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(ZVI-BC). 5% T AN [l & 2 X% ZVI-BC A R i i ml, il it X 5F A7 41 (XRD). 7 B8 (SEM). &
S5} L (TEM) Al X S 266 L 7 RB 1% (XPS) X 1E il 45 2% 140 BT & i 52 & M REIEAT T R AE 20 BT o 78 7™ % 45 1l IR
AIRBEM AL b, B TG pH. WIS ER SRV B L A A RO N SN TR B X A A R 2 R K v i R A
RORWSE M, I B Iy 2% o ROV 55 5 1 W5 B T RN R W A R REE R R 1 iR AR . A5 R .
52 A MORE G P03 T 45 25 1 R 20 M 4% e iR K3O(PVP) AR . ZVI:BC=1:0.1, 33 X 76400k il £ 45 1 F 15 20 8%
T - W) 5 2 A AR SEM RAE , & 30U BE MR 3% 42 10 22 4k UL 70 28 78 J2 IR o0 A 1 A 4 e T, HL ke Al i
A RIFA BB PUATEIRER MR, W 0o i IR 3 2 bR R 18, WEIRER 1 R BRFMAL; MR
R FBRRBEE A AR I B3I BT s RN A R Y pH N A A b R I S A R R B AN s R A
R, SRR PR A A R AR 2k B A R R R LA SR OBk R, i IR R SN 11 e 44 7
WETRER . Y RN BEFMRA D TEMRAAE, L8 TR R0 5B, 78 T KSR £
B 22 B HR EL A R G 0 1 AT S

KR EBME; Wk ERER; MK

o EAVE S — ORI Z B E 5, AR BTG A RO R AR BRI S A N 25%. H
Hr, MR OKAE RS 2 RMOK S, © 3 E 2800 T i AR I8 . B i T AL AR 7= i 7
Hh X RUIE A ek B2 A DL K Tl v B R K B AN SR s HE S SRR U2, R K e i TR R s G S B
), RIS R BRI DO . B WOIIR B HAN S5 v [ /Y 52 A4S K R Ge 8
HATICA, BRI EKE R 36 MEZEEKETW 254, 37 MREZESCEE SKZ R 10 1H) 1Y
MR KR IR 75 G /K P Bt I i g 1 36 B PR R AP B A A Y B K75 Y4 & (10 mg-L ™' NO3-N),  [A] i
TS [7) 1 6 i J52 0 1) 8] 2% AE T, K P R A BN AR A & A R R B 76 5, B2y 2 fd i £
Wi EHEA: 2019-12-06; RAHHA: 2020-03-19
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(10912-KYQD-06836)
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EEREmARES, WA R A g E R, M EN S EBUNE R LA, I WA
FE KM T B TR R IR BT (A 8, M 7= AR A PR i R Ik, R K TR RS R ER 5 U 1R
PHORE R — A IR A R 119 ] f8E

KL, AR KRS R 6 9 S bR il T R 58 T, 45 th TR 2 i A7 B iR 14
Jili, XLy FEAEAYBEREHOR . YR B R HOR (B acH . OBiE RO BT Alfk
SEEEART, Hodr, WAk A B R FUR S e i R sk g, IR IRA TS R L,
I, TEH T KK BB R R b Z B BRH . T4k, EMHRAEARGEESE . AILEAY T LERS
bR R rERe, g i, IR RN (B b A Bk A B M R KRS R
R AWIIR A, KA LPR A A e 2 m8, FEaHE: RFN PR/ E
WA —E MR, WATEKERTREERE, KRETHEANTBEE; ER - LRGSR
BF, AR A R AE I8 5 Y o A v 2 78 SR TR i S AR = 4, DT ] SR i AL B
U, XPEMGRIEAT S, DIARS ERE MR IL BB, EEXTLL B, BN E AR T
VF 2 R F AR M R B St I, I Mk 0 8 F AN k0 2 A BRI R A i 1R R 2 PR M .
BEAh, 18 5% B AR A T I 1 o 55 000 L6 VS Y TP T Ak e D R L (R R AR, A BHAR ), L
A B HL S T DA T A R AR R T, AT R KA RS TR 6 1) 25 Bk o

ABEFE VL FRAEFEAE R A W i sk, SR RO IR JF IR 58 T AN [R5 55 1 G RMIR R L B
A5G AN BRI i L) X R AR W ok S G MORE (ZVI-BC) BYSE R, DAL IR A A5 i A
2 0l DR A A S PSS /K IR BE X7 DL 328 1) 4 2% 14 1 1 45 19 52 5 b R 25 Ik iR K e il 1R k1Y 3%
AT TIEAL, [FIBS 2528 T AN R 230 45 R XS R £k L BRBOR M52 s 3l i 2% . ROV 45 5 T R
BT MR- W 0 2 G R TR R Rk ) T BB A% 5 A= W e 1 WO o6 2 B 5 25 A0 2k 1 3 D M B 45
G AEMB-EY R E A MRE T KRR ER G B RS %
1 #Rl5RE*%
1.1 FERF

LK RR 4%k (FeSO,-7H,0). & 4L4N (NaBH,). B Z 44 kil K30(PVP)., Jo/K LW, &3
fif {2 . MG . N-1-28 & R Eh R £R . W AN R 40 (NaNO,). AR & A fb 81 (NaOH)., & i iz 4
(K,S,00) . WA FREPEN . Wik (Hel), W A BER TR AL T35 sk (KD, R (KNO,),
W A RHETOCE R AL T iR, WHAPERREROARAF . DL EZG5R Y Hrai g,
il TS Gt i — 20 B b 3 SEE0 FHOK 3 o B A8 K.
1.2 EENEH

KR IR o (THZ-82, H N SR AL AR 6l A R A |l T4 % 1 Z8 V3 K i % (DSX-280B,
g BT AR ) A BT (SX2-10-13, YRFHTT W REE L) ROEH LA AT WA 6
T (TV-1901, Jb 5035 Ml AL A BR S AE 2 wl); v W43 Y6068 11 (N-1100D, 11 55 35U 25 A R
IR
1.3 ENMH%-EPREEMRNEIE

BEEMBI GRS R 2 LB BRI & DR EN RS RNE S YR
W ERAE AT AR K 400 °C (9 Dby rpBbe 4 h, 2088 DR AT (100 H) 38459 5256 B 5 4F
Yiwe, EaMBRH: B, PRELS.0 gFeSO, TH,O B T AFBFIAR (8 T/KkIEKR . LKL
W 5 25 B PR R 307 B KR R M PVP Zp BRIA R ) ARG, B 2 =05t , 78
AAEARREOT , A Sh RS LD 500 rmin ' AR BB RE , TEBERERY SRR, A [R] B i
LEY R (0. 0.1, 03, 0.5, 0.7 F11.0g); Tk, FH1.8915 g NaBH,, i T 50 mL & &I,
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I G DL 6 mg L MBI FRIB G WD, INgh 45 i), 4k2 N 20 min; fe)m, KR
BB SO T, B0 BT 0 BRI B AU i LB K RCK CEE vE 3 s, BT R
2 FEEA L 60 °C BIREEHET 5 he
14 RIEFZE

K H 1 =% Empyrean XRD-2 1 X S AT 5L (XRD) 435l % AN 7] 40 8k 5 A= W e o it LU 9 &2 6
BHIY 5B HE AT RAE s A A8 E sigma300 B4 1 B T 0 0 (SEM) X2 G 4 R 2% 1 B0 4T 0
%% Kl H A< FEI Tecnai-G20 3% G B 7 & fl 8% (TEM) W28 & & A BB N FE 51 5 i 26 =
Thermo escalab 250Xi X 52k HL T HETE AL (XPS) XF & & 8 B 70 = 4 i N oy S 3475047 o
1.5 B AR MM

D SR LR . WAREL . AL LA MWDNE . HEREY . WASEREE . & A BB A A I R 43 B I
HJ/T 346-2007., GB 7493-1987. HIJ 535-2009 K HJ 636-2012. 18 2 15 & A [7) e 5 16 B A R FR 26 . VA
Medh . A JEE, AN 6 T A I a2 220(275). 540, 420 J 220(275) nm Ab Y
B2, DISRISAEIREL . WAiRREY . A AL B AR L, IR . WAERER . A A M B A 4
5 0~1 mg-L™", 0~10mg. 0~100 pg F1 0~100 pg, & Ly [l P45 4 o 0 vk B 45 I 0 3 2 R A I 2 1k ¢
Z, ARABR 7N 09997, 09998, 09994, 0.999 2. W {KHE 45 W BE AR, i it £k
MU TR, A5 RS RS R AL | WA AR . A A S BRI

2) TSRERRT A v BEXT R AR BRI R2 . TiC 5 — 3351 100 mL P 4Rk &4 20, 40, 60, 80, 100 mg-L™
PSR ER W, A A 0.15 g Hil A5 M F AN 2k -AE W 2 64k, F 0.1 mol- L™ 9 HCI 5 NaOH %
W pH % 6.0, B TR HE K 220 rmin™' . KRR 25 C WEIRIRG &N, #R% 3h, #EK
SE, W ETERZ 045 pm ALIEE T 85 , W HWOGE, it — PR R R E

3) VU pH XN AR R BERY RS . BCE — Z 51 100 mL e By 20 mg- L RS RER VAV, A3 S im A
0.15 g Ml 153 B MR- Y = A RE, B E pH B9 22 s, 94715 pH £ 3.0, 5.0, 7.0, 9.0 il
11.0, B TR N 220 rrmin' . SR EE A 25 C BHIESR G 2 NHR 3h, B, B
W2 0.45 pum LIS RS AT 08 J5 I FLOR OB, AR R R i R B

4) A MR X R R RE A S R o B — R 51 100 mL K EE A 20 mg- L A A R R VA,
SEHIMA 0.05, 0.1, 0.15. 0.3 F1 0.4 g FM&k-AWmEZ A& K, H 0.1 mol-L™" (9 HCI 5 NaOH #
W pH £ 6.0, B THGHE R 220 rmin ', NN 25 C WEEIRZ AN, 5% 3h, #W 5
B, B RIER LS 0.45 pm SFLUE B UE S, 0 HOWOR R, TR R R MR E

5) S AR ZR U R X R i M BB R S . BB — &R 51 100 mL R JE SN 20 mg L I RH R ER IR W, A
BN 0.15 g Wil A5 I ZMN Bk-A Y me A #RE, H0.1 mol- L™ i HCI 5k NaOH ¥ ¥ 877 pH £ 6.0, #
TR 220 rrmin™' . SIRE N9 10, 15, 20 }2 25 °C BEHIEIR RS, &% 3 h, BEW >
B, B EVE T 0.45 pm SFLUE R U8 S W0 LR B, TR R h v B
2 #BR512
2.1 HIEFHFMIE

D)W FMR R SE B 1 R 78 [R]85 k-2 W o 52 G L X 7K v i R 5 25
BRECR M. LA, FERFEE IR RS, 5 MBERT 10 min X A4 BR £ 19 25 BR 38 22 R
K, H 10 min J5 2B 25, HEREHRKAVNESIK IS PVP 48R R . BEKIER L
KEBETFREZR . KRR TR R REAEMRL, TRV W 3T RN B 45 5 52 B RE 152w, AT
P B R R i R , S 0BT R Y HE 3 T RS /N R B B R B, T R R 10 25 4 BE A T R
fIRU), FERE KRR, L4 W B FE [ - AT L, JB A — )2 LA J00R: A 2R B v AR IS, 38 T A
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i R U, T PVPAE N T T 3 IS T
F AT AR URL 2R 1H Y T 2, R R R
EINOE TR AN E Uk a3 (1R 7 A R 1 I N(TF:
Jonn ] A R A F R, B o ORL A] A R AE
By L AWORLTA R A5, i — 24 = B MR R B
i B8R o OAS S AE R S 2 A MR, il
PVP 53 BRI R AR M RHR 2 097 R & o

) YIRS FEMBRT R LW, T %
2T AR A= W o 55 8 R 5t L A %) T ok 25 R
AWM R LSRR, HIRE T 64
ARSI (ZVI:BC=1:0.0, 1:0.1, 1:0.3, 1:0.5,
1:0.7, 1:1.0)c HE 28 H, 24 ZVI:BC=1:0.1
U 1:03 B, A MR Al R 3 59 25 BR 24 91
4 99.70% F1 99.66%, KT ZVI:BC=1:0 i Xt
N Y 25 R R (98.49%), 3 ihd W A W) i A A TR
—ERREE Ll T EM IR, A ARIE T
AP TG . Ak, 7E ZVI:BC=1:0.1,
1:03 AT, X6 R £R 1 L BR R &
B i, X5 WU &N et g R R —
H; . XRUYAEY R S5EN G0 B NT
0.3 B, &4 MR T S 4L B 36 1 s AL 2 &2 e g
T X R IR R R i B . (EAR TR, Y
EY RS EFEMRM TR KT 0308, EAM
BEXT IR ER ) LR B R NG H ., XRUES
A Ak X i TR R 1 2 B T2 AR AR AN R AL R
PE, T AR B W B AR AR 5 5 TR S P A
BEAEMELE A BR BN, AR H

A A N 5] 7S L D R Y AR R
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Fig. 1 Effect of solvent system on the removal of
nitrate by prepared composites
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Fig. 2 Effect of mass ratio of biochar and zero-valent iron on
the performance of nitrate removal by prepared composites
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H T AL T R E A AR B, XA TR]
TSR ELNE AR T
XRD £AiF, S5HRE 3 i~ 7E 15°~30°H 8L
T YR M MR BT G0, X SRR AR AP Byt
FEERAFF G . XU A LY b & W &0t ik
fbia, 2w, HEA A 50 S5 0 i 0
e, (R B e Ab i i 2 PR AR K sl 24 A 2 T 1 K
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Fig. 3 XRD patterns of the composites



5124

TEILPG S TN 5 B AR T K AR R ) 23Rk 3321

£ 5] 20=35.7°4b H BT A5 0
22 MEFEEETHENEESHRRE

1) A4 o, 7 4 (SEM) EAE . N T H
X2 A MORH R D ST b, X2 A4
REFT T SEM £ AE. MK 407 0L, FH kR
BBORR , AR LR RIESHESE . BN
R AT AE A i ) & T LA B A ) e 22 1] Y A B
AW R N AEE RS BN AR e, R
DB T AR,

2) E ST (TEM) RAE . o T WA Yok
H5EMRALEEH, SEAMEETTT TEM
W, S AT, 43 22 A0 Bk URE 43 HUFE
ARIEVEIR R TET , I — 53 Mk mUBE AR 42 % A
— e, (R AT DA B R IR A B R 2R
T B — 2 I i, X2 f T 7R M R &
L g, FHRESEAE T AE
L, g A AL T Fe, 0,0

3) X 4Ot oL T RE IS (XPS) RAEM 1. N
T B Z AR ok B A MORHR JT 3 AR
HMA, XNEAMEETTT XPS 38, XPS %
RS REH, MEIARICH BT Z Mkt x (K
6(a)), AT THITEMA TR, HILEMH
PR 5 2 ] e 2 Y B BF S 4 R — 2, 1R R Ak
R ARV IR S A A et SR A A AL
AW, Fe2p i XPS(E 6(b)) 2 fiF 45 S ] WL,
Fe LIS R & AE1E

Xk FAER T, AR BRI T Fe,050

—— 500 nm ——

(a) %K 100 000f% (b) K200 000

4 FENHK-EMRESHMEE SEM

Fig. 4 SEM images of zero-valent-iron-biochar composites
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5 EAMEE TEM E (MNEREEBRARE)
Fig. 5 TEM images of composites (the small picture is a
partial enlargement)
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Fig. 6 XPS spectra of zero-valent iron-biochar composites
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23 AEREZEMNENKR-ENREEME (ZVI:BC=1:0.1) KR FHEL #9521

1) W R R W) iR MR BE B2 W o TR 7 REAR T AS R A IR b ) s VA BB X i R R S PR R R . R 7
ATLLE M, YIRS IR AR e BE 430 20, 40, 60, 80 A1 100 mg-L™" B, & A A RHERT S min X i R
R L BRE R ILTAHFE, BLE S min J5, BTG SER £V B KT 60 mg- L™ 9 20 1) v %) il 2 6 2 I
R TR, X EHTESMEX RN LR FEREEM RS MRS L EWNEFIER ., 5%
Wik W 2 A MRHON R — @ B, B A AR 1 SN I PR IR B 5 T NOS B i e
B, HAERWKESAMT, NOJEE BN S ABRME G M B fil, P HHINOTR E iR RS, A4
REVE— W B AR R, Rk, 78 5 minj5 2B AW B e, ROV SRR B 4. (A5
B, WEE WG R W B A3, AR AR SRR A B i R, 3R A 7ENOBE A i ) o 72
SRR AR Y, TR R MR, I HWI IR NOHR B s, Xk
YR A R Z, R T RO AT

2) [ AR R 4G pH I RE I o AR SE pHG B SR 52, AT R0 4G pH M 3~11, % %% pH X
il & W 2 S R R AR PERE . R IR 8T IL, Y pH=3., 5 A 7T}, B EFRHERT 10 minX) A R £ 1)
LR FEAR B, KB T 48%~49%; {HTE pH=9 Fl 11 I, S MBI X R ER R LR R R A
39% 1 32%. 7E 10 min Z 5, A[EW] 4G pH K £ &2 4 ARGl IR £6 1 25 BRAICR & 4= 1 B W i 722
fb, pH MK, AHERER SRR RBRAT, H 3k 2 5N P 00 B R o 355 2 1 X 40 K 2k i A 92 45 SR AH
L, FMWEXS R R TR RN . RN T, BRTAEFRE, BS5EMH%kE
TG B A AL A B AL I R, AR M BRRE — B S RS IR R Ak s b L BRI SRR, Bk
SR ER 1Y RN 4 i OH -, M 75 S 07 A R 110 pHL ik T s, S oo A b s e 7 A — A F =4y
e+, a5 OH 4 &M AA Y, BEEAETMBRER R, HATENESHmREN
Fef s g, PR, 72 10 min J5, X AS AR Eh ) L BR R T . B8R pH M AR X &2 A& b R 2B K il
FREh 2 — s, {HAE 180 min J&, ASMRERFEATT LBR5E 4, Fr LUK A il £ (4 44 ks F B A
[ P55 04 T K S, AT 2208 pH X Y 52 )

100 100 [ -
80 80
s s
560 F % 6ol
o & 60
| by
g ~ = 20mg - L & 4of e pH=3
o —e— 40mg- L' T —o— pH=5
20+ —A— 60 mg- L' —4— pH=7
80 mg - L' 20 pHi9
—— 100mg - L —+— pH=11
0 1 1 1 1 1 1 1 1 1 ] 0 1 1 1 1 1 1 1 1 1 ]
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
J2 )3 s} ) /min J52 3 s} ) /min
7 FHERELV)0A R B X AHER EL R PR R AR M 8 REEFREDVIIE pH M AHEREL SR EMN R
Fig. 7 Effect of initial concentration on nitrate removal rate Fig. 8 Effect of initial pH in the reaction system on

nitrate removal rate

3) Ea MR AR . 9 BRI T F M Bk-AE MR A2 A BT RHE 2% BR K R A R A A BRI
o mE A, HENR-AYRESHRENE N 05, 1F 1.5 gL B, BARRERLERKT
MEERER , MM E A M EHEINE R 3.0 gL' M 4.0 gL', SHASER R 10 R BR B A B, 55k F]
T 97.71% 1 99.79%,  [F) i W0 % 79 25 R 3 A8t R BOM ] 03X U I 22 0 Bk - W e 52 RL BRI 4 oy
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3.0 gLV EY, BA AR RE OV B AiH R Eh 1Y & UL i Al . RODRIGUEZ-MAROTO 4624 1 iff 9% %
B, AR R A A BRI T R AR R N, BERE N A BEAT, BORE R T A Mk 2l
b A W A Y B R AR, DT BELAS S R A 4k S b, DRI, 380k Rk G 4 R T LA SR AR
b9 s SR AR B S TG R, IR ITRE I T X RS ER AR B SRR IR, BE E A AR N
AN, A R — SN A ), R R A P R A A B AR B, PRk, BT AR R
BN FEM LAY R E G MR Z, fSIREE LR R s S

4) S AR ZR R BE R P10 SR N A4 FR RO R S A R £ 25 PR R R 45 R . & 10 T
W, B 10 min PN 2N R IEAR —F, (BAE 10 min it 5, SRR E T ARL, YR AR &R R E
RN, R TR ER 0 2 B R R . E NI TE] A 180 min., IR K 25 °C MR WK R, IR EL AL
AL, RN O, (BRI R 20, 15 F110 °C B MWK R T, SRR EE 0 2258 R 88.05% .
80.01% % 75.65%. iX e K Ay Bl il B2 A T, B BORA3En, ARAEERE R R e,
W, IRERTERE 10 °C, Afb I N B RSN 2~3 £, HAEARSZE T, HAT 25 °C A1 10 °C BN
HORIET 2 fi% . X TR - Wk A MR K i R R 1 L PR R R, RAUE b IR AR
FH A AE A ) R T 8 i W BRE A P, O L VR 28 R 2 B 2 0 B ) L Tk SRR . 5 SR B SEBR
TARH R KA IR —BE B R AR 15 °C LL L, Rk, BT 00 R A MR 2B b TR K R B S IR
AR

100 100
80 | . 80f
g
560 f & 6ot
& X
40+ 40 |
& j H
s . = 05g- Lﬁ] :\‘H -a-25C
20 | —-1.0g-L "5 20 + ——20C
| 4 15g-L" & 4 15C
30g- L:: j 10°C
O 1 1 1 1 1 1 +I4‘0 Ig ] L 1 ] 0 ﬂl“ 1 1 1 1 1 1 1 1 J
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
SN i ) /min SRV B[] /min
9 EAMREMENHEIRERENZN 10 &R 3 OE B X A ER 2R R PR FE A 82 M
Fig. 9 Effect of dosage on nitrate removal rate Fig. 10 Effect of temperature of the reaction system on

nitrate removal rate

24 ENHE-EVMREEMA (ZVI:BC=1:0.1)
TR MR E SR
VD) sh J15 0. R T AT A R R Y

R1 TRRNHHWFREBEESH

Table 1 Fitting parameters of various reaction kinetic models

R (A AL W — 4% = 2 =]
KWRATH, RAME—GE R e w0 SRR
A LEL S T TS T i il iR b e RE 2% : e PF(mgL™) ky/ ) ky s
T3 A AL 6 M 1 1 L) eminy T mewmny
By ttr e, s =SB 1. K 20 0.061 57 0.993 0.006 53 0.991
L1(a) 1P 11(b)53 1] 2 #E — S S N 8l J) = 5 40 0.049 57 0.989 0.002 79 0.992
IR B S SRR R Y 3 4k
B SRR B ) A B P "”%O Hi Igl 60 0.010 47 0.800 0.000 61 0.985
11(a). K 11(b) FE 1 AT LLE 1, HE—H A
80 0.014 78 0.910 0.000 66 0.983
TN B S 2 R U R RS TR Eh v BEAG, R
100 0.016 28 0.866 0.000 57 0.974

BAEME(ZVI:BC=1:0.1) & FLag KGR E




3324 ok L OB ¥ M 145

4, UL MR- W R A AR BROK TR MR R R A TR A AR S TS Qe B BRI A BEAT
ME— L o 25 ] G KA I U R, BN AR T R, DR, A R Al fe s 2
BORAW R Z NS

100 100
A A
= 20mg - L' = 20mg - L'
80 ®40mg- L' 80 ©40mg-L!
T 60 mg - L' N 60 mg - L!
i +80mg-L" 2 +80mg-L"
%0 60 A 100 mg - L! %‘3 60 - A 100 mg - L'
= =
,i::é 40 £ 40r
Z ot E 20
x\'\‘\ v
oh e ot L, v
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
J2 W B} 8] /min J2 W B} ] /min
(a) HE—Z N8 )2 (b) WEZ RN Bl 1%

11 TEMEHRREKEZFHTHNFREMUSER

Fig. 11 Kinetic model fitting results under different initial nitrate concentration conditions
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Abstract In order to solve the problem of increasingly serious nitrate pollution in groundwater of China, zero-
valent iron-biochar composites (ZVI-BC) were prepared by liquid phase reduction. The effects of different
preparation conditions on the synthesis of ZVI-BC were studied, and the composites synthesized under the
optimal preparation conditions were characterized by X-ray diffraction (XRD), electron scanning microscope
(SEM), transmission electron microscope (TEM) and X-ray photoelectron spectroscopy (XPS). Under the
strictly anaerobic environment condition, the effects of initial pH, initial nitrate concentration, composite dosage
and reaction temperature on the removal efficiency of nitrate in water were investigated. The ways of reducing
nitrate by zero-valent iron-biochar composites were preliminarily discussed from the aspects of kinetics and
nitrogen balance. The results show that the preferred preparation conditions of the composites were following:
polyvinylpyrrolidone K30 (PVP) as solvent and ZVI:BC=1:0.1. The SEM images of the composites obtained
under the optimized preparation condition showed that the zero-valent iron particles with chain-like connection
were loaded on the surface of biochar with lamellar distribution structure, having a good removal performance
for nitrate. The higher the initial concentration, the slower the nitrate removal rate at the initial stage of the
reaction, the lower the nitrate removal rate. The removal rate of nitrate increased with the increase of composites
dosage. The pH of the reaction system had slight effect on nitrate removal by the composites, and the higher the
temperature of the reaction system, the faster the nitrate removal rate. The nitrate removal process could not be
simply expressed by the use of reaction series, and ammonia nitrogen was the main final product of nitrate
reaction. Biochar loaded with zero-valent iron could effectively reduce the agglomeration of zero-valent iron and
further promote the removal of nitrate, which has a good application prospect in the removal of nitrate from
groundwater.

Keywords zero-valent iron; biochar; nitrate; groundwater





