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FEEATRE R SO0 B, 3 B SL I R P A LTS e R S 50 mg LT PO, L 150 mL V5 QY
IKVE W T AT SBERR T, JA 50 mg AL b4 R, 7E pH=4 {508 T U0, #5830 min, TR 4ALA RN
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AL . ARG VRS B IR B X A BHE AL RO P 2 i, SEIG [ BREL 515 Lo 121, &
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2.2 MEIBIERIE different pyrolysis temperatures
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FAESHT o

T A fin gk 5 0 A1 KL (Fe/C-850-(0: 1)) 5 #8244 & - 1:1 YA K} (Fe/C-850-(1:1)) fit BET M3k . 45
WK, Fe/C-850-(0:1) {y LR AN 69.8 m> g™, 1Mj Fe/C-850-(1:1) AL R M AN 422 m*g's X —
GRS 1T R SIS R 2 XU ERER B 42 S B R FLIR S5 A B R . FE R A N

MR R TZ5 K W IE 3, AN Eih i p A — e 2 BE M FLIR 454, E3A B 2 09 R R854 .
B2 B R AR B DR S8 R BRI ROIR SR, T B S BRI R, AR LIRS, BRI
BRI M . X 5 B S0 45 R — B0, TEA K} Fe/C-850-(1:1). Fe/C-750-(1:1) W &3 T Bl W 1Y 1E
RURAREGEH . XU, ANKAEASSH IR GIAR 1:1 5, 78 750, 850 °C T K& #S AT LUK A
W AL R AR S50 . X 5 DAL SR I BF A5 R — 3. X — 25 W R ts o i g At R 47 i 45 &
R, A RCHAR T SO Y R T 5 R S S B ) A5 R — B

T XRD MK SR T 4 e S NIE B S 80k &9, KT R i ol . s - an
Kl 4w, BRoTRE M R Tis e mp et L, TR T 2/ S8 EY . A e s b #Aa K
SO B, XERMIE TR & A KEMAEITTER . 1IEWFE S Fe/C-850-(0:1), Fe/C-850-(1:8) Jir
N, MOBHRAT FeSiy(20=40.0°, 44.2°) (9 B . X 6B AE 2R 3R 48 24 L ) /D BP T G T FeSi,, HEREA R
Bl A DENRITE . KB T ERMLE T AB R SA — 2N, MESRES
ZRE PN, ZFESALA WAk B, FEFE T Fe/C-850-(1:1), Fe/C-750-(1:1) il BL& ik &
¥) FeO(OH)(260=10.8°, 35.1°) Fl Fe,O4(OH),Cl, ;s(26=16.8°, 35.3°)., P # 43 J| J& FeOOH f) a-F1 p-2 Fil
AR AL ZE RPN, i H, BEE R CR B E M LT, 7ERES Fe/C-850-(1:1). Fe/C-750-(1:1) HJE
BT KCIP, b, B2kt L0 Fe' 5inle AL B SRR AE L T Fe,P #l Fe—C™1(260=26.4°,
44.5°), Fe*'fEfs M5 H,0, KA N, B LA Fe? it 80 BE 0% A3 R0 in o 52 o7 9 R A5 09, 46 4 s 7
W], BEEERERB A2 (N, Fe—C BYFRAE IR 2h I B2 i insid o [RAE, 78 FT-IR AL 45 2%
WAFE] T X —458 .
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Fig. 3 SEM images of composites
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Fig. 4 XRD patterns of catalytic materials Fig. 5 FT-IR spectra of catalytic materials
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Wi () AR fL A SRR, Bl ERER B A B AN, R ROk E , R T 28 Sk A
Yo X —Z50 5 XRD MNAZE A — 80, PIE A ELEDE, SRR (3 .
23 MR EELERERERRKRR

B &8, UV Al LU A H0, i B 43 7= 4 OH-FE A HLIS Yt My, segead b %
FHE B 1 B A AS BE A D) HLTIE B A BT AL AE F o S B8 UE Bk e B A A RE Fe/C-750-(1:1) M HETLAR
JFHE UV, HO, 7ERE Mt B /EH , 0k & 3H LW A H L WAL : UV, Fe/C-750-
(1:1). H,O, Byl F i 598508 s UVHH,0,. H,0,+Fe/C-750-(1:1), UV+Fe/C-750-(1:1) P B4 1
AR s UVHFe/C-750-(1: 1)+H,0, = B[R 1E R 808 .

mE 6 frw, 78 UV ST, 27 Y, :%ﬂ%ﬁ%ﬁ
B BAH — & & MR, Sk (%) Fe/C-750-(1:1) “'Iwﬁym+W%%Mmmm
X8 P B AT — % IR s SR Al H,0, =~ oy -
AR . M H,O04Fe/C-750-(1: 1) i £k th & ém-
TEWA UV IIAIET . AL IE R RE LI 42 X 30t
SPIAE R LA B R A . UVHLO, 19 B aol
52 B 4% 5 5 MONTEAGUDO % 50 1y fif 5% 45 5t N
—3, AT LI H,0, i H 50, 774E-OH, ol
X% P B A — i B R AR AR, AF RN R PO ST STy —
% . %t UV+H,0, #1 UV+ Fe/C-750-(1:1)+H,0, J i il /min
Mg &3, k& A #E Fe/C-750-(1:1) iz 5 El6 TREZMHTFILLRIBER
THABIER, KR4 HE T RMNBIEE, FRE Fig. 6 Results of comparative experiments under
T H,0, 97 i $ . different conditions

Zif LRSS, AE RN L FE TR A LTS G i PR R A 2 UV Fe/C-750-(1:1). H,0, = # L[]
TERMZE S . UV ol g H,0, B 40, WEEfE JEA kL () Fe' 5k 4L Fe'. Fe’'5 H,0, )b, £
B OH-, G B ff A WLV Y, AR50 e i kA7 o R b B2 =l (1)~2X (3) i o

Fe** + H,0, - Fe** + HO - +OH"~ (1)
Fe'* + H,0, + hv — Fe’* + HO, - +H* 2)
H202 + hv - 2HO' (3)

SR HE T Fe/C-750-(1:1) Xf B P B MIGT i 3 24 1 () 4 AL 58 A S8R o Fenton S 137 3 5 16 2 Tk
AT BAT RAFAREMRACR , MR e | BRSO YRR ORI A B . W IRTEAM R A ]

pH T i AL M A, ¥ WA R HE (pH=4.0), 50
¥ (pH=7.0). BT (pH=10.0) i) 5% 1+ T X§ & F+ T a0}
W B 34T AR 2 30f
WP T 7 AESEBATE SRR, bR 2 1
WRCREE 2 s (ERYERIF PR T . MR 8
TR AR . % FF] B 140 91 98.0% Fi E|
88.6%. GUO ZEPYHF5T T A B8 M He bk b4 ) il o
A I 294 Fenton HE AL 31 JT1 T W it A LIS e -10 0 1020 30 40 50 60 70 80

N J2 % i E] /min
, KMZ B A 8 55 1 pH Ak FH S o
Y, Bz AE AR B A B 58 Ry pH A HYE 7 T pH T FelC150-1:1) 39 B 500 B B M LI R

ol b 4 i L a2t 3t
XRD i %5 %F U, ATZ RO Fe AN FeT Y Fig. 7 Catalytic degradation of RhB by Fe/C-750-(1: 1) at
EYHEL, HA A o-FeOOH F1 B-FeOOH, iX— different pHs
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LGRS HE %P A LT AR i F e 25 R — 30, 35 % 3L FeOOH REHS H2 TH 50 52 1 1) pH 35 FH L Rl

R T i B UE AR AP RE DL R MORE pH=T BY S5 1F T B AL PR RE, SEIR U RRME L
PERY SRS, B EER B A LTS e W0 A 56 28 0 i AL R AR 28R . TRl 8 i, fERRYE AR AE T,
50 mg-L" % X5 fiFd 5 2Kl K P WRCAE 15 min BRF L 75 A X il 2R R I A9 U R R AR Ol 1.5 mee LT BR R
97%); TEPPER AT, EALEN 30 min 247, REIAF 97.5% M BEAR 3

ik, SCH A MK B A MR Fe/C-750-(1:1) A RAF MR e, pH N FSER, REE
Pt Fenton 2 [0 56 fif XE [ ik 1) B 26 A BILTS By

JEIF WAL AR RN REDE R A, 2 B R R, B R TS B N, B SRR
FEBHE AT PR ERE BEAT IR TS o AN 9 BIras , AERHANSE 2. 3 WAL RCR A L T55 1 A BT ot . ax ]
REJE T2 1 W Z )5, AR S a Ak . 2O 2y, Br LMEASCR 252 T, BEE TR
PROEA I, EALROCRA BT o TE28 5 IR ER RIS, Bk 5 MR T2 21 B B fi AL
il oA IR E) 93.7%, F I R4 A9 AT G 4k

50

—=— S LRI A

_ o8 —e— 2RI
< o 40r —A— SR
U o6k - —v— SAUAEINFI
& & —— EESRAGH A
# g 3or
= oo04r B
02F =
10 F
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Fig. 8 Catalytic degradation of p-nitrophenol by Fig. 9 Experiments on recyclability

Fe/C-750-(1:1) at different pHs

IR A5 58 1 ORI I I EAT ICP K, Fe B FHIR I E R 007 mgg™'s LRSS
AR, IR A E B
3 #Hig

1) XRD. FT-IR. SEM FAELREM, LI BB KIS Je AT, 8 i — 215 22k 3h 2 i 25 4k
R A AR R T ST LU (I AE B A A RE B gk gk, IF AT DB BURRIR 9 R R &5k, AR T
T AT

2) Rk 5 A+ BHEE AL S Fenton N, Al A RS MAHLIS S 5 FHA B XHE SR By . 7
pH=4 [ 55T, B3R5 518 98.3%. 97.0%(15 min); pH=7 B, [ 235354 88.6% . 97.5%(30
min), WE5REH], FHLLH M Fenton SN, ZE G M EE K5 pH i@ N Ll . HERAESREE S T
PRI ok 101, SRR R IR R 750 °C.

3) 3 XA A MR AT LS R B, MR A ARG AR R, T LA UK Y )
2, g R i) . ZEPRFRPERE I 2 B, FEMORHI S S IRTESA R B, B PHIT B A R A %
SR AT IR 3 93.7%. X VLI, DAT BUB K 75 U8 4 Bob ek il £ 19 2k ok 52 & 4 REELAG AR G i) 4 Ak g 0
R A AR e M .
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Dewatered sludge derived iron-carbon composite as a photo-Fenton catalyst
for organic pollutant degradation
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Abstract In order to recycle municipal dehydrated sludge and achieve the purpose of simplifying the
preparation process and saving reagents, iron-carbon composite catalytic materials were prepared by one-step
pyrolysis with iron salt doping in advance. Firstly, the optimal doping amount of iron salt was explored at the
fixed temperature of 850 °C. Then, the preparation temperature was optimized at fixed iron salt doping ratio.
Eight materials were prepared in the experiment, among which four representative materials were selected for
XRD, FTIR, SEM and other characterization. The materials with the best catalytic effect were selected to
explore their recyclability and the removal effects of RhB and p-nitrophenol at different pHs. The results showed
that the composite with the best catalytic effect were prepared at the iron salt-sludge ratio of 1:1 and the
calcination temperature of 750 °C, which had certain pores, flaky structure and various iron compounds. At
neutral pH of 7, the degradation rates of RhB and p-nitrophenol were 88.6% and 97.5%, respectively. After five
cycles, the degradation rate of RhB still reached 93.7%. This indicates that the material has a wide range of pH
applications, good catalytic properties and good stability.

Keywords dewatering sludge; iron modification; biochar; Fenton; photocatalytic; organic pollutant
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