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ABSTRACT Statc flocculatin and sed inentation experin ents with Polyacrylan e and unclassified @ilings fram amne were can.
Pletd © sudyY he effects of ffeding concentraton and flocculants unjtconsump ton on the maxinum sedimentaton veloci®y and [init
concen ration of tailing€s undersatic sedinent@ation A siplemode] of sedinentaton velcity was estah lished through re€ression anal]y.
sis on experinenta] data Themode] was d vided ino six Phases nclud ng urhulent flow affected se@nent accelerating sed inentaton
segnent tem nal velcity segment nterference sedimentatan segment dewaterng sedim entaton segn ent and |init sedinen@aton
segnent The ratpnaliy of hemode] was explained by the wa pPhase flov heoy and the floccujation theory The results show that at
a cerain unit consump ton of fpocculants (9o & t'! ) the sedimenfaton velocit®y is negatively correlated and the limitconcen tratjon is
posjtively correfated 10 he feeding concentraton At he feeding concentraton ofpg, the critica] vajue of unit consumpton s3() 8
r!, and the limit concentraton is negatively correjated © he unjt consumptiay A project was proposed hat he feeding concentration
182004 and the unjt consimpton of flocarjants o0 8 t1

KEY WORDS milingys floccu lation sedin emat'plg 0] i9quid separat‘plg velocity made]

[2]

13l
. b
’ - b
] 14
b . b b .
b
’ Al b
N ) ’ 9
;20090706
. ” (N9 2006BAB02A01); (No NECT-07-0070 );

(N© 50774011)

(1985— ) ; (1963— ) . , Emaijl wuaxiang pg com



6 ° 703°
61. 17 ; —20¢m
38. 23%, —20pm
15% ~20%% , —20p#m
1825 ~30%% 1
, 76%, ~ Tabley Gmamn size distrbution of tai] ngs
78% . . #
, T ~ 8004 -
+0. 147 171 17. 1
—0. 147~-+0.097 135 30. 6
’ —0.097~+0.074 16 1 46. 7
’ H —0. 074~+0.045 192 48. 62
, . 0.2 Fmin 't —0. 045~-+0.02 13 15 61. 77
’ —0.02~+0.1 38 23 100
100
12
i (1) 0.5%
) _ ) 10%. 20%.
02 Fmin' 3000 40% ;
X , (3) 10,2030 408 t'
X (gt |t
, (8);
X 4) .
(5)
’ ’ 2
[ 6]
; .
1.1 .
(D ( PAM)
( NI : 2.1
ANg34 S,
CH,—CH 208
C=0
2 1.1
\H_, , 1
. . . : D
, , 2mn , ,
6 ~8)x1(". ; .
(2) ) 275 tm’ 1.75 ¢ . @ . .
m, 36. 6%, PH 8.74 . .®
M7 16 . 1 1006




° 704° 32
! g1
620Mm mmn © (10 3 M S ) 53. 3%, s
700F :
[ 8]
600F 1 ’ 2004
= {
£ 500 [ ~—10%
- ‘ «20%
g 400r ‘ 4-30% ) _3 ) ) )
_\: 200k \ v—40% Table3 Sedimentation concentration at different feed ngmass contents
£ [ )
% 200F | %
= vy !
00 : '
l g A'A* .,,_E,;\
[l - —— e PV
10° 10! 102 10 50. 1 — 30 62. 0 5.4
LR (8] /min
1 20 58 8 17. 36 40 64. 0 312
Fi€ 1 Changes of £dinentation veocity at different feed concentra
tions
22
2 . 10047 [% °
50%% , . ,
. 18% ~35%, 20%
2
Tabley Maxinun sedmentation velocity of different feedpg concen. 9 2]
tons ) ) LD
4 /(m: min-1) % ,
10 620. 0 — , 5 ;@ 20 8 t!
0 187. 5 69.7 30 8§ t 187. 5 nme
30 87.5 533 min ', 40 & t! 208 t!
2 12.5 85.7 13. 3%.
1
308 ¢ ,
_ 17
’ .
’ ’ ’ 200
(g1
2.1.2 P 101"
‘E —A—20 gt
g 120f —~—30g.1"
< —~—40 g1
b b "
= 80
b 2 E
18] = 40
b b . o
C X1 1 0 . . e
W —w W 00/ (D 10° 10’ 10°
UUFER 8] /min
’ C ’ %3 W
. 8W s B W 2
g Fi€2 Changes in sedinentation vepcity at different unijt consump-
b . .
tons of flocculants
b
s , 2.2.2
3- 3 b M
2. 13
b b b
60% 2 3, , s

58. 8% 62%



° 705°

" 58.8%

55%
.

= B BRI ST

— WL
- 51.3%
51 - - L L L]
0 10 20 30 40
SLEER FE /(g-1)
3 2004

Fig 3 Sedinentaton concentrtion at a feeding concentation of
204

2.2 3
200 208 t
187.5 mm min’,
58. 8%,
2000 20 8 t,
3
3.1
s 20%- 720 8 t!
OrBin
’ ’
Giddmngs
4
2007 .
T; 150
é 100}
# so
h 0k
l(; : IE)" ];)' 16:
LR E] /min
4

Fig4 Regression cuwe of sed mentaton vejocity

Giddin8s

—xb
cd B2 e o

Besse]

. 1

B - 1 [ x 2kt m3; 0
Foo=2, F(Hz)[ 2] 3 _—

, Y 9mmmin’1;x ,mir’l
ahce d .
R=0. 968 12 ,
32
’ 5
& B ¢
- 10! 10°
TLFERS ) /min
5
Fi€ 5 Sedinentaton velocitymade]
33
3.3.1
5 AB .
[ 10
. 1~28%
3.3.2
5 BC .
’ ) p%> pl .
’ 6
R A——
R
W,
}
6
Fi8 ¢ Forceon a sett]ing particulate
W
g
W =W—W=" ") d 4)
. W, N W.
. N'W, . N e . k8
L , k&m?, d ,m g



©° 706 ° 32

W ) (
) :
%——g(P —0) (5)
ps s 1 v: pS pl) g (9)
g e §2 690y
R , VvV , m s!
R=¢p, dV (6) , ¢
) R ’ N ¢ s V ’ ¢ Re *
, st .
R &, s
11
%—6%\? (7 ' ‘
- T Cbs 7
, & m S?
v ’ ’
dt b b
v , & eV ’
qEBT A=, - (®) ’
, %\{ , m %2 (DE ) ’ 1)
8) s s s
s ) . 3.3.4
5 DE ,
. ’ ps=3 tm 39 d
81, 234pm , . , ,
0.01 5 0.1 5", , (AN (B-B) 7(b)
5 ~10°% ) . R ,
3.33 7(9
5 @ . .
. , 120mo , AD
b b lmin b b
4 — 1A Z -
—— 1
i \(B)| —{A®)
B —B
1(B)} 1A(B)
B —B
B 711) - |I;; ‘ ‘ 7(«)7 () N (e)
7 ) ; (b ; (O i (D ; (O

Fig7 Subsidence of unclassified @ ilings wih a dua] 1cvc:1 &) initialstat;; (b) double leve] sage (9 tr@ans; tion st ( d) compaction devate

rng s (9 utimate settlanent state



° 707°

10. 3 mm s’

[1]

[2

(4

[ 6]

[9]

[ 10]

[11]

[12]

2) ,
. 20%
308 t 208t
3) ,

Yuan X L XuK ( Advances in solid waste treament and disPos-
a] techno gy forChina’smeta|mines MetM ne 2004 (6); 46
( s
. , 2004(6). 46)
Sivakugan N RankineR M RankineK J eta] (eotechnical
considerations in m ine backfilling in Austrlia ] Cleana Prog
2006 14(12) 1168
Chen SW Chen Q P Princ ipLe structure and application of
HRC high Pressire hickener MetMinge 2002 (12). 33
( S . HRC
, 2002(12). 33)
Usher SP Scales Peter ] Steady state tickenermode[[ing fiom
the canpressive Vield stress and hindered sett[in€ function Chan
EngJ 2005 15(8). 253
YangS7Z SunDK HeF 7 SolidLiduid SeParatin Beijing
Meta]urgica] Industry Press 2008
( s .
, 2008)
Bjr8erR Danasceno J JR Karsen]K H A mathanaticalmode]

for patch and contnuous thickening of flocculated suspensions n

’ ’

vessels with varying cioss scton  Int ] M iner Process 2004 73
(9). 183
TillerFM ChenW, Lin itng oPerting conditons for continuous
thickeners Chan Eng S¢ 1988 43(7); 1695
LiuXH WuAX WangH J eta] A Priawy discussion on te
thickening Jaw of paste fng MetMnge 2009 (9), 38
( s s .
, 2009(9). 38)
Besra L Sengupta D K Roy SK eta] Influence ofpomer ad
sorption and confomation on flocculation and dewa tering o fkaolin
suspension - Sep Purif Tenql 2004 37(3). 231
Yu X Sanasundaran P Kinetcs of pomer confomational
changes and its ©Je in flcculation ] Colloid Interface Sci
1996 3(2). 770
Tong Q 1. Theoretica] Basis of Twa PhaseF low Beijng Metal
lugica] hdusty Press 1982
( . . : , 1982)
Tripathy T BhagatR P Singh R P The floccujation perfom
ance of 8rafted sodium alginate and other pol¥meric flocculants
n rjaton 1 jron ore sline suspension  Eur Podn J 2001, 1
(1) 12



