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Adsorption characters of dibutyl phthalate in different grain-size
suspended particulate matter

RAN Yan, HE Qiang, YUAN Ruoyu, DAl Guoyi, LI Hong
(Key Laboratory of the Three Gorges Reservoir Eco-Environment, Ministry of Education,
Chongqing University, Chongging 400045, P. R. China)

Abstract: In order to understand the adsorption behavior and evaluate the adsorption performance of dibutyl
phthalate (DBP) by different grain-sized suspended particulate matter (SPM), and identify the potential
mechanism, the adsorption of DBP by different grain-sized SPM was studied by batch equilibrium method.
The in-situ SPM that collected from the Yulin River of the tributary of the Three Gorges Reservoir area,
was sorted into five grain-sized fractions (clay-very fine silt (<{8 pm), fine silt (8 ~20 pm), medium silt
(20~32 pm), coarse silt (32~63 pum) and sand (>>63 pm)) via physical method of wet screening and
natural settling in this study. The results showed that partition was the main mechanism of removal of DBP
by SPM from the solution, and the adsorption capacity of different grain-sized SPM for DBP follows: clay-
fine sand > fine sand > medium sand = coarse sand > sand. Total organic carbon (TOC) was the main

factor affecting the partition of DBP by different grain-sized SPM. In addition, the difference of organic
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matter composition in clay-very fine silt SPM may be the reason for its high adsorption capacity for DBP.

The specific surface area, pore volume and humification degree of organic matter affect its adsorption of

DBP by silt-sand SPM.

Keywords: dibutyl phthalate; suspended particulate matter; grain size; adsorption; total organic carbon
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Table 1 Basic physical and chemical characteristics

of the SPM in situ

i Bt/ %%
O AP/
pHH ZZfitkd/ (e~ ka1 Fhokr FkL Wk
g * kg
(emol » kg™ 1) (<2 pm) (2~50 pm)(Z50 pm)
7.5 22.4 15. 014 6.75 80. 42 12. 83
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100 g SPM HA 250 mL £8F/kH . 780K
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1E 25 °C F#EELA 160 r/min J83% 72 hGZIR I 51
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AR Ry 800 =1 40 # Fb— 8 = 2 Ky b~ oAy b >
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Table 2 Total organic carbon contents and organic elemental distribution of the different grain-size SPM

ftitki g SPM BAVER/ (g kg™ C/% H/% N/ % o/% (O+N)/C H/C

itk a» 19. 81 2.27 1.47 0.16 8.96 4.02 0. 65

Ak d 16. 74 2.29 1.08 0. 14 8. 37 3.72 0. 47

bR 17. 37 2. 30 0. 95 0.10 7.16 3.16 0.41

HUB b 11. 48 1.96 0.91 0. 09 3.87 2.02 0. 46

ik 28.57 2.81 0. 96 0.14 6.12 2.23 0. 34
IR T I EE, THAWKLZ SPM 1) WS4, 2 BH 38— A 200 3 0

N7 2L AN GRS AR AL TR 21 SPM 2549 15
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I S P WA A 0 5 R WA AL X S8 LG 22 5. 45 R 2
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X AT RE S AN [R5 SPML HH R TR Eh R A Pk i
B 2RSS, 1030 em AN TR
AR B C—O PP PR shigsL Si—O0 A
STFRPIAR RSN, 76 1 434.1 636 cm ™ 1Y WZ IS I 43
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KPAREST AR ZMNITH R—C=C,
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10 AL Hh e BIIRAR YAy < B 4043 b — 6+ = 20 3
W= > b > M b, 78 o b R D
Big SPM H L, R SPM & A A X 85 £ O Bl ki 4H
43 (3% 3) s T RRL 4 43 1 LY 2% 1 FRURN AL 25 40 A0 XoF
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Fig. 2 Fourier transform infrared spectroscopy analysis

of the different grain-size SPM

F R g SPM AT EE (] 3) , 454 MDI Jade
(6. 0) BRAFHEATYIAR 5387 - NITTAS B £ K0 9% SPM Y
W . &SR SPM &4l il ange 3 s, Hor
SPM FBH YA A H =B SR 7 4 Fn
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Fig.3 The X-ray diffraction patterns of the
different grain-size SPM
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Table 3 Specific surface area, pore volume, texture and mineral composition of the different grain-size SPM

X LR/ L/ i/ ¥4 ‘ ]

HER R SPM , LR 7END
(m2eg™ D  (em®eg D) FE(<2pm)  BHRL(2~50 pm)  BP(C50 pm)

b= w11 AR 28. 57 0. 096 29. 46 70. 54 0 EV SN & ba S SR/ 3
4 16. 24 0. 047 1.75 95. 25 0 A AT BRI A4S
ERE 9.51 0.021 0.17 98. 85 0.98 FaE NS PR H N TS SV A3
HLA D 5. 64 0.016 0 73.04 26. 96 FaE N E Pae S5 Sy a3
b 8.81 0.027 0.88 51. 45 47. 94 VeE A 2= PR NS Sy a3

2.2 ERiZ SPM & iRL&iR IS

&l 4 3 DBP 7E4 KL%k SPM | (14 i 25 R 2%
AERL SPM K 47k Freundlich 214
BIFR B AF ARG R (R* =0, 986) (R 1),

F*4 FHZk SPM K DBP f) Freundlich
W B <R 2R B X B8 (25 C)
Table 4 Parameters of Freundlich isotherm model fitting of

target DBP in the different grain-size SPM (25 C)

ki g% SPM Freundlich#5%% »n  Freundlich 3 #( K;  R?

F AR 1.019 540.075 7 0.038 0040. 003 830 0. 989

YD 1.002 440. 054 3 0. 031 00+0. 002 350 0. 994
b 0.978 570. 068 7 0.017 2074=0. 001 820 0. 990
bk ix g 0. 987 04+0. 031 5 0.001 9740. 000 920 0. 988
i 0.984 54-0. 078 4 0.001 09--0. 000 140 0. 986

Mo HZT 1 B}, Freundlich 75 #20] L fai b il
— AR 22, DT 2SI R W B A AR AE .
2 4 LA, BUREE AR A0 A BD FLAE R D R SPM
FIH — R TR R A AL W R AE (n BE R T D L (H
o TR AN, UL B 2 FCAE F A2 SPML T [ DBP
() SE ZHLERS)  H B A A0k 00 R0 A0 R R G
SPM X -F DBP 1% W Bt 48 20 » 435128 1. 019 5+
0.075 7.1. 002 44-0. 054 3, LI —EFEEEHYIEL
PEARFAE , 302 3 -~ 200 b F1 40 k3 0 Rz 2 SPM
(R BRALE BT 300 . — 7T X PRI SPM & A
AN L2 0BG 1 W (36 3) . 1M 2 L0 40 A =% v R o
YER 2 S BEARL M s 55— 5 1w iF 98 K30
FERA BT 1 3 0I5 T 3 Ay 30 8 5 I AR
A JEFE T, Herh B R A S A B AL AR T B B L R R DA
KR I A AR BLRR A , 1T B 3 A A I
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Fig. 4 Freundlich equation adsorption isotherms of target

DBP in the different grain-size SPM (25 C )
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05 B e PR M I R SR 1Y) 5 7 P AR 1 P
T JE# . Ding 5510 =0 JE X T 3 h R 2T
T A9 BILITE 8 K JECRN 4 a0 AT 0 #r & BLEL K 4%
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