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Abstract:[Purposes] In view of the lack of a unified evaluation system for comprehensively as-
sessing the solidification performance of the novel curing agent (red mud + carbide slag + phospho-
gypsum) on soils contaminated with different heavy metals, in this study, an evaluation model is estab-
lished and the weight of each evaluation index is clarified. [Methods]In this study, a “red mud + cal-
cium~-based + phosphorus—based” stabilizer was used to examine the performance of soils contaminat-
ed with high concentrations of various heavy metals, and the Analytic Hierarchy Process (AHP) was
employed to identify the primary factors influencing stabilization effectiveness. An evaluation model
was developed to assess the stabilization performance of the contaminated soils, and the weights of the
evaluation indices were determined. The study’s conclusions were validated through microscopic anal-
yses and speciation analyses of heavy metals, confirming the high reliability of the results. [Results]

The study results indicate that the factors influencing the evaluation of heavy metal soil stabilizers ef-
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fectiveness are as follows: compressive strength = permeability coefficient™pH value>environmen-

tal hazard>stabilization efficiency, with corresponding weight coefficients of 0.320, 0.320, 0.164,

0.160, and 0.036, respectively.

Keywords : stabilization/solidification (S/S) technology; heavy metal-contaminated soil; analytic

hierarchy process; solidification effectiveness
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Fig. 2 Particle size distribution curves of the materials
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Fig. 3 Effect of curing age on unconfined compressive strength
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Fig.4 Effects of curing age on permeability coefficient with

different osmotic pressures
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Table 3 Screening values for soil pollution risk in
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Fig. 6 Analytic hierarchy process model for comprehensive

evaluation of C-RCP solidification of heavy metal contaminated soil
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Table 5 Comparative importance assignment of evaluation
indicators for the effectiveness of C-RCP solidification of
heavy metal contaminated soil

i H PURMRE pHE BBEARK I5RIaE BHEER

PSR 1 3 1 3 7

pH i 1/3 1 1/3 1 5
BB R 1 3 1 3 7
Hh ¥ 1/3 1 1/3 1 5
I fb A % 1/7 1/5 1/7 1/5 1

[ PG AICR £ 5 DA 48 AR W AR B T
13 1 3 7

/3 1 1/3 1 1

A=l 1 3 1 3 7. (2
/3 1 1/3 1 5
/7 1/5 1/7 1/5 1



5% 43

P LR, 25 < 56 T 2 O M I ) o < R 9 e R RCR PR 725

XL R A W R A A — A Ak B

a,=a, /2:’_7 iy (3
H4 5 — 1k 1 P B AT SR A
alz::law . 4

Xt 1) i a=Cay, -, a,) BEAT B ME AL AL BEAG 2 45
R T, FFAE 1] i o, BV DA TR 4

w=a/>"_ a,. (5)
(RN EONEE R
Amaxzzz_:l(Aw),,/nw,. . (6

A J2 AL T N AN — SR B AR 2 AT 0 S A
F AL — Bk S bR CL:
CI=(Apw —n)(n—1). (7
R — B M8 bR C1740, 3 — i 8 — Bk 1
2 CR, Hoir oH 5 ok B2 o 95 B0 SF- 24 Bl ML — 3Pk 4
PR (RD I BUE LA R AN 1,12,
Xof i B4 ) Bt AL — B0 EL ) CRA(E HEA TG 565 -
CR=CI/RI. (8)
WF5E % B CRAE M 0. 008 12<C0. 1, K ity | 4 H)
W B AN — SRR AR T2 I R N . S
AR TE RS A5 B AT R R 48 bR 2 R FERR AL
L E A 1 (1 O S T NI
(0. 320, 0. 164, 0. 320, 0. 160, 0. 036)"
3.3 EMIERBERELRESITEN
X C-RCPIM &, E 4R & T 056 F JE
I O R s € 2 e A LN == R
1B Ry B 8 PR B 0T o b o e FH T e KU A
PEFRUE) (GB 15618—2018) X 42 J& V5 Yt -5 4L )
R R 1 N Rl R v w2 N T NSl A |
Ak - 1 pH B A e X S R B 45 5 ) R, U [ Ak
14 TR P A 42 0 b VR A 25 B PR I BB R . C-
RCP 7 [# 1k 5 4 J& 75 Y2 4 i [ Ak 570 00 ff A vl 3%
TIE 81 Ak 70 1 31 Ak 25 2% e, A FH k2, 3R 1T T3] Ak 751 ]
TR 5, 275 DEA B A0 (0 5
SOk BT C-RCP [ 4k & 42 8 5 Y £ i
F D0 R N 4 e i PR S F R OE ) 4R
B, 1098 35 2 80 pH AE DA K [ 1k 35035 U] J2 36 i) 48 Bk
CEUE B/ NER G o
SRy ISR FH R M L 461 A8 46 v o Ak A B AR A BT
AW PR
X T AE 1 F A, BOSCHE AR EAR S E A
y,:f,»/lrpgx x (1<i<<n) . (9

Xt 1 R AR BOSCE AR vE AL IR (BN

y,v:]{n‘i'p x/x, (1<<i<n) . (10
2H S BCHE B RSB, o BEE N /D B Ok 8 HE R

EL

T3 C-RCP B A [R) g ok B i 4 Jm 05 e £ 4%
4y U R 5028 R

U=y'w. (1

A,y AT XF R C-RCP [ 4L A 7] 8 42 )@ 75 42 + b
HEAL SR 38 AR 2 B0 & w XF I 25 A S B9 37 38 A
R ] it

MFR 6 Al DLk B, % T C-RCP 1T &, H X 4@
15 9 1 25 A AL RCR VT 45 43 55 (80. 84) 4
15 Y R Z (70,01, 875 Y £ AL RCR 1 25 A F
W A5 3 Fe A (44.99) . C-RCP X 4875 4 -+ [ 1 55 3
U VF 43 i R R 2 — TE T4 S X [ Ak 7R Y 7K Ak
N5 0 45 /N, DT A5 45 75 G 161 Ak = 9 0 5 3
BB R B, AN FER A [ Ak ) A R A
XF V5 G A 1 [ A ROR A AR B TE G R
[i] B[] A 750 K A T A i 9 %6, 2 BT A [
R B okt K U A R e L b T A PR OK R
A7 ok B E R AR AR S A R AR HE T DL K
AR AR I AR HE T

#6 CRCPEUFABREESETRLRERSUESN

Table 6 Scores of various index parameters for C-RCP solidification
of high concentration heavy metal polluted soil
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Fig.8 Proportions of heavy metal forms in contaminated soil
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