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H E ATHERAKMYREML @ZVD BREE R, HRT ARKA SR RE . KA. EmMESR) 54
T nZVI X As(TD/As(V) 19 ZBRER , FF45 & RIEES R APr T /X nZVI B iy sZm Ll . 2551 %/ ASAFF
TES B AR nZVIXT As(TY/As(V) B EBR, (B [F S &% nZ VI BRA ) fE R B A B AN ml 5 B A& = 13
i, As(T/As(V) By 2 Bk 32 2 B0 38 K5 /N R Ja B3 K % . TE R IRAPVR o0 S0 mg' L', nZVI &N
200 mg-L™'. Oy/nZVIEE /R K% F 0.5 BF, k) L B 2R ik B i K, As(T) A1 As(V) 1A & = 6l 17 25 B 2R 43 51 ok
96.27% 1 51.75%. [EAHFRAELEFFW . FS0 nZVI AL FEE KB A B R, AREALKTT,
nZVI# /> = A A To B MR kiR S R A AL R s AT A LM T, nZVIg A LN K E B RS
Fe( 11 )/Fe(ll), ¥ ARkt B AL BRI, I S B0 Y LR R ERALNT, nzvigi ks, &
fif 25 Fe( T )/Fe(T) i#F — 26 9 S ALY BB 10 JC 28 BU4k w1, mI 3G R A SR o DL &5 SR vl R PR A% N B 48 & & 45 1
YR A R A AR DL B KR SR A AR 2 R R O R SR S

KEIA YUKREMB; By HRK; AR

AR LS R RS W) 2 A2 e, R AR HOKAESREN EE R, MAEMT
K EZRLAS(I A As(V) TE S AR, T As(I) T 45 5 ¢ 4 i S5 B, sk 1 As(V) T
SRUT, WS Qe FOK Iz A AE 6 KM 70 24 ERK, WHE@maiE . BE . bE L OB, 2N
IR SBVUEE, RIS BTAR AR AR A3 b X MR K rh e A ok R AT DGR B BOE R BT o R
TE 6 1 Tt D AR 2SI HERE B R K R 10 pg L BRAEDY, IR A BT BB S & K RS | o0 L 9
93 A R FEA A5 A e 0 LR KA Y — AN E R PR IR, PR M T KA S G iR B — B
TS

W P DU R R . AR B a7 (6 S5 U0 SRl 2 I T AR AR v e i) 2 BT AT BERE R
B, BAEAYIRT As(V) A B W HE AT, (H R K b g aoE o LD As(I) JESAFAE, ZHANG %50
il F T — B ER oo A W RN R, R A AR Ak ) S A AR Ak Bk R B AR T BIL AR S BE T He T K v
WS BEA: 2020-03-18; sRAAHEA: 2020-06-17

HEWMB: ERARB¥EESH LT H (41977280); E K H RPBL 254 0 g B8 G 2k £ 8 5 R0 H (U1904205); A E BT B % R
KEEARF T H RIS ORI, b EB R E - R SRR
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As(I) W A 2B o TAFK, 99K ZE A 2R (nano zero-valent iron, nZVI) PRI HARF/N - Hb 3% 18 FH
W JEPESR . WHHERELS . BRI AR AL, BT I N T KR R 4 R A P TS e 4 O
AN, AN R, nZVIARHE T ARG e il oh BT B B

HAET, XT nZVI BRI £ 2270 LI BRI T K /™A% IR AR T, sE 2 IR R
SR T BEAT RIS, IR AR A AETE W LA T nZ VI R K SR Y SN AT R KRR G S U
B TR] A % nZ VT B A A8 SR 52 W (9 B 9 080 K DL HRGE o 76 A AR A T BRBE v, Bl 1 3 1] LY
AR, SRR R 2 B0 e T (IR A A i R A e Ah R R KGR D R T AR AL S
23 s N KA B, SEO R KA FIRE . G A RIS 2 rh U R nZ VI R A AR
PRI . I, BFEAAAR S AT nZVI 225 As(ID) FVAs( V) BOVEFHBLE, T A
PR A S R AL nZVI BRIRUR BAT B AR L

A B 538 A3 43 7 AN [ AR R IR T R D) A4 T nZVI 4 i A B As(TIT) Fi
As(V) BIPEHIBLIE , DAERE S & R X nZVI BRSO 20 o b sk, F)H 494 L B U5 (SEM) .
X S AT BT (XRD) F1 X 528 % B T B 3% (XPS) 25 %} nZVI-H,0-0,-As(V )Y/As(I) J b 7= ¥ k471 T %
fE, BT A RS AE B nZVI R As(V)/As(I (47 ML
1 MBRFE
1.1 LEHR

i B2 V. 2% (FeSO,-7H,0). Wl & 44l (NaBH,). M2 8 (NaAsO,) Flif R 44 (Na,HAsO,-7H,0) Il
B BT A AR R A PR A A o A A AL (NaOH) . S AL B (NaCl). #h 72 (HCD), Jo/K &
(C,HO) Wy T v [ [ 24 45 A b 24350 A BRA R o 285 0 1 R 40 A sl A 42 41 . NaAsO, Fil Na,HAsO,:
TH,O 435I H FHil % 10 gL' As(Ill) Fr-As( V) PG R . SE5 /K4 4K (18.2 MQ-cm).

1.2 nZVI &R %

R SUN (177 36000, A &0 Ak B30 T 42k 3k i 79 nZ VI ¥ 100 mL NaBH, % ¥ (0.2 mol-L™") LA
BERD 1~2 §78 14 32 2 375 A 3 100 mL (W V=4 1) FeSO,-7TH,0(0.05 mol-L™") ¥ ¥ 17, ik i i & v i 48
MUAREEFE , 1 58 J5 4k 8 )R 20 ming, #EN BR AL F R AT . SR E K A B SR 5 nZ VI 43 5l
FH N A K RN A8 £ B 45T 08 3 IR LA BR 24 T o )i B nZVI IR AAAE L BET Wh 45 H o
1.3 AEEEET nZVI RS

S DL 0.01 mol-L™'NaCl A ¥ st HL MR BT, SOV I AR R 4 30 mL, nZVI#& & 200 mg- L,
bR R R 50 mg LY, S W AEAR S AL 1Y 50 mL S B PR P R AT, BTN 150 rminT! A9 FE
IR bR 55 o % A R AL 7R (99.99%) LA HE B 20, in A nZVI T ] NaOH F1 HC1 ¥ W 8 15 & &
pH % 7.2 AR A A S I A AR RE TG R (99.99%) K28, Horf, S &RV TS 5
PR 73 SR A, IR S 38 SO Oy/mZ VI I EE JR R 0.05. 0.125, 0.25 1 0.5, A ik 2 o X
O,MZVI FEER R 1.0 F12.0, mEHEE XN 0,/mZVI IEE/REE A 3.0, 4.0 F15.0. 7EIRE R 25 C,
KAEHR101.3 kPa BIA51F T, A SAEK T BT RECH 1.28x107° mol-(L-Pa) ™", R4 7 FIl & HE Fl 5
PARIE T FE, JEX K ZE2 B o0 AT BOOE K ZE SR 0.031 67x10° Pa), Z8iH5A, IRAEXS W 19 %
fift %k 0.21, 051, 1.03 F12.05 mg-L™", H 40 X% N (9 %5 fff %0 4 4.10 mg L™ F1 8.20 mg-L™", & S X i
HIFR R AN 12,30, 16.40 F120.50 mg- L', Fif SLEH47E = IR 25 C) FEEHIT.

14 SMFERRERAR

S e A R B B — R B TR R AT EORE 22 0.22 pm 4 98 AR 3 5 R R ROORE €43 (HPLC, LC-

20A, B, HA) HREE F5060E (AFS, AFS-2202E, WG, v FE) M@ v rh ih g vk B . R
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SifE, B R B S Y VR TR A B ERAE S . R A HE R BE (SEM,  Gemini 300, K H], fH
) X P= I SRR AT o A 4 2 v X AT S (XRD, X/Pert PRO MPD, IHZNEL, fif %) 43
Mo BE [ AR b i AR A S AR 5 X B 2ot i F BT (XPS, ESCALAB 250 xi, #E8K Wilt/R, 2%
) 0T, SRl LL Cls 284.8 eV AE HZ R,

2 ZER5TR

21 S55EX nZVI B ENEN
ANRVE &= ST As(D/As(V) He B Bt ] (49 725 46 DL 1A 1.

0r -m- 0,/nZVI=0 50r
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Lz % & 0,/nZVI=0
z 207 = 2[5 0nzvi=005
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[ [E]/min [ [E] /min
(a) AT e P AU Ve 2 AR T )2 £ () IRE AT T HER T As(V) R BE R 8] (1) 224k
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() W4 % P T P As (T M S I TR Py 22 £ (d) FPEUAAE T IR T AS(V)IR R BN ] 912 4k
S0 & 0,/nZVI=0 07 \
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~ 40 -% - 0,/nZVI=4.0 T .
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e 40| 0 L \
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= E, L SN SR S
£ i
E 20t ¥ 20¢F
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-0~ 0,/MZVI=5.0
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[} (] /min [ [6]/min
(e) 4l P TP As (LI YR B R ] g2 £ () BAAARAE T ST As(V) R BE BB ] )12 4

Bl1 TRIESEEMHT AsI)/As(V) iR ERERT E K2 1L
Fig. 1 Changes of As(III)/As(V) concentration with time under different oxygen content conditions
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1) B85 B X nZVI G As(T) R R B0 . nZVI 25 Bk As(I) 33 72 o As(I) () 3 5 i it 1] 22 £k
R ME 1a). B 1), Bl 1(e) Fimm, ANRESEFM T, As(I) ¥ B2 35 bl B ] 28 1 R s B AR, I
B TR E IR B BT . AT As(ID) ZBRFN 61.23%; RS T B2 A & i iy g m
As(ID) EBEFA TR, 76 O/nzZVI FER R 0.5 B, As(IT) A9 25 B Rk Bl kK, SRS MR
T 35.04%. T ERIE A (O,mZVI EEIR H>0.5) 540 T, FEBES As() SALAE . ¥ i ] 6 5
bi As(V)(0.26~4.38 mg- L") T As(1ll) KRR G EBRABAFTE 2 5o A S&F T IV 30 min 35
FOF- 5 As(T) 2 BRFAK, 76 O,mZVIEEIR Lk 2.0 BF, As(I) AR A A 25 B2 43 51 ok 80.13% Al
7417%, A2 PR IRE LM R T8 T 12.94%; 35 51 F B i 2 bR 3% A5 T Th i HoAe e 7
90% A7 o

2) A X nZVIFR As(V) BRI o 7F nZVI B As(V) 9t B2 v, 3 b oA Az i) 1)
As(IN), # As(V) 22 BRACHD BRI AT L BR 3. AR5 i 50 IS TP As (V) 18 v 52 I [ A5 £k 285
R 1b), Bl 1(d). B 1) FR o TRESAE TR L BR3 R 24.61%; FEMRA R T As(V) Kb
Bt A A RIS I TF &, 7E O/mZVI BEJR LM 0.5 B As(V) ERFGE TR K, N 51.75%, BIKA
FRAFYEINT 27.14%; T8RS N L BRR TR, FE O/mZVIEE R R 1.0 B LB %R 33.03%,
R S RN T 8.42%; 16 v & 4 N b

‘ 100°r 1&’?&{'* Rk : 4 :
B 32 B 3k ELRAE 7 48% 7247 . N B
AN P |
b LG B 3k 5 45 5 nZVIE As(T A ol T |
As(V) 5 (B 2) BRI, R A ik s Y e aanraam :
nZ V1 B0 B SE R R T L Lk 2 B B <l fé | zggggg}ﬁgiﬁﬁww |
SR I B T BT B ST R R R
s nZVIXT As(I) B ZBRARRT As(V), i 40-\
e As(ll) o9 F 235 e W i 3 T~ ok R A
nZVIER Bl A W A4 toh, A EERR 00— > 3 4 5
As(ID) it I As(V), A &AM R AR 2 BRAOCR O,/mZVIEER L
By 7 IR, BHTAAUAETE DT e it T B2 FAREESEFUHNHEAERENTIT
2R Fig.2 Effect of different oxygen content conditions on
22 RRERBASF pH S 0,/nZVI EE AR L arsenic removal efficiency
AL

Pl 3 2 2 o 3 B 17 TG AN TR) 8 B o 2% 1 o VS A A R B I 2 ) . N ] 3(a) BT, As(TI) 4 &
T, B Oy/nZVIEE IR B s e A vk B 2 08 IR BRAR A B3, FE O/mZVIEE /R ok
0~0.5 I FBEW HY Fe(IL), H U HAK (0.86~2.99 mg-L™"); 7 O,/mZVI FE /R Iy 1.0 B i 4k e 2 3k %)
5 (15.89mg L), HLLFe(ll) HEE. ME3b) TRIEH, As(V) KRG As(I) 1 5 A7 i 25 8k %
(RAR AL B — 5, 15 O/nZVI FE/R He 1.0 B S Bk JEE 3K 51 B 5 (9.87 mg Lo AL W2t (1)~ak
(5) Flb B TR S R B AR A R SRR P22 ZE TR T nZVIE R 2R A RIS U R (2R (1) RS
N RAEAE D Fe(TDHEX (2)), BAERER M (3) FI=X (4) kA, w24 Fe(ll); HR
i A R i A Bk B Ik — 23 T, Bl T (R (4)) M AT SR 287 AR Fe(T) S 32 14 9 1 25
Beo HopfEh 4R 200 IR, 3RS B B G 25 BR 8 DT (8 R i R AR . (7R
SR T I AR S R B AR T e AR AR, HEMI AR R AR R R 2 A %
o) E ARk, TR A B 25 BROR U2,

Fe” +2H,0 — Fe** + H, + 20H" (H
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16 | O Fe(T) 16 -A- Fe(1lI)

. A Fe(I1T)

TSN (mg - L)
RS (mg - L)

4+ 4t
or of 4
0 1 2 3 4 5 0 1 2 3 4 5
0,/nZVIEE/K I, 0,/nZVIEE/K
(a) nZVI-H,0-As(I{AF (b) nZVI-H,0-As(V){k %
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Fig. 3 Effect of different oxygen content conditions on the release of dissolved iron

2Fe’ + 2H,0 + 0, — 2Fe’" + 40H- ?2)
2Fe’ + Fe’* — 3Fe’* 3)
4Fe* (s) + 2H,0 + O, — 4Fe* +40H" 4)

K 4 ARV S AR nZVI BRI i pH Y2 (b a3 . e AR A BB, As(TD) 1A
RUEW pH 7E 7.0~8.5, As(V) KR pH>9.0,, MIAATEIEA S pH A X, X T As(ll), H,AsO;(pK,=
9.22). HAsOY (pK,,=12.10). AsOI (pK,=13.40) 0.

VW PR B IR LIRS, pH 7E 7.0~8.5 I
FE LI HASOYE BAEAE; X T As(V), H,AsO,
(pK,,;=2.22) . HAsO; (pK,,=6.96) . AsO. (pK ,=11.50) gl
R B AR BB A, pH>9.0 B L
HASO TE S AFAEP, nZVI L 55— 8.0 /&2 i & nZVI-H,0-As(Ill)

A1, 4 pH>9.0 Bf nZVI ff HHY, HAsO; 4 nZVI 6r O MEVIHO-ASY)

A7 R 1 T R AT ASOV) ML I 2 e oo
nZVI A AL 7 R 1, 1TH;AsO35 nZVI K 3Z #ir iy 0 ! O/HZZVIMQ 4 >
HER 7R B S0, R e, nz VI As(T ) 2 ’

FRACRLFT As(V)o
2.3 FEYIRMELER

1) SEM 5 XRD FAE 45 5 . & 5 )& 8 il & nzZVI X A [F A & & 54 F nZVI-H,0., nZVI-H,0-
As(TN) A1 nZVI-H,0-As( V) 7R Z N =90 1) SEM Bl o Ry itk — 25 43 AT AR A 48 & & B 45N &R AR i
PR, X HHEAT T XRD R AL M (Bl 6). 454 SEM 5 XRD RAEFT AL, il & 19 nZVI Uk 2
BRIE . RiARAE 50~100 nm, K EEESOR, FEEBIRIMER (B 5(), TEATH M 20 24 44.67°40 4 558
(973 S e, X A4 U ST J7 S5 a-Fe B (110) ffTET, 3 350 W ) 4 1) 22 45 o 1 4 22 B ik (1] 6(a))-
DRGSR R R BN R RE B I M, RN S R = AT SR AR AN 8 £ o X F nZVI-H,0 &
it A R B = e 5 B R ROIR DHLREREIR L R IR BB IREE M AR (9 S(b)). ZEMRE AT A
AT A Y 32 B PN R R AR R PR (5)~aX 9)), FE R RS T AR R R /R R R
W LR MRS Z AR AT, O LR (10)~3K (12), 2R ILE 6(a).

nZVI-H,0-As(T)/As( V) 1K ZAEA EA5M T =W H 251 5 nZVI-H,0 K R AU W 25 5% .
FCPAEARE A T 4 2 AR A g A, A b SR R R R TR T IR A 24 KRS R RORI ORL 224k

pH

4 TREZEFM pHFIT
Fig. 4 Effect of different oxygen content conditions on pH
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(¢) RIF&EF 54 FnZVI-H,0-As(I) A % (d) AR Ak 4 1F FnZVI-H,0-As(V)A %
5 FiHl&EnZVI RARESEXH TR N~ SEM

Fig. 5 SEM images of original nZVI and reaction products under different oxygen content conditions
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W LA REAR R #e ke

JRE,

® [T a g-Fe  o-Fe a g-Fe
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(a) nZVI-H,Of& R (b) nZVI-H,0-As(II){& F (¢) nZVI-H,0-As(V){EF

6 REFHH) XRD Eli&
Fig. 6 XRD patterns of reaction products
(&1 5(c) FE 5(d)), TE 3R 28 A6 5 A s T UE BOB AR A G, B XRD 45 R 3R B JC W] g 2 O
B AL g (151 6(b) FIE 6(c)). 3% & H T As(I)/As(V) 55 Fe(O, OH), Z 8] £7 7E AR 38 1y 55 Al T
1E G 3k) AL B A i R rh, Bl B Fe-O-Fe S M M0 £k ™ Wy 1 B HERA™ . 27 8k ML B &
PRI L0 A ) As(V)/As(ID) AT m i Fe( 1) 7K f# 8 TC & B80T Wy anok g™, I 40 J0 i 24 8k
0 1) A o 25 T ) e A ek R e A R R R AR B SRR SRR A BE nZVI E AL
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Fe(I) 1 Fe(IN(X (2) 1K (4)) Ik — 25 78 AL SR AR T I 0 /e 2 (R 5% ) A0 B0 M 1T 12 2F At
£ R, H R R A T P WA AE7E W] 5B o-Fe 17 5F 06, L B4 1 2% 30 Lo IR 480 5 1R 4, 3 1 B
nZVI 2 /b5 A AR S T8 S BT W T A R R Y 25 Bk s AR AR T o-Fe 17 S04 AE 55, FLAW 2
PREFFEAL, G E 3T, B TFERhRERE FIES, B 0EX I LRG3k 7
R AR o-Fe TSI O, WP IR BRI D XU Ak T S | AR R 2 T
SERVERT W), PRI SR T A0 Y KR (B 6(b) FIIE 6(c)).

2Fe(OH); — Fe,0; +3H,0 5)
6Fe’* + 6H,0 + O, — 2Fe;0, + 12H* 6)
6Fe(OH), + O, — 2Fe;0, + 6H,0 )
6FeO + O, — 2Fe;0, ®)
4Fe;0, + O, — 6Fe,0; )
Fe(OH); — FeOOH + H,0 (10)
4Fe’ + 2H,0 + 30, — 4y-FeOOH 11
4Fe;0, + 6H,0 + O, — 12y-FeOOH (12)

2) XPS RAELE H . SR XPS F Bt ift — 25 0 M S A% nZ VI BR i 19 5% g ML), 1) 43 0 4
avantage5.52 %f £ AE 45 AT 01 (K 1) 1 nZVI-H,0-As(/As(V) R &, B 7= #9475 4% 43 51 LA
As(Il) AT As(V) Ry F . A A& A K, AR As(I) B2 Wi /s, As(V) Fo i) 3 i 4
K, As(0) e BIZE#iu /N, BB nZVI BRA A HLERBR U B AL, 38 R AEAE a0 AL R JRAE T, H
[SER =zl )11 it R B 5T 11 vJ R 1 W A1 7 O 11 <l =Wl s 2 | B T N
Fe( 1) Lt 51 32 3 0 /1N, Fe(T) Lt 451 32 5 38 K, Fe(0) bL B2 #iydi /N, IESE T & WA EMRIE T
nZVI WA, FETEBUH R, SE IS ) XL 0 W B AT Sy o

£1 TRESEEMET, nZVIEH,0-As(IDy/As(V) xR R M= FREIN S MM St

Table 1 Proportion of arsenic.and iron with different valence states in reaction products of

nZVI-H,0-As(ll)/As( V) systemsunder different oxygen content conditions %

K& AR As(V) As(Ill) As(0) Fe(1MN) Fe(T) Fe(0)
nZVI-H,0-As(1ll) R 13.22 80.31 6.47 35.59 54.84 9.57
nZVI-H,0-As(1ll) i 16.35 78.80 485 39.13 53.31 7.56
nZVI-H,0-As([Il) AR 37.55 58.65 4.00 58.03 39.47 2.50
nZVI-H,0-As(1ll) [k 39.50 57.79 2.71 59.28 38.56 2.16
nZVI-H,0-As(V) R 65.33 16.59 18.08 17.41 69.16 13.42
nZVI-H,0-As(V) i) 74.22 13.84 11.94 33.85 56.21 9.94
nZVI-H,0-As(V) LR 92.17 7.83 0.00 55.75 42.04 221
nZVI-H,0-As(V) k2 92.68 7.32 0.00 57.04 40.96 2.01

24 SES5{Ri# nZVI BB ERNE

IR AL E 5T, nZVI-H,0-As(V )/As(I) 14 Z rf 7= Az e BE B AR 1 ¥ f# 25 Fe(1), XRD 3%
TEZE LI, RN =¥ HA o-Fe BIAT R0, 16 HA WA b 2400 4K DL nZ VI ok 3 HLE i 20 5 A
PREERAK . XPS RARLSH R, FIRFRmEAMPMIZEAELL As(V). As(I) F1 As(0) iX 3 FIEAF7E, X
UL nZVI R RGeS BT B W RRIRAE . BB IR R RE )T, nZVI A LR SR HLA S —0.447 V
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(Fe(0)Fe(TT)), As(V) K % As(0) T 5 HL {7 0.449 V, nZVIH% As(V) i J5 % As(0) 7541 2% 1 &
AT YRR As(I) F As( V') S A4 & 7 9 [ R K 1 43 590 LA As(ID) F As(V) S 3, X B nZVI B
it B LAWK R o 32, i 5 g A A i 3R T W B 67 6 T 1 OHL/OH E AT e AR 28 4, 3 i 7E 3 T
TE I LA U XUAZ R 2 N BRSSP, XRD 5 XPS RAFSE R LM, 76 KA ML AL A9 R
PRI R M 25 5, R SRIE Fe(0) 7tk BE G0 R %, Fe() &t B& G o (EAIRE &4 F nZVI BR
fifi 7 BE (8] 1(a) FTIEL 1(b)) B S L PR AR5 PE R B, ELARAY 5B R (181 2) th Wl LR AR R, X5
nZVI b F LA K. £55 SEM 5 XPS 45 R UL I FE A ST, nZVI /D i A0 S B0 T 3
MRS, TR LAY /D T B (R ) B AR BR B T T X B g W BRFAE T, e ) DSBS 1

P R = AR, XPS 45 3 I R A 3R A Rk 45 A0 A BT T B R O Y (R 1)
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Abstract  In this study, the effect of oxygen on arsenic.removal by nano zero-valent iron (nZVI) was
investigated under different oxygen conditions (anaerobic, low, medium and high oxygen), and the mechanism
of oxygen promoted nZVI for arsenic removal was analyzed based on the characterization results. The result
showed that the presence of oxygen significantly promoted the removal of As(Ill)/As(V) by nZVI. However,
there were significant differences inthe removal efficiency of As(Ill)/As(V) at different oxygen contents. With
the increase of oxygen content, the removal efficiency of As(Il)/As(V) increased first, then decreased, but rose
again. At the initial As content of 50 mg-L™", the O,/nZVI molar ratio of 0.5 and nZVI dosage of 200 mg-L™', the
maximum removal efficiencies of As(Ill) and As(V) were 96.27% and 51.75%, respectively. The solid phase
characterization results indicated that oxygen can significantly affect the oxidation extent of nZVI and the
performance of arsenic removal by nZVI. Under low oxygen condition, nZVI was slightly oxidized to
amorphous iron oxides and the arsenic removal effect was improved. Under medium oxygen condition, nZVI
was oxidized to a large amount of dissolved Fe(Il )/Fe(Ill), which was unavailable for arsenic removal, then
arsenic removal efficiency declined. Under high oxygen condition, abundant of nZVI was oxidized and the
dissolved Fe(Il)/Fe(Il) were further oxidized to form new amorphous iron minerals, then arsenic removal
efficiency increased. This study provided a theoretical proof for evaluating the effect of arsenic removal by
nZVI combined with different oxygen content conditions and the effect of artificial enhancement of arsenic
removal by nZVI.

Keywords nano zero-valent iron(nZVI); arsenic; groundwater; oxygen content
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