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- ieJ"'eJ'U~~'VI2Jl1lii7 ieJ 'i12J 100 l'l~LL'IJ'IJ
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- ,x12J1heJn"'1'ill1l'l Li1\1eJ~"'eJ'U VI''J~\ll'J~1~ E 'Vlnmru. .
- 'Vl'J~\lll'IJm'i"'eJ'U 1'Vl~'IJ~1t1-r'U\llnl'IJ'i1EPJo1mr'IJLL,,~~nrmL~EJ'W 1 ml'lm'iPlm~111'Vl'1~"'~"'11l1,xeJeJn. ~ .
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" cl ., ~t1.r( )'UiJVI 1 'J{lPliJUfl1tl12JPliJ L 'U 12 f1::u.'U'U

1-1 m::U1'UnTi Steam stripping ii~'li'i::1J1'V11m'UnTibbEJmmeJ::b bb,,::1~'VI"'nm'ieJ::b1'Um'ieJeJmb'U'U(3 f1::u.'U'U)

1-2 m'ifh~~,ml"lfEJ11'U~1'UJ1b~EJ~1EJm::U1'Um'i chemical oxidation iJmJH"'1'i1~ bb"::~eJ~~i1biJ'Um'i~fi1m1~bu'Um~bU'U

~1~"'~'VI~eJ~1b'Vhbb~'i1::b'VI,,1~'il~eJ5'U1EJ1~EJ"'~b'lJtJ(3 f1::bL'U'U)~ ,

1-3 'il~eJ5'U1EJii~m1~bb"n\Jh~'i::'VI':h~Organophobic clay bb":: Organophilic clay ""eJ~'il'Ubb",~~1~b~'U':h~'Ub'VIi1EJ1~mh1~1

~1~~'Ubb~"::'11iJ~b'VI~1::",~n'Um'i1~'VhStabilization 'lJeJ~mn'1JeJ~b~mi''U'''i1EJtI'i::1J1'V11~(4 l'l::bb'U'U)



.utl~2 l.hl.Jl~l~iieimln1~l"'~LVhti\J 0.2 m3/min ~€l.:ln1~~~UU'l.hU~LYi€l~~rhI'l111JL<ij1J<ij'U'lJ€l.:ln1f1'lJ€l.:lL~eJei'U\ll~leJ'Jlf190

mg/L L",ii€l 10 mg/L 'Jlf1n1~'V1~~€l.:lt'U,x€l.:l'V1~~€l.:lt-tlI'l€lG11Jl1eJl12.3 m L~'Ue.h'U,:!'UeJf1~l.:10.051 m 1ll€l€l'4m1J'iil'U1'U 3 1'l€lG11Jl1

LL~~t-tlei\ll~ln1~l"'~LVhti'u 5.0 x 10-4 m3/min eJ~n1~'V1~~€l.:lLL"'~.:I1'U~'lJ'J.:I"'lrh(12 f'I::u.'U'U)

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)

,h.,ufllH n = (AZ/d) + 1, d = 1'l111JeJ11'lJ€l.:lI'l€lG11J11,

Unit weight of carbon = 481 kg/m3
,

l/slope (at 10% feed concentration) = 0.158 m/day, Loading rate = Q/A (m3/m2_min),

The carbon usage rate = area x O/slope) x unit weight of carbon
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" ..I ., ~.IA'
'lJil'VI 3 ".:I~il\Jfl1m3J~il~u'LI(15 fl::U.'LI'L1)

3-1m::\J'J'LIf11~ chemical oxidation 1~G11~eJ::~~1'LIf11~~hb'ij'LIf11~~'LI'I'Jf11n'lJeJ~b~EJEj''IJ\Il~1EJbb'l::1~fh1\ll1'IJf11~r\'l'VI'IJ\llf11~~
bn\lltJiln~EJ11'IJf11~~1biJ'lJf11~ chemical oxidation f11n'lJeJ~b~EJEj''IJm1EJ'iI~eJITtJ1EJ(5 fl::bL'LI'LI)



3-2 'J1f1~tJLL~~'lf11'~HHzOz LLl;l~03 ~1~ti'U NaCl L~eln1~~~11f1~~ butylated hydroxyanisole (BHA) ~'l~~LtJ'lJf11f1'1Jel'lL~EJ

eJ'lJVI11EJ'J'l~elufhm~~el1tJd (10 f't~LL'lJ'lJ)
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~ 1111M H202 onl)

----er--- 03 + 30 ppt NaCI

_. -e· _. 03 + 30 ppt NaCI + 1 111M H202

---030111)

···x··· 03+JmMH202

10 15
Time (mill)

3-2-1 mru~ (1) lmelt"ll'lJLVlEJ'lel~1'lL~EJ1mru~ (2) 10&'HzOz LVlEJ'lel~1'lL~EJ1mru~ (3) 1melt"ll'lJ~1~ti'u HzOz L~m.h,j'~~11

BHA 500 J..lg/L 1~l;l~l;l'lLVI~el 50 J..lg/L 1'lJJ1U1~1l;l~~eJVI111V1l;lL'Vhti'u1000 Umin tifel'lHtJ~~1rutelt"ll'lJel~1'l,j'elEJ

~~~l'lJL'VhhLL~l;l~mru (kg/day)

3-2-2 LtJ~EJULViEJutJ~mrutelt"ll'lJmo&''J1f1mru~(1) LLl;l~mru~ (3) LL~d1~-rrelFi~L~'lJ11~1LtJ'lJVI~elbJ~tifel'llmelt"ll'lJ~1~ti'u

HzOz

3-2-3 f111L~~ NaCl ~t:Jl;l~elf111n1~~ BHA el~1'lh

3-2-4 im~n1~~~11f1~~ BHA 1tif~~~~, ,



feY! 4 ~~P1e\Jfh(l1l19ielt1ii (20 fl:::LL'U'U)

4-1 ~1'SPetroLeum Refinery \Jfl,j1h.hj"j~1~Elm::'U1'lJn1'S Land Treatment 1~Elvi1n1'SLV1~1'S25 ~'lJm111L'li'1I'li''lJ15

LtitliL~'lJ~~~1'lJ'~''lJ~'lJ'lJ1~fl11~100 UJm Ell1 200 UJ\ll'S~fl 0.1 L~\ll'S'VI~~'iJ1flv1~H365 1'lJ'r~'Ul1ml~L'li'~'li''lJ~~~~L'VI~tl2

LtitliL~'lJ~ ~~'VI1 (l) Degradation rate constants (2) 'S::El:::L1mFl~~:g1\ll1'lJn1'S~tlEl~mElPetroLeum Refinery

(10 fl:::U 'U'lJ)



4-2 n1'vl'IJ~1~Plume '!I€lllthu1~1I;\t.I'IJL~€l'IJTrichloroethylene (TCE) 20 mgll 1VlI;\~Vl~,j'1'IJ~Il~Il€l~l-111l'l1f1LLVl~lln1Lii~

Lvhti'lJ500 m ~':lfJm111L~':l0.1 m/day 1'IJ.a:'IJ1~eJ':l~'IJ~ijl'mllvf~'IJLvhti'lJ0.41~fJ'll1':l,j'1'IJ1'IJVl~,j'1'IJ~Ilf1~1':l1'li'J1lJ1ml;\, ~
L~€lf11'~lJ~1.rH'lf11~~'IJ~~1111i~~1I'll1~ijer~~1(k) O.OOS/day LLI;\~1I1~~i1'IJJ1lJ1~1I;\n1Vl'IJ~1~l'i1TCE ~€lIl,j€lfJf1'"h5

Iln/l 'lIlVl1';hmru~lhu~~111li~~1I'll1~~lJ~lfH'1'l~~lIJ1~ijl'i1 TCE "'1lf1~1111m~1'IJVl~€lhjLLI;\~1'IJmru~l'i1TCE ijl'i1"'1lf1~1r5' 'U \I d.II 'U

l'i1111~~~1'IJ~€lllvl1f11~L~lI€l1f11t'l1~l'i1er~~1f11~~'IJvJ(k) ijl'i1LVhh l'i1 TCE CiIl'l~ijl'i1~1f1~1l'i1111~~~1'IJ(10 fl::LL'IJ'IJ)~ ~ ~



" cl •• 't1~~ ".:j'ltlUI'l1f113J'ltlL 'IJ (13 l'l::bb'IJ'IJ)

5-1 'l·:1tl5'U1Er:hvi113JCement Based Stabilization ~~l~~'Ui'rn~ijmJ (21'1::U.'IJ'IJ)

5-3 'l1nm~rlT~'"J'l'1f11'IJ~tI'IJL~tl'lJn1n'1leJ~L~mj'Ulll'mHL'l4~Vl~~n11~ 100 L~\ll~ Em 200 L~m LL~::~n 2 L~\ll~1f'1'"Jml~

~\il~'IJ1'l~'l::Him::'I.J'"J'lJm~In situ vitification 1'IJm~~\ilm~'l1nm~~n~1Vl'Ui1~eJ~1mvJvh 1000 kWh/~'IJ 'l~Vl1i1~eJ~1ob'

Vl~~~1'IJ1vJV11Lvh1~ (kWh) 1'IJm~~1Lij'IJm~\ll~ eJ\il'l'IJ~::v::n 1Wl~\il~'"J'1IeJ~~'IJVl~~'l1nm~~1 Lij'IJm~L'1~'l~'IJLL~'"JLL~::tRm\ll~.
~'IJ~lli'mm~1'IJm~r1~1~~'IJ~n~'U~'1mVlL~~ (9 l'l::bb'IJ'IJ)

"
01'VlY"W

~'IJ1'IJ~'IJ~~n~1ii~1 TotaL density Lvhti''U1.9 g/cm3
; i'l'"J1~Vl1'IJLvhti''U0.4



6. ';l.:l9laUfhCl13JPialtld (20 f'I:m'U'U)

6-1 mf1'l1a-:lb~EJei'U~l'mJ~,m"'(;1-:11'U\l11'S1-:1~1'U,h:jClf1'lhJ1bl'J11'Ub\l11bl'J1~ 2200 of bb"::: 50% excess air bb,,:::ikl"11'Ub\l11bl'J1
"

bVhii'\J 2.3 1'U1Vi Principal Organic Hazardous Constituents (POHCs) 1'Umf1'l1€l-:lb~EJei'Um1EJ1~bbri Benzene,

Tetrachlorophenol bb"::: Toluene ei\l1'S1m'S1'V1"'lItl-:ln1'll1'Ub\l11b(:,l1ij~1b'Vhii'\J 37,500 dscfm (dry standard cubic feet per

meter) F1111Jborr1J'li'U'lItl-:ln1'lltltlf1~b'l'U1'U Flue gas ij~1b'Vhii'\J 7.0%

Compound Formula MW Inlet, lblh Outlet, lblh

Benzene C6H6 78.11 1025 0.087

Chlorobenzene CSH6Cl 112.5 278 0.034

Ethylbenzene CSHlO 106.17 780 0.089

Tetrachlorophenol C6HOHCl4 231.9 760 0.056

Toluene C7Hs 92.10 756 0.024

Xylenes CSHlO 106.17 168 0.204

Hydrochloric acid HCl 36.45 0 4.3

Particulates 20.3

6.1.1 ';l-:l'VI1~1 Destruction and removal efficiency (ORE)'lItl-:l"'1'SB'U'VI~~'Vlf1"'1'S

6.1.2 'l-:l'VIT;h~1~€ll t1d~1'U1J1\l1'S.li1'U'VI~tll~

(a) POHCs

(b) HCl

(15 f'I:::tt'U'U)

,hmJflW
Federal performance standard ~1'V1-r\J1 'lib~tl F11\Jf'l1J1J"Vi~'l1m\l11b(:,l1mf1'lJtl-:lb~EJei'U\l1'S1 EJ

• 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% ORE on one more selected Principal Organic Hazardous Constituents a supervised Trial Burn

OREis defined as:

ORE= W;n - WOUI xlOO
W;n

ORE ~tl destruction and removal efficiency (%)

~n ~tl mass feed rate of a particular POHC

Wout ~tl mass emission rate of a particular POHC



Compound Formula MW Inlet, lb Heating value

Btullb

Benzene C6H6 78.11 100 18900
Toluene C7Ha 92.10 100 18440
Hazardous waste 150 7250
(solid phase)
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