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Abstract: As an organochlorine compound, 1,2-dichloroethane (1,2-DCA) is potentially toxic and hazardous to the envir-
onment. In order to remove 1,2-DCA more efficiently, in this study, boron doped modified biochar from acacia branches
was used as a raw material to prepare boron doped modified biochar-loaded nano-zero-valent iron composites (BBC-nZVI).
Scanning electron microscopy (SEM) , X-ray diffraction (XRD) , and infrared spectroscopy (FTIR) were used to characterize
and analyze the BBC-nZVI to investigate its removal performance for 1,2-DCA. The results showed that the composites
prepared with biochar at a pyrolysis temperature of 700 C showed the best removal of 1,2-DCA, and the removal rate could
reach 63.74% ; the removal rate of 1,2-DCA increased with the increase of the initial pH of the solution on the whole;in the
coexisting ionic system, the addition of SO and a high concentration of K" significantly inhibited the removal of 1,2-
DCA, while the addition of HPO?" and Mg*" could promote the removal of 1,2-DCA.
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1k He R HE Y (m%/g) L7/ (em’/g) L% /nm
700BC 9.464 0.025 3.704
700BBC 181.589 0.129 3.410
BBC-nZVI 240.633 0.164 3.413
nZVI 74.431 0.221 3.056
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Fig. 1 SEM of 700BC , 700BBC , BBC-nZVI and BBC-
nZVI after treatment
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Fig. 2 Infrared spectra of 700BC, 700BBC and BBC-nZVI
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Fig. 3 XRD patterns of 700BC, 700BBC and BBC-nZVI
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Fig. 4 Removal effects of 1, 2-DCA by composites with

different carbon to iron mass ratios at different
temperatures
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Fig. 6 Effects of different pH on the removal of 1,2-DCA
by BBC-nZVI
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Fig. 8 Effects of different concentrations of Mg”" on the
removal of 1,2-DCA by BBC-nZVI
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Fig. 10 Effects of different concentrations of HPO. on
the removal of 1, 2-DCA by BBC-nZVI

i/l 10 AT AL D AFTER HPO, 2 et 1, 2-
DCA 2Bk, Mg HPO, WEERHE K, 1,2-DCA 1Y
EBRBOR B , KRR R ATk 71.08% o X AJ
REJE A HPO, 7EZK Hr A 7K A S, 74 OH, i

AEHEAREEE F408 Foll

PR pH SR, et T 1, 2-DCA By LBk, Xt
LRI AR pH £BRSEE A58 —2

3 & it

(1) LA et RO AR AR A 26 0 e kg e A, 38 3l
FHAAR B i) 5 e S ARAOKR TN R A AL, 3K
T nZVI MR, [ G MREATE 2367
M BB RR 1, 2-DCA,

Q) FERRIEE R 700 °C BTN 300 1
HIZA% il 4 BBC-nZVI, FITAbBE 1, 2-DCA KK,
FERNESN 0.2 /L. pH Z12k 7CRIA pH) A 514
N, BBC-nZVI X 1, 2-DCA M EFRZ] ik 63.74% .,

Q) FEIAF B IR R, A SO Mk E K
SB AR 1, 2-DCA 2B A HPO? #ll Mg™ 4
{23 1, 2-DCA By

S k-

(1] XIBHHE, ot RER, 55 REEFAK AR
ZITF IR IEIE N 15 AR B T3 VLTS YRR AIE
[J]. W EIREERIS, 2021, 41 (4) : 1842-1855.

(2] Jitlg, X080, RE, 5. Tl K A3 finth oK %
RN 15 Y BUR 5 iR E M L], PRI AR,
2011,29 (F4 ) : 397-401.

[3] ZHANGH,JIYY,WUZH,etal Atmospheric volatile
halogenated hydrocarbons in air pollution episodes in an
urban area of Beijing: characterization, health risk as-
sessment and sources apportionment[J]. Science of the
total environment, 2022, 806: 150283.

(41 JASCH, EEES , AN, KR L et s 4e ) B4 B
(7). HPIEEREEIEIN, 1990, 6(4) - 1-3.

[5] FIELD J A, SIERRA-ALVAREZ R. Biodegradability of
chlorinated solvents and related chlorinated aliphatic
compounds[J]. Reviews in environmental science and
bio/technology, 2004, 3: 185-254.

L6] Hmmnz, MiTke, (R0, 5. &I-FIRE T KA
BLT5 Qe R AIE B2 35 Gk I 70 Br (7). k2741, 2014,
35(2) : 149-155.

(7] XU, 2ok, M5, 5. AR D aE M BR U0 B A RHE
TR K B % G K b i WF ST R B (D). R R AL
2024,43(10) : 3247-3260.

(81 Rk, MfEd, £/NT, 55, AW s MK s ge sy
B PERE | BIL IR PR S KU (0], Tk K Ab B, 2023,
43(12) : 1-13.



« 50 .

2025 4F 12 A W, S SRR IR TR B 1, 2-— A Lk
(9] ZERME, sLAEHE  DLBILPG , %5, REIETS I SE A Y mexd 118-124.

(10]

[11]

[12]

(13]

[14]

[15]

(16]

[17]

(18]

FEIEHME I B 4 K AR
2024,44(4) : 187-197.
BT, AR, B, & BRSO T LR W T K
PR L B R AL SY (0], AR =24, 2022,
42(4) : 195-203.

AN, BRI, BRELT, 4. FRRIRIUR SO R
HE W A R AR ZE A 2 B oK RO R R 5 (D).
A6 T TIARE, 2023, 51 (4) : 247-254.

HUSSAIN I,LI M Y,ZHANG Y Q, et al. Insights into

RN 1] R,

the mechanism of persulfate activation with nZVI/BC
nanocomposite for the degradation of nonylphenol[J].
Chemical engineering journal,2017,311:163-172.
PARAMANIK L,REDDY K H,PARIDA K M. An en-
ergy band compactable B-rGO/PbTiO; p-n junction:a
highly dynamic and durable photocatalyst for enhanced
evolution[J]. Nanoscale , 2019 ,
11(46) :22328-22342.

GARCIA AN, BOPARAI H K,CHOWDHURY ATA,et

photocatalytic H,

al. Sulfidated nano zerovalent iron (S-nZVI) for in situ
treatment of chlorinated solvents: a field study [J]. Water
research, 2020, 174:115594.

JAEA, T dEpk, VA, 48 TSR A WIS e ko B
HXpKH 1, 2- R e AT A AL (1], PRI
£,2023,44(5) :2671-2680

SHAN A L,IDREES A,ZAMAN W Q, et al. Synthesis
of nZVI-Ni@BC composite as a stable catalyst to acti-
vate persulfate: trichloroethylene degradation and insight
mechanism [J]. Journal of environmental chemical engin-
eering,2021,9 (1) : 104808.

SRS, DA, Bk, 55, 5k a2 Ak ) + 3
BEEERFSMEmW I Aae8E GRESS) ,
2023 (4) : 131-139.

BEREL, RS, I, 55 GURBMARILE Y i ik
T B R R P A K (], FREE TR, 2022, 40(8)

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

TREME, BRWERE , 450, 55, ARZURIRET 3 Fhd
LA Wy A= W o BEAR R 1R o3 B D). PGB i
2023,44(12) : 2528-2536.
Wk, B, B, S R BT 4R S A W) ST i e
WTFEHERE (1], 31 TR 4, 2024, 44 (5) : 665-680
SUI L, TANG C Y, DU Q, et al. Preparation and charac-
terization of boron-doped corn straw biochar :
Fe (1) removal equilibrium and kinetics[J]. Journal of
environmental sciences, 2021, 106 (8) : 116-123.
Y, WL, BRI . AN AR RIORLY 2 ) B X AL
IR RE R ST (1], B Kk (A R F2
J2) ,2021,43 (3) : 524-531.
YILS,ZUO L Z, WEI C H, et al. Enhanced adsorption
of bisphenol A, tylosin,and tetracycline from aqueous
solution to nitrogen-doped multiwall carbon nanotubes
via cation-t and w-m electron-donor-acceptor (EDA)
interactions [J]. Science of the total environment, 2020,
719:137389.
AT BEOL HAE B X AR YT R A AR E
Wb =& w2 (. B Ak T, 2023,
52(12) :3252-3256
KIM E J, MURUGESAN K,KIM J H, et al. Remedia-
tion of trichloroethylene by FeS-coated iron nanoparticles
in simulated and real groundwater: effects of water chem-
istry[J]. Industrial & engineering chemistry research,
2013,52(27) : 9343-9350.
LIU T X,LI X M, WAITE T D. Depassivation of aged
Fe” by divalent cations: correlation between contaminant
degradation and surface complexation constants[J]. En-
vironmental science & technology , 2014 , 48(24) :
14564-14571.
IGeTE , T4, k—Te, 5. BRE S/ R &
FABEXT K i R AR A W PR (D). BRI RL# , 2018,
39(3) : 1220-1232.

RIEHE: LR



