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[, JAFREEE SmAGH Z N, HIFR . s Tk R = AR S BOK, U
uli B A AR RE A ARSI TEN LA™ A ) 5 B K A BT AR BRSBTS, XPRBE AN A 18 ANl At
ffaret s FRT, TES BB BIET, WA BRI K BTEORAR . PR SRR R 32 2
FEITIIZ 1, BRI, HHTHE FHAOMRRTR s s . WS PEEA RS RD R A e L 22 0 . A
B, AN TR T SRR AR BE . [RIRE, G AR 6 i A B 70 ) [ s P AR B AT e

XUy A (bisphenol A, BPA) J&—FHE EL T IR, i FHEAAEA RIAFRINUBRIERE, B 2B T2
FERBRIRIRARL . KA By . BORAE L, IR TG KA SERB IR S IR RS
WA SIS BPA RIS MEVERCR 2RSS G e — 20 T BUANMERER A . 0 . ik, AU, 1%
LR, SSEAMRMERGERTL. KR IR EFERIMEY . oh BPA B2 fiEYIAR
A, SRR LA, SN E FRCR A MR, TN IRECR BB RO SRR
YHTEZAIE X RS . 2 BPA KBRTTE, AMUBERSXIK IR BPA A7 REFIYEBRACE, [F

Yris BHEA: 2024-04-16 FFAHHEA: 2024-09-10

EE&TH: ERABNHFFER %GR E (52225407). T 74 3L Al 5 0 F JEREAF 58 8 K300 H (2023B0303000024) F1 I T7 £ AR
KT S YT B (KCXFZ20211020174805008, KCXFZ20230731093902006, KCXFZ20211020165004006)

E—1EE: Bk (1970—), FB, U5, PR E L LRNES . &It 5158, 2630188584@qq.com, DRBIE{EE: )
SOF(1990—), B, Wi+, DI R, FSET7 A5 A R et SR, suyip@sustech.edu.en; PEEE (1992—), H, i+,
RIBTSE A, BIFSE T ) Sy fik 45 R 6 [ 44 % ) B2 U AL A T, shenxh@sustech.edu.cn


mailto:2630188584@qq.com
mailto:suyip@sustech.edu.cn

%10 FISCIESE - R 5L I 2 7 2l B A0 T et — BRI R A XU AR TR fE S AL 2919

BF A W] AT R kb B A R i B rh = A py R @, BRARAE D EE . ROk, BT R AR
(peroxymonosulfate, PMS) FEZ W) SO, &M HICT5 Y, BIVE N M ki b 78k iz i
EHXT SO, F FH AT fb S 8 R 2 A e R B R SR LA R, AR ERXT BPA IR
HFEEAEEW, SR, RELEE AR PMS RGP R PRI T R AT
AT , SRS SR P i R ) 2 i —2800, BRI, i TR S m Ay, Yt 2k s
SARAL RN F 2R BORFTE 7 1) AR RGN ORI R, XHPERBZLR T = R USASE T, R, 7E5Es ik
AR AR I SR A BB VR R AS th— e R B AR RELAS TSP

S S T s P s (LA 2 B R R ARSI S A PR K AR BRI VIR, ABIFSE AN ) 5 i [
JEEER SO RAUSANRIE &, DA 2 FhAIREESIE TV BB, 3 5IR PR A& A i -UT e 2 R AR Fy
SRR R | B R TRK A RERRES I RER], XK P A B oA A s [RIRE, R R BR S 4
BT A PR IR | R (W SR A SR, LR K P a PS5, DASCEL R0
R AR 258 T 1 R IR K G rERRES W MBS 2 75 M 4hte . TESR DL R AR, EE A5 T ZEdm
PMS J&, SEMELFIXT BPA RIREARIERE S ILREMRALE] . AT AT AP Ak A 58 Tl 82 4 R TR S B AT
WIS K AR A RS2 A -SR-S IR i Ak (G AR FH R
1 #MR5EE
1.1 SEEERFF

IKBEHSHE (NaO-nSiO,) . Jo/K LEE (C,HO). fiHfR (HNO,). HIE (CH,0). AT E (CH,0) . L2
(HCD) ., F&AMEN (NaOH), ZHE A4S (Ca(OH),) . IWAEREN (Na,Si0, 9H,0) . iR A (2KHSO, KHSO,*
K,S0,). filifidili (Co(NO,),). M (C,HN) S5 [ L o A BHA FRAR], WY A((CH;),C(CH,0H),)
W A HERTRL T AR B A BR A ], 5, 5- - 1-IEIEE-N-48 /L4 (DMPO) I H [ 2458 A k2R A
BRAFE]. SEER R FHAY A2 S RA IR B IR AN R it .
1.2 EREGESBSEELTIHIESE

1) BRI K ACRERREG T £ o K E A FA B RS 25 200 HEAR, IF4rl i B Atk
TR CEREDE 2 K, T 60 C BB LT 24 h & H . FriE 10 g WEZZIMAIR G /KBHE (Fandch
25%) 11 NaOH ¥ (100 mL 19 1 mol-L™' NaOH) FB &R, £ 60 °C FAFRIGEFE, K5 B,
S B R TP AN T R K B REBRES (steel slag source-calcium silicate hydrate, SS-CSH), #&J5 KM 4li/KE4
3, RATOKCERE 2 K, T 60 C BIMEETHT 24 h, T&ERIZ 5k SS-CSH, LAk, FEK#G
BB ZE PR . NaOH S RRRE = AHBAEK, 138I85K S NaOH Fi el 2 IRAW, smiRe
i BTG RN Z, THEZE 110 °C [ 30 min, fFRIVERIGIER K, )55 Ca(OH), IEIRIR
&, RV & BRI K AAERRES (fly ash-calcium silicate hydrate, FA-CSH ) & 44Kk,

2) FETE (Co@SS-CSH-700) FIAHE AU 1 40 R4, FuA AL 1] (Co@FA-CSH-700) FHil4s, Ff 500 mg [
R PR R KA RERRES I B39 (SS-CSH i FA-CSH) 235l 500 mg- L' () Co* BgBlE K, 78 pH=7. 25 °C 0l
B 600 r-min' BSOS FHERE 2 h, SRIEREIII Co™ JF Y Co@SS-CSH 1 Co@FA-CSH & T s 5.0
HLAILL 8 000 rmin™" AYFEHELL 5 min, [FISHTEYE T 80 C MATUET 12 h, REHIUTEYE TSR
T 700 °C FREEE 2 h, BESEIER] Co@SS-CSH-700 F1 Co@FA-CSH-700 4L,
1.3 ERIESHHBSEENTTEL PMS PEfZ BPA 216

BLHE 30 mg-L™' 19 BPA I BAE GRS H . AT BPA BIMEALREARSIRT 100 mL FBepr e
17, TERESHEFERS F LA 600 r-min™' B EFE 30 min IARIWE AT, SO IREREHIZE 25 C. iINA PMS,
SRFE 1, 2, 5. 10, 20 A1 30 min B FHASBAGEL 1 mL BPA R NVIATR, FHUU# S 1 mL HESRA,
P EA RN ARSI T, 28 0.22 pm SREFIRASISIE)S 2bR2ei, [l @il B (Agilent 126) EF T
FE, FHSCIREE AT 2 ICEE. At s | AWML X BPA M it = B, 7eREfscs,
F& pH X} BPA FEfFIEREZ SIS, HALSCIGAIAIE Y pH, BPA MIREMRRARIE (1) #7115

R= C"C;C x 100% (1)

0
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K. R MR, %; C, Ml C, 43503 BPA FERffd Aol ah A ¢ RHZIAG R, mg L',
1.4 MRIRESR

KB T B0 (SEM, Zeiss Sigma 300) FLESH T B8 (TEM, FEI Talos F200X) X447 . #;
SRR K HL P ] A W BRE SR L AR R B R R AR T LSS .l X SPZROGH T REIS X (XPS, PHI 5000
Versaprobe IIT) Il [ P I 7K A RERRES A1 17 2 AVEL SEAELL R R TR SO Co™ 54l . FUTRMFEARRA,
DI SRS R TETR N AL, il X AT (XRD, Rigaku Smartlab) Xi ¢t A9 25 4 4 it
FF2AE Tt BRSSO E R I K A A BPA FOMRIE, IR E N 30 °C, Tl 50% 4k
IKHN 50% HIETEHR NG, WA 1 mL-min™, KEWRAEEE R 278 nm. EIEEHARIGEL (EPR) AT LIRS
AL PMS A HLTG G BPA B A: 06 F 3.

2 GRS
2.1 BRIRGAEE BN IR
1) [T 5 60 Rl S AL A P RE A o o

. Co@FA-CSH-700
Co@SS-CSH Al Co@FA-CSH K5 K 700 °C ks "0, P onnh

J5 B Co@SS-CSH-700 Fil Co@FA-CSH-700 ¥ i) L Co@S$-CSH-700
IR AT, WP 1 R, S ARBERTM L, /‘“"‘ s pvpon
Co@SS-CSH-700 FI Co@FA-CSH-700 £ /iy 1 ey

PR AT SIS A &, 7E 20=36.902°, 44.879°, Co@SS-CSH
59.451°F1 65.342°4b BTN, %Ry AU fk A

YR BIFRHER H (Co,0,, PDF#76-1802), ik

A=A 1 Co(OH), PTTELRT 700 C Wi 10 20 30 40 50 60 70 80

N, 46K Cos0,. Féi4JE ALY Co0, O % 20/)

BOERZEAL PMS A BE v [ L i 2B 4% 1 Co@SS-CSH-700 #1 Co@FA-CSH-700 #&H)
LTS Y, B, AR B JS Y Co@sSSs- XRD [Ei&

CSH-700 F1 Co@FA-CSH-700 ¥ 5t Al 1 K J5 2235 Fig. 1 XRD patterns of Co@SS-CSH-70 and

¥, PMS F&f# BPA SZatfidr . Co@FA-CSH-700 samples

2) [ VR G 2R A S AL R AT S RAE . N T WS 45 5 O K AL RERRESTE 5, X SS-CSH Fl FA-
CSH ¥ T TEM FAiE. SS-CSH FalEMIFZ B IBHAK A (K 2(a) FIE] 2(b)) 4%, 49K a5
—ii, HE 2(a) PAERRERTIL, WX TR E A RO, RS E SR T AT SRR A
%, IESET SS-CSH FEfAAERZER, Ah, 1 2(c) A SS-CSH 9K A BB E 439 TEM &, e fR AW
SLE I B G RS0, L, ATLAAIKT SS-CSH Af A i ZRGUK R Z i s Je e AURAR A S5 . it
HARENER FA-CSH FE5E T TEM 2081, FHIE 2(d) AL, S8R IXH AT RS L BRAGTE S PRt R REE
W] FA-CSH FESBEA SN, HIE 2(d). [ 2(e) A 2(F) Wl LIERERIE T, BN RTIRIRHI 257 FA-
CSH ZHiF 2B K AR AL, % FA-CSH FESMAK AT 2085 TEM FRAEA LS I 53 1)

A AR

5nm™!

. ('

b

500 nm

5 nm

(a) SS-CSH (500 nm) (b) SS-CSH TEM (50 nm) (c) SS-CSH TEM (5 nm)
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(d) FA-CSH TEM (200 nm) 7 (e)F .—CSH TEM (106 nm) ) ( f)A—CSH T (10 m)
2 SS-CSH #1 FA-CSH #&#) TEM [Elf%
Fig.2 TEM images of typical SS-CSH and FA-CSH samples

XTI S B Co@SS-CSH FEih i T SEM 43#r, 255 ANE 3(a) FIE 3(b) . SWENTHTHY SS-CSH AH
L, MR Co™ 51 Co@SS-CSH A HH K i E A AR EYORZUIRGE M . W2 I K i R G5 bl
FE, {H Co@SS-CSH FEMPEBAA A RE5H, X Co™ M Ifhid FERSE 4. &l 3 IR SS-CSH fItEH
WEZHR O, Si fl Ca, Co JLE. LT, EAKFH) Co™ EL4mk SS-CSH MR TR FL7E I BF57) 2 T &
T UERN . [RIEE, XTI Co® 5 i) Co@FA-CSH 4T SEM FICE 104, S5& 2 dgiiai iy

(a) Co@SS-CSH [JSEM] (b) Co@FA-CSHIJSEM|

0} N Ca Co
1 um

(¢) Co@SS-CSHAYSEMFIITZ 41K
E 3 (EFRERHE Co@SS-CSH 1 Co@FA-CSH #5aY SEM [ElF SEM-TEmAE

(d) Co@FA-CSHItySEMAITEZ M 4]
Fig. 3 SEM images and EDS elemental mapping images of Co@SS-CSH and Co@FA-CSH
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FA-CSH ¥, Co@FA-CSH Ff b TEM I 5 R E AR ARE, 456 Co@FA-CSH R ITT R a4 R
AL, Co TR IIAE FA-CSH FE iR

#E— 20T T Co@SS-CSH-700 Fl Co@FA-CSH-700 fi Ak 7 W 25 4 (18 4). AT WL, A Trb
Co@SS-CSH il Co@FA-CSH # il FIRZEHI B KA I (B 3), S50 )5 AL PR DTTE R A P As
T B AR X FRUGIE] Co(OH), JITETERTE B AAA AW A K, Co,0,. XTHE 2 FiMEAL5IM)
FKHETESIAT LA, Co@FA-CSH-700 FE & 45 F BN R IRESFI /N, X 0] & i T ATIR{K FA-
CSH M4, 1] Co@SS-CSH-700 A5 A it i s R 5+, 728K A 700 C il
Jbems T RE A /- HAb & SR e, SEUES N SR

400 yum ; L e Byl AT 400 pm

(a) Co@SS-CSH-700 (b) Co@FA-CSH-700

4  Co@SS-CSH-700 {E4FIF1 Co@FA-CSH-700 #1L5#Y SEM
Fig. 4 SEM images of Co@SS-CSH-700 and Co@FA-CSH-700

X} Co@SS-CSH-700 1 Co@FA-CSH-700 A5t 1m0 HE% XPS RAE, #F—2L434T 2 FiMiEfbRIZRTT
FACAEIAME L, W S(a) FR, SIS 2 FELHITE Co2p3/2 Al Co2pl/2 A NEHUE M TIZ5 A RES
B 796.4 €V F1 780.7 eV, HAHZIH 2:1, HAiT 797.51 eV Fl 780.2 eV AbfHls Sy Co™ HUFIEIE, 7T
796.4 eV Fil 780.2 eV ARy Co™ HUFEENE, [FIS, Kf 803.0 eV Al 786.2 eV AL BLAYIENL N Co™ IR
i, 175 %] Co@SS-CSH-700 Al Co@FA-CSH-700 ' Co®'/Co™ Y HLAE 451 0.37 F1 0.52, 5 Co@SS-
CSH #l CoO@FA-CSH MHt, Co™" &AWL, XUHITERAE B R b, KERS> Co™ AR Co™,
O JLEMIE D FERIGEIE 5(b) B, Ols 78 532.2 eV A AT FRIHR (0,4, 1CFRMELRIFE I A
HREMIS SRS AW, TE 530.3 eV A HBUIE T 201 J i (0,). Co@SS-CSH Fil Co@FA-CSH Bt
{AFLE O, W, BUAMEMIE O TCEMAFIEIER T 50 Co(OH),, THWEIG AT I4IIL O, W, FLHLA]
3R 19.2% 1 17.5%, X5 Co,0, ' O JLEMFFATERE—E1.

Co 2p,,
Co@FA-CSH-700 Co@FA-CSH-700 O, Ols
Co2 /

8I10 8(I)5 8(I)0 79IS 750 7;35 7{30 77|5 7I70 53.8 53I6 53I4 5I32 530 52IS 52I6
4i4rReleV 4iGREleV
(a) Cosi & (b) OJL%
El5 Co@SS-CSH-700 1 Co@FA-CSH-700 # RIS XPS Bl
Fig. 5 High resolution XPS spectra of Co@SS-CSH-700 and Co@FA-CSH-700
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2.2 AT BPA BIBERRIMERE

1) AR R X BPA FEARPERERISZ M o SEBEAR R B S 2514, 43 3IA 10 mg BPA, JE AL Co@SS-
CSH-700, Co@FA-CSH-700 . PMS . PMS/SS-CSH . PMS/FA-CSH . PMS/Co@SS-CSH-700 FHIPMS/Co@FA-
CSH-700 %5 7 FAZ, WF5T 7 MMAZR R BPA (10 mg-L™", 100 mL) RIFEM#EEE:, LUKITSE Co@SS-
CSH-700 1 Co@FA-CSH-700 #EALFIRMERIER . E 6 45 TARRWAR FIUFREas R, RUTECE PMS 17
TEMRRAAR R T, 30 min P BPA BRI — @R RSN, SR BEARCR/ N T 3.0%, XA
PMS fE7EXT BPA JLT-BAREME, S o3 31 KIS il Co@SS-CSH-700 Fl Co@FA-CSH-700 {4 IR,
BPA MRS, 24 PMS 43555 SS-CSH Hl FA-CSH W B30I EIIHA7AERT, BPA [IFEECRIA
—EREIEE . Hrh, PMS/FA-CSH 1A Z ', BPA WM 4.4%, TiifE PMS/SS-CSH & & 1,
BPA HIRERRCR T LIRS 20.2%, XS R SS-CSH W5 A ry/ b E 4@ T LY PMS $4t (b st
A7 5, NI 358 2> BPAL 2443 %1 A PMS/
Co@SS-CSH-700 Al PMS/Co@FA-CSH-700 {4 £
. 30 min 14 BPA [ i 2 4 AT 15 81 99.9% —o—glsl.)?;dssﬂjpms —0—Co@FA-CSH-700+PMS
PLE, XAESE T Co@SS-CSH-700 Fll Co@FA- 1o Tﬁﬁ&\__ﬂ )

—+—{{Co@SS-CSH-700 —+FA-CSH+PMS
—<—{XCo@SS-CSH-700 —~— Co@SS-CSH-700+PMS

CSH-700 L35 AT LA 800 Ak PMS R A AL
Yy, XJEFh PMS/SS-CSH % 2 Rk st sl \
R AEMEIE A, SaBRIE A L 0o
BRI, R R TR O gl \ \

NFLIR, $RAET RER PMS #EALRE YN A, AT :

AT TRERCR, (RERIYE, (F PMS/Co@ =T\ ~_
4. Co@FA-CSH-700 JEHLH: . Co@SS-CSH-700 0 s B 20030

oskl N\ —

FA-CSH-700 /K Z 1, BPA 7E 5 min PN B M52 Of, b

52 w7 B[] /min
AT M . X SR T FA-CSH W B 551 %o
Co™ MW M 75t sk, AT EE)S , Co@FA-

CSH-700 7 Co,0, SrE#Z; [}, Co@FA-
CSH-700 LIRS LEFI T LR PMS $21LEE

U =25 °C, pH=7, BPAYIG BTit e E=10 mg - L™,
MRS NE=0.1 g - L, PMSH =03 g - L,

E6 TRIIFZRT BPA PEREEANTH
Fig. 6 Changes in the degradation efficiency of BPA in

different reaction systems

LRI, fEIE BPA AIREFE

2) VIR T T BPA FRARIEREREIR . PRI IK 28— TR, BPA RYHERHE S48 K3,
T WSS A] BPA W) 4R ot i vk FE XTI AR ACR g s2 i, (81 7 454 T 530 L Co@SS-CSH-700 il Co@FA-
CSH-700 YEMEALFIES X[ BPA #IUA ik FER I I L. 78 PMS/Co@SS-CSH-700 ffkFIAZ 1,
BPA WG BT B 10 mg-L™' B, 30 min PNREMERCRAT LA E] 99.9% LA 15 Ffi%F BPA MRILA TR E

—0—10mg - L'
—0-20mg - L!
——=30mg - L!

e,

SR [A]/min
(a) Co@SS-CSH-700

e,

1.0 &
—0—10mg - L'
—0-20mg - L'
08 —A=30mg - L'

N
TN
TN
TN

O_I L
0 5 10

0
S [A]/min
(b) Co@FA-CSH-700

TE: =25 °C,pH=7, LR INE=0.1 g - L™, PMSsit=03 g - L',
7 TEWIHERERE TEUFIX BPA FERESERRISIN
Fig. 7 Degradation efficiency of BPA at different initial concentrations of BPA
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M 10 mg-L™" 340035 30 mg-L™", HREMEEREMIN 99.9% FEKE] 61.0%. it PMS/Co@FA-CSH-700 f#1k,
FIAZ T, BPA HIWILA R EEVERIZE 10~30 mg-L ™' Z[A], 30 min AT IARN 540, Hi Y BPA 1Y
IR RN 10 mg L' i}, SEFEt Rl 5 min, 2 FMEILFINT BPA W3R F e B RS R 52864 aT i
B, WA MR R I BPA B RA G AR, SO TR RGN, SEEZ0 HARAHL
) BPA 354 PMS AEAEALRIR TGO AL, SEEFEERCRIIRENL, 11 Co@FA-CSH-700 #EAL rhid AL
ML, HIAE BPA WU ik R s I A RIRERRE T

3) AL FI TN X BPA FEAEPERERSZIR . [ 8(a) 45t T AR Co@SS-CSH-700 f8 Ak 71 78 il %
BPA ORI, G5REH], MRS 0.05 g L' i, BPA (MR 53.4%; TifALFIG
TEHINE 0.1 g L7 B, FEAERCRENTTAR] 99.9%, MEMFIRE I RE4REEnE 02 ¢ L' #10.5 gL
iF, 20 min P BPA BIA] )5A58 44 . Co@FA-CSH-700 JEALFIZR AN BPA ik 28 i 520 th £& 4
Kl 8(b) i, Z5REM, EMEALFITR NGRS, BPA FBECERIAS] 99.9%; Kb AT 21 i 2|
0.1 g'L™" B, 5min P BPA RIRISE4RAR, ARafi bl s naxE LA — D4 i a) . 256 2 A
FEFIAINEEXT BPA BEAFZCRIFZ O] IUEE , A FIa I i3 2 0] Dl—aE R 4006 BPA IR A] 5
M INEIIN K E —EJEEIE, BPA MRS R RS o 0 PR Y AR B 2 i 38 22 ] LASE Jin
BPA [R5 B PMS BARGETEN S, MITTHE S T BPA HIREMEEEE; 1 Co@FA-CSH-700 fifk5)
MIRIANL S, TEMARIBARI A B R AR EOR s RIS I R — e FEERT, ¥ PMS 1)
SRR Z, S50 BPA A4

1.0
2 5 —0—0.05g - L —0-0.05g - L
& —2—01g- L —-2-0.1g-L"
08F \ \\é —7—02g-L" ——02g-L"
\ —~—05g . L —~—05g- L
0.6 \ 5
L)G \ L)G
[$ [$
04r \ (%
2 i\} \ R
\J,
T S ————4———
0 5 10 15 20 25 30 15 20 25 30
SRV B[] /min S0 B[] /min
(a) Co@SS-CSH-700 (b) Co@FA-CSH-700

L iRAE=25 °C, pH=7, BPARIIR Gk )%E=10 mg - L', MPSTEf#=0.3 g - L',
B8 EMELFERIMEXT BPA BEREZERAIFINT
Fig. 8 Effect of catalyst dosage on BPA degradation efficiency

4) PMS #SfinsEx BPA FEAFEVERERYSEIE . PMS USIIERXT BPA FEEACERSZIAANE 9 R, 455K,
R PMS FUTSAIE M 0.02 gL' H#4/m# 0.5 gL', 7E PMS/Co@SS-CSH-700 Fl1 PMS/Co@FA-CSH-700 ff
fEiRZ T BPA MIRRR I 57.3% F+HE 99.9% F199.5% T3 99.9% ., 4 M EEE Ny, 24 PMS AN
W, AR AL, BRI B TR 1 PMS BB R4S KE 100 mg L Al
200 mg-L™' B, BPA MREMFHSA —EBERMBEL, BHAR 2 PMS X BPA BRI BA A FI5
M, XS T 20 PMS 235 BPA SE MM SN SE MRl 2 PMS fg— @ Bua b e 1%
b, SRS —En, ARG SR —E, BPA MRS KNS, 42 PMS &SR4EH
AR, $2 S0, AmFE/, X (2); F£M PMS 1THES S SO, 5-0H A MK A THR N (X
(3))[9, 13]0

SO4 - +SO4 - —>SzO§_ (2)

HSO;+S0, -~ /HO-—SO0s -~ +HSOZ +H"/OH~ (3)
5) pH XJ BPA FEffIERERYEN . SLPRE BPA BOKRIM BN E 2%, 2B Ry T, ok
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Fig. 9 Effect of catalysts on BPA degradation efficiency at different PMS dosages
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Fig. 10 Effect of catalysts on BPA degradation efficiency at different pHs
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Fig. 11  High-resolution XPS spectra of used Co@SS-CSH-700 and Co@FA-CSH-700
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Performance and mechanism of degradation of bisphenol A by cobalt-based
catalysts loaded on silicate-calcium solid waste activating peroxymonosulfate

BAI Wensheng', WANG Yingqing’, SU Yiping”’, SHEN Xuehua*", ZHANG Zuotai’, YAN Feng’

1. Guizhou Provincial Archtectural Design and Research Institute Co. Ltd., Guiyang 550081, China; 2. School of Environmental
Science and Engineering, Southern University of Science and Technology, ShenZhen 518055, China
*Corresponding author, E-mail: suyip@sustech.edu.cn; shenxh@sustech.edu.cn

Abstract The efficient and clean utilization of bulk silicate-calcium solid wastes is always a hot topic. Due to
the complex problems such as their diverse phase types and large microstructure differences, silicate-calcium
solid wastes are mainly taken for the low-value resource utilization such as building materials and road
construction materials, which lacks market competitiveness and handling capacity, so it is very important to
realize green high-value utilization of silicate-calcium solid wastes. In this study, two catalysts, such as Co@SS-
CSH-700 derived from steel slag and Co@FA-CSH-700 derived from fly ash, were prepared to degrade
bisphenol A (BPA) in wastewater. The results showed that Co@FA-CSH-700 exhibited a fluffier structure than
Co@SS-CSH-700, and provided more active sites for peroxymonosulfate (PMS), which promoted the
degradation of BPA. The study demonstrated that the degradation efficiency of BPA in PMS/Co@SS-CSH-700
system exceeded 99.9% within 30 minutes, while in PMS/Co@FA-CSH-700 system, BPA could be completely
degraded within 5 minutes, showing a very high catalytic efficiency. Furthermore, the study also found that
SO4-~ free radicals were key active species for BPA degradation, whereas -OH and 'O, had slight effects. Based
on the above studies, the mechanism of BPA degradation by cobalt-based catalysts loaded on silicate-calcium
solid waste activating PMS was proposed. This study provides a new technical path for the preparation of high
efficient catalysts from industrial solid wastes to treat organic pollutant wastewater.

Keywords steel slag; coal fly ash; hydrated calcium silicate; cobalt-contaminated wastewater;
peroxymonosulfate; bisphenol A
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