flt MAI) 

1-1 1.1-rinonalJuillgil5 m-Xylene (C8H10) 5 mg/L @3@marti Air Striping Column Litl@ao015 m-Xylene 

1,14Svii@un'il 200 JJ.g/L LLot mil Stripping Factor (R), Height of Transfer unit (HTU), Number of Transfer Units 

(NTU) LLatfl'inirt.IN Packing Column (7 FitLI1111) 

Kea = 0.0155 s-1  

Qw = 10 L/s 

Density of water = 1.0 kg/L 

Molar density of water = 55600 moVm3  

Temperature = 20 °C 

Column diameter = 0.61 m (2 ft) 

Liquid loading rate [moV(s-m2)] = 1900 moV(s-m2) 

Air to water ratio (QA/Qw) = 30 

H I= H/RT, Lri@ R = 8.205 x le (atm -m3)/(mol-K) 

In H = Aff + B di@ A = -3.34 x 103  B = 6.28 

R = H' (QA/Qw) 

Z = HTU x NTU 

HTU = 	 
MwKw 

NTU = 
R in (C,n / C out)(R —1) +1) 

R -1 ) 
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ISO 	  

1-2 	j-roviaii6viyin-ilvtavvinfiu 0.5 m3/min 

100 mg/L Ii614k 10 mg/L ' -infinTtaaalui@lmonll'iivm@hllon-J 2.3 m AW-11.19pElflall 0.051 m vi@ut..in5lAnnu 

3 flairtlatli6m1nilviaLvi1fiu 5.0 x 10-4  m3/min NannToonloolltOwinil (8 Amin.° 

1) Height of the adsorption zone (AZ), m 

2) Number of columns (n) 

3) Loading rate (m3/m2-min) 

4) Diameter of columns (m) 

5) The carbon usage rate (kg/day) 

611411410 n = (AZ/d) + 1, d = M1LEY1TH1Ethrli, 
Unit weight of carbon = 400 kg/m3, 1/slope (at 10% feed concentration) = 0.158 m/day 

Loading rate = Q/A (m3/m2-min) 

The carbon usage rate = area x (1/slope) x unit weight of carbon 
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1-3 wBulEril Supercritical Fluid Al @@:,17 uati@tuiuniiti Supercritical Fluid 'iln-riAllun-i5f-7-4'oal51..rvitl 

Liar,2115@1duvi5E1 (4 finaru) 

Critical 

	

point 	 temperature 
77 212 400 600 8(X) 1000 

Temperature 	mawszavaniffssisor, 	 

	

-C 25 I 01) 	200 	300 400 	500 	600 
Near Super Dense has 

1.0 	 critical critical Super-heated 

0.5 
Density 	 liquid liquid 	SC W) 
(gicm ') 

SO 
Di elekltrie 40 s  
L on st a n t 

00 
Hydrocarbon 

50 	- 
solubility (wt-%) 

20 

10 	
Inorganic 

solubility (Wt-c) 

1-4 n5r,tauni5 chemical oxidation lia15@t1511.anwi'ivrrunlAtixImmi@likiam510 

aiwiihnim chemical oxidation ninT@lCitaiumiowBuio (3 fltallni) 



	 1 inM H202 only 

	 03 -4- 30 ppt NaCI 

- - 	- 03 + 30 ppt NaCI 4- 1 mini I-1202 

	 03 Only 

-x- - - 03 4 1 mM H202 

10 	15 
	

20 
	

25 
Time (min) 

pH = 7 

Ozone dose = 1 mg/L-min 

0 
	

5 
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1-5 @nnVaolni51,i1 H202 Lot 03  i-anieti NaCI L'A@fi14nf15n0 Butylated Hydroxyanisole (BHA) stAlibA1111111@\11,SEJ 

i 6110518 uviifi'lnia.ivi@lth (8 nail!) 

1) (1) 1,4il@ltut,Cluladlaun (2)N H202  Siolotillaiti-J (3)NI@Ittliuriu H202 NNe@1.l1vG1015 BHA 500 

1.1g/L liaoaloAS@ 50 11,g/L 1,111ITuiOlaciii6mivaLviliTU 100 m3/day l'@1lifv`tril.Inait@itti@Ein11.7@ES1011.11,vii5 

16G1atn561 (kg/day) 
2) vilinolunfiLiall@Ittrtitkinlim@lnwilui-Aiiiaionlivii4-Auviiolaifloiatilgtuiwiu H202 

3) n156A1J NaCI ilwavi@n156-4o BHA @E1111,5 

4) 7nor114o?ii5n0 BHA 1,gici 
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Rig iti 24910thiiCt13.19i01,1111 (20 fiti,M) 

2-1 a-15 Petroleum Refinery kinthlthl-ri.7oloon52.',u-nini5 Land Treatment loov1lni5Lv1al5 50 9itiFn1Livhiti 20 

LtlaiLqiuhAtriniuffittrionill 50 611VI5 	501,1im Sn 0.1 1IA5 	 365 -Ttanyinm-yaiLiviitiaoalLviS@ 1 

Ltioigra 	(1) Degradation Rate Constants (2) 52:02:0a19t1611)V111.1f115d@EJ?ialEJ Petroleum Refinery (10 fit'lltiti) 

	 FilF1T11J141.111,11.11,111@1;11.12:1Fill,1/116U 1,540 kg/m3 
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2-2 rinvruoli Plume Tml-ruioimhil,:tivu Trichloroethylene (ICE) 50 mg/L 

vviitiu 500 m $1'1E1F1T1116fi 0.1 m/dayla`dig'gilAiifl'ilartitiLvintiu 0.4 looti-nalTulviiikilti-woiln - bilvj- oolaCii@n-15 

Vilnm f115Awipia.i5552Ariiii6m51(k) 0.003/day 66ata.rwne1iAlTunoiaiimindiA4i1 TCE A'N't:i@orr-i-i 50 JJ.g/L 

TCE vn-i-anmptivii@laj 	 TCE 	
v 	 as 

(k) 	 TCE 	 (10 Finical) 

riimupai f115d@EM1EA111.15t1,f11/1 First order approximation '.1'101.1f1`15 In C = InCo-kt 
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tThil 3 @olVtire10m1ol,1111 (25 AZ1211.110 

3-1. f115Leomm,@ILSEAmitritat1'1Ut ;i14i /1@11,1110') U, 'MIA l@11410111,N1 V1 q1M5d11.15ti,Dvaol,MAIlL17-11 

1@51J1E1 (3 FIZ111.11.1) 

3-2 1@t1.1-1E.19-)1111,11J1011@1 Higher Explosive Limit (HEL) Lot Lower Explosive Limit (LEL) oa@ovuLiuttil-iiluni5 

vill-11olfl- u12117A- 4diim764141i@ES4 -Nlo (2 firALIAI) 

3-3 -inni51,c.rilvT, 41.1@tiiimu Lot 11-11,Fil CO2, H2O, 02 uat N21uf-litili@onln5ttruLaio4'lm1511 61141.1011411 

vtioignoloolDaigwiliviiriuvd@iAuvilowifilno5 	 LtatLii@rhyuo1iFilvtioign.di 02114 

iiistri7i@nyln5ttrukliliaiinfrii 5 61.1@i6411dg LoiLwwilnitan915.1-nnfigli (6 AZ16111.1) 

CO2 	 H2O 	 02 	 N2 

(lb-MOVh) 	(lb-moVh) 	(lb-moVh) 	CO2 (lb-moVh) 

ivt9A4 19.56 13.04 5.87 132.46 

arAiviu 33.63 33.63 8.99 202.50 

2.78 
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3-4 nint@ILFiE61.1o51FALoolltorymknA6iNntliasnLenluoriLenii 2200 °F Lot 50% excess air LotilLwiluLonLN1 

allfTU 2.3 1.1 	Principal Organic Hazardous Constituents (POHCs) 11.1 n n al1,618 61.1 518U111f1 Benzene, 

Tetrachlorophenol u 	Toluene 605in-151,14aT@Iii-diturnNiNiiviiriu 37,500 dscfm (dry standard cubic feet per 

meter) Rm., 	 o@wimulu Flue gas fiFilvviifiu 7.0% 

Compound 
	

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

Benzene 

Tetrachlorophenol 

Toluene 

Hydrochloric acid 

Particulates 

C6H6 

C6HOHCl4 

C7H8 

HCl 

78.11 	 1025 	 0.087 

231.9 	 760 	 0.056 

92.10 	 756 	 0.091 

36.45 	 0 	 4.3 

20.3 

1. 	Destruction and Removal Efficiency (DRE) 

(a) POHCs 

(b) HCl 

(C) oilLeneinianon-ruvii@lii (8 A:1161.11.1) 

Federal performance standard givijulilLii@muqmaiillTinLmonnlirtiolLStgumiu 

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

limits for HCl and chlorine. 

• 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: 

Win — Wo  DRE = 	 x100 
Win 

DRE na destruction and removal efficiency (%) 

Win  Fla mass feed rate of a particular POHC 

Wout gia mass emission rate of a particular POHC 
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3-5 lo@nt,Lutrtr000rl,N1fr1111216SEJ61015'1El661U Rotary Klin 6Uali36r,innnt-rt216Su&im5-18@ilviolfri (6 AZ11111.1) 

Compound Formula MW Inlet, lb Heating value 

Btu/lb 

Benzene 

Toluene 

Hazardous waste 

(solid phase) 

C6H6 

C7H8 

78.11 

92.10 

100 

100 

150 

18900 

18440 

7250 

6-rnolli 
Nominal heat release TN Rotary Klin N-uvinfiu 17,500 Btu/(h-ft3) 

67a-11,14156Nim7vvint-iu 6.5 tin71 

Rotary Klin loovi-AdVuesirrututinall 8 - 10 ft 66atE1 rni5e,Iniu 25 -35 ft 

iall  4  @noueliniani@liJii (17 ntivini) 

4-1 1@tinEATifill>2„i Cement Based Stabilization ''11,A`'`toriarritili (3 fitiLaiti) 
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4-2 n-151JiluLaZiEnkiktudivulavitvnInvialutiloili8ni5iiviltin15a11115 LLatmlwrwiithtSvat-rvwcilislunia@nLanAol 

invi.i.unn5@Eila5 (3 fit an.0 

4-3 n-I5Qginmhv15gaiiiiuLwriE17t15r,1nYlio (Organophobic Clay u, Organophilic Clay) Puoirtiowr1is555-etnal6N 

PuLviiitatilturvao (3 o1n6U1.0 

4-4 -Infr15gi -mit-nufilltn'tie]11ninT@ILSE1e].m5-11r1u1vilvtill 	100 Lam5 Ern 300 LIA5 Lt,atSn 2 1.3J915 'onn5lgoSilk 

VNtl.41115ZUTUf115 In situ vitification l'un-i5on-i5inni5Fin'tl-rortyiikIlifbAlili 1000 kWh/tone @1.14 -Yik11411'716'11-ru 

1149:41Lviii5 (kWh) lurn54-wilum5moovintEitn-imairmayt46ulTinniwTialun-151,MSuLL6')ionfil.nvaufiA@ln-15 

luni5miliiiainA'utian-roah (8 AZ a lti) 

AultducigniliNi Total density Lviifiu 1.9 g/cm3; mimituviiriu 0.4 
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IYVVI 5 @NIVIOUP11PianioltliT (8 nr,66111.1) 

5-1 mw.7,thool5nJ1Jni5ellnaun-in/216Su6Liv15ie loantJkluaoloworol 	uu Liner uattuvrill 6t1@l5L'UU 

Cover Vla@OV1.1@tirtilf1-15NflaUfllfrtl@ILSE161.10151Eflitlilf115k161711111.156111rJ@V,LatiVil,WIllfYI511,171-1f115WaUfilfril@ll:SEJ 

VAllad-ol.5 	ni5homailaSnliivYnn4q1.11,L6j*LiTunn5@dill,5 (8 AZ661.11.1) 
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