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B B PR HEPRRAENMEICE, YUY R IR (PS) M A HLTS YL B 595 i K AR FH AL H AT s
AR, DL=AA T (V,0,). AL (VO,) FTH L 4 (V,0) MBS X 4, 58 T AR PS/ALE LYk R
Xt 2, 4-Zfif B H K (2, 4-DNT) Y B A v RE AN AR SCHL I . 25 SR KW . ASTH] PS/AR S AL 4 14 3= X 2, 4-DNTT (14 Fi ik 1k ik
HAT W25, Hoh PS/V,0, /& R LI H A5 9 S LRE Ji; AEN 10 h J5, PS/V,0, f& & 2, 4-DNT M RE i %
77.2%, HfE—9sh J1 5B A] DIAR &7 H 3t iR PS/VL,0, K R XF 2, 4-DNT MR fi ik B o W [ BE LR 4 47 A 1 el 6
VKL L R, BRI SRR 2, ADNT Y 2 [ B 3% . V,0, W B . PS I & R 40 4f pH J& 5 il
PS/V,0; IR R &M 2,4-DNT EHZFE . 2, 4-DNT HREMZE V,0, &R & mie =58, 7 V,0, 4 5.0 mmol-L™
F, 2, 4-DNT ¥ B fif K e = (91.70%); B & PS W< B2 (19 T, 7E PS/V, 0, 1K 5 1 2, 4-DNT 1) [ fif R IR 1 3% $2 7 5
2046 pH 4058 3.0, 5.0, 7.0 f19.0 BF, S 10h J&, V,0, i& L PS X 2, 4-DNT A REME 3R 53514 85.91% . 80.07% .
80.72% 1 85.72%. LA b HIF 5 2558 il oAy i — A5 WAL - 39 0 3t R K 3 R sk i 1 R R Ak 2 S AR i B i R E S %

XKHIR  HHMEE; YA I EEREL; 2,4-DNT; 3 hk

J 57 A 2 S AR 3 g S A T S B 0 AR ) 5 7 e B s A BIME A T G SR A R K i H Byt
ME AT, AR ERER (PS) R A= 1y H PR AR S ARE T 5 X IR BT AU SR ST T T A L
E YR FOK BRI, Sl ERE LT, PS Al A in A 5k Ak B C) B0 U 4 R B O Oy
TG AT A A B AR LR R (SO AR AL A i 2 (O, DLSEEA LTS G W iy s 2% 25 B o (H AT X
A LG G LRI FAK RN b2 A A, LA BT AR SIS E— e B fa . flan, fn#k 2k A
Eh Bt . BEFEm; SEAMEIHE LA G B R Y,

HIHALSE PS 1AL 73X, 3R /K I FRTG Ak PS BRMA MLT5 Y A7 A YT ek (s & HL & 010,
o BRERERTE 25 °C I B2 W 200 600 d, PRI AT A% a0 At SR A W B B 21 A Y 75 Gt TR XA
PR B B W Ts Ge P, ABAL Geis Ak 20t PS W2 s A R, BRI, A BRI HL R /K 3 B X PS 1Y
AR T3 T KB AR HEN, REh S A RER FeMn i) . RRAILEAAGT Y. A
WF5% & B Fe/Mn & 9 F1 K S8 A BILJBT 35 AT A5 2800 A6 PS B g A BLTS ey, flin, Fe/Mn & ¥ £ 1E
i PS 77 4= SO, A1 -OH 1Y 3 Z8AH Lk JC Fe/Mn 7 W) 2 7E I 48 55 T 2~20 i o B (V) 2 458 v 3 3 77 7 1Y
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MEItE, FHERA N 90 mgkg '™y [FH VAR RN IR, FZELUS, 4. S HER
FEET HIEABE R, G, FANG U B8 T AN FE W AF 6B H,O, X5 Y Wi i, Rk BLAE
IR WIS AL ) B BB SO AL HL0, M2, IR BRI R R AW BN . &5
DL 25 BT HEWT, SR PS B Ak~ S A E sl T KIS, U Y] 58 & mk PSR4y i, A
AR TS Y KA, RSB BT . (HS A R ik, A3 QU WX PS B AT BLTS YL 0 Y 52 i B 5%
b, HALFE B AR,

24-THEEEHOR (24-DNT) ME N EZ M4k TR, iz T gy, ekl KRG FETL, EE
7L A Rl R A R AR B e . R AR, WS TS Y b R TR K, DX PR A
PR R ARG . BT BRI, %W C 5 ok 25 [ EPA . R DL R Fk [ B il 5 B 48 e
WA FEANLG R, BT, ABFSELL 2,4-DNT g HARTS ey, 558 3 FhBL4A AL ) % PS % iRk
2,4-DNT W52, I B B i R K SE 30 AL i A B L PR H2 R (ESR) #1348 2,4-DNT F& i i B2 i )
REAL 5 Bl SR SE T B D Mk B . PS Wk B RIPI 46 pH X PS [ 2,4-DNT Y520, DL + HEA
Hu R K FEAE PS B A Ak 2= S Ak i R S %

1 #MRl5RE*%
1.1 #R5EE

=R L (V,0). EARHL (VO,) AL A AL AL (V,04) T B T AL 5T E R R A BR A A
2,4-DNT(98%) M4 & T H A R mifb 2= Tolk 24 vl &AL (NaOH) . B iR (H,S0,). H EE (MeOH)., &
fig (EtOH). AU T B (TBA) Fl PS W& T [E 25 Ja A Ak 2= 80 A PR A R 5 5,5- F 56 - 1-nik g ik -N-4 Ak )
(DMPO) 1 [ % E- XA BR A &) (g ), S22 pH 1H I g A4 ) -6 R 2 A8 A R A A (P
) ARIRTE IR AR A (SHA-2) W H % M AE S S 5 A0E ) ROROH 835 {0 (LC-20AT) 9 H H A<
BEAE M H IR BGE Y (ESR, EMXplus-10/12) W 3 41 & 5 iy A FRA W (36,

1.2 LWHE

U100 mL ¥R ZH 14.0 pmol L™ ) 2,4-DNT i 2 150 mL #EJEffS , >R H 0.1 mol-L™' 1Y H,SO,
H1 NaOH ¥ W 5 19 pH;  Bifi s 3 91°0.060 g PS 1 0.015 g HLAA ALY T4EIE M H, 7E 25 °C FAKFERD -
FERE SB[ (00 1. 20 4, 7. A0 h) 4r B2 mL #£ 4, Horp 1 omL FE & BV K 5 I 2 2,4-
DNT ¥, 1 mL ¥ 51T ESR-DMPO 43 #7 . #E [ B3RP SL g, SO R T4 51 A 2B 5i0RL
T, DURIERE RS04 B 1.0 mmol- L™ A 5.0 mmol-L™!, FHAthSL88 S5 A4S

L BB R ZR T, 4p ) 5 5% V,0, W (0.5, 1.0, 2.0, 5.0 fil 10.0 mmol-L™"), PS ¥ (0.5,
1.0, 2.0, 5.0 10.0 mmol-L™"), 2,4-DNT ¥k & (5.6, 14.0, 28.0. 56.0 F1 112.0 umol-L™") LA K #] ¥ pH
(3.0, 5.0, 7.0 9.0 F1-11.0) X 2,4-DNT [ A R (050 o ARl 5L 56 35 8 4 9647 3 IR
1.3 DR E

2,4-DNT ¥ BE 73 A : R FH H AR B |t LC-20A 155 R0V AR €8 335 {30 % 2,4-DNT ¥k &, B SPD-
10Avp EAMG N 4% . {0754 4 Syncronis (240 mm x 4.6 mm, 5 pm) C18 SL A EAE, i shAH ki : k=
75%:25% . Rl 1 254 nm, JEENAHHE K 1 mL-min™', A 35 C.

SO, F1-OH %5 : >k Fl DMPO 1E SO, #1-OH WYFi 4K ; [ 1 hJ5, HU45 uL W, 7E5s
PS5 ul 200 mmol-L™" & B2 ) DMPO fin A 21 s 07 % W Hh JF 48 % 2 ming Bl B 1 ARE i 00 6 4078
T ESR K I &% b 647 At 007 o AUARERAES B TR 9.86 GHz., (U HI 3 20 mW ., 4 il 45
100 kHz, A4 [H] 59.39 7,

14 HXEBRRHEGE
2,4-DNT B THRN (1) iR, #E—2sh om0 sk 2) s .
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X =(Cy—C,))/Cyx 100% (1)
C, = Cpe ™" (2)
P XOHREIER C, 1 C, 433 B R B[] Sk 0 il ¢ B 22095 % P 2,4-DNT (¥ BE, umol-L; kM
WE—HBh S H, b
2 #HR5iITiE
2.1 AREEAFELADXT PS (457 2,4-DNT HI S0
ARV A AL ) 4 PS B ff 2,4-DNT 52 45 Sl an & 1 s o i B 1) AT 0L, AS TRl AU AR iR &R
2,4-DNT [ M R 22 o B i, Horp PS/V,0, 1R R 30 H B s 19 S (L BE 71, 1T PS/V,05 1R R X 2,4-
DNT WA AR e 25 . Y PSR . AUEML vk & . 2,4-DNT ¥k BRI 91 45 pH 53 %1% 5.0 mmol- L™,
10.0 mmol-L™', 14.0 umol-L™' #1 5.0 i , JZ i 10 hJi , PS/V40,5 PS/VO, Fl-PS/V,0, 1k % f 2,4-
DNT 1) B fiff 2.5 50 0 77.2% . 38.5% F1 12.48%. LA, A # PS/V,0,. PS/VO, fil PS/V,0, {4 Z X
2,4-DNT [ Bt Fe, SR e — 208 12 07 T2 %) 2,4-DNT B9 K& B 347 7 304 (B 1(b)). 45 5R%
WY, WE—90sh 712805 R AT AR G s A iR R R4 & i 2,4-DNT (R fif it 72 (R>>0.94), 1815 2 A E— 22
B W Bk, A3 R 0.149 3. 0.045 4 F10.011 9 ', g 1 2730 & 45 1 ok — 45 % W] PS/V,0, 1K & %t
2,4-DNT W B MR ROR A . PS/V,0, 1K & T 47 (Y R ik 1 g B2 H2h , AL VO, M V,0,, V,0, B
ORI JRRE 1, S RrELE Ak PS 7 A £ 1 SO, Fl-OH,

1.0 & 151 a v,0, k,=0.149 3 h"', R?=0.998
0 VO, k, =0.0454h"', R=0.975
0s | AV,0,,k,=0.0119h"', R?=0.946
1.0+
0.6} gc
S o
o 04p —=—PS =
——V,0, [
——PS+V,0,
02F ——PS+VO,
——PS+V,0,
of 0
0 2 4 6 3 10 0 2 4 6 8 10
N ] /b S s i) /b
(a) ANRLE AL T 2,4-DNTRE ik (1) 52 1) (b) ME—ah Ji2# A TR A

1 LELSE L PS AR 2,4-DNT
Fig. 1 2,4-DNT degradation by PS activated with vanadium oxide
T A4 I AL PS RUPLI, A B X AT ST (XRD) XA Z gL A A SO TS Y A
TREE A IEAT T RAE S K 2 fin, R ET V,0, 71 VO, P& A VAN 1 V(IV), K& PS A,
J I Z R 3 A I Y V,05 F VO, ik g, Horh vio 3k v # vV IRG W, V0, R
VAV) MLV IR G, RUHUEAY E22E o VA, VAV) F1 V() Z 18]/ 5 5 3547 PS 19
Ak i )~ (9) Fron, Vv,0, F il VD & 14428 V(IV), VAV) #E— 28 ki 1Ak R
V(V), 8 DL B S L RS O S, 03 4 It i Al LA iSO, SOy T 5 H,0 B¢ OH S i A=
B-OH, LhSEEIXT 2,4-DNT (494G R4 W it o
V(I +S,0” — V(IV)+S0; +SO;” (3)
V(IV)+S,07” —» V(V)+S0; +SO;” 4)

V(IV)+S,0;” —» V(1) +S,0; 5)
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V(V)+S,0;” - V(IV)+S,0; 6)
6H,0 +4S,0; — 8502 +30,+12H* (7
SO; +H,0 — -OH +SO; +H* (8)
SO; +OH™ — -OH + SO}~ 9)
1.V,0, 3 3.Vo,
1 | 1 V 0 4V 0,
1 1 ” 3 3
A} 1l A N.J j 3 i “, 3
P " Ak, 1'-' 3 " e, M TR A
1 1 1
SRS 1 i H 3 3
W 2 2 \‘\’ [=]
il : ST BN ST AN T
20 30 40 50 60 70 20 30 40 50 60 70

20/(°) 20/(°)
(a) IV HG)EV,0, XRD[A ik (b) SR HiJ5 VO, XRD %

E 2 V,0,#1 V0,5 PSR HGXRD 575 E &
Fig. 2 XRD patterns of V,0, and VO, before and after activating persulfate

22 PSHEHYIHRRZTEHELE

LT Fenton 2 1, PS £ it v,0, W TE4L ™4 SO, , SO, # 1l 5 H,0 5 OH J i A= il -OH.
AWFFE LL DMPO 3R 7], KA ESR $2 KX PS. PS/VO,. PS/V,0, Fll PS/V,0, 1& Z H 1 H i =Lt 17
Y€ . T DMPO-SO; 5 5 M 15 5 AV PR INE], HOR FH DMPO--OH K45 F il 3L 77 AP,
M & 3 ATLLE B, Bk PS 1R & b IF AT 20 5 i DMPO--OH 43 AE I, X FHFE 25 °C Aif PS JEA
Ao o AYSIMA VO,. V,0, FLV,04 B, 2 1A 7 rp 2 H BAS [R] 5% J () DMPO--OH $#fiE i {5 5,
H7E PS/V,0, 14 F ikl £ 5 DMPO--OH 15 5 5 i fie =i . iIX R B VO,. V,0; Fil V,0, Xf PS ¥4 — &
TG ILEE S, (5 VO, F1V,0, M HEL , V,0, TG L BE 1 fcifl, X & FE PS/V,0, /K & ' 2,4-DNT
S E S S eI

g 1 — 2 BT B SO Il -OH Xf 2,4-DNT [ i (1) 57 ik ,
M TBA #E4T A KSR o M IHLT,
EtOH 5 SO, l-OH K S Ji 3 28 5 04331 0 (1.6~ S O

LA PS/V,0, [ fi# 2,4-DNT H 5], >R H EtOH

7.7)x107 L-(mol-s)” Al (1.2<2.8)x10° L-(mol-s)"; VO, PS

TBA 5 SO, #i1-OH 4 [ i 3% 8 5 %053 1 0y (4.0~

9.4)x10° L+(mol-s) H1(3.8~7.6)x10° L-(mol-s) ' >, VO#PS Q }‘ \

A] UL, EtOH W] ¥ K SO; Al-OH, 1fiif TBA Hfig ¥ v OipS

K OH™), Ui 4 ff7%, 4 EtOH I TBA ¥ J¥ — Ao
PS

9 1.0 mmol- L™ B, 2,4-DNT HY [ it 52 3 i 910
il ZERN 10 h BF, FEA 2 F A ) 1) 44 5=
H1, 2,4-DNT 1Y B fi# 2t 80.46% 47 5l B Ik =
15.99% F1 19.14%; >4 EtOH Fl TBA ¥ & 4 5.0
mmol-L™' i}, 2,4-DNT F&f# JL-F5¢ i, X
X W 7E PS/V,0, A 4k 2,4-DNT i £ #, -OH &
RS 2,4-DNT B9 £ 215 PEY) .

3 4.160 3 4.180 3 5.00 3 5.20 3 5‘40 3 5.60
5 /mT
& 3 DMPO 1EH#FEFI T AR EL/PS KR H
ESR [Ei& o

Fig. 3 ESR spectroscopy analysis of different vanadium
oxide/PS systems using DMPO as a spin-trapping agent
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2.3 PS/V,0, 1Kk R P& 2,4-DNT RIS 0H E & 1.0
DV,0, ¥ BRI RN o V,0, % BEXT 2,4-DNT 05
W i 1 52 e 0 181 5 R o Y PSR EE L 2.4-
DNT ¥ J& Fl %) 4y pH 73531 24 5.0 mmol- L™, 14.0 06
pmol L™ F1 5.0 B, S 10 h J&5 , 7E V,0, ¥k & S 0
4 0.5, 1.0, 2.0. 5.0F0 10.0 mmol-L ' {& & -L-' EtOH
2.4-DNT [y B fift %2 4% %] 54.94% . 65.63%. 02 e et
80.38%. 91.70% Fl 66.27%. Hi1d 5 A LI i, o YR
W V,0, ¥ JE K 0.5~5.0 mmol-L ™' Bif , 2,4-DNT 0 2. 4 8 10
(1) B2 i < B V,0, e JBE 1) T i85 T 48 0 5 fH SRR
V,0, W % 10 mmol-L™ i, 2,4-DNT [ fi 2 ] B4 FRFIX PSIV,0, ¥ 5145 2.4-DNT B9 %1
I EE . i | e N 2 vk Fig. 4 Effects of scavenger on the degradation of
" %2103 . 1;‘ g gﬁgﬁ f ! 11‘ ;{E; [37’?1 1JI_HJ {7&: 2,4-DNT by the PS/V,0; system
DU #ESO; A1-OH B9 AR 15 {H3E 9 V,0, 21 3
FEIR R EP SO, 1-OH, Tl il 2,4-DNT ) % 08
o, X 5 Fe* T 4k PS K i3 Y W0 i B A —
B, B 38 A0 Fe> BRI T4 85 PS IS AL e
R, DU R MR s (E B I — B T
J5, TRk e 20k 2,4-DNT WA A4 ~e-0smmol- L7
2) W11k PS 1 2,4-DNT ¥ FE I . 4 V,0, 021 :gig mmol - L7
W B2 RN 2,4-DNT ¥ B2 43531 4 2.0 mmol-L™ F114.0 ol —o—10.0 mmol - L
umol-L™', #1144 pH N 5.0 Bt , K [A] #¢ )&% PS %t 0 > 4 6 s 10
2,4-DNT () [ i 08 10 18] 6(a) i . BE % PS SR/
FE (9 THES . PSIV,0, 1K F th 2,4-DNT {1 % fift % 5 V0, REX 24-DNT [ REHI R

BT R 10 h N 2,4-DNT B FE i % Fig. 5 Effects of V,0, concentrations on 2,4-DNT degradation
i PS ¥ FF & 0.5 mmol-L™' i A9 15.13% 2 7+ &=

PS /i%r“ﬁ 10.0 mmol- L™ B 1 98.74% . K JHUE— 94 5l J1 2% 5 B X AN [R] PS ¥ BE B 2,4-DNT 11 [ fige A5
AT EIA, AR PSHIE N 05, 1.0, 2.0, 5.0 F1 10.0 mmol-L™" A} 2,4-DNT [ fi# 1Y k,,, 53 51 K

1.0 & 1.0 &
—=— 5.6 umol - L!
—e— 14 pmol - L™!
0.8 0.8 —A— 28 pumol « L'
—— 56 pmol - L™!
06 0.6 L —— 112 umol - L™!
J Y
0.4 © 04t
—=—0.5mmol - L
0.2 —e—1.0 mmol - L! 0.2
—A—2.0 mmol - L'
—— 5.0 mmol - L'
0 -——10.0 mmol - L"! , , , o . . . s .
0 2 4 6 8 10 0 2 4 6 8 10
] /B S st A]/h
(a) %}Jiz“PS(ZQ %} 2,4-DNT&S 1 2401 (b) WIHAH2 , 4-DNT e B %] LR fR 5200

6 #1%A PS F1 2,4-DNT iR E 31 PS/V,0, 1k R [%fi# 2,4-DNT BIS2 M
Fig. 6 Effects of initial PS and 2,4-DNT concentrations on the degradation of 2,4-DNT by the PS/V,0, system
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0.0157. 0.024 8, 0.0385, 0.1743 F10.4254 h™", K FRE R* KEB4T7E 0.95 VU Lo RNEFRH PS
BRI 22 B W SO, 5 -OH i 71, MM &4 T+ 2,4-DNT MR 808 . Z i AR i i
TIPS, BV PS B, 7AiM B R SR B R B e,

1 V,0, 1 PS B ¥ B 43 5] 9 2.0 mmol-L™" 1 5.0 mmol-L™", ¥4 pH 4 5.0 (5 F , A TEl 2,4-
DNT ¥ J& XF L B A (5% i a0 181 6(b) B o BFSR 45 R & W1, Y4 2,4-DNT ¥ & 43 il 5.6..14.0, 28.0
1 56.0 pmol-L™" B, 2,4-DNT F I 5 = U RE AR5, 430 R 86.62% . 95.33%. 95.54% Fi1 88.29%. 1H
24 2 4-DNT ¥ FE 3 /i1 28 112.0 pmol- L™ I, 2,4-DNT 1Y [ it R g A4 T B, B 10 hoisf 4 B i A H
66.85%. X EEEH N, —aE A PSH V,0, AR A H IS EARR, MELISEHE R E 2,4-DNT 1Y

3) WLk pH WYFEN . N IR FR Y pH 76 PS Ji 1o
fi Al A B W R A, [ 7 KR os
[F] pH 514 T PS/V,0, 1K R XF 2,4-DNT 1 [ i ith
2% . M4 PS. V,0, Ml 2,4-DNT ¥ & 43 5l N 5.0 061
mmol-L™", 2.0 mmol-L il 14.0 pmol- L™ i}, 7E <ol
WA pH M 3.0~9.0 I}, 2,4-DNT F& fift % 1 75 1k
SEREI N, 2V 10 h 5 2,4-DNT ) [ i 243 5 2r
H 8591%. 80.07%. 80.72% H1 85.72%; {H *4 ol
WIUG pH K 110 B, PS/V,0, H 2 1 W it 52 o 2 4 6 5 10
ST AN E], R 10 h B 2,4-DNT [ [ % 2614 P
H 24.73%. X 7 W) R A 5906 1 R8s A R T Bl 7 #1%6 pH X 2,4-DNT [ RREOR T

. 3 N Fig. 7 Effects of initial pH on 2,4-DNT degradati
V,0, 1% 1k PS W 2,4-DNT. H: - % 5 b ] e ig ects of initial pH on egradation

R Wb 5 B A& P SO; RO T2 AL B e 106 B A 1T, pi 6071 75 &
V203 ?ﬁ/ﬂﬁ PS Egﬁajj F%{E& 5 IE]HTJ‘SO“_%/“QOH &‘ﬁ%iﬁf/ﬂf& , llft , E'Fﬁgiﬁﬁji'@%ﬁfl: 2,4-DNT E’:]l;%%
ROR W] A2 B 4 ) B0

3 g

1) R IR R 5T 2,4-DNT (1 B i ROR 2 35 X 5. Hod, PS/V,0, 1K &R R B 5 1) 4
fEBEJ1, M 10 hBF, 2,4-DNT B9 B it R R 77.2%. K e — 9% 3h 1 24 A5 8 n] AR 4 9 4 ik
PS/V,0, & X} 2,4-DNT 4 [ fiff it 72

2)TEMAVO,. V,0;, #l V,0, 5, PSALEALY IR Z b 3 i BLAS [ 58 B2 1Y) DMPO--OH H#1iF {5 5
I, HAE PS/V,0, 14 % H1) DMPO--OH 15 55 & fi 5 o X Ui W] -OH J2 P&/ 2,4-DNT Y EZ0G MY i

3) 2,4-DNT /1 B itk 3 i V,05 ¥ B2 9 FH i e T IS B, > V,0, MR EE Sl 5.0 mmol L' B B3 fiff 25
Rt (91.70%); B PSYWEERTE &, PS/V,0, 1K & 2,4-DNT A9 % fift R A L 8 & 42 75 M40 hh
pH 43 %k 3.00 5.0, 7.0 F1 9.0 i}, JZ I 10 h )5 V,0, % 1k PS X} 2,4-DNT A4 & fift 53 51 4 85.91% .
80.07% . 80.72% H 85.72%.,
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Abstract Vanadium is a common-trace element in soil; the effects and mechanisms of vanadium oxides on
organic degradation by activated persulfate (PS) are still unclear. In this study, the vanadium trioxide (V,0,),
vanadium dioxide (VO,), and vanadium pentoxide (V,0;) were selected to investigate the performance and
related mechanism of 2,4-dinitrotoluene (2, 4-DNT) degradation by the PS/V,0,, PS/VO,, and PS/V,0; systems.
The results showed that these three systems had significant different performance of degradation, and the
PS/V,0, system presented stronger oxidation capacity than other two systems. When the reaction time was 10 h,
the degradation efficiency of 2,4-DNT was 77.2%, and its degradation kinetics could be well fitted by the
pseudo-first model. The electron spin resonance analysis and quenching experiments indicated that hydroxyl
radicals were the dominant reactive species for 2,4-DNT degradation by PS/V,0, oxidation. V,0, concentration,
PS concentration, and initial pH were the important factors affecting the degradation of 2,4-DNT by PS/V,0,
oxidation. The degradation efficiency of 2, 4-DNT first increased and then decreased with the increase of V,0,
concentration, and the degradation efficiency of 2, 4-DNT reached the highest value of 91.70% at 5.0 mmol-L™
V,0;; The degradation of 2, 4-DNT in the PS/V,0, system increased significantly with the increase of PS
concentration. At the initial pH of 3.0, 5.0, 7.0 and 9.0, the degradation efficiencies of 2, 4-DNT by 10h
oxidation reaction with V,0, activated PS were 85.91%, 80.07%, 80.72% and 85.72%, respectively. The results
provide a theoretical basis for further clarifying the effects of soil and groundwater substrates on in situ chemical
oxidation of persulfate.

Keywords soil remediation; vanadium oxides; persulfate; 2,4-DNT; hydroxyl radical
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