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Streaming Current of Waterworks Sludge

ZONG Dong-liang , ZHANG Xihui, ZHANG Guang- ming

( Environmental Engineering & Manage ment Center, Graduate School at Shenzhen, Tsinghua University , Shengzhen 518057 , Chi-
na)

Abstract : The applicability of streaming current in waterworks sludge treatment as indicator of coagulant dosage and pH control was
investigated in this study . Experiments were conducted on sludge settling behaviors and de watering processes . At the aspect of sludge
settleability research showed the theoretical optimal dosage, pH was 8.9mg/ L, 7.25, and the practical optimal dosage, pH was
9.0mg/ L, 6.90. On the side of sludge dewaterability , the theoretical optimal dosage , pH was 25.0mg/ L, 9.25, and the practical
optimal dosage , pH was 26.0mg/ L, 9.0 . Results indicated that slightly positive streaming current coincided with the optimal dosage

and pH. Thus streaming current can be used for continuous dosage feedback control as the single indicator .

Key words :waterworks sludge ; streaming current ; settling behavior ; dewatering ; conditioning mechanis ms

[

2800
(21
b b 1
50 %,
(31 1.1
, (1)
PAC, pH.
( Streaming Current ,SC) 1 /d ’
20 80 ) ? ’
80 2.1
s pH 7.52, 3000 NTU,
[4]
> : > :2003-09-07 ; :2004-06-29
[3.,5,6] : (863 )

’ (2002AA601120)
(1975 =), ,



6 137
-1.43mA; s , 10 min
pH 9.48, 2300 NTU s
-1.53mA. 600 —=—(0mg/L —e—2mg/L —A— 4 mg/L
550 - —v—6 mg/L —0—8 mg/lL. —<4— 10 mg/L
PAC s
500 1§.<:\.\‘\.
: S0\ N T, T
(2) ( POly' é 400 X A4 \ \\\.\
acrylamide ,PAM) , 2x10°. g 350 - \ \ e
A4
1000 mg/ L , 24 h 2 300 - \ "~ S~
(3) ZR46 250 - \V\ \A\
A
; Micro2000 ; PC510 200 = I \vzg\
pH  ;Hach 2100P ;TDL-5- A e L L ,
0 5 10 15 20 25 30
PUE R (] /min
1.2
1.2.1 1
(1 ) 1000 mL Fig .1  Settling curves at various dosage
500mL s PAM,
2
(100r/ min) 1 min , (451r/ min) 2 min ,
2 b
s 500mL s
30 mi 30 min
30min
PAM
SC
(2) pH 1000mL 500mL
NaOH HQA H : (0~ 6mg/L).SC
A /L’PAM P ' , -1.43mA -1.31 mA. ,
mg .
1.2.2 ’ ’
(1) PAM 8.9mg/ L 0, 10mg/ L
( ) (0.69mA) .
9 9 , 0 ,
, 20001/ min 1 min,
s PAM 8.9mg/ L
0.
(2) pH NaOH HCl
pH 10mg/ L PAM, 1.0 6.0
( ) —a— EREHE SC REE
> 0.5
: —o— L¥HH SC 150
—x— LR 145
< 00f "B
g
2 f-,rrl 440 Z
2 05 435 %
B =
2-1 g {30 %
1 (0~10mg/L) PAM w10 s
R
30 min asE / 2.0
415
’ 2.0 | | | L | 1.0
1 , PAM 0 2 4 6 8 10
#8 /mg L1
0.25cm/ min. s
5 6mg/ L 2
30 min Fig.2 Streaming current as function of dosage and turbidity
8mg/L  10mg/L 2 ., PAM
7.15cm/ min 7.35¢m/ min, 2mg/ L > >



138 25
s , 4-~6 mg/ L pH s
; s s 10 min ,pH 6. 81 s
10 min pH 7.09
> s pH 6.9
35 4.0
| —a—BAH SC —— B4 5 SC
! 2 ; 6mg/ L POl o R SC - LR 35
10mg/ L 230
J ’ 20 \&( f 130
s E 1.5 ‘\.\ H25 5
0, ’ 1 = 101 X E
§ {202
S s = 05 8 2
8 00| \ : 1153
o5 ¢
. . p - —11.0
2 ;@ -1.0 - \
(sc 0) ask re— 1°°
8.9mg/ L, 1 2.0 ! ! ! ! ! L ! 0.0
50 55 60 65 7.0 75 80 85 90
9.0 mg/ L pH
’ ® 4 pH SC
’ ’ Fig .4 Streaming current and turbidity as a function of pH
> 4 S pH s pH
2.2 pH , pH6.5~7.5
pH .
4mg/L, s , ;@ pH>7.5
3 4 s SC ,
550 ,pH <
7.5 S S pH>7.5 s
3 pH
6.9, pH<7.5 s
S 4
pH 7.25 S pH
6.90 s s
—
pH
0 5 1015 20 25 30 4 , pH
YLIE A TA] /min
, ,pH
Fig.3 Settling curves at various pH 2.3
5 0~36 mg/ L PAM
3 , ) 5 )
pH .pH 5.46 s s SC
3.0cm/ min. pH , , @ 0~8mg/L
pH 6.81 s s
6.0cm/ min. pH 7.09 R s



6 139
96.0 % . , 0~8mg/L 3.0 100
25 —o— JB&H SC —a—iRE)E SC
> > —a— FHEWSC  —x— Pik®
L@ 8§ ~36mg/L 200 499
15 &
’ < 10} \ £
E T X7 H98 S
0, w 05| N pg
24.5mg/ L £ ool ‘\ B
\X N I
25.5mg/L. 8~36mg/L , B os| 7 R
o -1.0 < A
97.4 %, 26mg/ L,
15| 0/\\ 1%
b 2
0.
20 —.
2.0 ~—
’ 25 I 1 I I I 95
6 7 8 9 10 11
pH
1.5 - — 100
—o—BEEIFIESC 6 pH
—o— KR EERHSC - 98
1.0 —v—JEkE V\ Fig .6 Influence of pH on dewatering
-1 96
E 1% 8 pH pH
L
g 192 ¥ ,
& =
® 190 B ,
Fea) Iy
-188
- 86 b
1 a4 (2) :
| 1 1 1 1 1 1 H
0 5 10 15 20 25 30 35 p ’
B & /mg-L!
E
5 2
Fig .5 Influence of dosage on dewatering ’
2
2.4 pH ; pH s
pH, 10mg/ L ’ pH
PAM , , ’
sc ( 6).
pH , 6.5 10.3,
[11] s [J1. 1998 (3) :14~16.
SC )
[2] , . [J1.
pH ,2001 ,27(11) :15~18.
SC , SC 5 [ 3] Steven K Dentel, Mohammad M Abu Orf. Laboratory and full
SC , , scale studies of liquid stream viscosity and streaming current for
SC characterization and monitoring of de waterability[ J]. Water Sci-
ence, 1995, 29(12) :2663 ~ 2672 .
SC
[4] , ;
> [J1. ,2002,25(1) :4~6.
pH9. 0 pH 9.05, [ 5] Robert L Bryant. Optimizing sludge dewatering using streaming
pH 9.25 current monitor [ J]. ISA TECH EXPO Technology Update
. B
H H SC Conference Proceedings, 1996, 51(2) :1561 ~1570.
pH. p
[ 6 1] Mohammad M Abuw Orf, Steven K Dentel . Poly mer dose assess-
3 ment using the streaming current detector[ J]. Water Environ-

(1) ,

ment Research, 1997, 69(6) :1075 ~1080 .





