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Effect and Application of Biochar Based Flocculants on River Sediments Dewatering
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Abstract The solidification and dewatering of river sludge is a key step in process of sludge dredging. [ Objective |  This paper
mainly studied the effect of the dosage of biochar based flocculants on the dewatering performance of river sludge. [ Methods |
Through experiments such as sludge specific resistance and tail water quality detection, the influence of FeCl;, polymerised aluminum
chloride, polyacrylamide, and sludge based biochar on the dewatering effect of sludge under different ratios was explored. Finally, it
was determined that sludge based biochar has a good water quality improvement effect. [ Results]  Based on cost and dewatering
efficiency, the optimal dosage ratio of flocculant PAM : PAC : sludge based biochar was determined to be 0.03% : 1% : 3%.
[ Conclusion] On this basis, further practical project applications are carried out, and the result shows that the dewatering effect of
river sludge is significantly improved after the addition of the aforementioned biochar based flocculant.

Keywords sediment biochar flocculant specific resistance dewatering and solidification
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o FIE R T & A KA WL, A 5 SR K P T
MELAEA TR AL B s AR Y — AR |
R R A SRR A RS R R A7 WAL B BE RE T
TR K PERE , M REA SR IR IR P TS Yy 7

WFoE T I, 5 EHIE T —Fp A ok 3L 2%
) H TR A RGN (PAM) (R A& Ak
R (PAC) TR U 5K M 0% U5 Ak 7= 7 e JE A6 W o,
W R T A b BN R 5T, 45 AR
IKBCRELE AR T, e 200 78 4% 25 700 S A 80
FLA, FERRAR TS G 0 25T I 08 s SIS TR M K S50
It H 7RSI A g — 2 A T SEBRm H N B T
BEAF IR
1 #wRl5AE
1.1 RIe i R ik dr

RIS Ve RAE AT AR A oK 5 IR
7RI 250 F B ER 7 AN 87 i R % ZE TR
SFARERE(XDB0204) YQ-050-03 5 fi R ke, REM
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Tab. 1  Characteristics of River Sediments Sludge Samples

fRAbE) ™, B K o ik Hl 0 T2 R,
WEHE 12 h JE RIS R DWW, He it b 1 - 4
T BTk FEBR A F T F i F 2% b 3 35 v ik
FEKIIRACS R | SR ISHR] A 4~ 5 h, 38 7= 4 B
AR SO 4 R R A B A A R 2 T
KW 3 K FHAMAE T 105 C FHETAH
TRAR i TR A A 7505 U8 o LA 40 B 25 PR 1)
P A VLA ¢ S I, VR 2R i A ok
R R & H NP KFETEFES,
& RAF R ABE B G R A A AR i %
43, T RASEERTS IR 1 SR IR AL A . A o i HL AR

Jan2 2 fros
x2 AYKRMER
Tab.2 Characteristics of Biochar
e § AU
pH fH 8.71
As/(mg-kg™") ER
Cd/(mg-kg™") 1.90
Cr/(mg-kg™") 68. 85
Cu/(mg-kg™") 61.39
Ni/(mg-kg™") 15.93
Pb/(mg-kg™") 42.24
Zn/(mg-kg™") 1911.37
R M BUE/ (m? g 28.97

i35t 5 AIIESE S Rz i B
pH {& 6. 02 /
B/ (mg-kg™") 0.28 0. 04
#/(mg-kg™) 41 4
K/ (mg-kg™") 0.412 0. 002
Gy &S 37.8% 0.01%
B/ (mg-keg™) 20 3
#/(mg-kg™") 45 10
fifi/ (mg-kg™) 9.86 0.01
i/ (mg-kg™") 27 1
B/ (mg-kg™") 238 1
MA(TN)/(mg-g™") 0. 054 0.014
HBE(TP) (£ P)/(mg-g™") 1.5 0. 003
1.2 RWHE
121 Rl

A=Wk F B I T 4 4 R T B ek
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1.2.2 {5ULLFH (SRF) 4

SRF J2 R i5 e i U TERE M 25 & MEdE 7, AiE
Wl 7] — 375 Y AN [8] 75 98 hn A 2R B8 R 5 10 3 08
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L

ARG B HAS A R R R R R
P H s R AT GRS, 40 mL 228 510
K5 IEJE T 100 mL AYBERRHR , #2248 [RITC He 5 hin 22 5
FIFHEATIEHE . K 22 SRBER A B B 75 e TR SRR
SR B IR SF, B & 1 min B 2 s IR
AUEW O N, P B s A, B HE 5SS E
(0.05 MPa) b}, FFUREERR 15 s 0 5% 1 IRIEAARE,
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Fig. 1
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S W HA o BRBET , LR B AN Ak 3 PR
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Tab.3  Flocculants Dosages

AW IR EDS V- A ]
EDS Plane Scanning Analysis of Biochar

1.2.3 SWihk

AR5 fid it SRE A5 A FeCl, \PAM \PAC
S0 LT U8 A 1 e VRIS (R B EL 451 % T 5 e A 7K
PERERYSENA , I X SRF 156 5 77 A (1975 U8 R I8 K
JERHEATRE P A BT, T L R TE ) (TSS) L B B
MUEE AL SR R (COD, ) VR TP SR, 4G
BT IRFEARBIN H) T 19 & RS e 5 A=)

RREE e e Tk WREERR g s X .
1 0.03% 0.5% / / 2 %%5_1.‘_-'._%?
? 0% 0% 0% / 2.1 SRSREEWR SRF EEIHM
oo e Low / AR B 3o 45T W D8 ) SRE K 4 R [
) 0030 0% 0% / LT 36t 75 VI K P B 1 5 T, 85 22 VI 0 11
5 0.03% 0.5% 1.0% 1% SRF ¥CHE U156 4 7
o oo LoE > S3Hi e 4 IR T S 1 ~4 WA, 7E PAM PAC
! 0-03% 0.5% / 3% B S3 51 09 0. 03% A1 0. 5% i, FeCl, M 0
s 0.0%% - Lo% ’ 4% 2%, SRF {E\ 9.39x 10" JGi# % 1. 17x10" J5
ML " W2 7.30x10'°, BIAEAR N FeCl, i, 75 JR MK
F 4 ENTIE SRE BUHE
Tab.4 SRF Data of River Sediments
TS5 PAM PAC FeCl, VEJRILLE Wy Bt SRF sk

CK / / / / 3.20x10" 45.8%

1 0.03% 0.5% / / 9.39x10'" 38.2%

2 0.03% 0.5% 0.5% / 1.17x10" 56.9%

3 0.03% 0.5% 1.0% / 7.90x10" 58.7%

4 0.03% 0.5% 2.0% / 7.30x10" 47.9%

5 0.03% 0.5% 1.0% 1% 7.82x10'" 47.7%

6 0.03% 0.5% 1.0% 3% 4.53x10" 42.9%

7 0.03% 0.5% / 3% 1.18x10" 45.8%

8 0.03% 1.0% / / 7.30x10" 45.9%

9 0.03% 1. 0% / 3% 5.96x10" 49. 6%

T CK ARER A IR AL, BEA IR 2557
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REA T TR, (BB FeCl, B B340, 15 R REK
PERERE 2 15 2] 1 35 52 . R B 2 2 R o
FeCly , FI| FWZ B Fi, o F0 A A G B, SR 4R Il e
TUTE B RIIURL A AL AL | DT B2 v5 T 3 38 32 0 Ah 32K
o AEXF IR K T 3.4 Al AL 7E FeCl, M ik
F| 1. 0% J Bl AR 02 (9 34 K SRF B R R 2212
255 % 58, FTIACH FeCly B ERAERE N R
1.0%.,

ST TS 1.6.7 WA, FE LR FF PAM  PAC
BhHE 20504 0. 03%F1 0. 5%, BANA 3% 75 Je 5
AW SRF M 9.39x 10" 34 % 1. 18x 10", 15
K PERE T B (H AR I LA A 1. 0% FeCl,,
SRF fEM 1. 18x10" [ % 4.53x10", I5 U8 i /K P RE
BERTE, XTS5 5.6, 15 Je 5L A Y A o
M 1% 88 &= 3% I, SRF A M 7.82x10"° [ &=
4.53%10" V5 i K P AR 3 HE T, vk i Y 3k
AR B BRI & 3%

SIS TS 1.8.9 WAL LR4F PAM $n &y
0. 03%M}, PAC it M 0. 5% 34 % 1. 0%, SRF {H
M 9.39x10" FEZ 7.30x10", 5 Je K 1 fEA Fr 4k
Fh s FEBLEEAE FIMA 3% 75 I 3L W ik, SRF {HF5F42

2 5.96x10" , 5 le ik aefs 2t — L7t X
AIREE I T5 R AR Yk B £ 5 BA TG 1 FLpRZ
), BB PR UETE S 225 e Kk d B A K e s i
FREETE MG AR PG TR R G B S R, bt
o2l BRI WL 7E 32 R KA R v AR S 8ss
BdEZE, ML =15 T K R0R

STHAR B F 5 6.9, BRI BEH] PAM :
PAC : FeCl, : 5 EEA W) s I L 44 0. 03% -
0.5% : 1.0% : 3%, SRF {H /N, 4. 53%10' ;0
24 PAM : PAC : V5le A9 LU R % R 0. 03% -
1.0% : 3%}, SRF {EB% T+ 2 5. 96x 10", SRF {H
RN, SR IR, J35b, N& B4, H
T L T B PAC 4 4% 4 1 000 ~2 000 J0/t,
i FeCl, —fB 4 2 500 ~ 4 000 JC/t, FeCl, 418
PAC Mg 19 2.0 ~2.5 £, B AT RISR ] PAC B2
LA, BRILZ AN, eI 0 FH 7 T, 26 3 FRED
D8 4 FOIC 5 T 5 00 2 24 T D SR A T
I, NZRIE B P AT 55 1 B T TA kg 22 0 59 1) e R
HNEEN 0. 03%PAM : 1%PAC : 3%{57R KM%
2.2 SiRERBEKRSH

15U FESEBUK A 45 S a6 5 TR

®5 TGRIEIEBOKBUSTHY O M COD,, EA TP Kl 45
Tab.5 Determination Results of SS, Chroma, Turbidity, COD.,, Ammonia Nitrogen and TP in Sludge Filtrate Water

S PAM PAC 5k %‘i;%’#ﬁ:;/ i COD¢,/ E‘&Z}?ﬁf TP/ﬁ i/
W (mg-L7") (mg-L7')  (mg:L™)  (mg-L™h NTU
1 0.03% 0.5% 0 22.36 203. 87 19. 18 13.51 0. 999 18. 14
2 0.03% 0.5% 3% 15.63 139.53 17.52 9.25 0.947 15.41
3 0.03% 1.0% 0 68. 43 615.21 21.78 11.22 0.511 59. 88
4 0. 03% 1.0% 3% 42.38 364. 05 16.15 7.39 0.322 37.85

3% IR 1.3 R 2 4 WAL V5 e A W g
(AN B REAR T 95 e R E B i, 24
PAM #0144 0. 03% PAC #H1E K 0. 5%}, 7578
S RN R 0 3 E 3%, 15 R IE IR ETFY
TR TFET 30.1%, A TR T 31.6%, W HET
F% 7 15.0% ;2% PAM #5020 0. 03% PAC N
H 1 0% 15 EE Y AR N 0 3 2 3%, 15
PRI ETFY S ETRET 38.1%, A T
40. 8% ,VEMBETNFE T 36. 8%,

M COD, Z A TP WA E5 50T LIE H, inA
3% 75 R ILEY B G, COD,, Fl TP &4 — i 7
JEMFRE, 24 PAM $in 2l 0.03% PAC &
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H 0. 5% 15 EEE Y AR I 0 3 % 3%, 75
JeEIEH COD,, &R TR T 8.7%, @A & it M &
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0.03% PAC FEhNE N 1. 0% W}, 15 9 K2k By w4
HH 0 W E 3%, 5 e RIER COD, T N T
25.8% A AR FMET 34.1%, TP FETET
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IR ARGE A 5 e 3 A W e N X ek 3 K
JiA B R AR 3 i TR B Rk LB S
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Fig.2 Layout of River Sediments Disposal Plant
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