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Abstract: High pressure rotary spray technology has just
begun to be applied to the repair of contaminated soil in
recent years. The law of migration and diffusion of the
injected agent is still unclear, which leads to the lack of
reliable basis in engineering practice. At the same time, in
order to overcome the shortcomings of conventional test

methods, transparent soil materials were used to carry
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out laboratory tests and numerical simulation of the
migration of remediation agents for contaminated soil.
diffusion,

Considering the coupling of molecular

mechanical dispersion and convection, an advection-
dispersion model was established to investigate migration
characteristics of medicament in soil. The research results
show that: the transparent soil test technology can
visually show the migration process of the medicament
and can be applied to study the migration characteristics
of the contaminated soil repair agent. Under different soil
pressure conditions, there is an optimal mud cake height.
Under the same soil pressure, the higher the mud cake
height, the smaller the concentration maximum value at
the same position. The selection of the mud cake height is
related to the setting of the high pressure rotary spray
parameter, and has an important impact on the repair
effect and efficiency. The migration of the medicament is
mainly vertical migration, and the horizontal migration is
not obvious. Therefore, in order to ensure that the
medicament migrates to the edge of the mud cake at a
higher concentration, the medicament should have a
higher and uniform initial concentration in the horizontal

direction of the mud cake gap.

Key words: high pressure rotary spary; contaminated

soil remediation; advection-dispersion model; soil

pressure condition; medicament migration
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Fig. 1 Mud cake soil sample after high pressure

rotary spray
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Tab.1 Composition of transparent soil
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Fig. 2 Schematic diagram of test device
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Fig. 3 Migration process of tracer in different water heads
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diagram

2 HEEIEESHIEIE

VS TRAE - e ) B B AGE A R 2 — 2
XA RS , RO A B e v B i = AR S
TRIKEN IR, BV TUAE 1 B R R R A AL
BAGHIEH TR, Mk, E e T
HEST IR

i H1 Geostudio % H1 ) SEEP/W . CTRAN/
W AR H g S X2 15 19 = R SR R A T B E AL, th
F YR HE B HBR SRR B, A T S
B 115358 R B PRE S 1 ~2 A8 ™ o

BCR BT S 7K a1 pR R, R RS K i — e B 3
B RECH B E AR BOL 50 7 rh g B R 4R
PSR SRR, I, I 8RB 2 AR
(Y o R AR R[] Fsf 1R PN 245 350) d R 3 % B 2 R[] 1) i
W], B EEA 5 B0 g0 45 R — ok i e BUE R
TS, X BUER T Y BUR BOINE % R AT
THEIE  THRE5 SR R W R & IE S 8005 1 BB A
L5 RS = IR E R4 MATLAB A 575 2119
GUREAR—F L UENLEW SRR AT IS TIs G+
B2 AFNER R RIIEST , Z )5 R A IE 5 1AL
SRR A T FEZ 250 R A AT T 50E
L
15 SEEP/W 5 f i R B2 70 0. B
RS H R IS B 4+ TG 45 Rt i s, ek
EREEH0.0Am, BiERECHN1.5X107em s, Kkl
SR 1 m, I FPUIE B e E A BRI A i BT
Ko BWAIIHE S LU, A CTRAN/W iz
TR R AT A B, B ARSI A A 105 25 S oy Ik
fitlt, 2 37 XA PSS AU ASEALL s B R 7 W AR
R, R BN TR BRI H R 1 X
10°m?s?, L AW B CCHf . g m™) iR B A
SBEeR AL, WK (2) R IR A
1000, 0~1d
900, 1~2d
= 1450, 3~4d 2)
100, 4~5d
0, 5d~45H
ZAH AR TR R EE SRS A (B15) . 4%
H5EHm-RE R EE (K3) #4776 AT L&
B, 7R B IERS B R A B ] R 9 | Bifi 25 A B] () 4
B R B U BEARL AR A 5 S vk BE AR IR (KT 4) rh gt
A—F, REEFIARW TR, MR B 3 A
600 g-m* B/ N2 320 g-m™, Hon g RiE 85 i
1P RS e My NI 27513 [ E = 7S/KE = & g =i 11 <5
T RAE R I B LA K 7% 22 YR RIS T 75 A s R J A
S g AR . 27Kk 2 m I, BB A DL A
AR SRR —2 Hik, N Geostudio £{H
ABE DL A4 o A= A v 245 500 3 A% R A A T A Y R AT
17,

3 AEIFERETREEELL

e s M5 e - HEAB 52 245501348 1 S b T 00 E
Sk , [RIHARMEREA T Kot 1 A2 PR B,



951 B2, 55 - IG5 g% 18 ) FRBEmEE 52 24557045 1% 1 300 S B A 649
0.04 = 0.04 0.04
600 |
g 0.03 g 0.03 £ 0.03
D [ | & 5
0 0.01 0.02 0.03 0.04 0.05 0.06 0 0.01 0.02 0.3 0.04 0.05 0.06 0 0.01 0.02 0.03 0.04 0.05 0.06
HAZ/m Hf&/m B2 /m
a h=lm,3d b ~=1m,6d ¢ hmIm, 9d

E5 HHIEBREEEHE

Fig. 5 Concentration equipotential diagram of medicament migration
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Fig. 6 Simulation conditions of different mud cake

height and different pressure boundary
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