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1-1 dnaauidieuans m-Xylene (C,H,,) 5 mg/L 3490ALUY Air Striping Column iNoand15 m-Xylene 1u
danalyimderiosndn 200 Ug/L desasims lnaveni (Q,) HAunIfy 10 L/s uazeaw Liquid
loading rate (L) [mol/(s-mz)], Stripping Factor (R), Height of Transfer Unit (HTU), Number of Transfer

Units (NTU) 48£A134¢994 Packing Column (10 ATUUYU)

fruali

K,a=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 (Q,/Qy,) = 30

H’ =0.18

R=H (Q,/Qy)

Z=HTUx NTU

L
MwKia

NTU = (RR )ln((Cin/Cma)(R—l).}.l)

HTU =

R
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12 ¥h1aiigas 1013 IMaifY 0.2 m'/min desnisszuviiaieaadinnududuvesmaveade
SUAT10910 90 mg/L 1o 10 mgL MnMnaassluiemansldnodunions 2.3 m Furuguinans
0.051 m Avoynsus U 3 Asduiuaz1ddasims Inamiiiv 5.0 x 10° m'min vanisnaasuaasly
31991191 (10 AZUU)
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)
fmuald n=(AZ/d)+ 1, d = ANNENVBIABT,
Unit weight of carbon = 481 kg/m3, 1/slope (at 10% feed concentration) = 0.158 m/day
Loading rate = Q/A (ms/mz-min)

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

Column 3

Service time (days)

0 T T T 1
0 / 20 4.0 6.0 8.0

-10 - Depth (m)

gﬂﬁ 1 Bed-depth service time
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1-3 psdsaes oo lunluiinded18n52U2UNS chemical oxidation Tioy 193 la nagdesdutiunisha

anufunsailuasganiedwnils mszimgla weefuwlaoduvi (5 azuuw)

1-4 1nglaseuents 14 Supercritical Fluid TumsisaasounIouazansoiiunsd (5 azuum)

Boiling Critical
point temperature
F 77 212 400 600 800 1000
Temperature il
“CO25 1000 200 300 400 500 600
Near Super  Dense gas
1O ‘ critical eritical {Super-heated
5 Density “liquid liquid  SCW)
(gflem™y '
80
10 Dielectrig
constant
100 .
50 Hydrocarbon v
. solubility (wt-%¢)
20
10 Inorganic

solubility (wit-%)

e i
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2-1 73 Petroleum Refinery gni1l1hi11iaTaonsz1un1s Land Treatment 1Ay imsimans 25 dunay

Yy ¥ cd o A 4 ) < o S uy o !
Wudu 15 wesiFudasluiufivuandng 100 was 017 200 WA A0 0.1 AT NAIINNS TS 365 Tunu
¥ 9 A sd o . & aa '

Ayt uanaaurae 2 1Wosi¥ud 9911 (1) Degradation rate constants (2) 33UE1ININTIHIN 1UA1TUDY
@a18 Petroleum Refinery (10 ASUUY)

Mnuald A1PrNUMUIUYIAUTIATIMINY 1,540 kg/m’
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2-2 5211 Bioventing "lé’f%’umsLﬁﬂﬂ;ﬁﬂi%’ﬂyuﬂ%u‘1ﬁ'ﬁaﬁuﬁﬂuLﬂyﬂumnmmsﬁﬂéumwﬁuw?ﬁ IS
NAADY Air pressure, oxygen influence U in situ respirometry test Tagl¥dnsimsduoniemiriy 100
L/min 18namsnanesdasiold

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 5 18.1
BW3 6 0 0.7 3 17.0
BW4 8 0 0.4 3 16.2
BWS 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 52 22 1.15
36 4.6 2.4 1.15
42 3.1 2.8 1.1
52 2.6 3.0 1.1

Mnuald

Kyio = Kox VDoxMy;,o/100

Usinaeendinuludutuiieudesiia litesnt 4 nlefigud uazereendinuludu hivuideutimey
5819 19 B9 21 tlosidud

MANUNFUTAUNIAD 0.3, Soil bulk density (111U 1600 kg/m’

Density of oxygen in air (Dy,) (N1 1330 mg/L

Mass ratio of hydrocarbon (hexane) to oxygen 111U 1 @ 3.5

1 4
wnoufoiuse lUil (10 azuuw)
o =y Q ' = d' o~
1. WMISANMINIZIA DI 1I0BNTIRUNALAY 11
2. 199915 1 FoonFaune Tu
3. 93N Biodegradation rate

4, %Qﬂ1fh§ﬂﬂ‘1]ﬂ\1ﬂﬁkauﬂ1ﬂ1ﬁ
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3-1 99851107191 14 Cement Based Stabilization 34 185 unMuTioy (4 Aziu)

a ] ' . . =1 "
3-2 BTN NVUANAIITZH T Organophobic clay 8% Organophilic clay anoavuuaalfiuIAy

migamnarnddundassiiamuzautuns 199 stabilization vesmnveudesuaswlssinnla

(4 ATUUN)
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3-3 viamsdseanunduiouninveududuasiouraniis nf14 200 WA 812 400 1wAs LALAN 2.5 WA
= Yo =a = 9 . . . Y S 1" 9
03 1adaduloNaz 19nszuiuns In situ vitification lumsamsninveade minmsaaymundos
1919 1000 kWhvtone samrirdealimdsanyIhonls Gowh) Tunsduiumsaaensuszezmsnya

o 1 a

LY a Y o = < ay Y a A 4 {
AvesAunasINNIsANiumsE UL waztTnasAuiidesms lumseauldiuinduganing
(7 AzUUY)

° t 4

MuualR

¥ 0
Auluiunfnudian Total density 11U 1.9 g/em’; ANUNFUMIND 0.3
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v v 9
4-1 mnveadssuasieiaiunaylaoimiingenelUil toluene Souaz 80 uag 1 Zovaz 20 NINVDUHY

suanefenagminien g 1ugnst 1,000 Ib/hour #28 20 percent of excess air (10 AZLUY)

Compound Formula Heating value, Btu/lb
Toluene CH,CH, 18,252
Water H,0 0

gungiioMahiy 60° F 1azinIRILAI0 9 in of refractory fi11 thermal conductivity of 13 (Btu —f"-°
[] 9y
FYin #1 1,800 © F saapufiauee 1l
1. Total heat release ﬁﬂ"lm'ﬂi

2. Percent by volume of each component in the flue gas

fnuald
CH,CH, + 90, -—-> 7 CO, +4H,0

12010187 aYd3 Toluene (Y 92
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4-2 RWVVNUVVVUIARUNININVDUTUOUATIWUUL Rotary Klin tWe lsnmnveadedunsiodsse 114

(10 AZIUY)
Compound Formula MW Inlet, 1b Heating value
Btu/lb
Benzene CH, 78.11 100 18900
Toluene C,H, 92.10 70 18440
Xylene CH, 106.16 25 18650
uald

Nominal heat release Y99 Rotary Klin Jaumnu 20,000 Btu/(h-ftz)

na lumswnludimdu s wn

Rotary Klin Taowa lfiidurusguénats 6 - 10 ft uazenidssana 25-35 ft
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