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Experimental Study on Disintegration of Excess Sludge by
Explosive Shock Wave
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Abstract; To investigate the effect of explosive shock wave on disintegrating excess sludge, two
types of explosives (RDX and TNT) were employed under different dosages (10 g and 70 g) and
different sludge concentrations ( MLSS ( mixed liquid suspended solids) , 20 ~50 g-L ") to carry
out the experiments. Chemical oxygen demand (COD), peptidoglycan, protein and particle size
distribution ( D50) of sludge before & after disintegration were selected as evaluation indexes. The
results show that all concentration indexes present an increasing trend with explosive dosage
increasing from 10 g to 70 g, and the effect of RDX is better than that of TNT. D50 after
disintegration is not distinctively affected by explosive type, dropping from about 36 pm to about
24 pm for both RDX and TNT. Under explosive dosage of 70 g, all concentration indexes show a
rising trend with the increase of MLSS as well, but their corresponding increasing rates present
mostly an upward trend followed by a downward trend. No matter for RDX or TNT, D50 after
disintegration are both around 24 wm. The variation of MLSS has no much effect on D50.

Key words: explosion; excess sludge; particle size distribution; shock wave; disintegration;
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Fig. 1 Device of the explosion experiment
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Influence of explosive type and dosage on
disintegration

Table 1

B2 p(COD)/(mg-L™") M HIEK /%
g RDX TNT
0 2218 — 2218 —
10 5932 167. 4 2885 30.1
70 9536 329.9 4520 103.8
A p(IRERHE) / (mg L") BHHIK /%
g RDX TNT
0 11.7 — 11.7 —
10 25 113.7 19 62.4
70 32 173.5 28 139.3
A2 p(FEEA)/(mg-L™") R HI K 5 /%
g RDX TNT
0 557 — 557 —
10 782 40. 4 638 14.5
70 1071 92.3 856 53.7
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Fig. 2 Particle size distribution before and after

disintegration
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Fig. 3 Disintegration effect of RDX (70 g) on sludge
with different MLSS
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2.2.2 TNT 7EAR[ETGIRMREE T 15250

i 70 g B TNT 254, X MLSS it & ¥ i
43504 20,30,40,50 g- L~ AR 475 I HEAT IR AR
WEFR RIS COD | JHRZRMH RN AR 14 5 A Jo Uk 3 B 3
KR ME S Bk,

HE 5a 7l LLFE 1,40 g- L' Z 07, B f# e
COD [ JFi i Mk B i %5 MILSS Ji f v B (1) 488 K 1
N, #E 40 g- L' B AR, COD By % h
230% , 1M 50 g-L ™" H1BERE % 150% ,COD 11l fi
SR SRR, PTRESEIR B T 70 g TNT KEZ5 ki
W BRAYZEE. K 5b 1T LLE Y ZEAS TR MLSS i
SR I 0 B A R, K SRR I A VR R oy Bl
17.6,28.5,50.4,66. 5 mg-L ™", S a3, {0 ik

B K R TE MLSS R N 20 ~40 g+ L'
I A e T7E 50 g - L~ I 1158 TR, T4k
SEAT /N IR B T MLSS e S 1S hn 3
50 gL~ " A R e 1) A B LR ATHAE BT, R IET S
LU ), B MLSS o 5 ¥ B 09 Th v, 1l ik vk
W TR R BT (B KRS
K, 5 COD ARtk ka3l

16
14 @ —— TINTHi)E J————a 1240
_ —= 5B
T—] 12 + O kxR 1210
N L x
= 10 1180
a2 3 K
o
o {150 &
S 6
4l L= 1120
2 , MEEL
180
70 (b) —— TNTHIHR)S
_ —= EER 1150
cowl TETE /‘_
E sl / 1120 §r
& 40! 190«
ﬁ 60 =
30 | ]
~ | .
Q L —
20 | o 30
10 : : : 0
2.5 @) 1120
—‘—TNTWﬁE 41100
Lo2op HEEE
o O k% lso =
'DI T 60 g
L) | =]
< 1o} 140
0.5+ ,7‘/ {20
20 30 40 50

p (MLSS)/(g-L™)

E 5 TNT(70 g) XA [E MLSS 5 HIB R RIR
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