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W OE FASK &G Te TG K 5 IR A AR & R T IR (Iron-SBC) , bt i@ hiE& ki, HF
THHEGJERLK o BFFT T Tron-SBC MY e A #5 45 11 Je Hoi 1k PDS JAEE 758 B K BO8CSR, FRER ot G b ALl . 4551
F W, Tron-SBC i fE il £ & 16 WA K T & 8k P TG 2K T 5 Y8 Lo 31, BN 3 E 800 °C . #A ] 1 he
XRD, FT-IR X BET 3 #r &5 £ 0, SFEIR &S RALL , Tron-SBC M 3 i AL A FL 2538 K, R 2k T Fe' Al
FeO. Fe,0;. Fe,0, £k WA/, I &H KEE MR 4Gk PDS T # 1, Iron-SBC T Y Fe'. ki b
KB B8 A 45 4 88 250G 4k PDS, 774k SO, F1-OH A i 3L . XPS /- Hr 4 & B, Iron-SBC & T &8 43 Fe* 9 S 1k
Fe*, HHEM C-C. C-OH M C=0 % k% 1k, I H Fe-O#k i . % Iron-SBC/PDS i BV5 8 /5, CST. SRF Fl
W, A B JEJR B 19.1s, 14.9x10% m-kg ' fi1 85.06% T 4% 8.4s. 5.4x10 m-kg ' Fl 73.48%. AWFIT 45 L0l Jy & &k
15 I8 AN 43 75 U8 SR AL RS PR IR B K SR S

KRR BRILIE IR W ERERER; J5IRMK ;AL

5 e 7 H TG 22 e n Ab 3 AL B R R H 45 58 Y o RS Ye AT B K O B Ak BTN
ALY, R SIS YR i s U kB R Eh v 2R T B R R R AT Ok R R Ak ke 1)
MAEAFAR, FEIGEEY A SO, -, B A LR . R RS . W AE TSI, AT LI R
MRS Ve SRS e i i, BN as 5ok, BeE e ik Eaes, Nt AR B e b B
AR SN e WG AL B R R 0 vk A G AL . BOBE A L R AR TS A . BE AL . S E SR
WEALSEW, Horb o E 4 8 Fe oM A IRRE . Joim Y fg 2] 3z 6D, a0 ZHEN 481 R H Fe* I
1k PDS JH H {5 e /K , #£1.2 mmol-g”' VSS PDS. 1.5 mmol-g"' VSS Fe*', pH 3.00~8.50 &4 F, 1 min
N CST FJ FAI% 88.80%. X /&K Ky, Fe* I Ab i B 2 £k 7 A6 (%) 3 S04k Pl 5 AT DURSE S 1 A= 4 240 e
EPS 25 F4) R H v [ B S8R5 5 19 98 O g AT 21 2 E 0K , (AT 2R 3 I 45 B K BRI ok
HIE M K YERR S Bl kg, SR, Fe TEMS M P AR, Hid |mAFFERT 25 5 K SO, -, FEUHE
R BARS, R i, BIFSE N 53k B 80 0 P e S5 b R 2 T DR 4 e AR 8 0, ildn, T
ARU SR FH A Wy Joie R e K T 0 e S o 5 B 2 0 K R M K ) 2 W i T A A R R S BR HE R (E2)
RN B2 1) 2 BR AR B S AR T SRl A 1 e R oK A s WANG A5 R FH S04k 2 i v 12 o e
B RIS TR X VU A R LB R B E S, 55 83.48%., MULW A, SRR
BERTT R I B R R P A — E R E AR AL AR, i Fer R ALAEAE R M), {H H FiiZ 7
AR RS e K 7 T A 8 8D, A ML ZIR AR T .
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EAKT E R AU SRR, A SCEIRU IR, n] DU s B ) A A T E LR S
PR T BT RE A V5 R A W i . 4K SRR GBI L, WTUMERRE., WA KT
Bis U TG KT e I A A R TS IR Rk A RE, ASAUET DA D Fe? i Ab SR AR (W] 8, 8 W] 5K
2 FpG R A IRAL R, AR TR s HE . Beat, AR R, fETE R ELE R A SR
RHATT DUE A5 4ok, BEART5 TR T e, Ml KGE I, A R F5 U8 A9 B K 2 BE A 4 w11

ARG KT S BAEIe MR, 15K TSR iR, K 2 FHIR A JE A £ S U8k
(Iron-SBC) , #R5¢ Iron-SBC (1) e il £ 25 11 I X Hoilb 47 17 R AF, Xt L Iron-SBC/PDS & R 5 HoAth & &
X5 e R BRI R IE S ALHUET, DA R S U R e A R A TR AR R S
1 MB5ERF*®
1.1 SRR

15K T KI5 PR 4R K T kTS T 4 5 F 1 BKTBKSRS BT BKS RO FEER

B REET G KA FE 4K . 45 Table 1/ Chemical composition of water supply plant
v SN SN dewatered sludge and sewage dewatered sludge %

BB R T5 K ) IS e Mg K & 835 U6 L bR
B, RS FIRT, BRESHIRE, it 100 o Sakia” c o si Al Fe JHb
Hi, BT Tt 4. X 5205 5 GoKT B 40.09 3476 497 592 8.14 6.12
TS K T ISR KT S eks R CE A 15K 15 4849 34.62 345 296 094 9.54
M, WL 1

T A 15 PR IR A TR — 35 Kk Ak BT i R I R HRISROBASH
ﬁ{’@ 43: {ﬁ\Hﬂ o) 9; VR, it 4 mm [ ffﬁ% Table 2 Basic parameters of waste activated sludge

W EBRIE TR R A, 4 A mTiEE, AR 1SS/ ?*’jw CST/s SRE/
FAHE E4CRIF R SRRk g L) R AR C10mke™)
16.0+0.3 98.5+0.2 85.12+0.53 19.1+0.4 14.9+0.2 6.68+0.1

PRI LR 2,
1.2 HESRERHNEEEE

SR AR I ) B R L Vs e . BIKE R AR . BRI . 2 100 BRI 45K & g5 e 55K 5
PI—Z MRS, W—EmiRE S G MEREA LB TR, B2 HRAYA), BodiEs
W AR B 53 i A LA #F 105 C TR BE2 h, 15 EIR A 75 T8 (mixed sludge, MS) . MS # 6 . BF 5,
i 100 H i J5 i AR, WG 2 =, B EE 15 min 2 (AR 200 mL-min™) LIHEH
WriE N A, B AR TE A E 100 mL-min™, JFR & MR Y, 7E S Comin”' (9 3R T THE
BERE, e EE, REMEER, 525K (iron-sludge biochar, Iron-SBC) , f
St#ERNEFT T XRD., FT-IR Fil BET R 4E 5047 .
1.3 LW HE

B 200 mL 375 U2 B F 300 mL #EJE b, K HEIR & TR R AE B R R & 65 ¢, B
350mg-g ' (A5t AT, LUT[A) Iron-SBC Al 150 mg-g ™' PDS, K 40 37 7 FL Sl 4 e 45 A o ) 2
7250 rmin', JZN 20 min, SR ZE RS, I RE 15 U6 B 40 /K BF 1] (capillary suction time, CST) . 75
Je L BH (specific resistance to filtration, SRF) FIYEHf % 7K % (moisture content, W) ; K &5 (75 e €
W Z00.45 pm JE B0 g€, O € W SCOD., TN Ml TP Jit & ¥ J& ; XJ kb Iron-SBC/PDS. Fe’/
SBC/PDS. Fe’/PDS Fil SBC/PDS 4 i {4 2 i# B 5 e i /K B2 5, Hov SBC Rk 5 7K T ¥5 e 4 IR
L2 iR il & s e AE W ok . DA b 4 ik & Tron-SBC Fl SBC #2 Jill 1 34 24 350 mg-g ™',
PDS #& &0 150 mg-g ™', Fe® 5 PDS B /R bk I SCHlk [17] R B AR AE (5:1) , #RAE AR IRIATT
WL ERAE, M ZE RS E CST, SRF AW, LA ESCIRIEE 3., RA A o 3L 58 K 956 5%
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ik R PR A G R R R HEAT 0T, SR XPS 43T SN AT Iron-SBC 2 T G 5 R 2 R B RE 41 28
b, LA Iron-SBC 1% 4k PDS HYHLIH
1.4 SWFEE

FE i 04 288 3 T A 45 4 SR T XS 4R AR AT Y (Smartlab OKW,  H A< Bk X 25 #1327 ) il
TE s RES BYERIE R A A SR A B 2L AN REAY (V8O, AR & A E)) 43T AR L2 i AR AL
25 M4 3 2 T AL FLBR EE A AT A (ASAP 2 460, 25 [ 22 FAY 28 A F)) 43 0T 5 kR S bR (9 T
FA ., A0SR0 25 DA 2R XS 2O H T BB S (X (ESCALAB 250X, 32 [H P88 K
HRBHE A RA A 43875 CST 2R CST M 5E {X (DFC-10A, AN M RHEA PR 2 R)) M€ ; SRF %
FAAG FC s =3RS g s W, R FHE gk U g
2 #R518
2.1 Iron-SBC RYFEAE

R 5% Tron-SBC 19 4 i A% 73, % Tron-SBC # 47 T XRD M ik, I PA MS A X B (] 1(a))
MS 7E 20 4 21.4°, 26.6°AbFEAE R R B RFEIE , X U I AATE SI0,°. 5 MSHH L, & R # i J5 JE m
() Tron-SBC 1) XRD &l 1% [ i SLAR 22 37 09 A7 S e o o 312040 1Y 7 5 e AR 3% 47 7E Fe,0,°Y;
44.5°F 65.0°4b 41T i 05 5 Fe® 1Y A i PDF R Jr — (™5 24.3°F0 27.8°4b 77 e AT S 0, 3 100 A #7176
Fe,0,%; 36.0°4b (1) i1 51 1 18 AEAE FeOPY, XRD 43 #1# W Tron-SBC 1 K M JE i T Fe® M Z K X
AL .

] 1(b) A Iron-SBC Hl MS B B it A5 6 21 Ah Y% (8 . MS 438 BI7E 3 423, 1652, 1080 cm™ AbAF
o o Sio,
#Fe,0, Iron-SBC 783

m Fe

e Fe O
O 273

MS * FeO
MMJAMMMMW

7 ]
Dele ¢ Iron-SBC /' m
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Fig. 1 Different characterization diagrams of Iron-SBC and MS
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TERSR W, 0 VR B A7 7E BE . B2 (-OH) 2, )2 25 -C=C-F1 Si-O., 74, 7E 2925 cm™ 4k
FI1 411 em™ Ab -t 3R s, 3 5% 13 -CH,-Fl-CH,, B9 ¥R 4R FE I ; 783 em ™! B3l Ky C-H 4[] —
BT 460 em™ B IE R Fe-O RYFFAEIEDY, 5 MSAH L, ITron-SBC 7F 3 423 cm™' Ab A REAIE U6 B ik
W, PR Gt E R AR, -OH /b 7E 1579 em ' b IR ARIE NS, RUIEAER B E-C=C-, SR
Hi5 e 1652 em™ Ab A FFAE IR LB /N, 10 B 220 iR -C=C-3R 3 & A= A0 i 5 661, 569 em Akl
R R RRE I, SRR R B A SR RO M B, 43 IH T Fe,O, Fil FeOP”; 460 cm™!
FF 3T Py Ut W G 5, R FeO I £

F 3% H T Iron-SBC A1 MS 114 kb 2 i AL %3 MS M Iron-SBCHILL RARRILE
FLAE /N, MS B FE 22 1 AR FL & 4 Bk Table 3  Specific surface area and pore volume of MS and
3822 m>g" F10.052 cm®g !, 5 MS HIH., Tron- -SBC
SBC e R BUMAL A5 4618 Kk TR £, 4r  FHAAHE HAR T (g ) LAt em g )
PF) 89.51 m?-g ! A1 0.158 cm’g . X A K, MS 3822 0.052
TE R R, SR NAE LY E L,
WA THRERMILRBHRSAE. B 1.
&l 1(d) 2 MS Fl Iron-SBC 1 L4 4341 F1 N, W Jid B it Ze &l . i1l 1(c) AT %0, MS Fl Iron-SBC [ U
LA P LE 3~5 nm, U B X 2 FP bR FLARTE X AV B P B R I K . FLAR A BT R B
2 FPA R FLAR K 2 AL T4 FL (2~50 nm) S N, KL (550 nm) & FAE & 2 o 200 MBI BT it e 1
TE AR T 8% J e 61 4K 3% THT 45 4 . L 45 # Fn T PR % B 5T A A B AR FHEO. B ET 1(d) BT, MIS T Tron-
SBC 1Y N, W [ - B ith £& 257 H A TUPAC 43 25 IV S8 IR 4 FR1E , AR R B & A2 19 R B 00+ 12 WA
Bl 3G, SFiR AR ULk, R R R AR R 2 4 TR WM s AR R ) B i R ZE VR R
B, RAETBMEERING, WHAFRLRMNIEER . A LI IR T HA 28, [0 20 45 i 2 AT B
B0 TR BEE S 5, B FLAS R AR A LA BY | Tron-SBC 19 N, W5 JiE B il 48 A0 il 5 IR 5, 6o b 61
FREER P,

22 HSRETRRHIEEGMHL

25 K T & RS Ye G OK T Y5 e i 1 B . BRI RE L PGS I 1] X ) S Y Tron-SBC i Ak
PDS i 3 {5 J¢ Mt /K 1 BE 09 52 Wil WL AT 2. fh BT 2(a) TR, M40k T & gkIs e Mmook T 15 e b4 B
1:0, BY R A KT &858, CST. SRF Ml W, 4358 125, 10.8x10" mkg™" #l 81.12%. Bl
HKT IR IR 2, CST. SRF Ml W, #R& M T K, TE4K) & gis Je fis K ) 1508 el
3:1 PR /N . SR BRGNS K T 5 R He i, CST. SRF Ml W, #0348 K. X 1] B & [
. TRl A AL A R R, e A L AR b AT AR SR Al R e A R SO AR M AR T
AN IS KT 5 e LB /N, R BEA RO RGOk ) 15 e i e A Rk, DT AR 1 Ak
b B AT R i SR AR D, N AR R B R D, TSR MOKROCR B2 s WK 15 R
WML Bt S, TR A TE Ve Rk B AR AR D I R A S -k e AR AR S B R
Joi% A 4k PDS.

I 2(b) by #Af#  BE XT Tron-SBC i 1k PDS 1 B V5 R /K MERE B &2 . 1] 2(b) &5 3R Won , IR
J£75.800 °C Hf, CST. SRF Fl W, ik AR, 15 JeMi/KRCR . Miyr e (s 28, 600 C
FRAFTR P B R R R G K TS U8 v AR B R DR PR I A F o M VR IR R T 800 C I, TE A
ffat R, Yk S A A ML ARk B IR TR 0 e, AE g R BRI I e b R Y Bk ek
PEIE P, A HFFEEY B, PR E R T 800 °C I, Fe,O, Bk HGh B FZ k=4 78 i iR
J& 2k 800 1 1000 °C B, f=4 h ¥477E Feo TMiaX $L 8k 1Y S 4k P K Fe® #F T LIAG 340 1k PDS, M1 4
Fm s Ve, 3 s e B K M BE .

Iron-SBC 89.51 0.158
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El 2(c) A #f# B5F 18] X Tron-SBC 1 1k i A 15 . 14 483
PR ko Y5 Je WK B9 52 ma ol L 2(c) AT AT, —o— SRF 113
ul EAwe 182
PSRRI 0.5 h 38 m%) 1 hAf, CST. SRF Al 12
W, WA . 3 W BT R 4 @9 ron-SBC i AL | ] P e
PDS ¥ B35 8 B K B9 S R 1k . X R A R, / !

CST/s

480

DLBEAT SE 4 s L hZ )5, BEE B i ) iy 5

T
SR R, AR B A AR O %722,
W

) N \
T } =t Y

S
SRFE/(10"?m - kg")

Wc/%

Jin, CST. SRF Hl W, #5:& i k&, 16 fbad & 1y 17
B 41 8 335 U R B 7 7

H, B B TS e A LB W W0 e J3 oo o
SRR IR RS, FLBR B R B AL S 2K I5 R 5 KI5

Wy Mo B O v o R 5 b 7L B 9 /A (a) Sk EIGIRAE K V5 TR A He G5 T i K i i
BOR AR, WA 75 TR K I, WA T B A1 75 15 e e
VI B K P R W A

23 HETREKIR % I

480

Xf Lt Iron-SBC/PDS. Fe’ SBC/PDS, sl \ik 1 ]O—ED
Fe'/PDS, SBC/PDS 4 f {k RIS IR J5 , 15 & ] %/ﬁ/ ]S
Ve K M RE s L I e 3 R . IE 3 WA T b Z% 1 pel ?
i, Tron-SBC/PDS Ik £ I FHL V5 Y Ji /K 11 25 5 \/Z%%' ls 217
B W, SR 20 min 5, CST, SRF FI'W, 1§ / I,
Iy R AY 19.1s. 14.9x10% m-kg ' 1 85.06% . a7 s
TR 84 s, 54x10” mkg' Ml 73.48%, & 500 600 700 800 900 1000 i
4 Fo 5 18 3 0K R PR R A R L R w%mmwxﬁg;wmww
1, Tron-SBC/PDS £ % /1 17 #E () PDS [r] i Hi s 5w
Iron-SBC & [l (1Y Fe'. 2k A b ¥ DL 2 H fig ] oSt |,

Wik, P T SO, SO MEBEMAENBIE e ZY
TSI, B L Ak, AT K sl ol |
WEIE T 1598 &K % ELEKR DB ron-SBC AT o Wi
DL B AR B T, R G //%Vé%&gw@
FEA R T 1585 7K . SBC/PDS Hl Fe"/PDS 2 Fif 0l \// 1 %’ 1o §

P 2 X 35 eI K 10 4 384 R 200 Tron-SBC/ %% 1 7
PDS & & o HiI#& J& i 7] LLIE 4L PDS 1 9 5t 10 /////’ 15

AR P TSR SR B BRI 5 )5 # B 44 PDS N7 NN/
AL Fe® FE A iE A, FL T A ok K T 0310 ;é@sma ﬂ;'/‘; 2330
SRRl R R, ARIT KM . SBC/Fe’/ (¢) BT IR SHII IR VR K 520

PDS A 2 X 15 & Jli /K i 1 2R AR 5 Iron-SBC/ 2 RIS EMNSE SRR S REKNZN
PDS #H 2 A~ j( {H 235 A BE e B, A Fig. 2 Effect of iron-based sludge biochar prepared under
N Fe® 2 (i 28 35 FE B 00, TSR 28 7K B kk different conditions on sludge dewatering efficiency
1555 KT 151G P il # Tron-SBC, Al LAMCAI &3 K 5P gk, X BUEMATR H Y.
24 BERFRIERMER

15 P8 b3 WO AL T AR (SCOD) | BV (TN) FILERE (TP) 114 5 15 e 1 B PDS i+ 1)
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A NE 4 fis . 4 AL, EiEWCH SCoD
Bl PDS £ i i 3% 20 34 K . 24 PDS $n &
J5 150 mg-g ' B, SCOD Hi e 1 95.54 mg-L™!
TR 40230 mg L' X Ch, PDS AN
WO W TG R AR OGN R, WA
PDS # it iy ¥Gm, A& & = 4E (9 SO, il
%, X5 RO R, TS5 AL
VB, SCOD Rz K, 4R 5T
BB 584518 — 5, £ Iron-SBC/PDS 14 % i 3
&, V5 R UE h SCOD 8, W N1 & AR
Wb R G S, Res N R I, A A
TR G R AE AL AT .

JF 95 Yt TN AT TP A9 Jo & & B 43 1) ol
18.27 11 3.63 mg-L™'. # i PDS J5, TN #1 TP
) Jo VA R AR A T e b £, PDS #hn il
150 mg-g' A}, TN Al TP A9 Ji & e & 43 1) ik 2
24.53 1 14.82 mg-L'. XUt Bl, 7F SO, - &
CAEFTT TG U8 4 M Bk A, Rk b T 4
WA Z M@, PDS Mk, TN &k
FEE o, XA, KR AN SO,k
PDS [ Z M £, 5 )¢ 40 M 0 B fig 72 Bl
2R, B M AWAEZ . TP A& R E
Bl PDS £ fin i 1 3 22 10 38 s o iR A
A, Iron-SBC ik PDS J5 , 1% AL 7] F=m id) 2k
BFHM, AT Fe S Fe KRk
50l kA R VE OTTEY . AR T U K AT 7
g A B TR
25 BHEBRERNRM

N T T Tron-SBC/PDSAK £ ¥ B 5 Ve i
B EEERN EE A BRI, 55k
PR BT B AN 2R3 2 [ pl 3 A gk AT
HE RN o VTR AT 093 4B % SO, A1 -OH H
L B Y RO TS M, AT AR S SO,
-OH 1y P P20 Hovr o 28 W 4 Ry 98 0% 2K
A, R B AR R . BUT BEXT-OH 11
F2 I R H B (K oy =3.8~7.6x10° M'S™), Tfif
X SO, 1 B2 I 3 R H B AR (Ko =4.0~9.1%
10°M7'S™), ZRAF. =R -OH BAGH P,

HURE K ) 5 PDS {9 9) 4R ¥ BE L R 1001
(mol-L™HYP! [ Hy LM K s iy S 55 45 S LKL 5
ANTR TINBE K NG B0 F Bl o RN B (] 9 3
7, CST B KIE T %, 20 min B ik £ 8 s,

30 32 7100
7 CST
N\ SRF ] 7g
25+ BRRIAWe
180
e T2
558 Ry 24
XX KX YN
20 + 0% R ]
o X on
R R 20 2
0% kXA . 160
® RS oo & e
= B el v
wn 15 B BA116 S B
3 0 Ri°s | 2
o (S =
kX B = 4
K &A1 12 40
kXA 0%
10 H oot oo n
0% oo
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s et
4 DO -
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Fig. 3  Effect of different conditioning systems on sludge
dewatering performance
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WG T Fa . 40 S8 hn B B el i T s, 20 min B CST 435 F R3] 10 #19.6s, )5 K A A
o SZIGAE L, A H e AT B X CST B A — S MM IE T, xFE2EE N, £
o7 3o A O AR A BE % 0 ) SO, A1-OH Y A B, X5 Ui 1) S8 AL M A A s 55, AT CST {1
Fho WH, WEEEBCT BRI EIEHE R, XU R R P BEAFAE-OH, MAFTE SO, o N R F&
INAZE B, CST 7E 20 min BV F e W1 A0 19.1 s FFEE] 17.9s0 XM, R XA R Fl i 3L 7%
KAE I KT HEEARCT B, 2458 5k ED U 45 AL HEEATRE R, Ry 2—Fim
FERF, AT DIBE K EE 9 -OH A1 SO, -, 1T LA F| Tron-SBC AY 1T, - 7RI A A4 7] 2 1 /)
A3 XU, Wikl R E 2 R AR AR AR AL A A 2T, ROBR T Iron-SBC 1) Fe® K4k A kW
FEA R PR Fe TR AL R 841, Tron-SBC R MY & AU H REMAT, WnfeAL | FRILS, X I mmEh
HA — 5 5 AR P,
2.6 XPS &

4341 Tron-SBC i 4k PDS 18 385 U S 7K 19 s i L3, X SO i Iron-SBC #47T XPS Ak, 43
Mr T AR Fe, C. O LEMAETL, 45FRILK 6. & 6(a) 4 Iron-SBC ) XPS &% 4K, 724.1eV
R 3 R Fe2p AR, 1 B Iron-SBC ™1 & 5 £k JC %= 5 532.1 eV [ i i Ols Ay I, 306.1 eV [} i Ny
Cls g™, H 2 14w, WH] Iron-SBC ' & A K Z By A M Bk T K o &l 6(b) iy Fe2p 43 4 J5 1 &
T, RHT R JC R LSS A fE 709.2 Fl 722.8 eV Ak (1 53 1) & T Fe* ) Fe2p,, Fl Fe2p,,; 1 711.8 il
725.4 eV Ab Y 45 A 0 K XF A2 5, 4> BB T Fe'HY Fe2p®? Ml Fe2p,,. H b, Fe*'fy i & 4 K5
59.42%, Fe*'f 8 i 40.58% . Zid EERG JE IR, Fe™ i i i A 4 N R 3 55.51%, Fe''fy
AT B B 5 N 3 44.49%, 3 U W SN 3 FE AT R Fer R AU Ak i Fe't ., XPS A il i IR I A 43 B i

Fe(Il)

44.499
ol Fe(y 7233ev  FedlD 7 Fe(1)55.51%
725.0 eV 7114eV 709.7 eV
KN S
Fe2p Cls RS
/
i Fe(Il)
o Fe(lll) 722.8 eV Fe(lll) 40-38% 11359 450,
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Fig. 6 XPS spectra of Iron-SBC before and after reaction
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Preparation of iron-based sludge biochar and its application in sludge
dewatering as a activator for persulfate

ZHANG Yanping', LV Ning, PEI Jiahua, MA Liran, QIU Wentao

School of Civil Engineering and Transportation, Hebei University of Technology, Tianjin 300401, China
*Corresponding author, E-mail:zyphit@163.com

Abstract Iron-based sludge biochar (Iron-SBC) was prepared by pyrolysis using mixed iron-contained sludge
from water supply plant and waste activated sludge from sewage treatment plant. It was used as a activator for
persulfate to condition sludge for dewatering. The optimal preparation conditions of Iron-SBC, and the effect
and mechanism of PDS/Iron-SBC on sludge dewatering were studied. The results showed that the optimum
preparation conditions of Iron-SBC were as follows: the ratio of iron-contained sludge to waste activated sludge
was 3:1, pyrolysis temperature was 800 °C, and the pyrolysis time was 1 hour. XRD, FT-IR and BET analysis
showed that compared with the original mixed sludge, the specific surface area and pore volume of Iron-SBC
increased, and its surface was loaded with iron oxides, as Fe’, FeO, Fe,0, and Fe,O,, and contained a large
number of functional groups. During the process of activating PDS, Fe’, iron oxides and functional groups on
the surface of Iron-SBC all could effectively activate PDS and generate SO, - and -OH free radicals. XPS
analysis showed that Fe’ on the surface of Iron-SBC was oxidized to Fe*', and functional groups as C-C, C-OH
and C=0 were also oxidized, and Fe-O bonds were formed. After the sludge treatment by Iron-SBC/PDS, CST,
SRF and W_ were reduced from 19.1 s, 14.9x10" m-kg™' and 85.06% of the raw sludge to 8.4 s, 5.4x10"> m-kg™
and 73.48%, respectively. The results of this study can provide a technical reference for the utilization of iron-
contained sludge and waste activated sludge, and also for the sludge deep dewatering.

Keywords iron-based sludge biochar; persulfate; sludge dewatering; advanced oxidation
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