7
ﬁ& , ;%% H’ @I& J WiBiE IR R OAE

\GRO-ENVIRONMENT SCIENCE
fRtk: http://www.aes.org.cn

L R R AL
AR, BN, P

FIHASL:
FEE, BURERE, TR0 HECR A MERECE RS ) R IR R AR IR ALBELD). AL IREERL A2, 2022, 41(4): 811-818.

TEZR R View online: https:/doi.org/10.11654/jaes.2021-0939

AT RGBS B

Articles you may be interested in

ANTR] 32 5 A T IR X Co( VI SR T R s )

&8, X, TE%F
LAV FREERLF24. 2021, 40(8): 1667-1674  hitps://doi.org/10.11654/jaes.2021-0386

ANTRIRTAL B 75 2 B RE S M A %o 4 e R P B

R, BRI, e, XU, K, BN

LV FRBE R3] 2018, 37(3): 456-463  hitps://doi.org/10.11654/jaes.2017-1064
ﬁﬁﬂi%‘zﬂﬁ%ﬁﬁ%k%nﬁ%kxfiﬁ%%ﬁ%n LA

5, X, B, X8, B, i
Zﬁikﬂ‘f\&ﬂ»’i’?jﬁ 2021, 40(6): 12441255 hittps://doi.org/10.11654/jaes.2020-1519

ANTR B i B B 2 5 1 A HUIE XS Ph( 1T ) B B

ik, EREH, BRT, REAR, FEE, UK =, RiAE

LV FRBE B4R 2021, 40(9): 1904-1914  https:/doi.org/10.11654/jaes.2021-0080
T 2 A R R TR 114 68 o B X P A o e

ML, ERRAE, W14, S, K

LMV IABTRL 24 4]. 2021, 40(4): 791-800  https://doi.org/10.11654/jaes.2020-0975

KIEMFAAT, PAFEZFEEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0939
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0386
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1064
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1519
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0080
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0975

2022,41(4): 811-818 R W ®E M FE F R 20224F4 H

® Journal of Agro-Environment Science @&

BEZE, PR, 50 . WAUR RS REE R ) b AR B A LI, Al BRI AL 22240, 2022, 41(4) - 811-818.
LIY Y, WEI Y N, BI E P. Adsorption and desorption mechanisms of trimethoprim on clay minerals[J]. Journal of Agro—Environment
Science, 2022, 41(4) : 811-818.

TR 0SID
= 2 e : : 7
S~ RBLEER T 7 ) _E B IR B A7 IR AL IR
== X > L — J*
FEE, MMM, B
(o L A2 (AL ) A U6 B2 K P S B TR 50 Tl A 50365, k5T 100083)
W OE DRI LS R P Na' 0 L
(Lys) FE I EAEALSY il HE SC B FR I T AR IR IE A  H ) b
SN R (TMP) ZE 56 - - 0 WA A AT . % I o
H W] TMP 7 B I 1 IS 1 1A B 7 24 b P K 5 N //j o
5 S X TVIP W B 31 3 2% R G 22 52 BV R HO W A e viﬁwzﬁ\;ﬂf%
. : \ ander aals
% ﬂ& MTJL 5 T™MP %‘Eﬂ?ﬁ/’ ?& E/‘] ?ﬁ ﬂ["ﬂ s E PH !Fi {EE B‘T ( ﬂu pH:3-0 exchange (f%(izc;z(;?aat?fe “\ / + Hydrogen bond
I B 2. TMP ZEZE L0 b %) =5 B0 B AL RE Ay BH attraction /‘\ INH 0CH.
TAcH WML S R4y T ) R B 45 2 42 TP/ TMP? VA w)j -
‘ +  TMP'i .,y TMP NN SN OCH;
F A PR SR T T T . SR AT (vt | H . / W I,
WRE R 1 mg- L7 WM pH A 6) , H F AP BE 07 P11 pH 22 ”m”,”méwm&j'{f ,,,,,,,,,, N
. IS IAAIIIIIIIG SIS IS SIS I I I I I I I I IS I I I I I III
DfRE 1A ST LR IR, Na® 1 Lys SE£2 10 T TMP 7675 ﬂ/%/%yf/,///@%
U R (LG 0 T LS b R 7 5 2 '

o TMP T TMP 5351 TMP 75 85 1 - A1 %2 B 1 % i e PH pzc pK=7.12 pH
1 ESAFAETEAS | o T BH S S e/ T Al I 5 | i 45 5

SR TR 4R TMP 25200 1 b AR 2R 24 O im0 1 4~5 4% .

SRR« el L SR L TP S M 5 IR R ik

FESHES X505  XEREG:A  XEHES1672-2043(2022)04-0811-08  doi:10.11654/jaes.2021-0939

Adsorption and desorption mechanisms of trimethoprim on clay minerals

LI Yanyun, WEI Yanan, BI Erping”

(Key Laboratory of Water Resources and Environment Engineering, School of Water Resources and Environment, China University of
Geosciences, Beijing 100083, China)

Abstract: In this study, kaolinite and montmorillonite were used as adsorbents, Na* and L-Lysine (Lys) were selected as coexisting
components, and the adsorption/desorption characteristics of different forms of trimethoprim (TMP) on clay minerals were investigated
through batch experiments. The results showed that TMP adsorption onto kaolinite and montmorillonite reached equilibrium within 24 h.

The adsorption kinetic characteristics of montmorillonite on TMP were affected by the competitive adsorption of H in solution and the form
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of TMP. The main adsorption mechanisms of TMP were cation exchange, electrostatic attraction, and intermolecular force, while the

adsorption coefficient was affected by the ratio of TMP*/TMP® and the strength of the sorption interaction. Due to the different pH buffering
capacities and surface charges of the two clay minerals, when the initial concentration of TMP was 1 mg* L™ and the initial solution pH was
6, the coexistence of Na® and Lys" inhibited the adsorption of TMP onto kaolinite but promoted its adsorption onto montmorillonite. In the
desorption experiments, TMP* and TMP® were the main species existing in the kaolinite and montmorillonite systems, respectively. Because
the binding strength of cation exchange and electrostatic attraction is much stronger than the intermolecular force, the desorption ratio of

TMP from montmorillonite was approximately 4~5 times that of kaolinite.

Keywords : kaolinite; montmorillonite; trimethoprim; adsorption; desorption
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HAE Ry A7 AT HLAL 5% TMP 7 %6 5 4 b W B 5
Wi AT TR TT o
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It T L L R e BT 2 S B K R - R R
W BRE5R) , 328 b T 7K — M4 43 Na™ Fi 5 IR kR #h B
AR ) B L- 2 R (L-Lysine, Lys)"WE Jy 3t
FF2H 3, 30 2 i 52 56 R 5 R RAE TE 25 TMP 7E A [A]
R LY bR BN/ WCRRAE , B AN R FL AR RS 1
Wy W B TP A i BTk, DA Sk B AR K L R
T 7 ) P U TPA 2 L3 Al

1 #E57E

1.1 M5

FER ) S5 AR S . TMP( H A TCI,>98.0% ) ,
Lys( HZARTCI,>97.0% ) ,KAO (K H:AR A28,
Srtrat) , MMT ([ 25 42 A Ak 223800 A R /LR ELR
A, o) E kel S A SR A S e (A stk T
J 7L al) B S A R (22 [E Mreda Technolo-
gy A F] AL  Milli-Q #B 4K . K TMP % T H i
Tl £ 2 VR B TMP A 459, T 4 CARIERLEE LR A . TMP
F1 Lys B30 FEAS AL MR o L3 1

F B S IANAALAE « = OB €35 ) (LC-20AT,
HA S ) (7 RF (BP2218S, £ [ Sartorius) .pH 11
(PB-10, #[H Sartorius) JHIRIRZG L (QYC-2112, [iff
FEFG) AR B DML (LSS0, R
1.2 XWAH*E
1.2.1 Zh 0Py B TMP () 8h ) 24 5256

L — 2 (R TMP it 28 VR BC VR M 1 mg - LY
TMP ¥4 W (5 W8 0.01 mol - L' NaCl) , ¥ 45

1 TMP 0 Lys BUER 2 B A B L MR
Table 1 Some basic physicochemical properties of TMP and Lys

2R &2y iriess 53 F o o RIS
B K, . lg K.,
Name S5 CAS# Molecular formula Molecular weight fi Bk (25 C)/(g L") &
FH AR 2 Mg e (TMP) 738-70-5 C1sH1sN4Os 290.32 7120 0.4 091
L1212 (Lys) 56-87-1 CeHiiN20, 146.19 2.18;9.12;10.53" 584¢ -3.05°

Ko NERE-—IK AT BE R EL . a:Drug Bank ;b : 227 3CHk[20]; ¢ : SRC PhysPropDatabase
Note: K., is the octanol-water partition coefficient. a: Drug Bank ;b : Reference[20]; ¢ : SRC PhysPropDatabase.
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HURE,3 000 remin™ 0 10 min, BUZ) 2 mL 35 % A
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1.2.3 JCHLFIA HLLH 5352 M 52 56

Iy BIFREL 1 g KAO 8 MMT F 7 (4 38 B b,
A 20 mL ¥ 1 4 0.4.0.6,0.8,1.0,3.0 mg- L7 J%
5.0 mg- L™ 1Y TMP % W, #5 52 ¥ W& 43 91 4 0.0.005 .
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R A ELE
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Figure 1 Adsorption kinetics of TMP on KAO and MMT at different pH value
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Figure 2 Adsorption characteristics of different forms of TMP on KAO and MMT
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I TMP HAETE S AETE (TMP 5 66%~79% ) , F5AFE F
B k437181 5 BH B Fac e M /e A . 18 3b 3%
W Na* B 77 7E 23 W% G002 i TMP7E MMT | A4 W2 JfF , H.
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Figure 3 Effects of inorganic and organic components on TMP adsorption on KAO and MMT

Table 2 Fitting parameters of the Freundlich model affected by inorganic and organic components

B3 EHFEHLES T KAOFIMMT IR M TMP {220

R2 THFAANAS FMME Freundlich BB & S5

it St T CORTEE . o TRz Vi pH
Clay Coexistingion  lonic strength/(mol L) RMSE Equilibrium pH
KAO Na' 0 304.48 0.75 0.998 2.663 4.87~5.39
0.005 83.14 0.80 0.998 1311 451~4.84
0.01 60.10 0.86 0.999 0.812 4.65~4.88
0.05 21.29 0.87 0.995 1.240 4.59~4.91
Na'+Lys 0.01+0.01 19.25 1.01 0.991 1.766 4.90~5.96
MMT Na* 0 10.49 0.97 0.996 1.065 7.64~7.69
0.005 13.10 091 0.998 0.947 7.41~7.60
0.01 13.62 0.90 0.998 0.781 7.48~7.52
0.05 13.87 0.96 0.992 1.302 7.43~7.55
Na'+Lys 0.01+0.01 2571 1.01 0.958 4205 7.56~7.74
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(VR o 325, I AR 25— i 8 o g 4 V82 A
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2.3.2 ML 5520
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SV 6 55 3 AT Freundlich 55 8 R 43005 (K 3) ,
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TEMMT b BBt o 7= A 3 R 52 1) J R = 22 5 ) g
JE VS pH AR B W W B A TR A8 Ko

1E KAO R &, SF- 5 pH 24 4.90~5.96, KAO F 1
HE L TMP A Lys ¥ LA FH 85 T 84776 (Lys I RAETE
AHTHILE3L) . KBl 3a3£8],0.01 mol- L™ Lys il A
Jer s W BRH A FFE2588 1A 0.01 mol - L Na' BV TR
K&, 5 0.05 mol - L™ Na* A 31l 1l 568 5 4 24 . i & HH
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In the same set of data columns, from left to right, each column represents the multiple desorption ratios under the same ionic strength and different solid
adsorption quantities ranged from small to large (i.e. when the initial concentration of TMP in the corresponding adsorption experiments was 0.4, 0.6, 0.8, 1,
3mg L " and 5 mg*L™");1In figure(a) ,when the ionic strength was 0 and the initial concentration of TMP was 0.4 mg- L™, the liquid equilibrium
concentration was lower than the detection limit, so a data column was missing
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Figure 4 Multiple desorption ratios of TMP on KAO and MMT under different ionic strengths
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