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Experimental study of solidification/stabilization
of VOCs contaminated slurry
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Abstract: To study the mud spillover problem in remediating the VOCs (volatile organic compounds) contaminated site, a series of
laboratory tests was carried out on two typical types of VOCs contaminated slurry. The treatment effects of solidification/stabilization
of 4 kinds of binding agents are studied. The results indicate that all the binding agents have strong water-reducing capacity and agent
A (5% cement) performs best in slurry II with a water reducing rate of 37% after 28-day curing, while slurry I possesses a higher
water reducing rate of about 45% for all the agents. The electrical conductivities of pore water solutions increase firstly and reach the
maximum on the third day or seventh day, then decrease with the increase of curing time, and the pH value of slurry II is clearly
higher than that of slurry I. The unconfined compressive strength ¢, of soil samples quickly increases with the curing time, and the ¢,
of slurry I is much higher than that of slurry II. It is also shown that agents A and C have a significantly better reinforcing effect, and
the g, values for slurry I and II treated by agent C can reach 233 and 48 kPa, respectively, after 28-day curing. Besides that, the
addition of attapulgite-based agents B and D can reduce the total organic concentration of TCLP (toxicity characteristic leaching
procedure) leachate and improve the environmental safety dramatically. There is also good correlation among the values of EC, pH
and g, of stabilized soil, which can reflect the strength growth.
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Table 1 Main physico-chemical properties of two kinds of slurry
- i 4 KA FLBKRI L% EC AN R B (R E) (ng/kg)
PHFEN  FiE 3 . P Iy — 5 R ———
/(glen’) /% /(mS/cm) FNE 1L, 4-THE L2-TEE 2-E W Z  THEANE R
WA T HKHE 1.79 3775 7.84 247 84.43 166.50 256.36 239.75 12955 876.59
BRI T T 1.61 62.97 8.01 3.21 64.15 125.81 129.39 142.24 78.32 539.91

(a) MHBPIE 1 (b) JREPESH T

1 S HHPAELX E R E
Fig.1 Schematic diagram of mud spillover of bidirectional
bender at work site
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Fig.2 Gradation curve of sand
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Table 2 Parameter design of binders
g5 GRRITE) /%

A IES! e w o =
A 5.00
B 417 0.83
C 5.00 10.00
D 4.17 10.00 0.83

W 0.83%M M RIS T 4.17% KR 1/5.
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Fig.3 Relationships between water content
and curing time of solidified soil samples
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Fig.4 Relationship between dry density and curing time
of solidified soil samples
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Fig.6 Relationships between EC of solidified
soil sample and curing time

PSR AR KT EY)
B BKMRE. WM (PEBEKERE T, W Fe’' Ca®
Ko APPSR, AR A AL (M o 4
itk o TV IRIUG & KR8, KA N )
W (0~7 &) LABSFREBON T, W 3R B Wik
IFIE) TF s AKAGJE ] (7~28 d) KA =i
Ak 5 3 ST, AR R C-S-H A&, AFt 45 ik
S H, Ca(OH), 5 4 Si0, il ALOs 2535 M)
JRRFEERN, B FHEASWIERE, I EC FFURRRSE
/N FTLUVEH, EC {HRfr— e bR By
I A KA LR o
4.3 pH {EfE

pH B 5% Mo - SR TR 65 iy A A g 25 1) O e 22
%, B 7 ARG pH (SRR OCR. B
WAET b JG A Bk tE, 3L pH EEEARE IR
R R T s, JTAE 28 d IR BIEfE . MR
P 11 B0 pH AR K T3 1. LA 28 d
U4 T A 8], A7) A [ £ S 7R Y8 3% 1) pH IS ) 13.07
bh, HAbE AN T 13, T E LSRR T
pH H¥KT 13, MBI T s ess AL C 1)
pH {f 53w T H B. D, # W@kl sl bl
Perm pH (E, 1A YR 2 T W JC e A ek

ARV Ak L i i 2 YR KUl K fd K Ak
AR Ca(OH),, B, Ca(OH), HARZ,
pH {Ht 8k R B OV EAT, OH AR G 2%,
pH {E I HC RO BRI . A0 T T 4518, A0
FKIEG 2~7 d TR RN, HAF pH HH /N
A, HLEfL SRS 110 pH R BRI T SRy
B ZFFRING A TR S K EANLIS Y,
Il 10 A1) S AE 525 200 24 700 AR A0 A T 0 i K &=
CO,, H/KALF*H Ca(OH), [ N4 i CaCO5 YLHER
HO, ‘30 OH VAT K T A o 2, 44745 pH {i
(ORIl N P TR A Sy NGRS A
MRS 10, HAMEEAER 2 CO, i pH
{EL AR B8 v o R4 I HBE A A WL AL R e A
ANFEFEAE COy, MG OH [ 2E B T 41 32 S A
pH 7E 7 d Ja EH P MK . Bk LA, Je3RLERfk
Ja ¥ BB e, FLBER IR AR, LA
pH {HAET A TCLP 12484, A LI e ) BRI

SCHR[16]48 HY , KPR A L6 FREE pH E 1424k
BN, TR SR A, Sk
VLA ditt), W& BARILRE, maRmirsE
WA AT 7K i B G H 2 RN SR G, T
KT DA R R 31 R = X TR ¥ G B o ™
L, DRI R IR A 5 PR e ) 1 1 e LR R 4



1286 b +

b 2016 4F

HEJT, P DR Fp L] Ao ol P AT R B 3

B30 r —o [k A
—o— [EfL 7 B
13.0 + —— [E{LFIC
—o— [f4k5 D

129

[# 4k ¥ pH

128 |

12.7 |

o 1 2 3 4 5 6 7 8 27 28

4L )/ d

(a) MHALYEIE T

I o e A
—o— [E L7 B
130 b T EMLHIC
: —o— [# {457 D

[# 4k ¥ pH

[ A E]/ d
(b) SRR 1T
&7 [EWERE pH ERESRI R B

Fig.7 Relationships between pH and curing time
of solidified soil samples

44 TLMRPTERE

P& e S R A Y AT [ A Ak B ) A= B
H e B8 AL AT PR BT R R E g, B I AR
oA, SRR T Ak AR 1wy, Ly
I AE 2 dATHEEE AN 0, Bh)E 1k LFET g, (EREFRY
WA IR TG OK,  ELAS 8 ST Ak R 3K T 1 g, 1
i i KT A SRR 1 R I, ik A
SEPEIEK AR, MEREE R IR, g, KEERE
W SE . XTI 1, A AR g, {82 5
BNy AR T AE 3~28 d i IR AL AL
C SRS W3 m T AR By Do MRS 1
AN 4 B S 2 d (1) g, (E39HEE 40 kPa, it
e 2% AR5 A C [H46 3 d 5t nT ik £ 26 kPa
DL Es 28 d @ HImT SRR 1. AR 2% 11 3 LAJK
3] C 15 B, 233l Tk 233 kPa 1 74.7 kPa.

T2 S M R DR A [ A R i 2 R
TIKVE AR A ™4 S I 5 10K IR K e A i
e, Homid s EaEH, e LR
N, AR SR R vE A s s e, ki Sk
q, fHEER AT, R AR KR S R S
TR Eh /K Ve ISR, 5 I o B PR R R

HIR /KIS 54 AR R 2 KA =4, 6 I
SRR W, PRI YRR I [ AL C R)E
AL By Do

UbAh, WIaHEKE ., W5 R G e 2 1 g,
HAEEEW. —BS, AIE S KR T KR
IKACTE AR, KR, Ak o ™
B A R K A A T R A
X2 PR R R AT U 7 LB, S5 SEAb T
HHa KA B A, HILBH s AA A — N R,
BN TSI A s Ko !,
DA T S 2R Y8 T SR e /N LA e 1, Bk
TR = T AR B AR BhAh, BZMEHLS
YW 5 A SR R SEAE ] P A CE 2 1
CO,, XS AL SRRt T FLI0 T o 6 i e Kokt
HAEH— 2 Tk

250 .

—a— 65 A
£ —o— [#{47] B
=200 —— Atk C
S —o— [i{L5 D
150
=
E 100
=
E 50 f
R

0 L—o Z
0 1 2 3 4 5 6 7 8 27 28
IFl 4L I TR/ d
(a) HHLRH 1
100 .

—o— [E6F] A
£ —o— [t B
¥ 80 F L C
S —o— [ {45 D
260
=
Z o f
2 20|
R

0 L—a—o—v %
0 1 2 3 4 5 6 7 8 27 28
[l 4k i/ d

(b) SRR T
B8 [ AT BRGTIR R B I 4 i MR L

Fig.8 Relationships between ¢, and curing time
of solidified soil samples

4.5 WuEERE
& SCPPAR [ AR A6 A B LS G [ A A e Ah 3L
Wiaex RE, HalH T

<M=q;quw% (1)

0

A G F AR 5 L) TCLP 5 HH A HLIIR



55

KRS RN MG R K A AR DT 1287

{H;  C, N E TR e )R AT WL IR A
TCLP BT 5 ML A I R R e 301221
THOLILIE 9, L 0 d s ARG IR AL 71 o

3 300 EEOd
?:f =N
:/ 250 ¢ %a‘ﬂi%i RE XXN28d
= P, -
& 200 l"':‘ f
§ H
5 150
oy
B 100
H
2 50
H
™

A B C D

I¥l 1 7125 5

(a) MHALYEIE T

250

EEO0d
=7d
Y28d

200

150

100

50

B E A WU/ (ug/L)

14775 5
(b) HLALRI 1
B9 BB EERNYEREME

Fig.9 Total organic concentration of TCLP leachate

P T A [ i PR R FEAR ORI, 7Y
VeI I AEAR LI &[4 7. 28 d (3 HIR Y i
FNTHAEI 1o [ELFRY 7 d I, JASYR IR 14
BRI R E R4k 5] 50 %L, HLEAREL5) B,
D s SRS T0 [E1E 7 By D RS R ) i
KFFEWA AL C, FHAEIAF] 67 %L L. 28 d & 1]
N AU 2R 3 A WL Gk e — P BRI
A LAEfE TR By D RS E RO 5o B3, HLXT
SR 1A L A WL RS e e 3h kit 81%, JHig

KA Ky 86.2 % (HALYRSE TT, &4k B); i 4k 7
AL C IR RN, AE I P il 7 08 2 1A AL
Yika e W REIL ] 66.4 %LL . ATLAEH, [tk
Ji W75 e 35 AE KR HE R R RIS I 77 00 R Y5
YRS 15 G TR B 1 mT REME R

[i] A8 S TRIRE S TR ML 5 A [ A B R
K JaIREmES, &R TRE T A NS R
AL S LA 2 i 2, BIA 25 meg s AL A
MR PRI A RS RS EE I i
AR, X5 EACIEIRAE 2~7 d #8319 pH {E FBFIL
SIPLEIR & o BEAN, BFE] . RERRERKJEK
I FEXAT WL AT R, 2R MU 7 745
F £ —OH.—COOH HI—NH, %53 [ fE 5 /K i
IKALF=H) Ca®' T s 5 1 POVl Wi B A K A A i 1
CH I C-S-H Ffi®", Xt 7 HymaL
YRR MG, AR R4
WABE RS 2R NI, KIE KA B K K S N =)
XA MUY 5400 1 G 2 R0 B 255 1 T Gy 4 A
Fs AR LTS B Fe e % R B

T I ] A A 2L I 12 S0 A 44 55 1) v B P X v
PRI R FH AR ICAT L0t S e o [ 4k 551
Ja Kl REA%,  HLBEE I R RSN R R 2 —
BEAh, 1 L A A R R R A5 R,
RS AE RN Ca¥ 5, AP, YRRk eF 4
LR, HAT G PR AER AE TR B i
71, SRS B AR e B FoKTE, A
fEAFE AL By D XA ALYE G 1 A BRSO S 4

LA R 2R 4K 28 d Je ¥ I A BT ML S ik
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Table 3 Main organic contaminants concentrations of solidified slurry leachate at 28 days of curing

28 d ¥2 R FE A/ (ug/L)

. - - e FE LAY
G F IS MR 1 MR YRS TT -
/ (ng/L)
A B C D A B C
PN 6.54 7.16 4.49 5.17 2.05 5.35 2.31 3.95 100°
1,4- 50K 19.90 10.95 20.33 9.23 12.80 8.50 18.45 6.47 300°
1,2- 40K 27.13 13.96 27.35 14.74 15.76 9.10 13.62 8.58 1000°
2-5 1 10.85 1.16 14.70 4.00 6.70 0.00 1.14 0.03 100°
%= 3.48 3.90 3.33 0.76 3.19 0.19 0.75 3.20 2°

e WREERRAE T, BRE “a” S (HbRAKFRET ALY (GB3838-2002)122r v 2 AR 1 K i e Ak UM AR i I ARVIERRAE ;. “b” b (HLFRAKIR
B R RFRE) (GB3838-2002) P2 Hh M 36 /K FRB% R bR VEHEAI H V K IBARAERRAE, 1 T 2- 50 3500 BRI, X LR S R PR AE: “c” b (I
ML K RFRAEY (CI/T 206-2005) P AE 5 MR I T F PR, i T28 90 5 UL, X LI FR 7598 PAHs (D) (R8I0 BRAY .
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Fig.10 Field operation of mud spillover treatment
after using mixed injection method
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Fig.11 Relationship between EC and unconfined
compressive strength g, of the solidified soil samples
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