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Influences of Tylosin on Adsorption of Phenanthrene on Montmorillonite

HU Xiu-min, YANG Chen’, ZHANG Qian, DANG Zhi

(The Ministry of Education Key Laboratory of Pollution Control and Ecosystem Restoration in Industry Clusters, School of Environmental Sci—
ence and Engineering, South China University of Technology, Guangzhou 510006, China )

Abstract : Antibiotics usually coexisted with other organic pollutants in long—term manure irrigated farm soil, which lead to the complicated
transportation and transformation behaviors and ecological effects of these chemicals in the environment. Batch shock adsorption equilibrium
method was used to investigate the adsorption properties of phenanthrene on clay mineral accompanied with tylosin. The results showed that
tylosin exhibited strong adsorption capacity on montmorillonite, and the adsorption capacity could reach 250 mg+g™. Tylosin could enter the
interlayer of montmorillonite and increase the interlayer space from 1.17 nm to 1.28 nm. The sorption of phenanthrene on the montmorillonite
was enhanced by preadsorbed tylosin, when the initial concentration of tylosin increased from 0 to 100 mg- L. The adsorption capacity coeffi—
cient 1gK, ranging from —4.047 to 0.591, 1gK, was positively correlated with the organic carbon content in mineral, which might be due to the
preadsorbed tylosin that could act as “soil organic matters”. The adsorption capacity and nonlinearity of phenanthrene on montmorillonite in—
creased with the initial concentration of tylosin, indicating that the hydrophobic interaction between tylosin and phenanthrene might play a
major role in phenanthrene adsorption on organic minerals. It should be considered the synergic adsorption of co—contaminants to assess the
risk of antibiotic drugs and hydrophobic organic compound pollution in the environment.
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Figure 1 Molecular structure of tylosin
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Table 1 Physical and chemical properties of tylosin'®

Compound ~ MW/g+-mol™ S/ L 1eK,,, pKa
Tylosin 917.14 5 3.5 7.1

S H 2 =Y 23 (Chantilly, VA), 1 &
TR (EGME ) A LR BN 617 m?- g5
Zeta HL A (Zetasizer Nano ZS 90, Malvern, UK ) ] &
HAZ WA RN 3.6 WY pH AR & R T T HE 101
(V:V), IMA—E R KEiRE R E, HpH it
(PHS-3C, 51, i )R 5.5,

1.2 LWHZE

A3 9 FH R AR 4K e 1 gL A SE RIS AR T
ZAERW . B R :0.01 mol - L™ (1) KNOs 44
A —E W B TR, 100 mg- L™ f NaN; DIl i A=
PR WL B AT o B R R RSO R 2R 1) pH
{43 5 Na,HPO,~NaH,PO, 2% i Fl 5 mg L7 1)
NaHCO; 1875 Z i

PR A FR BRI —E S T 30 mL BEEE
B R In A — 2 W BE A (0.5~50 mg- L)1
ZE IR T R B T 50~1000 wg- L™ B FENL FiH , 9845
F257, 1E 150 remin™, (25+2)°CE FHEIRHEY 24 h
Jo (PS5 T WA AE SR S Ik BB ), 2500
B —E B0 3, ) HPLC I 39598 A+ R 8 o o
e .

XU FFFAAC 25+ B AR VA B2 T 2 2 T R IR BRI A
A —ERSERA MBI ECE T, T 150 r-min,
(252)CI A MEIRIRS 24 h 5, B0, Br 25 B
W, T4 A —E i 50~1000 pg- L 1 FEMR itk
FMEAIE, YREET 150 remin™, (25+2)CIHISMETF
fHIRAR D 24 h, B0, BT HPLC il g Horp
M RE o BNV ERIA 3 AN AT o A 1 RS o )ik
JEE 3 3 o ST A

SEG AR B A T MR T, e TR I e B
SRR AR 2 R R R AR R A YRR DGR
FFREI IS ] ZWEANTT
1.3 M7 L

Y VAR VR S 1 A B R RO AE 3 (Agi-
lent1200 Pt A% 8 [ 5] 58 FMAGIN 2 ) RS I, e 52 A 2
424 Luna( 22 [ , Phenomenex 23] ), C18(2) Al {n,
&R (250%4.6 mm,5 pm), FERRSIA V (Z05):V
(7K)=90:10, KM 1 254 nm; Z8 SR R B WL shAH V
(KH,PO,):V( ZJi5 )=65:35 , &Ml 290 nm.,
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Figure 2 Sorption isotherm of tylosin on montmorillonite

S AR R IR R W ] S AR
Langmuir 5 #£F1 Freundlich J5 72 ¥4 58 45 4 Hb 481 5 W
BREEICHE , 158 R e R AR AR B 25 5 P 3k 250 mg- g,
530k E —3 . Essington ZE7W 18 , 28 SRR TE
SAiAT E R 20 260 mg-g™o i 1AL, %8
SRR pKa o4 7.1, Y28 IR R AL T AR P 3
Bant, FELUA DL B IR AEAE M, 520 R
BT, L LT ) 28 S T 2R P e i A O A
NG, A TR B ACHVER 5 A )2
[ %) BH B - e A At R A R 2 18]

21 XRD 43HT R T 28 R R A S A
RGO, W 3 R

M+Tyl
doy=1.28 nm

M
dp=1.17 nm
4 8 12 16 20 24 28
2T/degree

3 RKBA(ET MAEM R RERE )W X {1515 E
Figure 3 XRD spectra of montmorillonite

(original mineral and adsorption sample )
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Table 2 Sorption parameters of tylosin on montmorillonite

, ) Langmuir /72 Freundlich 75 % Linear Z&4 7 1

g g

rlBEE b/Le g™ R’ Ki/(pg-g")/(pg L) n R’ Ky/L-g R?
2.50x10° 4.28x107 0.894 6.35x10* 0.13 0.923 3.26 0.658
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Figure 4 Sorption isotherms of phenanthrene at the condition of

different initial concentration of TYL
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Table 3 Sorption parameters of phenanthrene on montmorillonite

. Langmuir J5 ¢ Freundlich J5 ¢ Linear £k )5 2
Com/me L G/ g g b/Lepg™ R? n R’ K, /L-g" RrR?
0 -5.917 -0.000 7 0.989 -4.047 1.692 0.984 0.012 0.984
1 -40 —-0.000 4 0.946 1.290 0.948 0.024 0.978
10 -250 —-0.000 2 0.992 -2.472 1.075 0.983 0.058 0.989
100 125 0.0113 0.976 0.596 0.940 0.544 0.855

T KPR (g™ )/ (g L)
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Figure 5 Relationships of sorption coefficients and organic carbon

contents of minerals
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