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Site energy distribution theory and its applications in the
adsorption of contaminants in soils and sediments

HUANG Limin JIN Qiang ™" YANG Bin ZHU Xueyuan
(School of Environmental Sciencé and Engineering, Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract: Site energy distribution ‘theory ( SEDT) is a method for studying the mechanism of
adsorption processes from the energy perspective. It can provide the adsorption energy and the
corresponding distribution function. Therefore, the application of SEDT on the adsorbent which
contain heterogeneous adsorption energy on the surface has distinctly unique advantages. The theory
has been widely used in_the adsorption of materials in chemistry and chemical engineering field,
especially concerning carbon materials. As important natural adsorbents in the environment, the
surfaces of soils and sediments are more complex compared with the carbon materials. Thus, SEDT
has been used to study the adsorption processes of contaminants on soils and sediments. However,
the existing research is limited in terms of the types of pollutants and the application mode of the

theory. In other words, SEDT still has great application prospect in soils and sediments. Considering
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the potential application and significance of SEDT in soils and sediments, the current paper
discusses the main contents of SEDT, the methods for obtaining the site energy distribution curves
and the characteristic parameters of these curves. Furthermore, it also summarizes the application
and research process of SEDT in adsorption field with the intensiton of transferring the existing
application and research methods of SEDT in the chemical field to the environmental field. According
to the above, this paper brought forward the further research subjects of applying SEDT to soils and
sediments and the own development of this theory in the end.

Keywords : site energy distribution theory, soil, sediment, adsorption, heterogeneity.
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Table 1 Energy distribution expressions for different isothermal adsorption models
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Fig.1 Schematic diagram of the energy distribution curve
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Fig.2 The energy distribution curves with' various m and n, m (or n) : 0.35.0.55.0.75
(a) The energy distribution curve corresponding to the Generalized Freundlich model.
(b) The energy distribution curve corresponding to the Langmuir-Frendlich model.

(c¢) The energy distribution eurve corresponding to the Toth model
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WEATHIEGY , 81253 A5 2 B B o 11 & ELBCER , SEDT 45 H 91 28 — B R — 21 B e W B AE i fig
7 45 1. Ghaffar 2 0 F [RVRE A 7 SR F5T T 30 H 6 15 YR A 22 2 BERR AN KA 1 IR A 30T 22 S g R BIL
PR X SIS s B Z50 B UL T SEDT 580 %53y T 455 S AR AR B8, 9 25 (0 45 6 %k 7 I B AL R
PR AT 5T HA EEMEH.
2.3 SEDT 7 HHEMPURY L ry 5

T BT IE R LR IR BT, & AR 2215 Y TR IR BE i B e A A 8004 U3 i R FRUZE. 1
FGTRAY BRI YA 4% NI A7 AEAS R B 110 235 04 N 50 2 M RN A Rl AN 2 50, LI 407 A5 g o
FiAE 2257, Al B9 DX U A S O B O R P e ) TR 1, - SR R TR 4 S LA AN [ W 7
RE A A AR W B ). 35 T R | SEDT 228 i o FH 7 [ 6 - SERnTTRR ) b1 G i W B it 5 b, S it
FET5 YA E IR P I IR EE AR 22T R RN RS 5 AL FUAR B A o8 4 ) BRI Ml , LR 1R KW
KRS (]
2.3.1  SEDT 7& - SRt AR e BHA ALY 4 vh i i

SEDT 78 +HERPTERY B R Z2 52 50 %G WL YL 0 i W2 B Y. Yuan 2502 FEE T Freundlich 5%
RUARE R 53 A1 2 2O BT RERr RN G AE R 5 T b i 5e G B iR A T 1 R 9. 102 B UK SEDT 1 H
TS R I & BRI ERE X T A W SRR LA B - 48 G 2 i AR ) PR . 2R vk A MR A
SNH R LR T SR 6 A 35 L ) AR W R 25 R SR T EAIAE 6 A M LB
RETE oA, 25 SR TRV B Y [l P, A 25 78 38 1 9 B 1 e ke A AEE - 38 R 1 A v RE M B L s g
FN BB 7 A1 (1 BRG0S0 W P AR 2 P oG OG5 At By W BFF 7 s B sl Fff 7 i £ 88 5 TR
BT & A 9. Wang 457 58 5 055 O K - 458 v el 1 B o A i )5 %) il o o A 28 e ok A T AR
Yy % - b EE B AE U I HLER | BB A0 Ai 1 28 Ak 28 BN 725 RE W FFH7 (. 25 D/, 52 S e 27 SR AV A5 R
AT AT A (R WA B 25 T 6 1 (NP ) B DR el SE M 56 7o 2 g AL BB, 65 SR 3 B, oK AT L JE R ik
FRAL R RE B RAIG, ARV FE W B2 NP AETE I, BAIR TZ BEHE i it X SEAE 0RE 47 2 /K B T b 1 A f
PR E IR (E B R BE Y NP ARAE T, I AT Ay S Y W B4 BT (R AR RE 2 6 6, AT A2 2 FE 1Y)
W
2.3.2  SEDT 7£ - HERTTRR A B EE 45 Ja v %) 1 HH

UTJUAE, B BLA ] SEDT 43T 139 st R4 W B 3 4 75 e ) B R 5. Shi 451 HTIZZ B E S A
K A B AN [FUTRA) Y BB R i, A X SE TR T Ph (I B R R BB S A & T B F(E™)
Wi £ ARG Ph 7 BTl AR E A W B B 2 o 4l A PR A% s BB 62 A, v BB AL sl Bl i vl /b, TG
FE A0 00 348 T R = e Ak () ST IO A b P I Bk R %) B 43 A1 i A B A I B B 37
A ATRCR A ZE A K Jin 555 T UUBUIAS ) 4143 S T ot [0 AR A0 W B A 582 0, - S 56 BT 45 19 45
U 82 O 50t e T VR R A3 A A 380 X6 7 %) B o3 A1 TR, DB S 1% 71 FE 25 43 T U AR ) 20 3 R it ok 4
W B A2 ), R KB A A R AL A 3 W B R HL PR T % 2D R A7 S5 e 1 A3 AT
PSS K, ) B 20 53 AT AR A W B e, H 3 e K, i DA ZE AR M B2 o S fe ) A Lo e 222
YER, 75 5 e BE B Jo ke 32 B R 5 AT I T =3 3 XX ] g R A5 A8 70 IR XX ] g e B A7 s AR 22
A3 A2 AT TR 0 1 R

3 #it 5RE (Conclusion and prospect)

(1) SEDT 1E A FFE W B LI A A 24 T L, B 5 S5 I W B A B TN 7 27 4 X 28 132 FH T Bt 5 W f
HLIRAY 2 M7 AR ZE G A5 3 1 B R A T A W B 245 B SR T O 755 TRl W PSS AL rh & 28 I T 22 2 80
e o BFRHESEN A B R T i — P17 10He.

(2) Al % J' SEDT 5 H & 2 My i 4h A B BHe Ao, a2 i 45 5 B # FH A W B 3 7 2%
R OT DL R X — SR W WSORS 4 2546 ' ( XAFS) PV 2 BAR B R B ik s 28 8 AR LA M5 B S Rk i
AL A RATR T IR B AL
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(3)SEDT BN HIFEAHER I T g, —C W B RSCHIE 9 , PR 0k 2 Jo il o 00 077 2 T e Ao 80 0% R 5] 35 1T 1)
RE (5 130 it A 2 W TE I L. 10 Staszezuk " 32 FH 22 B0 50 AT 130k T 14 5 B 51) 26 T Fr) AS 1 50 4k
HEAT TS, WY DL B RS B AR i 4370 Rudzinski 5% TR T FHIR LR 04 75 72 %0 AR SR TR 3 S A T T
TE BT AR A B R ECGRE EEA 5 BT 1% 5 SEDT 13 B Y45 R 1 6 R LA T HE.

(4) KT SEDT BRI , FE NSNS AR, R SN EL B A ISR S U™z, I R T
TR BN KA SR A WG R ATL L - ] P T2 B 14 17 P I A, I8 o RS, B 1 A1,
AR AT AR L IERPURRY) A LAY B IRER S R 15 e W i B BT R e A ) 37
BEXT L SRR A R BT — LR PR U ) B AT 5 ) R, ELHC SR 454 15 21 R o0 2 i i
SRR SE SR B 2% TR 5 L AR X 3 18T R J AN 459 50 B W R 5R] ) SEDT X T A5 - S8 AT ARy 1 1 B 47
A ERIE S HATHRFE I G 5 By LA ALY o8 3, oA A i 56 T B 6w iAo, R e ml % Jié
SEDT & - HERTURRY) I 58 2202875 G Wy iz BT LR B BIF 5, SR 4 O H T #1358 v L 1 K 9K 1 e 571
i B FTR Ak SEDT 5382455 B9 M 7 i5 s FH T2 A0 T Ui R 500 A4 s b PRk mT e J
e RGO LA,
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