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Scheme 1 Schematic preparation process of c-BN@MoS,
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afi, WF FERTR T A RRA E] AR (K,Cr,0,) N/ Hral, v [ BE 2 F Ak 2giatsn A w) .

1800 BY A WL 435606 B2 11 (UV-1800) , &L JEA] b ifeA BRZS v 5 UPLC B & 0B AH (1% 4%, 58
Waters 28 Al ; K-Alpha 1 X B2 G HL FHEE (L (XPS) , ZE[E Thermo Fisher Scientific 23 7] ; A300 %Y By, i
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PerkinElmer 23 7] ; D8 Advance % X SR AT S (XRD) , f8 [ A€ 55 AXS 23 #] 5 Renishaw inVia BIH7 S5
W (Raman) , JEEHJEH2S Al GeminiSEM 300 7 & B4 o 1 AU (SEM) , i [E45H] /3]
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J&, A1 mL B SHAREORE , 38R AR Cr( VD) UREE , SREUHL BN A 55 25 Ao O e i i Cr
) e P
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B 2 min BC—WRFE, FFEA 2 mLIBARH A, UE1 T S R0R A (% A
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Fig.1 SEM images of different samples(A—D) and c-BN@MoS,(E), corresponding SEM elemental
mappings of C(F), N (G), B(H) , S(I), Mo(J)
(A) BN; (B) ¢-BN; (C) MoS,; (D) c-BN@MoS,.
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Fig. 2 XRD patterns(A) and Raman spectra(B) of MoS,, c-BN and c-BN@MoS,
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Fig. 3 XPS spectra of c-BN@MoS,
(A)N,: (B) Mo,z (C) S, (D) C, .
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N1 %58 c-BN@MoS, %f Cr( VD) [ [t A SR, K c-BN@MoS, il A £ 50 mg/L 1 K,Cr,0, 7 H
HEBRCRINE 4(A) R . AT, c-BN@MoS, 5 Cr(VI) K2 40 min B, AT 5% 95% L Y Cr(VI), it
T BN(EBFE 11%) , BN (%3 22%) F1 MoS, ( 2 B % 39%). [ 4 (B) & BN, MoS,, ¢-BN Fl
c-BN@MoS, % A [ W IH W FE Cr (VD) I L BR 2 i (¢) , 5 BN(LBRZAE i 23 mg/g) , e-BN(LBRZE i 39
mg/g) Fl MoS, ( LBRZE i 98 me/g) ML, c-BN@MoS, 2B Cr( VD) B4 ik £ 401 mg/g, 1 HiZ LBR7E 2
BATOHAHEM B (ASCRHME R ST, HILAr UL, MoS, 203 c-BN |, H 2 BRuUR A L BREE
G T Y Mo, , X1 BH -BN 244X I BHA I Cr (VD) BIVE R+ BB, O TWF9E o-BN 35
MoS, Bk Cr( VD) BI1ET, X MoS, Fil c-BN@MoS,#4 7 BET M, Z5 R &l S4 (WA S HFFEED R . |
BRI 5, c-BN@MoS, -1 FLA2 F b 22 11 A3 310 28. 40 nm F121. 53 m%g, 15T MoS, i EH4FL42 (11. 45
nm) AR AFL(16. 12 mYg) , FIILERIK c-BN AT LIFE R MoS, AT 0PE , MG 22 138 S s e i B0
[F] s 7 2 5% A XPS 20 A B/, MoS, T2k %] ¢-BN _EJ A2 B T 1T AH A T 1 MoS,, 1 A A JFd 7 i
HLF RS T RT AR

FEA R BR Cr(VD) Z 5 W FRAE PR RB RIS S I AR E, i T %548 c-BN@MoS, 1) Fi A= P
AE, c-BN@MoS,7EMZFHIL I Cr(VD i, 28850 | BRUERRYE , FFZKUE . HET c-BN@MoS, Jm BB i idt )it
Cr(VD), #Z 88 R FEFEAEBRE ST 49K, c-BN@MoS, £BR Cr(VD IPERER T 4(C). H &I A1, FHAETEIR
5YKJ5 , c-BN@MoS, 1J5RE 25 84% 1) Cr(VI) , ] c-BN@MoS, LA 1 S T &2 FAERE . IKAh, BF98 T
c-BN@MoS, 7EA Al pH B L T LBk Cr(VD BPERE, 1814(D) 3R, B Cr(VDIER pH LRI,
c-BN@MoS, Wi J5i Cr( VD) A 25 T WL FEAIK, 76 pH ol 4 1), KBRZS 5 RIE T FE % 65 me/g. iXJEH T
ANIE pHAE F c-BN@MoS, 1) Zeta AT A R FFE I 4(D) ], 4 pH{E/NT 415}, c-BN@MoS, i 1 H,,
A BT IR IR Cr(VD™, T S L BRA ; M pH KT 4, 450 . IERE X Cr(VD Y
ZBRMERE LT IR (WA SO R (5 BB S5) , B c-BN@MoS, HAT R AT IRt T-Hid: .
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Fig. 4 Removal rate(A) of Cr(VI) and removal capacity(B) in different systems, regeneration performance of
c-BN@MoS,(C), removal capacity of Cr(VI) and Zeta potential at different pH values(D)
(A) [MoS,]=[BN]=[c-BN]=[c-BN@MoS,]=0. 5 ¢/L, pH=2, p[Cr(V])]=50 mg/L; (B) [MoS,|=[BN]=[c-BN]=[c-BN@MoS,]1=0. 5
/L, pH=2; (C) [e-BN@MoS,1=0. 5 ¢/L, pH=2, p[Cr(V)]=50 mg/L; (D) [c-BN@MoS,1=0. 5 g/L., p[Cx(VI)]=250 mg/L..
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2.3 c-BN@MosS,iF [FE =B Cr(VDHIHNIE

J TG c-BN@MoS, 255 Cr(VD) 11 72, c-BN@MoS, 5 AN [ JE (1K) Cr(VI) S, W e v i b
TAM Cr EIE S (A) s . IWEIHRT L, RI6EHEEART 150 mg/L, SV Z 58 Cr(VD JLP# 2k 2
Bas, SRIMA W b A7 AE Cr(T10) , e BE 4331k 21. 51, 75. 30 F1110. 20 mg/L. 24 Cr(VI) ) LA
200, 250 mg/L B, IR A I ) L Cr e E 4 159. 90 AT 187. 01 mg/L, A Cr (V) AR 43 51 4
11.70, 39. 94 mg/L, ML EA Cr(ID) BIUE 5300 148. 20, 147. 69 mg/L. AR, S & Cr & A%
FIVHT Cr(VD BV, iX UL c-BN@MoS, FIRfAAE—&R53 Cr, Ry 1 i —2 5041 c-BN@MoS, FAETE Cr
N, B c-BN@MoS, 55 200 mg/L ¥ Cr(VD W, %G 9 c-BN@MoS, #1417 XPS TR, Cr,, 715 &
WK 5(B) . AT, 578.32 F1586. 01 eV 4k H B RHIEIE AT J& T Cr(VD) I Cr,, Hl Cr,, P45 E
I, 577.01 F1587. 50 eV b5 FLAYAFAEIE AT I )& T Cr(1ID) , Hirp Cr(VD AL 5 72. 53%, Cr(T11) W 1fj
Y 27. 47% , X UL 2] c-BN@MoS, b [ CrA74E Cr(IID A Cr(VD IR, FELA Cr(VD) R .

160 F () . =50 (®) o
~ ldo - =~ Cr(VI) "
=120 F B 40 2 Cr(IlT)
&n go Crzp e
E 100 430 £ i
= 80 =)
= e
g 60 - —-—ry O,
ST /u—> 410 =
20 B o o do
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Fig.5 Cr(Vl) and Cr(Il) content in solution after test (A), XPS spectra(B—D) after removal of
chromium from c-BN@MoS,
(A) [c-BN@Mo0S,]=0. 5 ¢/L., pH=2; (B) Cr, : (C) S, ; (D) Mo,
H T 2 38T c-BN@MoS, W FiHA 5 Cr (VD) FIHLEE, B SEXT S5 ) ) c-BN@MoS, #£47 T XRD il
i, 5N S6 (WA S RHF B s . BRI, 2B Cr(VD)ZJ5, c-BN@MoS, ' MoS, 1 (002) ,
(100) F1 (001 ) & T T 1 B 4% A1 U6 I 46, -BIN SXoF o7 14 4 A0 68 08 3 o B A5 1%, 3X ) 45 13 B
c-BN@MoS, H' MoS, fil c-BN B2 5 1 i . Hk, KA XPSTIA T c-BN@MoS, 1S, Mo, NFIB& LR 4
FRERAL . [ 5(C)RBRERIGHY S, TG, HEREEHTAY S, 2= 1 (4 [ 1813(C) JAH L, 1THH MoS, /'S5 Al
S5, A AN 161. 10 i1 162. 38 eV 4bfi #% 51 160. 98 il 162.98 eV 4k, H. 3, MHiFH A7 Lk A 60. 88% [ %
10. 82%; [FI7E 168. 45 F1169. 27 eV Ab 3L T8 I AFIENE , W40 50J& TS5 FISS” | Bl c-BN@MosS,

S S5 TR Cr(VD ROV, ABRL T S™, 774 T SO%. FERVJE Mo, ZETEEILEI S (D) I, &
BT HH MoS, [ Moy, Fl Moy, FYUETEIFR &5 L4 HIMA 23. 91%, 28.30% TREZE 5. 16% F12. 52%, T Mo™ [
TR AR (5 FE AN 5. 30% B 2 36. 04% , X FEHH c-BN@MoS, 1 i Mo 12 5 T Cr(VI) BB J5 , Mo* ¥ A4k
g Mo®. B4 SN I B N, ZE 3 I [ DA SC S H5 5 BRI ST(A) 15 OW R [ E 3(A) JHEEL , N—B g N—C g
FIA E N 23 511 7% 31 397. 66, 398. 51 F1397.42 eV 4b, Hrbru mE N W i AL & Ho M 17. 019% FEAR &2
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10. 52%, B, IZETEKI[ K S7(B) I, B—N 4 HI B—C 51 K A= k% , B—C AR &5 FE A 21. 15% &A%
£8.92%, KW c-BNXF Cr(VD B EFRE T EZA/EM . B—N#A A W%, AT G8JEH T BN th B =5 ALl
N 28 2% Cr (1) 1 Cr (VD) FEAT T W B oAb, o-BN 22100 b A8 T 42 25 bk b 80 &k AR o 1Ak 7 4R 1F
My, Bl S| Cr(VD B 727 N R 25 5 0] UHEN c-BN@MoS, 2B Cr(VI) i HLH :
c-BN@MoS, B Jeil 1t ¢-BN H B 4537 . N 253 DL K 54k 4 i e R0 BRHA 3 Ce (VT SRS 8 21 ]
1T AH MoS, i JFL 24 70% F4) Cr(VI) % Cr(II1) , H:rh MoS, B S* 1 Mo* # 4k Ky S 1 Mo®, i H. 4% i JE )
Cr(I1) % 88% i A SR, {XA /iR 43 Cr (11D 5% A #E c-BN@MosS, I
24 c-BN@MoS,F{EL 1EEE R HLIE

SMX J&— AT AR sh PG AR BT A R, SRl HEM Ak AR 35 F 5 Hoh mifE 3% .
I, SMX FE A A X 5 0k 2% 52 c-BN@MoS, 75 b B AL 7 7 Fe™/PMS (& 2 i fi Ak PERE , 45 4n
6(A)Frzn. HHEAIH, KW 10 minJ&5 , c-BN@MoS,/Fe>/PMS {4 2 %F SMX [ 2B 2 7] 15 99% , B 5 &5
T Fe”/PMS 1R R ( 2:B5% 38%) . MoS,/Fe”/PMS & R (7% 67%) Fll c-BN/Fe IPMS R 2 ( KBRHE 77%) ,
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Fig. 6 SMX removal under different systems and the corresponding K, values(A), reusability of
¢-BN@MoS,(B), TOC removal of SMX in the ¢c-BN@MoS,/PMS/Fe™ (C) and removal of
different pollutants in the c-BN@MoS,/Fe’*/PMS and Fe**/PMS(D)
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Fig.7 EPR spectra of DMPO-+OH and DMPO-SO, " in different systems(A), the variation of Fe’* and Fe™

concentrations in the c-BN@MoS,/Fe*/PMS(B) and PMS/Fe**(C), concentrations of Fe* in Fe*’/PMS
system with different cocatalysts(D)
(B), (C) ¢(Pollutants)=20 wmol/L, p(Catalyst)=0. 25¢/L, c(Fe**)=0. 04 mmol/L, ¢(PMS)=0. 5 mmol/L.
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Adsorption Reduction of Hexavalent Chromium and co-Catalytic
Degradation of Organic Pollutants by Carbon Doped Hexagonal Boron
Nitride Supported MoS,’

CUI Jinping, CHEN Wenxian, YU Feifan, CAO Shiyu, LYU Weiyang, YAO Yuyuan'
(National Engineering Laboratory for Textile Fiber Materials & Processing Technology,
Zhejiang Sci-Tech University , Hangzhou 310018, China )

Abstract Aiming at the problem of the low Cr(VI) removal capacity of molybdenum disulfide (MoS,) due to
easy agglomeration, dopamine was used to modify hexagonal boron nitride (BN) with excellent adsorption and
chemical stability, and then the carbon doped hexagonal boron nitride supported MoS, nanocomposite
(c-BN@MoS,) was obtained by calcination and hydrothermal method, improving the dispersion of MoS, in the
composite materials. The performance of ¢c-BN@MoS, on the adsorption and reduction of Cr( VI) and the
synergistic catalytic degradation of organic pollutants were deeply investigated at room temperature. The experi-
mental results indicated that the adsorption reduction removal rate of Cr(VI) at 50 mg/L by c-BN@MoS, was
more than 95% within 40 min. The maximum capacity for Cr(VI) removal could reach 401 mg/g under pH of
2.0 at 25 °C, which was obviously higher than that of Cr(VI) by MoS,(98 mg/g). This may be attributed to the
fact that the introduction of c¢-BN increased the specific surface area and average pore diameter of MoS,,
promoting the formation of 1T phase of MoS,, which is conducive to the adsorption of Cr(VI) and accelerating
the electron transfer in the redox process. When c-BN@MoS, was introduced into the Fe*/PMS system, the
degradation performance of sulfamethoxazole was significantly enhanced, and its reaction rate constant was
4 times as high as that of the Fe”/PMS system, which was mainly due to the fact that c-BN@MoS, significantly
accelerated the transition from Fe’ to Fe*, resulting in more *OH production, thereby achieving the enhance-
ment effect of pollutants degradation. This paper opens up a new direction for the treatment of heavy metals and
organic pollutants in wastewater by hexagonal boron nitride, and provides a useful reference for the efficient
treatment of wastewater pollution.

Keywords Hexagonal boron nitride ; Molybdenum disulfide ; Hexavalent chromium; Organic contaminant
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