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• •••" ••• ., ILl'"
'U8't11 iI.:IPl81.JflltlUJPl8mU(30 flZUUU)

tI 'J/ • JJ

1-1 Ul'l.Jl~l"'lh.Jtiltl'lHn~ m-Xy1ene (CgHIO) 5 mgIL ~.:ItltlflU'IJ'IJAir Striping Column t~tl"~ffl~ m-Xy1ene 11.JUl

. "
'IJ1~1,,1,rm~tl,ftlfJfl11 200 f.lgIL tijtlfl91~lfln''Y/'''lJtl~Ul (Qw) i'ifilt't;,n'IJ 10 Lis U"Z~.:I'Y/lHeight of

Transfer Unit (HTU), Number of Transfer Units (NTU) U"Zfl11:utr~'lJtl~ Packing Column (8 flZUUU)

-I
KLa= 0.0155 s

Density of water = 1.0 kg/L

Molar density of water (Mw) = 55600 mo1/m3

oTemperature = 20 C

Column diameter = 0.61 m (2 ft)

Air to water ratio (QA/QW) = 30

H' = 0.18

Liquid loading rate (L) = 1900 moV(s-m2
)

R=H' (QA/QW)

Z=HTUxNTU

HTU= L
MwKw

NTU = (R~l}n( (Cn/Coul~R-1)+1)



1-3 m1fh~~ffl1'C)ftl1hJ~hnfltfftJ~';wm:::'U1'Wm1 chemical oxidation UmJ',*ffl1'~ u,,:::~tl-:J~hU'Wf111~fil

ml1JtrJ'Wm~trJ'Wfil-:J1\X-:J'I1itl~m';,'1 t't'f11:::m\9J'~ 'il-:Jtli'UltJ l~tJff-:Jt'tltJ(4 fl:::UUU)

Boiling
point

'F 77 212 400

Critical
temperature
600 800

I00 200 :\00 400 :;00 600
NeJr Super Dense gas

1.0 ' . .. critical criti<::!l iSup"r-h"med
0.5 Denst~y ~liqllid liquid sew)

tg/em'l

Hydrocarbon
sOlubility (v,t-Sf)

20
10 Inorganic

solubility
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1-5 \llf1~'IJ~~uff~~fl1~i~lfllC)f'WUll~ lfllC)f'l.J'i111ti'U UV t~mh,j~ffnf1~ll Chlorinated hydrocarbon \l~91fl'U

"fhmll~fl ''IJil (10 fI~UUU)

(l.X
\...
;-.
'~'

~ 0.6
x
~~
:::•.. 0.4-
'j:.>
~

..,F

O. 1

\'~~.lChlorobiPhl'lIYI \ ['V)
Tri..·hloroelhvlel1e l!V I

,,' I'

Brolllodichioromcl!lallc \ IV l

"
(}

(I 10 211 30 11I;;0 ill

Time Imini

I' 'J/ I

mtUVii~lfllC)f'Wt~t1~fl~1~t~t11t~mh,j~ffl~ Trichoromethanes 500 J.lgIL i'WU1'U1~111Viih)91~1''Hll

tli1ti'U 1000 Llmin \l~'Hl'IJ~~ff'VInfl1'Vf'J:~~~ (t'IJfl{t~'W~) ~th,j~ '~ull~'IJ~mw lfllC)f'W~"'fl~i~ (kg/day)
,. 'J/ •

mtUVii~lfllC)f'Wi111ti'U uv t~mh,j~ffl~ Trichoromethanes 500 J.lgIL i'WU1'U1~111Viih)91~1''Hllt'Vhti'U
.c:A 91 ••. I .Q.Q GI 0 Q,I I Q,I ••. I fI d tI 9J Gl fj)•.• IQ ,.,.. ,'j)

1000 Llmin tllfl91fl~fl1~lJ~~ff'VI1i.fl1'V'lt'Wfl1~'U1'U~t'Vl1f1'U90 tlJfl~tC)f'W9191fl~t')j'lJ~mw tfl tC)f'Wfltll~'Wfltl

~~~t'vhh (kg/day) . "
tmtl'UtVitl'U'IJ~:lJ1W lfllC)f'WVii~\llf1vr~fffl~mtU



2. ;)~V16mhfJl1Jfi6'tJd(20 fl~!AUU)

2-1 ffl'l Petroleum Refinery \!m.h'1J,jl~~ l~tJm~'lJTWm'l Land Treatment l~tJ'thm'H'VIffl'l 25 ~'Wfl111H"'lJ"''W

15 t1Jvft~'W~~.:J'l'Wlf'W~'U'Wl~tl~l.:J 100 tlJl9l'l tJl1 200 tlJl9l'l ~tl 0.1 tlJl9l'l 'VI~.:J1l1tlvf.:J'~ 3651'W'Vl'lJ'-.hfl11lJ

~ ~ .••• _I" d •• .ci "''''' '1 't'UlJ'U'W~~~.:Jm~v 2 tlJV'ltC)f'W19l1l.:J'VI1(1) Degradation rate constants (2) 'l~tJ~n~lflH'lf119l 'Wm'ltJVtJff~ltJ

Petroleum Refinery (10 fl~!AUU)
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o 'JJ : ~ "l I Ij} ~~ 'I

2-2 flll1'\.J~h1 Plume '\JV~'\.Jl'1J1~1r11hJtlJv'\.JTrichloroethylene (TCE) 30 mgIL mrl\111\l'IJ1'\.JC}f~\91~V~111~"ln
" .

um;~fhtij~nhti'IJ 500 m ~dtli'ldUJt~d 0.1 m/day 'l'\.J'i1'\.J'l~~b~'\.Jiiiji'ldl11'V'l~'\.Jt.•hti'IJ 0.3 1~t1'111d,yl'\.J'l'\.J
tI I 'J/ tI

l1~,yl'\.J~~n~ld '1~ill'1J1~ lr1t.wVnTml1fli'l fll'jVl'\.J~\911111i'j'jll'l11~ij-el'\91'j1 (k) 0.005/day Url~1J1\91'j!1'\.Jill

'IJ1~lr1nll1'\.J~ 'l,rfil TCE ~V~U'Vtlf1'.h 5 JlgIL "~l1T;hmw~,jl,j~\911111i'j'jll'l11~~'IJl1fli'l"~~llJl~ijfil TCE. "
\1~nil11 1\91'j! 1'\.J11~V 1~ ttrl~ '1'\.Jm w iifil TCE ijfil\1 ~nilfil11 1\91'j!1'\.J~V~";lfll'j t~ llV1fllfl''l,r fh-el'\91'j lfll'jVl'\.J~

(k) ijfiWyh1'j fil TCE il~,,~ijfil~lnilfil1J1\91'j!l'\.J (10 i'l~U'U'U)

fht'i'U~l,r fll'j~Vm"r11m~'\.Jlh~tfl'Vl First order approximation ~~ffllfll'j In C = InCo-kt



3. ;)~"'tl'lJtlUmJPitl't.Id (15 fl~UUU)

3-1~~fJti'lJ1trhyh 111 Cement Based Stabilization ~~1~!'Ufl1111ijtlll (3 fl~UUU)

.e:::t. ~ I I ,"d I..e:::t,

3-2 ~~fJ1i'lJ1t1\l~fl1111U\9lfWl1n~1111~ Organophobic Clay UCl~ Organophilic Clay \9lClfJfl~'WUfffl~ 11tl1'W11fl'W.
.c:I .r:::l' "" '.e:::t. QI ,Yo .c:I QI ..•.1 ,

tl1 'Wtl1'V1flCl111l1'\11~\9l'WU\9lCl~"lf'Wfltl1ll1~ ffllfl'UflTi "If'Vl1Stabilization fl1fl'\lfJ~t fftlfJ'W \9l'Jlt1lJ'J~ tfi'VI fl



'" d •• J'''l~l ,~ 4., '"3-4 lI.:11'IJfJ'Wm~'lJTWfll'J6 m~'lJd'Wfll'J'YIlfWI'IJ'W~~ 'Wfll'J 'If Stabilization u,,~ Solidification l'YHlll~fll'Jfllfl'IJ~NlfffJ

~'W\9I'JlfJU"~fJi'lJ1fJ l~mY.:ll'IJ1J (5 tl~UUU)
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4. iI.:lPltl'lJlhOUJPltl'tJd (20 f1~HUU)

4-1 f11fl'U{).:ltffmj'U~11tJ~.:lUff~.:l1'U~111.:l~1'U~1~\1mh:lJ1tr-n1'Ut~lt~1~2200 of U'l~ 50% excess air u'l~ijnm

1 I QJ' Q. d. 1 d QJ' "Iii'
'Ut~lt~lt'VllfllJ 2.3 1'Ul'YI Principal Organic Hazardous Constituents (POHCs) 'Uf11fl'U{)~tfftJ{)'U~11tJt~Ufl

Benzene, Tetrachlorophenol U'l~ Toluene fl~11fl111l1'l'U{)~tilC]f1'Ut~lt~lijfilt'yhtilJ 37,500 dscfm (dry standard
3J tJJ rt'J Q. 1 d' I QI

cubic feet per meter) fl1111t'Ull'U'U'U{)~f11C]f{){)flC]ft'il'U'UFlue gas llfllt'YIlfllJ 7.0%

Compound Formula MW Inlet,lblh Outlet, Iblb

Benzene C6H6 78.11 1025 0.087

Chlorobenzene CsH6CI 112.5 278 0.034

Ethylbenzene CgHIO 106.17 780 0.089

Tetrachlorophenol C6HOHCl4
231.9 760 0.056

Toluene C7Hg 92.10 756 0.024

Xylenes CgHIO 106.17 168 0.204

Hydrochloric acid HCI 36.45 0 4.3

Particulates 20.3

1. 'il~l1lfil Destruction and removal efficiency (DRE) 'U{)~ff11V'U'YIi~'YJflff11.,
2. 'il~l1Thfil~{) hJihh'U:IJ1~1~1'Ul11{) 1lJ

(a) POHCs

(b) HCI (10 f1~HUU)

fh'HU~''t\'
Federal performance standard "hl11lJ 1'*tft{)fl1lJ f11111'lri':l:l'illflt~lt~lf11fl'U {)~t fftJfl'U~11tJ•

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

limits for HCI 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:

w -wDRE = In oul xlOO
W;n

"'I

DRE ~mdestruction and removal efficiency (%)
"'I

W;n fl{) mass feed rate of a particular POHC
"'I

Wout fl{) mass emission rate of a particular POHC



4.1 ~~flilJlt1fl111Jfflflty'IJ fl~fll':ifl11JfJ1Jfll'Hn~ HCI , 'WnlC)f~tn~ ~lflfll':i tf.llU" :::i1Jfll':i';ltihJfll':i t~m'~fll':i tn~

HCI (5 fl:::UUU)

4-2 ~~flilJlt1fl111J'I11Jlt1'IJfl~ Higher explosive limit (HEL) tttl::: Lower explosive limit (LEL) ;J"fl~~'Wu'W:::'\.h;h''W
o ~ , ~<tII.. ~ ~ " ,

fll':i'VlHl'W;Jfl~fl11JfJ1J 'I1fllC)f1Jfl111Jt'IJ1J'IJ'Wfl~'W'ln~ (5 fl:::UUU)



"5-2 f11':iih fH'l'IJ fllfl'\l V-iltfftJ'elU 19l':iltJ'l1u ij fll':i ~ It UU f11':it '11jjvuml~ I9i l-il 'illflfll':i ~lt UU fll':i ~-ilflll'IJ f11fl'\lV-il tfftJGlpJ'lfU

mh-il h (5 fl~U'U'U)


