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Effect of Tween-80 on adsorption of Naphthalene on three metal oxides
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Abstract By using a batch adsorption method, the adsorption isotherms of nonionic surfactant Tween-80 in
three types of metal oxides (titanium oxide, ferric oxide, and aluminum oxide) were investigated and the adsorp-
tion behaviors of naphthalene with three types of metal oxides were compared. The results showed that the Lang-
muir model was appropriated for describing the adsorption isotherms of Tween-80 in ferric oxide and aluminum
oxide, and the adsorption isotherms of Tween-80 in titanium oxide conformed to an S model. The saturation ad-
sorption capacity of Tween-80 in three types of metal oxides followed the order titanium oxide > aluminum oxide >
ferric oxide. On the ferric oxide and aluminum oxide surface, a naphthalene molecule combined with the inner
water; its adsorption curve was nonlinear and its adsorption ability was improved by Tween-80. However, on the
surface of titanium dioxide, naphthalene molecules were mainly adsorbed on the outer layer; its adsorption curve
was linear and its adsorption capacity was decreased by Tween-80.
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e —SE IR . A, AR B T I A AR T e A R T AR T B TR R R BE Y A 4
VR 1 0y 2 TR 69 % AT A9 T JEG X I 7K A B W By 5 0, oF T BF 5 K B e A B T T T A sk K
PEATHL B K B A B R AT BB R 1 B X

AL 3 R UL 4 B AL A ARk S AL R S A T X R R TR AR AR T
T EVE Tween-80 76 X 26 4 J& AL 4 b 19 W MEAT S, IFH1F Tween-80 X i Ak P A WL 25 18 & I A 1L 9
U R B SR A LA TE K/ e R SR A S T 4 O B AT R T A 4R B B S

1 LRES

L1 {XE5iKH

UV-1100 55853 60 BT ( B S35 A A BR 52 4T 22 7)) (SHA-C fH iR 4R35 4% (fE RS B £0.05 C)
(VLI E M E G BRITEAR) TDS B B 0L KRR A F AR o A ek = A =k
AL AR (Tween-80 L BUIL AR K 28, 35 R 43 A &, I R AR R AL 2E IR
1.2 WHE
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M4SE AV BE 249 f 600 mg - LAk B WG RO 4, g A Fis- 1 Adsorption isotherm of Tween-80 on metal oxides
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ek > =5k A > SR k. BRI L B T R S R A A SRl 0 B 2 Ol
TR S AUl LS A, 5 D O A2 W B RS2 1 B, S 1) Y 1 i B O e H R R R 3 5
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L 2% T 2 3TV I 0B B Lamgmuie 780 0 R R 2550 il 287, 25 B 1 K v O ST 1S 5 T
PRI o TR, AT BFFE T T R A 2 PR AT 6 2% 0 1R R R 18T 4 A
O RS T LA A S B R R A B AR i 4 T K X 25 W R Al 28 v 9% 7 5 43 1 A ke i LAJE
LA )R WM . 5 A AR M R R, R B LA BRI KA IR, Tween-80 7E 4
PR T By B S A5 i 22 1 B S R Bl — A A B A TBUZS 18 2 22 2 T e AT )R i, S A R Bk DRy 4
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Tablel Fitted parameters of adsorption isotherms of Tween-80 on three kinds of metal oxides

Langmuir 7 S 7
T om0/ R? =R n 0/(pg-e") R
/(L" +mg™")
AR 0. 000 5 25000 0.603 8 0. 000 01 4.101 2 13 401 0.924 3
==k 0.003 9 4094. 1 0.928 3 0.018 10 0.547 81 9531.2 0.892 6
=R 0.003 5 11 700 0.974 2 0.001 30 1.219 6 12 237 0.874 1

2.2 Tween-80 F7E T & J& S Xt 25 A IR B
K H] Freundlich #7Y , XN [F] ¥ B Tween-80 £77E N Z57E 3 b 4 J@ A bW b 0y W Bih 4 IR AT L&
Freundlich 7T .
Q = K,C" (3)
2 Q F7R P i 4 A AL X 2R I B (g + g ') 5 €, 37 ST B ATV v 2R 00 P R L me/ L K
{84 Freundlich 2 %, & AF W& BfF 55 W B 25 o 19 /N, n {8 Freundlich #8450, e AE W ffE () AE R PEREJE , 2 n
R 1, W B TR PE TR o Freundlich Jy FR LG 45 R L3 2, 8 2 AN Tween-80 B 257 3 Fh 4 )@
ALY W BT ZR . iR 2 FHIE 2 AT, R Tween-80 B, 2876 — A A Bk I A% WG B 55 TR 48 2 AU 46
P, n AH R 0. 903 7E =S4k 8 =4k 80 L R IAEL A, n {H 508 0. 638 F1 0. 607, H Z57F — & b gk
R B R G R T = A R R = A R KA 43 0 S 50,612 .24, 661 il 10. 240, FEK FEE 4T
W) 2 TR B S — 2 B 2 W B K 4 T (Rt R R AL R ) Y A — 2 100 nm 22 A B B K 43
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Table 2 Adsorption equations of naphthalene with

different concentrations of Tween-80 on metal oxides

Tween80 ¥ & Y ic § =)
SR W Freundlich W [ff 77 2
/(mg- L") Ky n R?
0 50.612 0.903 0.998
10 37.549 0.710 0.927
50 39. 497 0. 445 0.939
— e 200 40. 639 0.717 0.993
R 400 44.310 0.538 0.982
600 36. 669 1.424 0.910
800 32.472 1.391 0. 894
1 000 32. 361 1.284 0.904
0 24. 661 0.638 0.980
10 35.035 0.568 0.991
50 47.099 0.477 0.962
e AL — 200 55.760 0.458 0.970
SR8 400 64.576 0.534 0.948
600 71.941 0.517 0.941
800 71.952 0.521 0.952
1 000 71.939 0.514 0.950
0 10.240 2 0.607 0.963
10 20. 704 1.281 0.959
50 27.601 1.330 0.877
gL — i 200 38.227 0. 661 0.990
A=t 400 26. 845 0.776 0.996
600 22.416 0.775 0. 864
800 22.392 0.724 0.912
1 000 22.401 0.716 0.923
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Fig.2  Adsorption isotherms of naphthalene by

three kinds of metal oxides
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