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Research progress of antibiotic removal

from water using mineral materials
LI Kuangjun,ZHANG Xiuli
(School of Sciences , China University of Geosciences , Beijing100083 , China)

Abstract: In recent years, environmental problems caused by emerging pollutants in water have attracted increas-
ing attention. As one of the emerging contaminants, antibiotics are difficult to degrade, in large amounts, and can-
not be fully absorbed and utilized. Residual antibiotics are discharged into the environment and gradually accumu-
late, causing adverse effects on the ecological environment. Mineral materials are widely used to remove antibiotics
from water because of their low cost and simple treatment process. The hazards of antibiotics in the environment,
and the ways in which antibiotics enter different water environments were described. The removal of antibiotics from
water by clay, metallic minerals and other mineral materials were summarized and the removal capacities of differ-
ent materials were compared. It was found that the adsorption of clay minerals, Fenton reaction and photocatalytic
reaction could effectively remove antibiotics from water. In practical application, appropriate methods should be se-
lected according to the content of antibiotics, and attention should be paid to the cooperation between different pro-
cesses.
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Fig. 1 Pathways of antibiotics entering

different aquatic environments
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Fig. 2 Statistics of antibiotics in water
in some area of the United States
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Fig. 3 SEM of vermiculite (a) , halloite(b) ,
and TEM of halloite(c) , palygorskite(d)
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Table 1 ~ Adsorption properties of clay minerals for antibiotics

mH O R 87 ] W B A B & o K B 25 5/ (mg - 7)) Sk
Na“ it +HEE(OTC) 213.6 (28)

Ca™ Bttt RN AL (CIP) 330.0 [29)

8H 5 2 1T 9% 2 71 B B P AR (AMX) 339.4 (30)

Edpa FH 5 - 2% 10 3% 1 ¥ it 13z Fi1 g (SMX) 246.4 (30)
W& 20 20 I ik F 4R BE (TR 119.9 (30)

Ca” itk ZRBETR (NA) 24.0 (19)

W gt B T R AL #H % % G(PEN-G) 23.0 (31)

e 3 L SR A TRER IR (TC) 39.8 (20)

i M 7k ARk oTC 24.0 (32)

4 i M 7k AR g cIp 23.5 (32)
R I M SMX 63.1 (33)

— TC 32.0 (34)

FHE — cIpP 33.0 (35)
— OTC 524 (36)

REH — CIP 21.7 (37)
— ki vb B (MAR) 132.0 (38)

T — R r B (ENR) 112.0 (38)
OO o = P T AR Y 0TC 413 (39)
— TC 250.0 (40)

— AU E(CTC) 329.8 (41)

— OTC 207.5 (41)

RAVSE Sl B S Rl TC 114.6 (42)

N b 3 = L LAk CTC 198.2 (42)

W sk kR A A+ Ak TC 337.0 (43)
TEMR B A4 1k LR FE(AMC) 384.0 (43)

Fe® i ik oTC 69.9 (44)

[P qES AMX 65.6 (45)

i 2l T AN T EHE(AMP) 57.1 (45)




Tl K AL FE 2022-04,42(4)

ZTE, .UM ERATIE RO R

T3, W BT 4 4 5 b T i

PR A 450 5 58 A 2L (H G2 (8] BH 25 2R
B AT/ AN 5 Bl ss e W AR R AR R
W5 WA, H T R — 2 4 8 B F . M. MEZNI
OO R RN T e A R T R AR A
A1 B RE T, AT DK T T A 0 i B R T
B o BbE B R A 2 AR R A A I B

WA HLA KA SR B B A IR BE T, T fk
KHIEEY . Ba SHSFEAF A K
PRV X B A F A W RE ) R R L R e
FETHT I P N AP JS R ] B 0 X K AR R M 4
Ja B - B S AN 0] T G M SRR TS Y

Bl 2 RV A 1 2 B LS R S R A4tk L
TR AL RAAE A K, T B KR
(5 4 AV DL 55 o Sk IR £ 2 Ak 5 1) 3k 2 4 Xk
PO BR 2P0 R W B A i e s n) ik 329.84
mg/g“”,'ﬁ%ﬂﬁi*ﬁﬁﬂ:ﬁ%7quo I 25 4 W f
Z R LA R e B g K MR PR R
BLAS 7 1 8, 50 K P AR 5%, =2 J W B i 7K 1 A 5 1Y
oA R Z WG pH A5 MR AR NS A R 2%
A7 R R B AT e 1 W B BB D AL B R T S R
P R . K HW 58 & % AR 5 1 g
B fi 7 g5 K Y B 3 T R, LW BN R A AR A Ak
FEUT, A0 X e A F A iE— 2P AL FEEY X 2 Rl
i FAE & A MR AR, LU 3 36 5 i 1 i L 5
(7= 0 IO TR £ 2 | PSSl O\ = 2 s O )
Jei 2 b A AT A7 H A E AT 2D L R S Y
A AR T AR R AT VD B RE T . HL
H. NAING 2554 811 R 4 (BiVO,) T 48 2 i £1 , &
POCHEALRE f U A Z M BE 3= T 245,

ﬁ@a%%i¢mﬁMﬁﬁ S0 PR 5 R 1 T
BiE S5, T FH A K 25 38 40 K A B W R b R, 5B
7J<%H7<”‘FPEI’J/5 P LA A AR (KOH
WAL T BE HL AT AR R L LT 4R E A (CMC)
A, AT A o G 2 FLRR OO . R A R B
(1) W2 B R 7, 0 SR 2R ) WL B £ RT3k 769.95 me/g.
Yue MA 7 HIRWE AT K 2L TEIR R &Y
(PMIP) , HA B 45 iy A2 a8 1 F0 2 BE ), 7T 3B % Pk
W BB o D. PAPOULIS " B 25 TR A E A )7
B R BB AT Y W L, & I A BRI A6 R
T AL A B R A BE ) AR B, 7E PR DU R I

AWK L TR 5t o R M AR Ol i Ak ) Ag, PO,
ﬁﬁ?&@ﬁﬂﬂ%?iTﬁﬁﬁ@ﬂ%?%ﬁ@,
ARG R A K R R BRI P R

Xt BA RORE AR B R S A, R
) Al 52 0 f BH B T8 2 e ot 1 5 R HL A LR E
TR A AR O B A T AR R B
W2 B RE 73 22 9 2 b ATl o B B R i e k52
e (8 1, 97 R R 1] 1] B, DT s 280 45 ) 1R R Ok
o A i R el R PR R R T A e AR T 2 ek
55, AR 5 Uk oI A8 AR T 25 1 R A AR
R AR FH DR o 3557, TR e T 5 8 B B i pHL 2
& T 0% B R 0 B A R o 2 AL R R
WP O R L B LR S hU A R A A AL
A2 2, W RE D A B R AR T o R e I R
b AR P R A5 R 1 T BT 3K I g 56 % R BE
9 F A o SO AR BR R A IO, B L b
BECRAT R PERE , SBRAE I SR, L5 B H L E
Y5 B0 A R ARG B SR AT, S — il R4 00 0 B
FR G I3l T R 6 A T 1] Bk
Ut A 0] CDLIRT 4) 5074l ok A7 28 i B A 2 L Bk
FHEE

' Hﬂﬂﬁﬁ <§;
ﬁmﬁ+ﬂ<aﬂ£§\
RIMEY If"J

0000

ﬁ~mm

B4 FrIuHERZEZREEBRAERNE

Fig. 4 Clay modification method and its
mechanism for removing antibiotics
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Table 2 Removal performance of minerals for antibiotics

I F AhET Y ik & A /(mg- L") W ALRE J1/% Sk
. EF TC 89.0 98.0 (64)
R HPEF CEFX 50.0 92.0 (65)
EF SMT 55.7 95.0 (68)

EF LEVO 83.6 95.0 (69)

AT HPEF TAP 50.0 85.0 (66)
F-1 TC 50.0 85.0 (70)

fE A AL TC 50.0 46.1 (71)

F-1 SMX 20.0 27.0 (72)

) F-1 NOFX 10.0 27.4 (73)
Her F-1 OFX 20.0 44.8 (26)
i Ak 5L SSZ 10.0 56.7 (74)

Stk SFZ 10.0 35.0 (75)

S CWPO-> 4 Bh SFZ 10.0 85.0 (75)
B e TC 10.0 29.6 (76)
B AL AL TC 150.0 48.7 (77)
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