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1-1 memaﬂmﬂyeumi m-Xylene (C;H,)) 5 mg/L 93990 UU Air Striping Column Lﬁﬂﬁﬂﬁﬁ m-X lene Tu
simnaaldmiedeonii 200 Mg/l dosnsnsinavesi Q) UAUMIAL 10 L/s u4Az99¥ 1 Liquid
loading rate (L) [mol/(s-mz)], Stripping Factor (R), Height of Transfer Unit (HTU), Number of [lransfer

Units (NTU) 488149904 Packing Column (15 AZHUN)

fvuald

K,a=00155s"

Density of water = 1.0 kg/L

Molar density of water (M,,) = 55600 mol/m’
Temperature = 20 °’c

Column diameter = 0.61 m (2 ft)

Air to water ratio (Q,/Q,,) = 30

H’ = H/RT, 1iJ0 R = 8.205 x 10 [atm —m*/(mol-K)]
InH=A/T+B iiio A =-3.22x 10’ B = 5.54
R=H' (Q,/Qy)

Z=HTUx NTU
HTU = L
MwKia

NTU=( R jln((cm/cw,)(za_l)ﬂ)
R R
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1.0

v Mc‘him@bipmnyi Destruction of
0.8 ‘\N..&\Jiﬁ)modichioromcthane chlorinated organic by

ozone with and wit 1 out
(.6 Trichloromethane o
UV radiation

S

Note: At pH 6-7

Concentration Ratio (V0

0.4 Hexachlorobiphenyl (L'V)
Trichloroethylene (UV) 7 Ozone dose rate =
\ -
02 ‘ - Bromodichloromethane (UV) 1.0-1.4 mg/L-min

o Trichloroethylene

i ., . p
\ ;}‘\i*za Moromethane (UY)Y
() 3 2 ¢ i b

0 10 20 30 40 30 60 70
Time (min}

] 1 4 v

« n3tinl4Te loudiveednavuiteor1nina1s Trichoromethanes 500 Mg/l Tuthnnanahilion inlva
117 1000 Limin - vavlsz@nSamgega eefidud) AthalduaziSuialeTouiidesld
(kg/day)

v ) v N
e ns@inlgToTwusuiu UV (Woi1l1iaa1s Trichoromethanes 500 Mg/l Turinananiion:1lna
' w . 4 a A o w (Y < a
AU 1000 L/min  tiedeenisiseansamlumsiniamidy 90 wlesiduadesldySual s Tou
ptediouigamls (kg/day)
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¢ Recalcitrant

Phytoremediation

¢ Bioventing

Biosparking
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NANO Air pressure, oxygen influence U in situ respirometry test Tae149a510151A1INANINY 100 L/min

9
Tawanisnaasansae Tl

Pressure test (mbars above 1 atm) and oxygen influence test

Distances Pressure test (mbars above 1 atm) Oxygen influence test
Well ’  Initial pressure, 100 L/min at 5 Initial O, 100 L/min at 5
mbar mbars reading mbars
BW1 2 0 2 2 19.2
BW2 4 0 0.3 S 18.1
BW3 6 0 0.7 3 17.0
BW4 8 0 0.4 3 16.2
BWS5 12 0 0.14 5 6
BW6 14 0 0 3 5
In situ respirometry test
Lapse time, h % 02 %CO, %He
0 17.6 0 1.50
2 17.0 0.4 1.45
4 15.5 0.6 1.45
6 14.2 1.0 1.45
12 13.0 1.2 1.40
14 12.1 1.4 1.35
16 11.0 1.6 1.35
24 9.0 1.8 1.25
26 7.8 1.9 1.25
28 7.0 2.0 1.2
34 5.2 2.2 1.15
36 4.6 2.4 1.15
42 3.1 2.8 1.1
52 2.6 3.0 1.1

fruald
Ko = Kox VDoxMy;,0/100
14 9/ ¥ b4
USnaesndnulusuludeudedialidesndt 4 nlesidud uazmeendioulusulitudow iney
1 2 Jd o U4
5EMIN 19 D4 21 wesidua
MANUNFURAWIIRD 0.3
Soil bulk density 11111 1600 kg/m’
Density of oxygen in air (D) AL 1330 mg/L

Mass ratio of hydrocarbon (hexane) to oxygen MY 1 7. 3.5
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3. 3aMA1 Biodegradation rate (K, )
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Page 10 of 15 ¥o
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a J 3 ee Y o " a
3-1 990311909 ULUANAI95EH I Organophobic clay 1AL Organophilic clay AnoAIULAAIIAIN 191AY

WmTleINna T RAULA Az T UIZ aNAUNT 19911 Stabilization ¥9ININVBATEOUATIHYS ana
(5 AZUUY)

5 : 4 o '
32 inmsdrsreaauidudouninveudedunsisuranila 0119 50 was 812 100 a3 uaz in 3 wWas
Frns laaadulefaz1dnszuauns n sit vitification lumssanisniamsanmiwudndesllufa 900
KWhitone 931121803 1gwasau ludunils Gawh) Tumsduiunisaaensuszoznisngs A1vesau

o o 9~ < Qy a a 4 4 ! o ] a
nasnnmsauiumsisduuduazdSunsaundesnslumsonIduindudanimdy 1 azi)
Mviuali

Vv 1
auluwunfnulin Total density 1111 1.9 g/em’; AN 0.4
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4-1 mﬂmmzﬁué"umswﬁmam‘lum15Nﬁ’ma'ngﬂﬁmnwﬂumumﬁ 2200 °F 182 50% excess ait iaziina
T uwun 1Ay 2.3 319 Principal Organic Hazardous Constituents (POHCs) luninveaiisduazielaun
Benzene, Tetrachlorophenol 1ia Toluene 87131013 Iravean 1 1 um I TAUNIAY 37,500 dscfm (d y standard

[ = U 1 o
cubic feet per meter) ANMITUTUYBIMTDONFIIU U Flue gas AUV 7.0%

Compound Formula MW Inlet, Ib/h Outlet, Ib/h
Benzene C.H; 78.11 1025 0.087
Chlorobenzene C,H,Cl 112.5 278 0.034
Ethylbenzene C.H,, 106.17 780 0.089
Tetrachlorophenol C,HOHC], 231.9 760 0.056
Toluene C,H; 92.10 756 0.024
Xylenes C.H,, 106.17 168 0.204
Hydrochloric acid HCI 36.45 0 43
Particulates 20.3

1. 994101 Destruction and removal efficiency (DRE) 493% 1s§uw’§€f NS
2.N‘Hn'wiwia'lﬂf;vhummgmﬁ?a"lﬁ

(a) POHCs

(b) HC1 (15 Azuuy)

o 2
Mnualv
] [ 9/ d’ o = s
Federal performance standard ?(11451JGl"]ﬂWf)ﬂ’J‘lJﬂiJiJﬁ‘wymmmLN’Iﬂ'Iﬂ‘U’fNLﬁEJi’JuGli’Iﬂ
e Emission of HCI---4 Ib/hour or 99% control. RCRA regulation will be probably changed to r sk based
limits for HCI and chlorine.
e Destruction and removal efficiency--- The incinerator must demonstrate its capability to :chieve a

99.99% DRE on one more selected Principal Organic Hazardous Constituents a supervised T ‘ial Burn
DRE is defined as:
W -W
DRE = —2—2 %100
) DRE 9 destruction and removal efficiency (%)

w, 1D mass feed rate of a particular POHC

W, 18 mass emission rate of a particular POHC

out
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(10 AzUUN)
Compound Formula MW Inlet, Ib Heating v: lue

Btu/lb

Benzene C.H, 78.11 1025 18900

Toluene CH;, 92.10 756 18440

Hazardous waste - - 2000 7250

(solid phase)

frualn

Nominal heat release Y94 Rotary Klin A UM1AU 15,000 Btw/(h-ft’)
nalumsen Indmidu 6.5 wi

Rotary Klin Taevia Tuflidusugudnats 6 - 10 f uazenitlszane 25-35 #
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