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Study on the Adsorption of Tetracycline by Composite
Modified Clay and Its Application
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Z0U Yuan, XIE Jia, ZHANG Yi-fang, ZHU Lang

(College of Environmental Science and Engineering, China West Normal University, Nanchong,
Sichuan 637009, China)

Abstract; Dodecyl dimethyl betaine ( BS —12) modified kaolin (K) was modified by dodecyl trimethylam-

monium bromide (DTAB) and sodium dodecyl sulfonate (SDS) respectively, then was added to purple soil for

adsorbing tetracycline (TC) by batch method. The results showed that the adsorption of TC was spontaneous,

endothermic and entropy-increasing reactions. The adsorption of each test material was consistent with Langmuir

model, and 60% of the modification had better effect under the same conditions. The adsorption of TC by all the

test materials increased with the increase of temperature and pH value (except PS/K ., ps.600sp)- When the

temperature was 20 °C, pH value was 5 and the ion concentration was 0. 1 mol/L , the adsorption capacity

reached a maximum which was between 5. 64 mmol/kg and 42.7 mmol/kg.
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Table 1  Langmuir fitting parameters and thermodynamic parameters
Langmuir 1 % 4] & 2 T 2 B8
HEIAE R qn/ b/ AG,y/ AGy/ AH/ AS/
) (mmol - kg™") (L-mmol™") (kJ-mol™") (kJ - mol™") (kJ - mol™") [J- (mol-K) "]

Ko Bs 0.990 2@ 5.80 6.23 -4.09 -4.92 5.41 33.55
Ko s + 30% sp 0.997 6© 6.08 8.38 -4.18 -4.99 4.97 32.32
Keo s + 60% sp 0.965 49 23.7 1.89 -7.38 -8.43 3.70 39.13
Ko s +30% b1 0.978 19 5.87 7.99 -3.86 -4.77 6. 83 37.77
Koo 55 + 60% DT 0.959 3 18.6 2.17 -6.82 -7.81 3.69 37.12
PS/Kos bs 0.991 59 9.34 10. 4 -5.14 -5.94 3.52 30. 56
PS/Keoqpsss0esp  0.974 69 25.0 3.74 -17.50 -8.49 2.74 36. 17
PS/Keosnsroo%sp  0.990 67 42.7 2.36 -8.72 -9.78 1.92 35.55
PS/Keoa s + 309 vt 0.993 1¢ 20.3 4.60 -6.95 -7.85 2.35 32. 84
PS/Keoa s + 60% pr 0.992 5© 37.6 2.46 -8.45 -9.63 3.76 43.16
PS 0.997 0% 5.64 5.06 -6.82 -4.72 7.09 38.48

OF/RTE p=0.01 /KF LREMKE, LA MEf=8,p=0.01 B ,r=0.765,

TC )W f o

H % 1 )22 S 40T A1, 78 10 °C F1 40 °C RS
T, EE AR AR A LR TC R A
HAEE AG ¥ <0, U BI g Bt i % o A Aot &, B AE
40 C BWTHERRNEMR (I —AG, | > 1 —AG, 1),
1M TC W B A5 A8 AH ¥ TEAA , 2% BT W B 2o 72 34
W AR il T AR T R R AR X TC O
B, ik 55 U AR b X ki B AR IR B TC (Y 52 i A
. HFEARF LIRS X TC (B HAE AS
¥ >0, 10 I W B 2o #R Sk B BS SN, 3X RS TC 7E
ANFEZAE T I A8 A6 A O, T HLAS 7] 48 o 7 %
TC 1 W B BIL I A TR
2.3 pH &5t TC B M 8 % i

M pHAE N 3 ~7 B, & AFE A F X TC 1Y
W Btr i B pH B B T e 28 IR B )
HAE pHAA g 7 B W B 280 S S5 -, JH 388 o g B2 AE
5.52% ~12.02% Z 1], LA Kyou us + 300 or 30 10 8 B %
Ko BIRFIRAG THEXT TC BN & & pH {H Y
T A b 3R Ry 2 WS B SR o B AN R
(2.42% ~6.18% ), pH {HIZL LM TC 7E%
WAL, 2 pH E N 3 ~5 i, TC 2L
M TIE A1, BEE pH (MR BT o, A 4T
TC 54 i - A 2 (8] BE A7 25 1 s e W B T 2
pH A > 5.5 B, TC 2549 b iy B 25 + & 7 o 95 10
P AE—E R B H 5 TC 54tk + A 22 18] i #3
ML 51 0, DTS TC 8z B 2k 385 o ed 2 25 /s
2.4 BFREsTCRMHH

MBS E A 0.01 mol/L ~0.5 mol/L i, fi
— 70 —

BEET BRI, 245 58 1 (BR Kowus .00 or
Koo ns + s0se o ZP ) R TC 1) 5 B £ 522 29 384 in I sk /s 19
e, FOR e B 0.98% ~ 14.46% . T
Kooe ns + 300 1 F1 Keoos s 1 0 e X TC Y W2 B 247 i 5 25
T BE B 38 0 T BG O, FLHE N B 43 Dl 14. 46 %
FT7.66% . BT X418 & L Rt TC £ %
FHABLED 52 W, BR PS/ Koor ns 4300 50 M PS/ Koo ns 4 600 01
Bl B W R A B8 0 B i LA SR AR IR A R
TC 114 W B 57 2 30 g 516 38 im0/ )N 1) B 3, g PS
S BEZ W

3 45iE

WF 9T P 326 45 0+ o0 A IR 55 68+, X TC /g
B =B GE B T AR AR, i o B oA b 2E ()
7, W B AR A S . BS - 12 e — A+
ot JH 0 B 7K Bl B8 () B3 A i I R AT 1Y) O 2 B e
R L K LY L 60% CEC () BS - 12 7
o U4 - 3T 32 B DL B T A A B A, BS - 12 1
FL g 5 5 0 - 3 T G R T 45 A o8 S 2K O i e A
B K B 4% %% BE 7F BS — 12 @8 KM, BS - 12 5
W 5 TC ) W% B 3 2 5 LR EE M 1 BS - 12 3%
K Uit R 04 AR B 55 TC B B F 28 eV A 1% ad AR
o 0 B O B K BS - 12 ik £ i A % e+
Je , HXF TC )4k 22 W B VR FH Pk 3 % . SDS /] LA
kAR 5 e OBS - 12 MK RS A
60% BS - 12 + SDS @& + i L SDS Al BS - 12
FEA L o 32, % TC A B a5l
P % B g B RE s A R A -



B33% M2 XS LT #5552 TC A At 2 0 % DU P 22 ) R A B FG 1o AR Y 2021 4¢ 4 A

CHIER T S 1A TC I G A 8 BEABRSCAENE L)), A, 2018 4912) 499 -S04,
SRR ERUY . DTAB X TC EL A 58 (1 4% 4 [5] HTH, YR, 2, %, Ti0, /i A & & 6 A 7 10 il &
AR P 2L 1 4 DTAB 75 85 R R R DU 3R 2 R [ )], PR BE M I AT B 5 R
B = ) A I NE = ) . 1) 5]

2019,31(6) :49 -52.
A M 0 k YA Ay
mé’\j:%:zﬁﬁ7k{§ Lﬂi)ﬁ 5 ;H\:Xj‘ TC E/J é% H E&;ﬁé& H /ﬂgﬁﬁ [6] MEICHEN W,STEPHEN S,SARA E,et al. Strong adsorption of

E%i G s ﬁ&?{%@i I:F' j]l]/\ 60% BS + DT 'ﬂ% /ﬁﬁi% polychlorinated biphenyls by processed montmorillonite clays: Po-
ﬂlé,\j:fa“ ’ J»% @ + % TC 1Y W Kﬁ'ﬁz FH i G s '3 I}f{l‘%{@ tential applications as toxin enterosorbents during disasters and
N YE T 7 floods [ J ]. Environmental Pollution, 2019, 255 (1) 113210 -
4 2 38 i 1E RN
o

113220.
[7] NOURIA N,BELHACHEMI M,BOUMELIK M, et al. Removal of

AR ICAG i B = %b TC 3474 488 4 19 W i %k
B R KIE M g, 7F 5. 64 mmol/kg ~42.7 mmol/kg

fluoride from groundwater using natural clay ( kaolinite) ; Optimi-

ZI‘EH ’ ‘{f‘\ﬂﬂ K60% BS +60% SDE%éiXT‘[‘ TC E"J ﬂﬁ W%ﬁ zation of adsorption conditions [ J ]. Comptes Rendus Chimie,

RKREEF, MU EEAE 10 °C ~40 CAR{bE], F =i 2019,22.2 - 3.

Eﬁfruijig.ﬁtiﬁ*jjﬂ_xj TC E/‘J [ﬁ'}ﬁ- , WWﬁiFEi@ﬂﬂ [8] ESPERANZA D,SALVADOR B ,MARIA C H,et al. Optimizing

Q Zi‘ J\’A ;H]J\'ﬁi fiﬁ pH {Eaﬁﬁrﬂ: l:j TC u&&ﬁ = % a low added value bentonite as adsorbent material to remove pes-
WM Ma) P Woo yEg-3 — NREEEN

ticides from water [ J ]. Science of the Total Environment, 2019,

ARG A B0, 2480 T ¥ 2 0.01 mol/L ~ s 751,
0.5 mol/L Hﬂ‘,%ﬁ%ﬁt‘?ﬁ%%iﬁﬁ TC E/‘Juﬁl}ﬁ%,‘é\ [9] k¥, TmAE, 2830t 45, BS — DTAB 4 Mt 46 i 21 58 % 25

AL e 18 RS U/ e, BL 0. 1 mol/L i i ok, (B[ 0] Al 3R BB 54 ,2019,38 (1) 1132 — 139.
,E'\MX;E% ,DTAB 1 SDS Eﬁa’f@ffﬂj%ﬂ@iﬁg ]d%“j]uj;&j [10] ZHANG M,ZHAO C,LI J Y, et al. Organo-layered double hy-
\ NN IO droxides for the removal of polycyclic aromatic hydrocarbons from
ﬂi gﬁ/%éixj‘ re EE(JWI}H ’Eﬂ%{ﬁg?ﬁﬁi soil washing effluents con:iniyn; high concemrilions of surfac-
gﬁww&ﬁ% ’ er‘ﬂ:gglgm 55 ﬁﬁﬁ% EFIT% TC Ygg%j:i%% tants[ J]. Journal of Hazardous Materials,2019,373 :678 - 686.
B 96 G A — 2 N R 5 [11] T, & WA, 42, . SDS X W ¢ 16 16 I 0 + 0 [t
($eTR] CA* B[ T]. TR RL22 2014 ,35(7) 12596 - 2603.
[12] 2=k, i WA, 52 30, 45 VN N 42 45 W R 50 o 38 % R S A
(1] G352, Tk B b S Al 4 89 UFF 3 600 %05 e 3 Cr(VD) By [J]. SRBERLS,2016,37 (1) 14419 - 4427.
AR B VR SE D] 2E A5 FRBE 22 4] 2018 ,27 (9) : 1774 — [13] U, 5k v, mi A, 45 PP — B 7 &2 04 i 0 280 A 1
1782. Bf Cd®* s mn [ J]. o R B B8 RL 52,2017, 37 (12) : 4620 —
(2] ZEWWR. R ZE5R S RS R B AR BT R (] 4629.
TRE W43 5 45 AR 2018 ,30(5) 18 - 14. [14] KJ540,HL . EDTA KR LR HE GBS T M [T].
(3] BRI, 20 G % R SR R RHEAT 5 LHALA}E,2010,38(20) :549 - 551,
BRICHEIR (1] %% 5 IR M 4 2018, 18(2) 1657 ~ 663. ARG 2

(4] R, AN, BRAEN, & Fi L0 9 7e L & w5 Qe iy

............................................................................................................................................................................................................................................................................................................................................

(KILRPFE)INE KRR

CRULAR L) T 2021 4R 3 A 1 HAEHEAT .

KT BRIA 54T o CIRTTAR AP i ) 2 3R [ B0 — ARV B [T R A, %o T B0 9 52 o 1T P AR 25 ST R AN 5 o e o K o
SRR e VT AR A PR AR AIE S, e HE BT YR G B ORI B R A A e SN S A AR A A AR | AR R K
S g, BT HE R S, S AR b B A B

CRATAR ) A6 S LRI 58 1 BRI ORI 5B if RS E B O R e RS NEE 2k H 5L A U
9 %, 3t 96 45, BA LI 8 A5 I 1952 51 O 37 4 0 K J AL 5 @22 7t 3 B AL ) 5 )ik Ak BUR 8 B 33 AE s @ #E Jag ol oA
T B MR KT AR5 5 © 58 3 15 B B 16 5 e 5 OEAT AR A5 R A2 s @ Wil de ™ 4 1 H TRAE:

§i# H http://hbt. jiangsu. gov. cn 2021 - 03 - 05



