DEE AT N FSIEE CATE

2

AFTEE Y GE 2 A Brp kA T i 2 SR RS T e
SHFEFWEIAPR/MNE S22 BEBET - A G ff ~ 3V IR - TVF )
S FEEZ BRI 2 VR RS N2 JaR e b R BT E L Ao B IEE 2
B2 g hgiE ik £ # % Cahn D-200 fic® 2 T b X iz BB R FHAIERE
T ERPIEE S BT B A R IR R R R 3 E
IE - AR A 2 ST GERE R K 8~10 ] BF o M R 10~12 ) P 4 3G 18
ApE — APHIR A 2 g T EpE AP K 40~60 /) PEL s T HERE P K 60~80 /) PEILF o
dofe 4 SR Mk o el e E TR R R I BB F IR g o AL
AET g A BTt > BERE- HIFENFF o AFEY %ﬁd Pseudo-first order
kinetic model -~ Pseudo-second order kinetic model - Intraparticle diffusion model % The
Elovich rate equation = 2% 4 & ;% KBy f2 3 & (7o /M M2 @ﬁ%liﬁ &2 4 3w S 4p
BHa 3 (-5 FF &-FH L) v fad4 N2 REH GRS F 248 0 % 1
Intraparticle diffusion model -3¢ 2. SSE B #2-| » 4~ 2|97 @ ¥ ip Lipsty 81 & 4
BoHde 4§ L RABITI R 2 At o 1 2 T Ar B4 S 3 (Florida Peat) > w f8# 4 B ¢
2 AR TR IS4RE A 45 0 A AP ¥R 4 pF U Intraparticle diffusion model $i5% 2. SSE
Ed] s A ~ B ApE/R A pF > P12 The Elovich rate equation § if & o 4~ 3a# - 2
ER TS EE B e d 75 0 g L ® 4P 2 3 i (adsorption) & 1 0 B
e chid 5§ H84p chA fie (£ % (partitioning) 3 1 e

BE 4L 1 R A}paf't"!* AW R
- w2

AR T B ARE ARS A TR A AT AR TALS
R A B R A AR I 2 - AL S AT B AR 2R 1L
A fie A2 R (partitioning) R i (T 55t o d W03 BT e PRI R A AR A 0 FlR H a0
<E S AN A SR TSR SILERS § Sl SRR R AR S
TR EIE A AR PR E A

H¢ > 434 1 (Soil Organic Matter, SOM)*7it {7 2 A fe A2 A 7 & S35 § %@ ¥k
SRR TR B URACEE T RS E ST R R
b3 HokBiR Y 54 & SOM £ K2 A fie G B(Kom)fodl ki f2 & (Sw)
£ i 8 % i (octanol) 2 K B 2 A e (% Be(Kow) 3 ARUILHE 5 o F 0> d 2 SOM 2 18
B octanol & B 0 FlH R SR S 0 SOM ¢ A RArd A E R Kon LI
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Ky & e T 3 2 ﬁﬁ‘;‘;f'} z zt 4&5}44 W54 SOMPF2 (g% 4 R & ;«}; dispersion
force » polar interaction *# H-bonding ¥ - & {F:&— HFE3d » se LR FH (F% 484

Bt F T R RE > RO HRE F B/ A EEF TS S
S ALE e Chiou & 4 (1980)% 504 peat 5 %' #] » % 5 T BT F BRI &
G ARSI 4 (PP Z0.5)T 2 ST S o h e g WK AR B R RLE 7
FRSR % A% fE Eog B g BET 284 iavt » FPRER2EE
ki A Y U el %ﬂbﬁxffWAﬁﬁ% TSN E T MR 2 R S R
Mot R alAT A P AT T AR S - HEEF RS R EP D TR R 4
HRPBIE G WBARE T WA R/ isd] > AL 2 s F R S A BHEA
ﬂﬂ«iy%ﬂﬁﬁwﬁzp6@mma BHE 2 n T RHY B dhenn e
AHAlTke )L o R B A L 2 MR S/ B P R
YRS RS/ PP PR 8 2 Florida Peat(F #4572 ¢
86.4%) & '] o 171 HF P/Po 2 F FL&«“A/’*R’T#?% P E LA RS 2 B AR
R LR e R SR Y T L T O E e
zE 4 273%) G F w}»/m*‘q‘“" B2 S A > MR F RS E F BAL RHTE
* oo LA F t}g;fr ST % euﬁkﬁﬁ\gﬁﬁqz ‘*;\g;;m7 BT E i 7‘5%?
A AG A VES mﬂ+’vif4%#%w**%wﬁzk 97 A g R E
S ﬁ)?eﬁb)éﬁ
2.1 iR AE
- AR G S Y e T REFAPHE S 23 o Az, 9T
¢ A5 Z A S
188 % # >t (Volume filling) @ % MAp /R 4 T » I S g A 3 B eIk & o jidt
P4 Feand By o R H s $ i (Adsorption potential) PP AR 3 4r o F]pt o It @
G B Y SRR A & kR o
2.5 & = sf(Layer-by-layer adsorption) : § 7§ % § 3 s MY » fp $H S (PP
JEO M A D 1o i@l m 3Lk p 2 3 BB b R s z‘f’?‘r G ARHR A P Afic
3Lk (micropore)s# # ¥ i cHEEAFE ~ Ry 0 @ .;F_ﬁ'{‘\ 2L R VE I S A S E
LEEE AR G AR BRSBTS
0.2~0.3 P e i £ 4 Pl FOR A 5§ BoB TR R A S B 42 TR R S A
LRSS RO
3.2 m5% % (Capillary condensation) @ % &+ B3 5 - BAPHRA PF o Vi g4
FCFPREBFINAGREE G o iR A - A2 R WA A B Flawmcg e S o4
ER:E) ’3]51:,\;.‘]7‘)%%&\:13{‘]»#5 Eﬁ/”\:" B chie® 4 0L 4 T G pEA 3 B it ® 4 Bk et o
Flpb et o e g BWWRERPF T G g f Rp o B RIDG F T g gy i
A F oL d s T oo
g E BT B REF A F BRI F 0T R S IV o Sl F RE I
Aoz A AT 2 d Kelvin 3 #2538 £ 7

W

(a8

div

RTIn (P/Po) = (-2 Y Vi€0SO) [ Yoo, (1)
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Beor it mE LT 05 pME L md BRI E Y, SR LA
7mﬂ%~% A o AHmBHSFIPE > A A W A IV R FF R
WA s o] ek o Gregg & Sing(1967)#% 21 Gurvitsch rule » 4y i — # % fip A 43
3 T e R T R L AR BT AR o 4 TN AR T
ST o B IR RGP T S I RITIR R DA R Tt .

A A R

AP ENRAEINA P F A S R TG T g R
Clsld IR A ST im%%
"#7

’?”{F ’ &-‘ﬁ‘éﬁ’f‘-"ﬂsﬁ @E‘é’: E‘*’-/Jz.’ﬂ}i &%ﬁil*ffﬁi
4 T /f’mim_{‘f‘l BER 4 6 'ﬁi\j\“ﬁ’&?’tﬁi’ 14

oo @ AT 2O 4 A
P it o Halsey(1965) T 2 7 &5 ¥ v % 4 13

w3
34 ,T@ﬁ_‘,’;t‘ 34 ,T’%ﬁ’i‘» R
AR > 4Bl 1 AToT o

-
=
=z
=
1 -
'; 2D BE A5
1
;?—$ﬁﬁﬁﬂ$
)
1
00 : 0!5 1.0

Bl 1 =2 E 5@ (Halsey, 1965)

22 BES g M2 BFR %

2 AP 3V FOF(2~50nm) g IR . TypelV énE F s g &A% 5 # #iffﬁtf 14
@%%m@mgT’%iﬁﬁw@ﬁ*pwﬁ@meﬂmmﬂ%ﬁmawﬁAW
Frre b2 0k ¥ - & R P L5 hysteresis loop(& iF & &) ;7R IR AT A e
*”W“imyﬁf%a% oo Hntd MR RLAR v d RAEF 2 Ak
IV SR o 5 9 4 hysteresis loop 4] f s04 % > 7 E3245 de Boer ** 1958 # 7%
Beng AAE A R AR L TUPAC “i ) chw A4 S 31 & > 4o @] 2 #7157 o
1.H1 3] & : H1 &3] & % 2 4 ;ab,#»’}frc‘ o i ¥ AT 5 AT S o] AP u/mrj;ﬂ/—f F Bf%

B & @ & R B (agglomerates) © d BN kAR B LM 95 g\ it A L
3= GUEA ] T AR AR 1 60aY G R R SR g S 2 B o
2ﬂzﬂguﬂ»im,&wmmééﬁ¢mﬁfﬁ@@mmmmiﬂﬁwﬁﬁ,@mg

g
&
LA

%’?3 =Nl }‘I';\
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WEAS ARETHE > LFenf L 2 A RGH D Rl R E A SRRk B
PAERFELE LS o

3H3 A4 tH3 Aljk » B exrigd 30 F PP PF s — ¥4 20 8> 03 A2 480 T ¥
2ok E B AR d Rk (plat-like)f + FlAp T i %o @ Ak A Sk WA (slit-shaped)
L fTiE A o

4.H4 3 HA A1 G fo H3 sgin > s F £ R Aok Flip i d iy 9TA 2 o] h
P53V Fig > 0@ HA 22 2R S EE 030 Type I #7007 AR G R & & i3t F &

# o

#*ﬁ FEt e SRR A 2 R R R R E IR RO o F] S G Y sg(sweuing)a EEn

TR AR A L S A AT fr’JrL—* R e 53 #i:‘e L1 A I LS
R R B =St DA (Rl Re s s ¥R < ' G]'«Le;##d, Fozbm 2 Mru 4B
PR A e A AR R R R o e FIR RSl o @ R
ORGP R s chy B E 0 L5 low pressure hysteresis(Arnell, 1957) -

-
|

H3 H4

Amount adsobed

Relative pressure (P/Po) >
#® 2 IUPAC =he 4 F & 5 (hysteresis loop)

BFR G RECOGRSHE R DT o FIE ASOHRTE N SR P F A
RS A R ER B 3 WP {,ﬁiﬁ,? AT B3 Sl ¢ (4o B 3(a)% )
B (R PE F RBACE BRI 0 RS ELBRE B Ly 0 Flet 'T€ SEE R4 TR en
2w BRSO RORE ) RS 5L - L g SRS P LY R R
ﬁ"-@ PIEFRE RS A T Aok R A R lg_mff'f;} A Sl A

w BAPERA T o SR E g ERaTE o ¥ - AU g KF(ink bottle)— tR 03t i S
* g VIRBF IR R (Ao B 3(b)4Tor ) B RIZAPR R A R DAL (] T D) AR R 4
BoFPM(RTE)FREFME R AT N L > B R AR T E o
Adsorption (P/P,— 1)

1

(0 <— P/P,) Desorption

(P/ Po)L (Pf'lpe }H (Pf'lpe }L

g E Adsorption Desorption
i
(a) Cylindrical pore with open ends (b) Ink Bottle Pore Structure

B3 3 F ‘%f#_ci/sﬁ, 'ﬁ’ﬁ‘% 7 3 H

2-5-4



35 BETLG BT AR RS

Ong & Lion (1991a)% Smith % % (1990):3 % 2p AR ¥ L3 ApHBREE T > K
FIR R @ g e f AR '\@'47%?737#" G o VOCs 27 5 1 & 573 ~ 3 184p
Poood AR AR Aom R o F AR G BT H VOCs T L0 W R AT EE
23t VOCs 7 5 22 % 3R i o

Brusseau # 4 (1991):%5 7 8 &2 Bldeinat If | 2 Bip2 32 ERETAE
S R R ﬁﬁ@;brﬁzﬁ.gjp; g% o] @ﬂlfi?bl‘%iﬂ‘lfﬁ’i TRESFE #EF&%BILJ
FoORICHEHES T BRIV R AT By B2 KA 5 # f (dynamic) © Pannel
£ 4 (1995)0 Ny BB s B2 o v 20 e i FAt B 2 2595 12
2mifg s A2 A G A (Y 10mYg &)l - B

¢A~

24 24 B2 Ay

Pingatello(1989)#% ! » FxdF 34 2 e "8 F I FRFT T Bfde 2 F 4L o 4 § 2
Frtpe s JpEARY o G Ap P F A R R R Tt R S el
@ SRR ATR o IR A0 53 A S B AR Lot R sk T R
A2 o

Leenheer & Ahlrichs (1971)dp & » = fp e A2 R d & B Fffoor e = i Pochfg B
Foh BOFEAR 0 B R RS ISR E G A BILH R AT R e b s 5 F
H A FELE DA I BRI AT o BRI AT I o S TE L e s s G
B /MLNAE (T oenfole o @ {8 e /s 4 X PN IV e R R o F i g Ak
Ffoo T A HP B Y Y URERgR 4 SR BRVE- HE A4 R

1.Pseudo-first order Kinetic model

dl —_

e =BG = Q) o )
X
ky * o SF Bi(min. )
ge - T HRE

g EFRFtpF st
7%/”\53": é t—OBé’: Qz—o é t= tfﬁ > qir=q:’ F] gt
IN(ge—qg)=In Ge—Kkteonoeee 3)

F 12 In(ge-q) ¥t TR > TEREA Sk E o

2.Pseudo-second order Kinetic model

e Ky (@ = G,) oo (4)
;t ¢
ky @ wovtid 5OF #i(min )
ge : T Rt E
gt PERE P SR E
AR 1S 0 LT
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Fr(Ug) e TR 0 T REA T R (g B Wkge' 7 A B R EE S
Yok 2 TR g o

3.Intraparticle diffusion model

La
=

Bal & 4 *t 1991 # #% 1! intraparticle diffusion model > p#* & w5\ #5073 ek & B3R A
AF BN E RIS EREA P IRE A 0 m B AP BRSO RN JRDIY AR o 5 A g
P AR A G D RS RE SR PFIT I IRTIV R Y o A I F R
e s B s 3Vl s PR T K BB B B 0 B B A ek ] A5k B )
W * F o d Fick’s second diffusion model #F =) % » Hex g 7 £ 2P B8 14 >

o

&

-
2
2

4 4
W%
g

=
ETIRS ‘m&

1/2
G, =kt (5)
F¥ k3R S84 (intraparticle diffusion)i# & # #c(g/kg * min'?)
g RE T OEE AL kW L B AR A B R rU #E4c(boundary layer
diffusion) » {8 X L8 IR 4 5 3Ekp %P4 z(intraparticlediffusion) o
4.The Elovich rate equation

Elovich * 4255 foi= 5 B L% KW 7355 A4 6 ¢ B o f L 54 8 - i
ST g BB E R blhe o MR R AR IR SR RRIE R (Y o
M E A5 o Blovich ¥4k KM 3 g5 k1 M e B foR s 4 g o g
4 = v .
9T & -

dq,

Gr=aeXP(=DG,) oo (6)
RAPE - F =0 g=0; § t=tpF > g=q,° FIM

g, =+ In(l1+abt)
-+ Vs {8 0 Elovich equation = 3

g, = 110(ab) + (Y1) oo @®

3¢ t=1/(ab) > ¥ q ¥ In(t+1,) ¥ @ F LB FNa b iE - AT ca BEFRE

B [ (A7 40 ) P-i# ek J:# 5 (rate of instantaneous rapid reaction) > a & é’} SUEI SR S Y g
B P b B4 - [§hk Jlsi# F (rate of exponential first-order reaction) » & 3 i R <k

NS A R R DB g1 0 F i & g P o Chien & Clayton(1980)45 4 s @ 2

B g B4 Y dpdica 2 DET R RV RAET BT 28 i F oo
ERR Al
AR R GCR RS SIA Bk e T R FH I RABT SRR BT E

SHFEFRAIAPFR/ M E S22 BE BET - £ G ff ~ dV IR VR <)
R IEZ TRIZ IV FRE SN2 P e R TR i BHIEE S
B2 A Sl £ 2% Cahn D-200 e 2 % 5% ¥ iz B @R A4 RE
ToRRPIEEEF T B AL R R/ R S S R 1 BIFE R
EWT/FHBTHI AL 2/ E BT B3P 2 /Mg 18 PP
FlF o uaE 2 e R ss g o F kAR Bl 4 T o
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—3 14 .
L EEF% 15 constant temperature bath and recirculator
-_— electrobalance assemble (CAHN D-200)

VACUUm pump

1

2

3

4,9 flexible tube
16 5,8,10,16 inline valve

[} d-way crosses

T

V18,19 leak valve

BED
pi—Hi
- X
Dl

_X__

2
thermometen

0 12 volume resulator

ﬁ 11 fG-way crosses

o0
—

13 combined convection/penning gauge
. 14 HKE_S transducer (0-10 torr}

15 MES transducer (0-1000 torr)

17 tee

20 sanpling tube

21 recorder

H o

W4 RHFEXETLE

T~ BEHHH
41 2 ERBASHT B AP 2 SES A § R

Mﬂi‘”ff%;s;a/amifﬁ 't R R APM SR E 4 dcdy o %1 Cahn
D-200 fic® = T £ plrit B iEm g R EFR/GE 4 O RECR S Hrr) 0 d & :“"‘*Eé%i‘
gfm P T GERERY 2. L BT LR T ‘*E’*ﬁ*v}d,‘fﬁg‘r* B ofad e m#%’gi(@ﬁﬂk—i z

AR S 0 BRI R R 0 00— T s R B R 755 ’
= i;gujggig—_—g_%ﬂ ¥ Sugh B BB B L THEET o F A DL RAK-FHT
T g F(E R T EFNT 3~ ) PR AE-FEEF(OEF 46 P
P WAV EPE-FREL IR BB ORRE-F L Rl W o H R KRBT R
uﬁi@;xllf ThB R %ﬂﬂrﬂ bR R ‘?;'j PEf A s — S A3~ PN E T ¥
o B 4 B ARR] P AT SO AR R B o T g F & 8~12 ) BF o

AR RBRET g R G- R LR F B LR
i}f’iﬂ-/F‘{'Kd %&ﬁﬂ}ﬁ—‘*ﬁ?ﬁf@’FHb#‘g THRFE R A B %
BAETAR-F R TR R IR @ S HATRE B F A 0 R SR séi]

ks B RADSERRIT AR

—RE RB R RN A BHIZEES BAR Oy PRI RTR ()T R
SEBLEL 1R (2)F 4 R ERBE R IR o * KRt end 4 S AN fEsEAR g 50 B g T
Rl o A BRI L £8 K4 Pseudofirst order kinetic model -
Pseudo-second order kinetic model ~ Intraparticle diffusion model - 14 % The Elovich rate
equation = E# 4 FHGIEFTHHEF B EF 2T o BB BRI B R %
B R L (SSE)X4rd 4 B N2 e AFET AN e Bh 4 FHG T L
B4 BN 2 AFE SR REE 5‘5”7%}%5'1&“1“#@4 FHE- A U R
7}‘— >§, ¥I /% uﬁﬁﬁ;};q o

2-5-7



=4 Ca-Mont. adsorption Benzene at 298K b Ti-Mont. adsorption Benzene at 298K

]

Adsorptiom Amount (mg)
- )
Adsorption Amount (mg)
o ow

‘u

i [}
o 1 1 b - T T 4 @ i = 40 0 a0 100 i 40
Time (hr.) Time (hr.}
10 1
2l ) _ Ti-Mont. adsorption Hexane at 298K
Ti-Mont. adsorption Hexane at 298K 1
54

Adsorption Amount (mag)
s
Adsorption Amount (mg)
B @ o

Time (hr.) Time (hr.)

S5 Ca-3HFETI-FHERFF e R2%4 4§ RATLR

1.Pseudo-first order kinetic model

™2 In(qe- qt)iﬁ't TR/ > 4B 6(a)* T o Bl 6(a)AEr 2 RIS TR 5 L4 AR
%o ApM el 2094 1 > BY Ca-% #%Z»w.?f F2 8%k B s 0.0006 0 Ca-F 4+ 7
B e w2 4l &k f_ﬁ_ % 0.0001 : Ti %%Zﬂl‘ﬁ*{i # %k @5 0.0004 Ti-5 4 7 =%
e w2z AL kg E 5 0.0003 - FAo kARG D (Ca-FHERF)>(Ti-5HF F 5%
%) > (Ti- % #r BRI .m)>(Ca- R AT B BRE R e
2.Pseudo-second order kinetic mode

rL(tq) ¥t (E@ 0 4eB] 6(b)#rw o B 6(b)AE T Ca-F & i F 2 A S 5 0.0154
Ca-FHFFwigi & d22 A5 00227 Ti-FF F5F 2 #8545 0.0058 Ti-5 & F =
ML 2 A S 00050 HAF AP EA L D (Ca-F R L L R)>(Ca-F TR
HE)>(Ti-5 HFE5gF)>(Ti-FHFF5 G L e =)o
3.Intraparticle diffusion model

ﬂ%%Hﬂﬁ@ﬁ@’%@6@%%o@6@*f%iﬁﬁaw?@ﬁﬁQ%ﬁﬁ
MRt ARRE fAlicr” 2 0.97 M > Ca-F T F 2 A L 1.0692 0 Ca-F5 45 7 s i
e BF L 04041 Ti-5FHFRGF AT L 13669 0 Ti-F £ Bl & %2 A%
5 05141 - HAE KA izB 5 (Ti-3HFEFRGF)>Ca-FHFETF)>(Ti-5 H F =
e k) >(Ca-F 45 il @ k%) o

4.The Elovich rate equation

#%%mmmﬁ@,w@aaﬁﬁo@aQﬁ@ﬁiﬁﬁawﬁ@éja%m@ﬁ
B % AR B Glcr” 2091 1 s Ca-FH T2 A K L 13847 Ca-5 H D @
2 AF L 9161 S Ti-FHFES FF2AF L 31977 Ti-5 HF gl ¢ =2 A5G
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40.045 c A F 4 2B 3 (Ti-FHEmE ¢ 2)>(Ti- 58 F 2 E)>(Ca-5 87

"F)>(Ca-F 85 F 5 q I

#2) o

In(ge-ayp)

Ca-ment adsorption benzene
Ca-mont. adsorption hexane
Ti-mont. adsorption benzene
Ti-mont. adsorption hexane

T T
4000 6000

t (min.)

T
2000 8000

at (mg/g)

e

o

intraparticle diffusion

Ca-mont. adsorption benzene -
Ca-mont. adsorption hexane o

Ti-mont. adsorption benzens /
Ti-mont. adsorption hexane

(©)

Ad40®

v~
v/’/

P
o
s
yv“" =
T
_o— ¥
‘

-
g
///"
_»e
—
O
= T

0

W6 Ca-FHFETi-3HFER"F ~2 e

T
20 40 20

tmz

60
112

100

(min.)

250

200 4

gy (min. g/mg)

50

160

140 4

120 4

100 4

qt (mg/g)

150 H

100 A

< 4

pseudo-second order

Ca-mont. adsorplion benzene

Ca-mont. adsorption hexane o o o
Ti-mont. adserption benzene [e] Q

Ti-mont. adsorption hexane g

4000 6000 8001

t (min.)

44080

the Elovich rate equation

Ca-mont. adsorption benzene
Ca-mont. adsorption hexane
Ti-mont. adsorption benzene
Ti-mont. adsarption hexane

In (t+t,)
W2t AW AR W

d & 140 284 RN 2 MMM %354 % # 45 > @ 12 Intraparticle diffusion model

Bt 2 SSE @) o A 28 Ca-F 2 Ti-5 £ 7
£ HE A F O BT S8
= T e

WA 2 P B
FEERMT

i
E Qe w2 B/WT G

R SIS R
JEIE )

% 1 The sum of the squares of the errors(SSE) and 1* of kinetic models

Ca-mont.

Ti-Mont.

Benzene

Hexane

Benzene Hexane

1* order eqn.

128.88

329.68 200.58

SSE 133.86
e 0.9854

0.9787

0.9430 0.9911

slope 0.0006

0.0001

0.0004 0.0003

2" order eqn.

SSE 264.10
2

111.04

440.35 81.79

T 0.9633

0.8637

0.9865 0.9742

slope 0.0154

0.0227

0.0058 0.005

SSE 18.53
2

37.23

210.11 24.54

Intrap. Diff. T 0.9884 0.9706 0.9740 0.9947
slope 1.0692 0.4041 1.3669 0.5141
SSE 141.63 260.86 213.59 120.33
Elovich eqn. i 0.9113 0.9631 0.9736 0.9383

slope 13.847

9.161

31.977 40.045
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42 1 BIS T BALPFLEER GRS VA

AR ORI R T ER R vt o BRI AR B R/ iy o
%1% Cahn D-200 8 % T R iplwsg £ it § 6 5B/ migd 4 o R(4oF 7 B 8 2
Bl O#7m) FEBF KB > & - AR A2 T frpE 354 40~50 o) pFr2
W) 11 “FBEAR 2 %5t (PR & i 050 /) ¥ o n i T G f S R 3 5 B E 9
Bt BT/ maimi? 2288 L FERBER T R
FIP A2 7y S ARG e m AL TR DRIy T L REN A
Py gz e g

-

B 8 5 Florida Peat % 25°C ™ > Ap /& 4 ~ %] 5 0.15~0.58 ~ 0.87 ~ 0.92 2_ v ¥ #5 4
WA H T EpEFI9F 40 [ Pl o {9 % Florida Peat £ 25°CF o AR§HR 4 4w A
0.79~0.46~0.20~0.01 2 "W *fd 4 o M- HF TG F2F 40 [ et 5 2@ 5 P/P=0.46
P2 R B E 70 ) pEE o

0% Bonds 4 sy 0 AR L B EE R SR B e kR
WEIER 4 > FHEEIRFRTHIPCEIERGE LAY

140
peat-benzene(desorption)
120 4
100 - .“‘-iiqqﬂ-ﬁqi‘h
-

o %7 k
[=2] v
E 60 + i

40

20 -

0 T T T T T
0 200 400 600 800 1000
Time (hr.)

B 7 Florida Peat % 25°C T % ¥ i sipds 4 o 4R

Peat-benzene
Peat-benzene

mg/g

MG I * PPos0g2
Time (hr.} Time {hr.)
129
15 4
Peat-benzene | Peat-benzene
d
100
z 2
B
f/.pp':ﬁ . o
3 S — —
L o I 0
Time {hr.) Time (hr.)

¥ 8 Florida Peat % 25C7* FAR¥ /R4 T HFeimiigh 4 & M
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18 150
155 4 Peat-benzene (de) _ _ 145 Peat-benzene (de)
150 * P/Po=078 el
as ! J - ®  P/Po=0.46
40 130
o o
o 13 o 125
£ £
13 120 a
128 . 115
12 10
118 105
1o » i . " ‘ 100 v r T
0 a0 50 60 0 a0 40 15 160 170 180 190 200 210 220 230
Time (hr.) Timeihr.)
120
Peat-benzene (de) Peat-benzene (de)
' 115 4 *  PIPo=020
= PiPe=0.01
-] - [
-] g: 1a
= . E
105
100 , - v . . .
4 ann 208 a1 185 120 125 330
Timea (hr )

Time (hr.)

B9 Florida Peat % 25C7 FAp¥ R4 T HF g 4 & M35 B
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The effects of Soil Mineral/Organic Matter and Chemical
Properties on the Adsorption / Desorption of Volatile Organic
Compounds by kinetic model

Abstract

The effects of soil structure and chemical properties on the adsorption/desorption of
volatile organic compounds were evaluated. The migration and the fates of nonionic organic
compounds in soils are found to be highly depended on their vapor-phase sorptive behavior.
However, it is difficult to explicit the mechanism of adsorption/desorption due to the
complexity of environmental medium.Vapor-phase adsorption/desorption isotherms of water,
benzene, hexane, and cyclohexane on dry soil with different soil organic matters, such as
Ca-montmorillonite, Ti-montmorillonite, Shamon Mountain Soil and Florida Peat, were
gravimetrically measured under 15°C, 20°C and 25°C. The surface area, pore structure, and
adsorption/desorption characteristic were analyzed to show the soil structure and chemical
properties effect on the adsorption/desorption of VOCs. After exchanged with metal cations,
the porous structure of the soil mineral fraction was significanting changed. The results
demonstrate that Ti-montmorillnite possess higher surface area, extensive pore size
distribution, and better pore connection. Both the surface area and the pore structure of soil
were characterized based on the classical and fractal analyses of the nitrogen adsorption
isotherms. The surface fractal dimension D was calculated from their nitrogen isotherms using
the fractal version of FHH (Frenkel-Halsay-Hill) equation. The results revealed that a smaller
metal cation on the clay may slightly increase D values as a result of the increase in the BET
surface area and the decrease in the pore size.The experimental data were examined by the

four sorption kinetic model : the pseudo-first order equation, the pseudo-second order equation,

the intraparticle diffusion model and the Elovich rate equation. According to the sum of the
errors squared (SSE), it showed that the intraparticle diffusion model fitted the data well, and

the Elovich rate equation fitted the Florida Peat data well at relatively high pressure.

Key word: montmorillnite ~ adsorption * desorption
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