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Abstract: The main chemical components of construction engineering waste mud produced by different formations and
different processes in the Wuhan area were analyzed by spectrograph, and the separation effect of waste mud was
evaluated by orthogonal tests of filtration, vacuum filtration, centrifugation and different flocculants with the turbidity
and clear liquid rate as the main evaluation indexes. The results showed that the waste mud was mainly composed of
organic substance; the filtrate obtained by filtration had lower turbidity but less clear liquid rate ; more supernatant could
be obtained by vacuum filtration; most of the waste mud except for ultra-fine particles could be treated by
centrifugation; the orthogonal test showed that better effect was obtained with cationic flocculant (PAM) treating
waste mud.
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Table 1 Main characteristics of mud samples
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Table 2 Physical properties of mud samples

FE b HE/ Wi/ &%/ 21 LA/
5 (geem™) s % PR mV

1 1.010 16.25 0.01 12.28 -21.9

2 1.031 17.80 0.05 10.07 -22.5

3 1.227 20.17 5.83 8.45 -22.6

4 1.080 18.73 2.40 12.24 -21.1
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Table 3 Solid-phase components in mud samples
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1 2 3 4 o6 —® 1000
F ARK ARH ARHE 0.1074 o 24
Na 0.3468 0.3112 0.1683 0.36 #\Z ;g 1800 2
Mg 0.7185 0.4301 0.3445 0.6262 Lig 18 {600 g
Al 4.544 4.3157 4.2768 3.9020 S 16 =
Si 104693 12.2736  12.0196  10.11 8 1‘2‘ 1400 %
0.0462 0.0302 0.0384 0.0416 10 1900
S 0.0342 0.0179 0.0111 0.0352 8
Cl 0.0289 0.0321 0.0233 0.0123 6 0
, 0 10 20 30 40 50 60 70 80
K 1.0743 1.0641 0.851 0.9402 I/
Ca 1.4752 0.8585 0.2412 1.8933 H1 2 REMRERTELESR
Ti 0.1852 0.1833 0.1721 0.1629 Fig.1 Settlement results of mud samples
\% A K H 0.0057 0.0033 0.0068
Cr 0.0053 0.0062 0.0051 0.0047 R4 ZBREHEITERELER
Mn 0.0353 0.0203 0.031 0.0313 Table 4 Filtration results of mud samples
Fe 1.7879 1.5813 1.237 1.3441 Fedh obuEmr W UERCR/ WEWOR/ R
Co A K A 0.0016 KK H 4%  [/min  H/mL (mLemin") % B /NTU
Ni 0.0032 0.0026 0.0027 0.0028 1 112 37 0.33 74 2.18
Cu 0.0022 0.0019 0.0016 0.0018 2 330 18 0.05 36 3.17
7n 0.0051 0.0047 0.0031 0.0041 3 280 10 0.04 20 9.20
Ga 0.0008 0.0010 KK H KA 4 90 28 0.31 56 1.45
As 0.0007 0.0014 0.0008 0
Rb 0.0051 0.0058 0.0039 0.0046 1 10 NTU, B4 8 1 pm BUF B9 B0k 5 &I, U8 7k
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Table 5 Vacuum filtration results of mud samples
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Fig.2 Mud samples after centrifugal treatment
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Fig.3 Centrifugation results of Sample 1

X FRE S 3,4000 r/min 5 min B9 40 B 5%
4, AT DLk de dE my b BERE B 100 NTU £ 47, HIE i’
A, 4523 40% ;4000 r/min, 10 min f &b B %5 5
B R 50% LL o T 2000 r/min ifif 7 e 2
Ab B A% SRR A, 10 min 250 A BRI B ) 4 0
300 NTU, i W R AUME K 109 o Ud B 25 0 X I 3 R
A 3 A0 BE AR B (H AL B R 8 K X T IR 3 A TR
HHOR AR, 45 R0 E 4,

1050 —=— 4000r/ming 0 BB |00
900 —A— 2000r/min& 0o b0 E
—o— 4000r/min B OB TR R

= 1e0l —A- 2000r/minfLiEHE |80
=
~
e L =
= 600 Y
z _ 5
Z 0 ﬁ
= 300t

150 b

0 Il Il Il 1
0 2 4 6 8 10
i 1E] /min

4 ERIBORESER
Fig.4 Centrifugation results of Sample 3
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Fig.5 Centrifugation results of Sample 4
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Table 6 PAM flocculant settlement test scheme
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Xt FRE &R 2000 5, B R i A 30 mLL £
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Table 7 Results and analysis of PAM flocculant settlement orthogonal test

L e A B C D E WIRTRE  WWE/ % MWE/NTU
1 1 1 1 1 1 AIBIC1 29.1 357.0
2 1 2 2 2 2 A1B2C2 7.3 142.2
3 1 3 3 3 3 AIB3C3 37.3 116.1
4 1 4 4 4 4 A1B4C4 34.6 23.5
5 2 1 2 3 4 A2B1C2 0.0 =>1000.0
6 2 2 1 4 3 A2B2C1 0.0 >>1000.0
7 2 3 4 1 2 A2B3C4 0.0 =>1000.0
8 2 4 3 2 1 A2B4C3 27.4 64.8
9 3 1 3 4 2 A3B1C3 2.2 26.7
10 3 2 4 3 1 A3B2C4 7.3 96.7
11 3 3 1 2 4 A3B3C1 2.3 >1000.0
12 3 4 2 1 3 A3B4C2 2.2 >1000.0
13 4 1 4 2 3 A4B1C4 24.9 55.3
14 4 2 3 1 4 A4B2C3 16.4 69.0
15 4 3 2 4 1 A4B3C2 19.0 28.5
16 4 4 1 3 2 A4B4C1 23.4 550.0
k1 27.0 14.0 13.7 11.9 20.7
k2 6.9 7.7 7.1 15.5 8.2
k3 3.5 14.6 20.8 17.0 16.1
W E/ % k4 20.9 21.9 167.0 13.9 13.3
M 25 R(k) 23.5 14.2 13.7 5.1 12.5
2 FE R A>B>C
(WIS A1B4C3
k1 159.7 359.8 726.8 606.5 136.8
k2 766.2 327.0 542.7 315.6 429.7
k3 530.9 536.2 69.2 440.7 542.9
E/NTU k4 175.7 409.6 293.9 269.7 523.1
W2 R(k)  606.5 209.2 657.6 336.8 406.1
&R E K C>A>B
hor & C3A1B2
55 1180 o5l 11000
50 1% 4900
1140 E 20 g
< dor 1120 §15w 1% =
tédow ~100§ H% <7oo§§
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—A— i 1 40 1900
30+ 190 or ‘ ‘ ‘ ‘ ‘ ‘ ~ 400
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LI /mL LRI /mL
El6 #Mm1EEFIRERMRXE B7 #&2ERFREH MG

Fig.6 Effect of flocculant concentration on Sample 1 Fig.7 Effect of flocculant concentration on Sample 2
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Fig.8 Effect of flocculant concentration on Sample 3
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Fig.9 Effect of flocculant concentration on Sample 4
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