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1-1 msideansleeluslutidedienssuiuns chemical oxidation fiewldansle wagdosdniunmsnaanudunse
WushsaaSesuitls innsvale 2se8une (2 Azuuw)

. . . L4 o o &‘ a 73N °
1-2 n3EUIUMS chemical oxidation Manseglslumsdiunmstuininvendedunsie nacldanvunnis
\AnUAfen chemical oxidation NNvedEUAT1BIBEU (2 AZIUL)

1-3 9985U"87" supercritical fluid Aeyls uaredurensld supercritical fluid Fanlunmsidnansdunid
wara1sedunsd (3 asuuu)
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1-4 Frunaravuideudns m-xylene (CgHyo) 5 me/L 339BALUY air striping column wileanans m-xylene luthuiaald

wifetiesnia 200 e/l fosasinisivarasth Q) fidwihiu 10 L/s wazamwn liquid loading rate (L)
[mol/(s-m™), stripping factor (R), height of transfer unit (HTU), number of transfer units (NTU) WazAIIgaTes
packing column (10 ASLUY)
fvuali
~Ka=00155s"
- Density of water = 1.0 kg/L
- Molar density of water (My,) = 55600 mol/m’
- Temperature = 20 °c
- Column diameter = 0.61 m (2 ft)
- Air to water ratio (Qy/Qy) = 30
_H’ = H/RT, e R = 8.205 x 10” (atm -m’/(mol-K)
InH=AT+BileA=-322x10"B =554
-R=H (QvQw
-Z =HTUx NTU
L
MwKia

NTU:[ R )m((cm/cou,)(R_DH)

HTU =

R-1 R
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H [ Vo 3 . £y o w o ' v o w
1-5 uenaiidnsimsivawiiu 0.2 m/min FasnisszuuiidaiieanAiauiduduraaninvedvounsBIin 100
me/L wide 10 me/L nmsvaaestuvioevmaeddnediniers 2.3 m urugudnans 0.051 m spaynIuIIU 3
v & s | W -4 3 . '
aedutiuaslgnsnsivainiu 8 x 107 m’/min wansnaaekanslugusma (7 azsuuu)

1)
2)
3)
4)

Number of columns (n)
Loading rate (m’/m*-min)
Diameter of columns (m)

The carbon usage rate (kg/day)

fvual#  Height of the adsorption zone (AZ) = 2.7 m

Service time (days)

n = (AZ/d) + 1, d = ANuETIVBIRETIY,

Unit weight of carbon = 450 kg/m3

1/slope (at 10% feed concentration) = 0.158 m/day

Loading rate = Q/A (m’/m’-min) = V

The carbon usage rate = area x (1/slope) x unit weight of carbon

317 1 Bed-depth service time
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1-6 msllslaustnuiauazmsldlelsusiufu UV iilettinansngu chlorinated hydrocarbon wamsdsnsi

Fuang AmauAnusalul (8 ATUL)

Hosuehlorobiphenyt
08

“d

0.6 x{zu,hlmnmmsum'
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> H % N
Brommodichloroaueiing [RERTS]

tovsatinviena
\

\\‘{,‘nohlommeihane(u\/)

T (e

™ ‘\‘;‘Tm’]muhch!wmnmhanc

Chlorinated organic by ozone with
and without UV radiation

Note: At pH 6-7 Ozone dose rate
= 1.4 mg/L-min

1. nsdifildlelowiivsahadsniiotdaas bromodichoromethane 500 pg/L Tudhuenadiiisasilwawindu 2,000
L/min 29uUsandnwgge (Wosidus) Frdals e LLau'thmzuIaifuuwmaﬁ% (ke/day)

2. nsdfil#lelsusaufiu UV tethlinans bromodichoromethane 500 /L Tuthuimaiisisastlvainfiu 2,000
L/min 93vUsednSn1ng e (Lﬂamjum) Fonoald paduiuiivde westBnaloleuiisedd (keg/day)

3, LUS%JUmauﬂsmmiaicuuﬁhmnmaaanim
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2-1. mswnnnvesdesunsefluaouy f1e vouvas uas vesuds deddianun wie gunsaluszuavlaamezng

995U18 (3 ATWUL)

2.2 eeSuUleANUMIEYes Higher Explosive Limit (HEL) uay Lower Explosive Limit (LEL) saonauuuzdtinlung

° v U424 = v 1
vaudesnuanlifedimududusglutile (2 azuuw)
Aoy

2-3 geeduwANuERUDINTIAIUANNTSIAA HCL TufneiAnanmswaeinsdudiunaieannisiia HCL (2 AsuUL)

AU
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2-4 inmswnlvgdu exdlau uaz W e CO,, H,0, O uae N, TuB1efieanainsruusanifantste Aanualian
Wedduslasluaiiduinfuedduflaeuiines swndedifudvacanseineg Tufng wasdiemmualdandasidud 0, Tu
= aioananszuudeidnannndt 5 Wefdud wndnarrinanasguviohi (5 azuuu)

Co, H,O 0, N,
(lb-mol/h) (tb-mol/h) (Ib-mol/h) CO, (lb-mol/h)
Ingdu 19.56 13.04 5.87 132.46
auzﬂ‘?ﬂmu 33.63 33,63 8.99 202.50

1’4 - 2.78 - -
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2.5 nnvesdusunseduandlupsaiuaagninanunlunani 2200 °F uag 50% excess air waziaanlulmn
winfu 2.3 3un? Principal  Organic  Hazardous ~ Constituents  (POHCs) Tuninveadedunsielawn benzene,
tetrachlorophenol uay toluene dnsn1sivavesingluinuniidnviniy 37,500 dscfm (dry standard cubic feet per
meter) mutudurasingeendiaulu Flue gas dawvindu 7.0%

Compound Formula MW Inlet, lb/h Outlet, b/h
Benzene CeHe 78.11 1025 0.087
Ethylbenzene CgHio 106.17 780 0.089
Tetrachlorophenot CHOHCL, 231.9 760 0.056
Toluene CiHg 92.10 756 0.080
Hydrochloric acid HCL 36.45 0 4.3
Particulates 20.3

1. 931181 Destruction and removal efficiency (DRE) ﬂadaﬂ‘sﬁuﬂ?é‘nﬂms
2 aswnenste Wiiunasguviel
(a) POHCs
(b) HCL
(©) wsummsgunselal (7 avuuu)
dvueli
Federal performance standard dw3ulfiftemuruaafivainunmnveadesuasig
e  Emission of HCl—a4 lb/hour or 99% control. RCRA regulation will be probably changed to risk based
limits for HCl and chlorine.
e 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 = Mxloo

in

o DRE #® destruction and removal efficiency (%)
W, fie mass feed rate of a particular POHC
W, #8mass emission rate of a particular POHC
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2.6 FIDHNUVUTLINAIHIN NV AFBBURTIBLUY rotary klin Taglisndudeddd 1 wdeldwnmneudedunsiouuy
fapeolull (6 ATUUL)

Compound Formula MW inlet, b Heating value
Btu/lb
Benzene CgHs 78.11 200 18900
Toluene C/Hg 92.10 200 18440
Hazardous waste - - 150 7250

(solid phase)

dviuatv

Nominal heat release 484 Rotary Klin fawviniu 17,500 Btu/(h-ft")
narlumsunivgiiviiiy 6.5 undl

Rotary Kiin Tnevilusidusigudnat 6 - 10 ft uaveniuszue 25 -35 ft
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$oii 3 aamauﬁ'\mwialﬂﬁ (15 azuuw)
Tssnunondouwimisfiiisnsnisfiodndedu 500 m’/d Torthidsiinsuudleulanewiinluguues Cu™ fAanududu
11 mg/L uag Cr" fimnududu 49 meg/L

1) rmamnUinassedilflumsaafuiig FeSO, Tawansiadinldlunisusuiatos e Ca(OH), waz

USinunznouiiintu @ wusly MW, FeSO.= 151.9, MW. H,SO,= 95.5, AW. o =52, AW, cu”' = 635,
MW. Ca(OH), = 74 uag MW. Cu(OH), = 97.4 anud9iu)
6FeSO, +2H,Cr0, + 6H,50, > CriSOq); + 3Fe,(S0q); +8H,0
@ svenvuaiuiildlunisdafudiuudiviy Solidification Frudndiunznaunediuuimiu 1:4 dwvuali

. Y - ¢ 3 2
ﬂ'J'uJV]u’]LLUU%@QF\BUN@%C‘]W‘UL&IUMUju 2.5 kg/m” wag vUIR 15x15 cm
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41 wedisasdustneutemviquilinauisie Tasnanimuszneumsesune (7.5 AZLUL)
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5-1 Phytoremediation foayls wazandunalnlathelunsyriauafy asedunsunedauy (5 AsIUL)
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5.2 adsufisuaruwilon AnuAneIwiagislun1svin bioremediation Tulsufumameadauasiasvgmans

eafursuwedsud (10 Azuuw)



