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Hydrostatic settling of suspended matter of Lake Taihu
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Abstract: Four experiments were conducted in laboratory for hydrostatic settling behavior of suspended matter in
Lake Taihu in April and May, 2005. The settling velocity of suspended matter was calculated by both Stokes equa-
tion and McLaughlin method, and the results were further compared. The results showed that settlement of suspen-
ded matter in Lake Taihu was flocculation settlement. It also showed that the suspended matter concentration decay-
ed exponentially with time, which was more obvious when the percentage of inorganic suspended matter accounting
for total suspended matter was higher (R*=0.99). When the suspended matter concentration was low, no clear
relationship was found between settling velocity and suspended matter concentration. But settling velocity obviously
rose with the increase of suspended matter concentration while the latter was high. Based on the data of four hydro-
static experiments, it was found that settling velocity (w) of suspended matter and suspended matter concentration
(C) fitted in Logistic Curve w = 0.021/(1 + exp( =0.026(C - 166.3))) ,R* = 0.98 , n=54. Comparing two
calculation methods, Stokes equation could be used to estimate the settling velocity, but the calculation result was
more accurate using Mclaughlin method. The settling velocity of suspended matter estimated in Lake Taihu ranged
from 0.002 ¢cm/s to 0. 005 cm/s.
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SR E N A WL B £, AR 19 cm, #ME 20 em, AT 284 cm® 55 54 em. 7EfEBE BN EETFIRE 3
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28 -29 H ,2005 4F 5 J§ 30 —31 H. SC KA o R B R BIWIN0 A= 35 2 Gom o5 ol (FRTRR A6 ) £
TR BAE S () SR SRR, TR S S BV % A S8 & v e AT S 0. AR RK T A DR 2 0, TR EE ST, AR5 TR T
R, IRV ORI A 7R 50 ml. SESGsl AR e, 43 L U 3 )2 R IRORE , BURE (R AR S 50 ml. HURE RS i) ) B
3 0.5.10.15 20 .30 .40 .60 .90 120,150 180,240 300 480,720 1440 2160 min. SZHHAM] , K R AL HE7E 25°C
£
1.3 MEFB RS E

IR BA DR B E R B 28 105°CHETIEFREE (W, ) B9 Whatman GF/C 3R g KEE. ok
J&  UEREE TR 105°C Ak 4 h, BHITAG IFFRE (W,) , Gk A D 354 550°C B8 5 h, B AP AT G R (W5).
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Tab. 1 Initial concentration and particle size of suspended matter in hydrostatic settling experiments
SN TSMAJkh  POM s d(0.5)dfy 0.02 -4 4 -8 8-16 16-32 32-64 64 -125125-2000
WRIE (mg/L) ¥ (mg/L) Rt (pm) wm (% ) wm (% ) pm (% ) pm (% ) um (% ) um(% ) pm (%)
FI)  293.8 55.3 8.9 22.1 23.2 28.7 17.3 5.3 1.9 1.2
2w 48.2 32.6 7.2 28.3 25.6 24.7 11.6 3.8 2.1 3.5
3 589.5 61.1 10.0 20.6 20.3 27.4 19.9 7.4 2.1 2
4k 52.0 19.5 7.2 29.1 24.6 27.3 15.1 2.9 0.7 0

4 RYLRESEIR T, 4 HWIHEATIY 2 SEE, W)k TSM #4351 4 293. 8 mg/L 1 48. 2 mg/ L, HURE Fif KUk
SRR 7.2 m/s F13.2 m/s  ARER T RIITE AR ZE i KUHINRUIR B0 T ) A ok B B 0 A 17 00 55 H St
TTRY 2 LS, Wk TSM MR 5304 589. 5 mg/L 1 52.0 mg/L, A3 T AL AR/ IN KU 58 i A
BIFREZR A IGO0, R 1 R R A B P00k AR A S B0 A TE 0 = 32 wm Z[A], KT 125 wm
AR T o B EE B2 4% KT 32 wm A BURIAR AN S 15% . Hg kA MORE 4 23 A Y0 Bl — A 3 7 10%
30% Z [H].
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W B2 W/, LA /N L 28+ J LA/ N A TSM R RER IR BE 0 R 7R 20% —40% Aity. T b, 75 A — Ul
B 220, JEAS B R 2 A TSM MR > vh)Z 0 TSM YRIZ > 1) TSM W2 T 1T 2 (6] MR BE BB E . TEDITR
3] 3 ANHURE 1 e JEE A 22 50 LU TR S BT RE O, IOt 1 TSM AR R i vl i 52 2 A LA
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Tab. 2 Relationship between TSM and settling time on different initial concentrations

SCHRUK P

TSM ¥R JE 105 4R B G R KL

)2 y = 26.2 +180.0e™*"* +90.0e™*""" R* =0.99
%1 2 y =22.5 +101.4e™"° +178.0e ™% R = 0.99
T2 y =16.0 + 119. le™*** +165.8¢™™' |R* = 0.99
2 v = - 11320.7 + 11362. 5¢ ™% +10. 7e ™2 R* = 0.80
F2 IR 2 v =28.0 +105¢*° +19.7¢ "7 R* = 0.85
T2 v =-39.5+44. 67 + 44,67 R = 0.92
T2 v =29.3 +430. 1e™*° + 132, 6e™*** R* = 0.99
B3 )z v =32.4 +141. 5% +423.4¢™'%° R* = 1.00
T= v = 20.3 +445.9¢7? +126. 3¢ R* = 0.99
2 v =6.7 +43. 27" R =0.86
54 ) )z v =4.6+46.2¢7 R =0.82
T2 v =7.7+43. 17" R =0.91

1)« 3R« LRI ] (min) ,y Sy TSM W% (mg/L) s B UGS HEARZ B n = 18.

2 WURE T TSM e i 5 1T R I 18] 56 R 015 45 SR8 I, K
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M TSM Wi BRI (568 1.3 IRSEE) , AP & 13y
KT 20% ;7 24 TSM FIaRMR B /NG (5 2 4 IR SE8s) , ol
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TRRTZE LY FUBORL TR M DR 5 R A £, DT S O DL
AR IR R AR
2.3 KK EFYRTREERR
2.3.1 M EH AKX HEGEF I EER PR S

300 |
‘ s B
250+ ¢ o Hig
%200- A + TR
& 150}
R
100 m A
50 - ’
| ]
0

[I? 4';]0 460 1 2.00 16I00
UL i /] (min)
KL SRS 1 ik b 3 AR
TSM e -5 Ui ] 199G 3
Fig. 1 Relationship between TSM and settling

time of 3 sampling sites in 1st experiment

{E R4 3 0. 089 mm 0. 072 mm 0. 010 mm F1 0. 072 mm, #2546 50 2 238 4 Fh R YT 4550 5 0. 0056
em/s,0.0036 em/s,0. 0070 em/s.  H PR IR R AR AN R, LTRSS 2 S8 25 R ], BRI e AS B 1 B 1
R R E R AR T R R W BT TR . $ B (1) RS AR E R S o = (v, —-v) /vy WER
165" s LT FIHE ST A B T AR EDRLAR 15 00 T A UTIE A (35 3). 45 R W], KA b R [l ki 4%
W=, TR R 22 R, MBIF YRR A 0. 001 —0. 032 mm B, H XA 90T H % 54 0. 0001 -
0.0719 em/s, i M4k 4548 2 0. 032 — 0. 125 mm B, HXF R AT R 2 1 K % 0. 0719 - 1.0964 cm/s. 40l
SRLLAIAT KR 2.0 m 3, T 52 58 4 23 sl S 0RIR 25 A B VR 9 He W DT R 1380 MK T 2 39 Re 1Y)
BRI 298 0.77 =793.7 h (L 7EYpki4% 4 0. 001 —0. 032 mm) , i 4 EIFYRAR I ZE 0. 032 - 0. 125 mm i, A

KL WAL 0.05 =0.77 h(3£ 3).
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T3 BIFURAR SRR R
Tab. 3 Relationship between particle size and settling velocity of TSM
i 4% (mm) 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008
LR (em/s) 0.0001 0.0003 0.0006 0.0011 0.0018 0.0025 0.0034 0.0045
TR TR Z S I ] (min) 11905 2976 1323 744 476 329 242 186
MOKTTEBERTEI(h)  793.7  198.4  88.2  49.6  31.8 22.0 16.2 12.4
4% (mm) 0.01 0.016 0.025 0.032 0.05 0.064 0.1  0.125
IR (em/s) 0.0070 0.0180 0.0439 0.0719 0.1754 0.2874 0.7017 1.0964
MU TR ZE IR A (min) 118.7  46.4 19.1 11.6 4.8 2.9 1.2 0.8
MK T 2 A B (h) 7.91 3.09 1.27 0.77 0.32 0.19 0.08 0.05
1) DI A H AR a=1.65.
232 BEAREREFITAENEF YA BRER HESZREWE TR YIIEER (LIS 1 REE
) BT FR 4. ZRE DU SEB T EE TR 1 vk B - BT R s R R A T AR RSB &K BE Logistic o
BAE K R AP (E 2) A hgh
@ =0.021,7(1 +exp(=0.026 % (C - 166.3))),(R* = 0.98,N = 54) (6)
K (6)H, 0 HFHVIEHE R (em/s) ,C HEIFYIWIE (mg/L) . 2 KW, 4205 Pk BRI (€ <100 mg/
L), I 17 0 AR T 3R R e 8 T A W B T B I P AL OGO 2R 5 T A8 7 VR B 45 v B (€ > 100 mg/
L), Ui R 1 SR B VR A B T v 3G . A, I T AR EF T %) B8 0, Ak 17 400 190 - 357 0 ok e 3R 0 T s/, 24
UURERT ] R s B, DU B b TR . BRFRIUN A IR DI AY 180 min P, P X IR 2 45 50T
180 min B S350 P 2R AT W AR TR 3R 1/5 — 1/2. TSM R FEFERT 180 min PR fb iR K, 7E UL
VeI HA TSM ¥ B (0 103k 50% DA 1. 7EBJG 3 -6 h 7, Tk 2R ik — 25 R W, F IR RE A T/, T #E
VUL T JW/INSE, JL /N JE TR B b T AR, S0 IR R BE 1 RN B AR D). & Bl TSM ) 4R e
FEFEULRE 24 h J5 , UTRE TR FE RHRAZ T 0. 0002 —0.0009 em/s 22 [8], HHZEAN K. 3 158 B A3 B V7 9 1 UL g ok
R — WA R, KRR S5, 78 48 s 18] P R UKL 04 JE AL AR 4 A ML RES AR BRI ok, (H/K A
B4/ INTSUREAG ATLA) 0 A R T 58 1) 5 4 T o D) 5 A B i)
aosok 233 HMIUH T EER G o4 4 REK T, By E
RRIAET 11 pm Z [ (F 1), 7EEFEWEZ <4 pm 4 -8
" pm 8 — 16 wm 16 —32 pm JLAS B P, &R0 A 0 BB o5 (9 B 45
FLE N 5], I7E 10% - 30% Z 18], KT 32 pm (R0 42 78
3% —15% 2 [6). BT EFEYTE T ISR, — B KBk 1Y)
e BIRYIE e UL, FLUTME R, NBURL ) 5 T g L
P s P : BAWRIBE, FULHY 3 S PURR A A — R, £ S UTREE Rl
0 100 200 300 400 500 N N TN i ke >
B 9P 9K B (mg/L) AR, 2R B DT R J5 AT B3R /)N,

] o . HRAE W C L WA AT S 45 3, B YR A2 7E 50 — 125 pum
P2 PR — RIPIRIEHORR o oy oy b o 75 0. 1754 — 1. 0964 en/s 2 ). #5UTHE
Fig. 2 Relatl(.)nshlp between .TSM con.cen- e PR T RS 25 1L 54 em 3 BEARAE 50 — 125 wm 165 BP9 19

tration and its average settling velocity WORTE S min 2 N AERS A TR AR, MRV B2 AT 32
pm FRSURLAE 12 min NBERS 2 TIIARIR. A2 <4 um 4 -8 pm 8 — 16 pum 16 - 32 pum 4FRITA KA
[ 43508 12.4 =198 h,3 —=12.4 h,46.4 min =3 h,11. 6 min —46. 4 min. LIS, YU 12 min 5 TR
R /NT0.0750 em/s 46 min J5 TR ZR /N T 0. 0196 em/s, 120 min J5 B350 3 28 5 /N T 0. 0075 em/
s,360 min J& FYTITREH RN /N T 0. 0025 em/s, 720 min J5 FITTIREH 2 5 /T 0. 0013 em/s, 2160 min J5 BTG
BN /NF 0.0004 em/s AR, FF 50706 24 R VRS TL” BTSSR AT LU BT A, R AR AE
0 -32 pum Z[HES, Fvk 2 M4 R B0 EE RN IE AJ5 % 150 038 R, % TR0 aa vk BRI 5 3 1k
SEHY PTG R R SR Tk 1 IEM FRE. hFIrk 1 Al SRl E R K E S

- £ ¥ # (cm/s)
= = =
s ¢ &
h (=] h

0.000
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R DL 3T BRAEL, SCBR b —{H He P m BT R R AR 2. B, D7 1% 2 DR R E S
D 1 YRR AR R N IRET , A R EE BT vk | M. DA 1 AT E /) , IR D7 12
2 HTFEEEE AR (RN B8 B AV R DR AN S B DR T A 1 , T 2 2R BB TR 1.
4 BEREWEEHE PTG R
Tab. 4 Average settling velocity of TSM calculated by Mclaughlin method
DUREIFIR]  OKGEMBCPE . EREBRE DAL PRI DA TR DAL WAL

(min) (mg/L) UUFEHER (em/s)  PIFEE R (em/s) JIEHAR(em/s) PIFEER (cm/s)
5 287.82 0.00241 0.00148 0. 00286 0. 00225
15 272.11 0. 00267 0.00269 0. 00307 0.00282
30 239.17 0.00351 0.00403 0.00393 0.00385
45 198. 86 0. 00286 0. 00506 0.00634 0.00487
60 193.54 0.00242 0.00486 0.00429 0.00393
90 162.95 0.00204 0.00385 0.00487 0.00371
120 141.73 0.00176 0.00349 0.00471 0.00343
150 129.41 0.00152 0.00319 0.00425 0.00308
180 119.97 0.00148 0.00312 0.00361 0.00286

360 91.94 0. 00090 0.00194 0.00247 0.00185
720 65.16 0. 00045 0.00122 0.00175 0.00111
1440 38.84 0.00033 0.00081 0.00116 0.00076

AN, X FUTRER bR 3 ANEURE L Ab i TSM ¥ 3, 2E DRI T R AR e (TR 2) . % -3 o
KAES 3 RS2 ,20 min P TSM HefE FRE T L0 1, iR PR A0 DR B 10 wm #2887 1 3
R A BRI T TS E 120 min, B FUA — 2 0TRE AT 60 min , TSR SL I T 4 i),
PRI T ) W R SR, D7 v | A A PR A 3 0 AT 8 7 4 (9 T g o R, (L T L A KL e
T WA 22 5. TI7 I 2 BRACHT ) S W K1 17 4 R R 00, L R T 36 2 76K [ ), A ) 8
35 A S (5] ST R AL, T AT (0 7 15 2 A B 0 TR A BV 0 0 S e, B BB A 1T o 6.

P A S T 3o AR 57 B KU Bl | PR IT KA LA R — BB A1k 5 | A A 0 YR 3 45 S , L T R
PERS > BT R AR 2. RS 4, 5k 2 T TR R AR FRFE 0. 002 - 0. 005 em/s IS AL ELA HIBT
FLAEH IR, Rosa I Ontario 118 PF 1) (1) 57 UL % 0. 00009 em/s'"* | Eadie 25 5E Zug 17 9171
R R O 00022 em/s ™) A5 SEBRIT T AGHIFSE 26 W LMK XSS PR MU M i < 0. 032 e/ K &2 53k
A0 AT ) 35 T e 8 g i BRI 7 0 A LA 3R AT A 1 T 5 8 DA S R ) T
HE— AR

3 #&ig

(1) KRR T Y TEFRUTRET , KA o 77 0 W B 5 T Bk i) 222 8 250 D ) B, LR TR0k oA L)
B ARG, BTV B AR [ (A A bR i e RO U R e

(2) FI T A SR 2 VR B WA VAT T AR R B i W iR T B R R TS 28 =X
T R R I B T 0 B TR SR A /0, U BH KT B 7 W UL AN T T SR U L, i B T B L. Wit
WA SR B SRS B35 K B i B DR R (H AT ARSIl . T A2 IR B W R E S TR B33 T
ERVF ORI I TR 0 0 R 5 K A e ) R VR U B A G, AR VR e B K, LT A S R
K, 7E 20 =30 min LAPY , B TRV 50% UL b 55 A, Bl 25 U S 18] F 388 i, 2 3 400 190 S 24 T e sk R
BN, MRS RIS KR TR B S T RE . P EERE AR A FKER AN RITTRE B [ A
[ A 350 A A SR T B, T LA A (0 P 2 ) T e AR 40 A 7 00 1) S e P, S BBCHL R AR DT R Sl 8. e AR ST Y
Tk, KRR Y A TR 44 [ 0. 002 - 0. 005 cm/s.
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oL p#BCDE hi jolL 4. 7 TANXW+hijgBC“abcz P;a#Ms
hi joLH gBCDEZ Logistic # $

w =0.0214+11 + exp! —0.026 x 1C - 166.3"""#R* = 0.98#N = 54.
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