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Abstract: In engineering construction, waste mud often contains an extremely high water content that can
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significantly impact the environment. Addressing the issue of dehydration is therefore a primary concern. To
address the problem of high water content mud water separation, this study selected three types of flocculants
CaCl,, anionic polyacrylamide (APAM) and poly aluminum chloride (PAC), and then designed a 3-factor and 4-
level orthogonal experiment using the comprehensive balance method. Indicators such as the 48-hour
dehydration amount and pH value of the supernatant were selected, and range analysis and variance analysis
were conducted to find the optimal combination of composite flocculants. The flocculation mechanism was also
discussed through orthogonal test results and SEM microanalysis. The experimental results showed that
dividing the dehydration rate curve over time into high, medium, and low dehydration zones, as well as fast and
slow dehydration stages, led to a decrease in the overall mud dehydration rate. However, the high dehydration
zone group had a higher dehydration rate at 12 h, which met the requirements for fast dehydration. Additionally,
the three flocculants showed some synergistic effect. Through range analysis of variance analysis orthogonal
tests, the optimal combination of composite flocculants was found to be 0.25 g CaCl, + 0.12 g APAM + 0.17 g
PAC per 100 g total mass of slurry. Based on the mechanism analysis, the flocculation process of composite
flocculants was divided into five stages: charge neutralization stage, bridging stage, adsorption agglomeration
stage, network sedimentation stage, and solidification enhancement stage.

Keywords: orthogonal experiment; composite flocculant; high moisture content mud; flocculation mechanism
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Table 1 Basic properties of mud
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Fig.1 Accumulation curve of mud sample

ol L
1000 100

1.1.2 LA

oK HAES (CaCly) K H R HETT AL R J7 1E )
7 Ak 2 Al B BT A RN s R (APAMD) Ok H L
XHiHAaREWAHBRAAF,M~=18007, 1€ H
K B ] 45 ming R A @ AL (PAC) 3k A UL XL
THAREWARAREE 5 85. 1%, AILH i
AT EL30. 0% 5 3R 1 A 0B R 4N 18] 2 TR o

",“‘?\ .

APAM PAC CaCl,
B2 FEHFIURE

Fig.2 Appearance photos of chemical reagents

1.1.3 RIS

100 mL ¥ %} it 5 17 4>, T8 X4 ML (IKA
EUROSTAR 200) , Bij 7K H, ¥ X V- (FA2004E(N)) ,
B T B MBS (EVO18) , pH i+ (PHS-3C) , 3% 5
T R LR A T

1.2 REHE
1.2.1 REMAEEKFGRE

AR T30 T R A ), el VA AT BT
/N T 500 AL, n] R ML TR E KR Rl
& AR L ROF b BRI E g, TR AE 20 g /2
eI S A LA Y T S TRE P | GTIEE S A
BRSO EE TR 105 (CRa g, 10 h 5 SRR
g, b e, fre A 2 A5 R B my, 9
LR N S W RN W

m; — m,

(1)

w:
ny; — Ny

A cw R YRR IR mg N 81 1 TR 5 I WD A6
TR T & 7 8 B s e A ME TS TR AR R & 1 1
i

o3 W BEAT 3 AP AT I, U R fE
1.2.2 EZGXEER

DT R R OB R B 3 2R BRI 1Y
AL A R IE IR J7 2 o AR 4l U 6 1 2 4%
KRB, R 20K, Hd KB E R
B R Jo 5 R B AR Y AL

®2 WERERKFR

Table 2 Levels of experiment factors

IR CaCly/ % APAM/% PAC/%
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2 0.25 0.15 0.13
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Table 3 Orthogonal experimental design
Git o CaCly/ % APAM/ % PAC/%
T1 0.15 0.12 0.11
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T16 0.45 0.21 0.11
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Fig. 3 Sedimentation results of mud after adding composite flocculants
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Fig. 4 Dehydration change curves
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Fig. 6 Schematic diagram of flocculation mechanism of

composite flocculant
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