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-
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Fig. 1 Structure diagram of the experimental device
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HL 8 Ui i 28 AN ] 3(d) BT, A () ik R oot #=3 HERUIAR
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No ME 3@ ATLLEH, & THTEE 4Tt 72 b Rk BREER R BT
325 L 4 P Wk B 22 4 P RN, GIERRREAMREE  RRENWREE/ BB bRy
e, H {JILfi T 12 /TE (9 o Fh BRI AT, (mol-L ) (mol-L 1) ol L) (V-c)h
MR, R, WRERRE, . . -~
Lo AU A T, S s o |\ L
B MR B RO T R o N\ b
TR P EERE T Z AN . . . b
/ ] ; : b bk T [12] e
(¥ P fife S R T A Hﬁfzdmﬁ: o B o s s ods s
W, ORASRER, EREPEETR o 0 . b
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AN B S 0t T s . W, xEH . 0 N
FELATTLIA N, Rk N B RS . . U
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BESCHRUS9 o 3f R R BT o . o U
MR B AR R, Wi, WRANETH o oo . 005 U s
BT RETA G . INIE 3(d) TAE &
1400 - 60
- 0.00mol -L', 1 V-cm™ —=—0.00mol -L', 1V -cm!
—e— 0.05mol-L', 1 V-cm™ ’
1200 —— 0.10mol -L-, 1 V-cm™ 50
1o W
J 40
T 800 W .
ol Thgmbaver = s
B 600 220710 mol L2 V-cm! § HP? -
4004 —— 0.05mol -L', 1 V-cm™
—4— 0.10mol - L1, 1 V-cm™!
200 | 10 ' —-0.00mol -L™",2 V -cm™
—— 0.05mol -L',2V -cm™!
=camEnsaasSScces=sssss oL & Q10mol L7 2V re?
0 2 4 6 8 10 12 0 2 4 6 8 10 12
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(a) AL Ll Lk (b) TR fLRhZk
r 00T o 0.00mol-L", 1V -cm!
—-—0.05mol-L",1V-cm™!
12 700 - _a—0.10mol -L, 1V -cm™!
—-—0.00 mol -L',2V-cm™!
10 600  —e—0.05 mol -L:' 2V ~cm:'
. ~a-0.10mol -L-}2 V - em”"
8 —&— 0.00 mol - [EIS\; 300
= —®—0.05 mol - L', fH#% 12 400
6 —— 0.05 mol - L', B 4
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200
2+ B =09 o o, 100
0 ! 1 1 1 1 | 0s
0 2 4 6 8 10 12 2 4 6 8 10 12
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Fig. 3 Change curves of current, temperature, pH and electroosmosis flow under different working conditions
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Fig. 4 Electro seepage velocity and electro permeability coefficient under different potential gradient and salt concentration
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M AhF] 8hF 12 h, HAL B H Y8 & A 19.3% f114.5%. T oL 3086 B S5 AN EANAR
X—ARfE Pl R RN AR LB R R . R A, B REBUE LA SR, S5 pH, HE%
WHAE KRR, BB RBES B RS R AL, WE 30b) i LUE S, & ToEE
fE8hf AL R, MGl TRE, & LT ER&SAS T 60 C; ME 3(c) TLLEH, pHZERT
AhE K, MEETRE, & Lo pH AL SR R E  2~12, Hit, FERFAMEEE, +
BEFRERERENEN T, AEEEMFEZENZm, SR ZEBREAER, o G825 E T
o R TR TR L 5 | R 1 F B R AL R AR S R I B W 25 14.5%, pH Sl E I HL B
W55 R 4.8%, TE 3 4 FATSEH A FLUR I R KR 250 3.46%, R EM R RIRZE N 2.9%, pH B K
W2ZEN 0.02, HBIWMEWRKIRZER 6.72%, LRIEERRZER/N, EEMS, BA @,

2) AN[E][E] B ER v i o 45 LSS BB T A B RBES LK 4 irn . 781 Veem™ 9 HL
PABEE N, B K Fh Mk BN 0omol: L 43 il #2 /& 2 0.05. 0.1 mol-L™ B, H: Ha 38 Uit 3 43 ) 42 =
41.5% ., 76.3%, TiHE R LB 0h 41.1%, 76.0%; TiAE2 Veem BB EEE T, BB R
B 0 LR 5206% . 72.7%, HLIB RBREE AN 52.7% . 72.7%. RIUL, FE 1. 2 V-em™ A9 HL$A
FERETR , 4] B 7K £5 % B2 M0 mol- L™ 43 B4R 75 & 0.05 mol-L™' i, HL 38 i Al e 8 R A 32 i k%
B, T IR K ER VR B S E) 0.1 mol L, A — I ER TRACR , (HARE T 2 ni i 4 R I B R
KT o X ArgeREH R, @ W 2%) Ml B it , BB om, pril, ME+
S (R B KR VR BE (R P, R AR T ACR S ORI B, R SR BMGIER, (225 R KR
WM T 0.1 mol- L7 Af, A LA 1o 45 i - M 18] B/ 26 e o o 42 i L i8I i, L e ke SR s A
o FHAMAEH, BB E AR S RS AT, AR X, H, $5 5 EBK
JE XA B T R S RECA MR AR . T RIS RO R R, RSB
BB ZE R, 4R S R K SR BT B L R e, RN T RE R AR T R
B R

3) ANFEI R EAE R, £ TOA T3 B s M B R A RN 4 iR o 7€ 0.05 mol-L™" A [] i
KERWE TS, BBBEMN 1 Veem #E 2 2 Veem ' B, HEBHEERE T 111.0%, 13 28R
1 5.7%. TE 0. 0.1 mol-L™" (A B /AKER MR BE T, FL ¥ Ul 1 42 5 1 bR A9 43 301 ol 95.6% 11 91.6% ,
LB BB M AR T, AR L9143 51N 2.4% F 4.2%., I AT L, 24 - 398 a] it /K 26 vk JiF — 5



1320 ok L B ¥ W EEAVE S

BF, 4 v SRR T DL R S B T, R TR A R 100%. H A H B R A AR
femE BEAR /N, HARA s DRI E I . Rl B SR 0 A R AN, R AR B
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B 5B RBIGIRET, W DA RCR AT IE S Z M S 5 [, A0 A ) HAA R A
AERAG G, A E— i igsie, g 250002 AR R i g i Es, 7E0.
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iR R S 56 S 00 T A A B A T I o, 0B L P Bl A s R AR A R (R S

D) i B ER h W sz FebE . R T o0 SC 50 45 0 s IR AR fe a1l 5 R o LR, fER— T
B, AN E E A R THE R A G, 4 I AR R LR | B W1=W2>W3>W4 i

—a-0.00mol - L, 1V-cm™,WI —=-0.00mol - L',1 V-cm', W2

—--0.05mol-L"',1V-cm' WI ——0.05mol L', 1 V.-cm', W2

—--0.10mol - L, 1V -cm™, W1 ~4-0.10mol - L', 1 V - e, W2
.L- com- —a— .L- .em-

70 - —£-0.00 mol LJ,ZV Cm,:’WI 70 - _e_0.00mOi L,I’ZV Cmil,WZ
—-0.05mol-L",2V-cm™! W1 0.05mol -L1,2V-cm™, W2
——(.10mol - L",2V-cm™, Wl —2-0.10mol - L',2 V-cm™, W2 i

i
= 53
e 55555
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) ’ 0.00 mol - L', 1V~ W4
7 005 mol- LSV - em™, W3 o005 mol L1V em W4

70 -~ 7%= 0.10mol - L™',1 V -cm™, W3 70 - —a—0.10mol - L', 1 V - con', W4
77 0,00 mol 41,2 V - em!, W3 ~5-0.00mol - L"',2 V - cm', W4
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Fig. 5 Temperature variation curves of each measuring point W1~W4 under different working conditions
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Table 4 Mass fraction of persulfate at different positions before and after the experiment %

2.3

T Wi w2 w3 W4
with EET Witk ST Witk a5 Witk SR
Al 0 0 0 0 0 0 0 0
A2 0.195 0.175 0.194 0.174 0.195 0.175 0.196 0.177
A3 0.391 0.331 0.389 0.332 0.390 0.334 0.391 0.335
B1 0 0 0 0 0 0 0 0
B2 0.195 0.136 0.196 0.125 0.196 0.126 0.195 0.143
B3 0.388 0.161 0.392 0.137 0.389 0.160 0.390 0.199
x5 TRANENRLXEERIRBRKE
Table 5 Final temperature and persulfate allowance at different locations
o W1 w2 W3 W4
B C A% B C A% B/ C A% B ¢ RE/%
A2 249 89.7 25.2 89.6 253 89.7 25.6 90.3
A3 28.6 84.6 28.1 85.3 28.0 85.6 27.7 85.6
B2 38.2 69.7 42.5 63.7 42.4 64.2 35.8 73.3
B3 59.0 41.5 62.1 349 58.6 41.1 51.1 51.0
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Electric transport characteristics of persulfate in soil
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Abstract In order to improve the transport efficiency of persulfate oxidants in soil, the electric transport
characteristics with the electric seepage as the main factor were studied. Through the experiment and numerical
simulation of the soil box, the effects of the potential gradient, the concentration and temperature of water and
salt in the soil gap, the sodium persulfate electrode and the concentration, the pH value on the electroosmotic
velocity and the electroosmotic coefficient were studied, and the electrokinetic transport characteristics of
persulfate were analyzed. The results showed that the electric transport effect of persulfate was better when it
was placed at anode and poles. Increasing the persulfate concentration could increase the persulfate
concentration in the soil at the same time in the same proportion, but did not change the time required for
electric transport; The electro seepage velocity could be proportionally increased by increasing the potential
gradient, but the electro permeability coefficient could not be increased. With the increase of soil salt
concentration, the electro seepage velocity and the electro permeability coefficient could be increased in the
same proportion. When the soil temperature rose to 60 °C and the pH value changed in the range of 2~12, the
electro seepage velocity and electro permeability coefficient increased by 14.5% and 4.8% respectively. When
the soil salt concentration was lower than 0.1 mol-L™', the maximum temperature rise of soil was 8 °C and 40 °C
respectively under the potential gradient of 1 V-cm™ and 2 V-cm™'. Therefore, 1V-cm™ potential gradient was
recommended to reduce the activation rate of persulfate in the electrokinetic transport process. This study will
provide theoretical reference for electric transport of persulfate.

Keywords.  electric transport; persulfate; electro seepage; electro permeability coefficient; numerical
simulation
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