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Fig. 1 Process of magnetic biochar preparation by coupled thermal pressure filtration treated Cyanobacteria sludge
W U85 00 W S 0 iz a2 B TRl DOKZE SO RIE AT T, SRR TRk, DLR
IRANIRBE IR I B B THR R R 5 Comin !, B IR THE = 300 °C, [R]85 4 5 A
AR (120 Lomin '), K05 U8 T 80K 2 g 2 10 3% b, 45 B 60 min, ZRASAE Yk BC-300; HRKAEY)
% BC-300 7£ 800 °C T{584 120 min, K345 BC-800, 3 B4 BC-300 7£ 800 °C T {584 120 min,
[Fi] BRF [ 0 P 383 2R 100 kgeh ™! BUOKZERL, 3RA54E 9k BC-800-W,




3164 ok L OB ¥ M 145

1.3 SIS

450 I TN M 9 ML (X16AGZFDR20/800-UK %, B M X% Y IR AR % 4 A BR A 7l 17 438 T 1AL
(wg-10 B, W VT3 KR AR R AT BR S 7)) S 4 (ROT-95-9 1Y, TG 8 3 3 bl 28 )5 7K 4 i
FEAX (HES3/02 8, g e ) -FE R 2 EBR R 5 A A F); Bl (KSY-12-16 8, [ BRiF BT
PEMCAT FR A T]); m M BE b 22 AR HT A (JW-BK200 2, b 50K (s TR 4 5 R AT FR A A1) 5l
TG (SULS10 8, H 3L @i BoR A Fl); RBhFE S B4R T (VersaLab A, WRIIT 2 F i FFHE
AHIRAFD,
14 SHAEE

SR K 430 5 ASCI 52 7 7K 2365 SR B bR 1 5 ik I VS/TS!® IR 1 A ) e B BREIE T SR
FH b 25 1 R A A 5 Wk A W e L R THIRR 5 SR P 4 - I B0BE (SEMY) LB G 1 26 ) e 3% THT 45
F 5 SR BB AL (EDS) e S TR & it s SR AR S RE il W 5 10 5 0 1 A 0 o s [ 2k
2 #HR518
2.1 EERAIRE SR K

WAL A Y ZREE ] L TR S LA T A X i Ve AR B K MR RE S, R A5 Y SR A ) R
FEPEAAE . IR HEVE T FT i 10% %) FeCly, #RUEMR A 80 C M, & 2 e T ik 25 4 N #4% g
JI58 7 i 308 R A B i s 1) 7 A8 1 0GR DA R R O 1 L BHL

&l 2(a) AT AT, 7EHEUE W 1Y 20 min (N, 3 AL 5050 00 R R BE AR . REE R UE ST, SCEE
ZH 1(10% FeCl,, 80 °C) Fl15Z 54 3(10%FeCl,+40%Ca0, i) B I8 AR FLZ T K TS0 86 41 2(10% B
4 Fey(SO,);, 80 ). 454 Il 2(b) By L BH A48 vl 0, JEJE B BESC B4l 1. 3 (% EL BH 43 51 ok 1.48x
10" mkg'. 1.28x10° mkg"', /NT LA 2 LB . PIL, 78 1638 B B 52 B0 o 4 A9 6 98 1k
AE. BEE SRS TR, RGO W e . R, S R WA 8 . YRR B
SERLJE , AEE SRR B e ) JC TR X AN e R R 20 T, U OGP R IR, e R R PN
AJEREAK, BFERE N BERE, MUEUHE 8 E— 20 K30, RN B, 3 4S5 5 IH 2 AR 9 e uE
A, SCEGZH 1 FLPH A 2.25%10" mkg !, SEEOZH 2 HEBH M 2.81x10" mkg ', 2G4 3 L FH A 2.21x%
10" m-kg's e, 34105 A U8R AR TS 51 670, 560 FT 700 L

_ 1
800 [ o109 FeCl,,80 . —a— 1095 £Fe,(SO,),,80 30410 e S0 0%
R oZR T e N ”
700 | —4—10% FeCl,+40% Ca0 K:iﬁ*‘ 5 5x10" 10% FeCl,+40% CaO, it
600 ,,./'/'M‘ i
: ~ 20x104 | o
% 500 1 -.,."”._.NM - 5 %
o | B /
= 400 ! 1.5%10 |
5 00 g /
9 ol = /
300 2 poxa0t | /
200 /
, 5.0<10° - /
o L ERmE //
TEUER B X BN HYIgE
0 1 1 1 1 1 1 1 1 1 1 0 | A
0 40 80 120 160 200 240 [ [
3t g [H]/min
(a) UM AP I Tl ) AR AL O 2 (b) HeISFIHEMEN B i i e e LU BH

B2 HEEREIEMR
Fig. 2 Properties of Cyanobacteria sludge filtration
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Fig. 3 Cyanobacteria cake after pressure filtration under different conditioning conditions
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Fig. 4 SEM images of magnetic biochar under different process conditions
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Fig. 5 Magnetic hysteresis loop of magnetic biochar
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Abstract In order to solve the difficult problems of deep dehydration and blocked access to resources of
Cyanobacteria sludge with high organic content, a pilot-scale process of magnetic biochar preparation by deeply
dewatered Cyanobacteria sludge with coupled thermal pressure filtration was constructed. Through the
determination of water content and volume reduction rate, the effect of thermal pressure filtration was studied.
At the same time, the magnetic biochar was characterized by measuring the iodine adsorption value, specific
surface area, saturation magnetization and SEM observation. The results showed that after thermal pressure
filtration, the water content in the Cyanobacteria cake deceased to 65.3%, the corresponding volume reduction
rate reached 71.3% and about 70% of the iron element was maintained in the Cyanobacteria cake. Densely
aligned micropores (p=1.5 pm) and ferromagnetic substance were observed on the surface of the magnetic
biochar. The magnetic biochar had an iodine adsorption value of 391 mg-g', a specific surface area of 165
m* g, and a saturation magnetization of 32 emu-g'. Iron salt, as the interconnecting substance of the process,
played the thermal flocculation role in thermal pressure filtration for hot dehydration, and the catalysis and
magnetization roles in the magnetic biochar preparation. Pilot-scale process of magnetic biochar preparation by
coupled thermal pressure filtration treated Cyanobacteria sludge would help to realize deep dehydration and
resource utilization of Cyanobacteria sludge.

Keywords  Cyanobacteria sludge; thermal pressure filtration; carbonization; magnetic biochar; biomass
resource utilization; coupled process
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