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Removal of Oxytetracycline from Water Using Blast Furnace Slag Loaded

Sulfide Nanoscale Zero-valent Iron o ¥\

SUIN Qlu nan ZHANC Rong-bin’ DENG Mﬁn Ju‘n LI Yuan' WANG Xue—Jlar}g

(1.State| Key Laboratmy of Pollution Gontrél” and Resunrue Reuse, Co]lege of Env1r0nmentdl Science and Englneermg, Tong]1
University, Shanghai 200092, Chinaj 2. Jlaxmg United Sewage Treatment Co. Ltd Jiaxing 314001 China)

Abstract Bldst furnace slag loaded with sulfide nano) zerg valent iron (S-nZVI@ BFS) was applied to temove oxytetracycline ( OTC)

o

from gvatery |S- nZVI@ BFS was synthesized via hqu1d reduction and_characterized using scanning electron microscopy (SEM), X-ray
diffraction (XRD), and Brunauer, Emmett and Teller( BE‘T)-lt.heﬁyll‘y. The effect of reaction time, initial concentration of OTC, initial
pH, jand ¢oexisting hexavalent chromium [Cr(VI)] weré in\}gstigated. The results show that Fe and S were successfully immobilized
on the surface of S-nZVI@ BFS, the specific surface area and pore volume of which increased to 141. 986 m*-g ™" and 0. 388 em®-g ™',
respectively, following the loading of nZVI and sulfurization. The utilization rate of the surface active sites of S-nZVI@ BFS was
improved with an increase of the initial concentration of OTC ; the removal rate increased from 20. 12 mg-g~" to 202. 74 mg-g~' when
the initial concentration of OTC was increased from 10 mg-L™" to 100 mg-L™". The removal rate decreased with pH, declining from
99.78 mg-g~' to 41.12 mg-g~' when pH was increased from 3 to 11 due to the switch from Fendon oxidation to electrostatic
adsorption. There was notable competition between OTC and Cr( VI) meaning that Cr( VI) can inhibit the removal of OTC, which is
dose dependent.

Key words: sulfide nanoscale zero-valent iron ( S-nZVI @ BFS) ; oxytetracycline ( OTC ) ; blast furnace slag ( BFS); hexavalent
chromium[ Cr( VI) ] ; combined pollution
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Fig. 2 XRD and N, adsorption-desorption isotherms images for BFS, nZVI@ BFS, and S-nZVI@ BFS
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%1 BFS.nZVI@BFS # S-nZVI@ BFS M7l 1% R LR
Table 1 Pore property data of BFS, nZVI@ BFS, and S-nZVI@ BFS

T H BFS nZVI@ BFS  S-nZVI@ BFS
LR R/ /m? g ! 15. 861 86.923 141. 986
LA /em® g ™! 0.018 0.300 0. 388
A2/ nm 3. 144 3.139 2.918

2.2 JRIE] K OTC )46 BE i 50

&3 (a)} S-nZVI@ BFS %f OTC 125 2 Fifi i)
[ A8k, DA A AT AT, 76 SN A T 6 min, S-nZVI@
BFS X} OTC #9 A& BrF 43088 T 95.9% (OTC 10
mg-L™"), 89.3% (OTC 50 mg-L~") 1 84.3%
(OTC 100 mg-L.~"). Wl OTC e JE Ml | Fz Iy o %<
. R T T RN P, S-nZVI@ BFS 41k}

100 - - o 8 v i
X
£
sof ¢
5 1 = OTC10mgL™"
& Uk e OTC 50 mgL™!
g 4 OTC 100 mg-L!
M o40 L
20
0OF = (a) FZ R i 1]
1 L N L i "
0 50 100 150 200 250
SRR ) /min

FHE PR S A G S M, TR T OTC vk B B sy
5 R A7 AR 45 A i R st . Y OTC #Iis
WA 10 mg- LB, 2 N #E 6min B3k 3] T - 22
FR#(100% ). 24 OTC #IHHE } 50 mg- L~ #1100
mg- L™ I, 2 W ZE 90 min 754534 B4, OTC 2=
5350 98. 8% % F199. 4% . 1T S-nZVI@ BFS
MM SRR, B SO AT, 1 sk
i, IS 3ok SR AL i 25 i ) ) 9 B 2 T [

K3 (b) N AR OTC 414k Mk B 1% L T, S-
nZV1@ BFS %} OTC i £ B & 284k, A HhaT %,
B OTC 9] 4s Mk FE i s, OTC 1Y 25 Bk ik 38 i 1
K, OTC By ) b5 e BE N 10 mg-L ™" 34 /£ 100
mg-L "B, Z B 20. 12 mg-g ' 5 0 3] 202. 74
mg-g ', ULEH OTC W Uh v B 13 =i, REAH L3S I S-
nZVI@ BFS RIETEHEL MRS

200 |
~ 150 }
)
=]
E
& 100 b

50

(b) OTCHI Uik
U 1 L 1 L 1
0 20 40 60 80 100

OTC Wit/ me- L™

3 RRZREF OTC KIXNEAIKR BT S-nZVI@BFS [ OTC KIS
Fig. 3  Effect of reaction time and the initial concentration of OTC on the removal of OTC with S-nZVI@ BFS
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