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1 MR5ERE

11 EMHREEE HRRETEOTAYT]
V5 /KA B 3R 4575 e (Municipal sludge, MS ), #i%
AR 5 T B b B AR B 5% A (Betel nut, BN) . X I
AR T K R, BT (105+ 5)C MEAE T
Ji 24 h, B TR S AR RS Ve T b 1 1R
A BEREIE 3 0.15 mm i, BIAS A2 A TS PR IR A
s KriZ M BHE T 2.0 mol- L™ HyPO, ¥ IR HH iR i
24 h, FRRCE T 105 C RYMEAR T2 12 he ILJS, 7E
PSR (N B =0, B30 °Comin ' (9 FHE
HETHE ZE 600 °C, ## 60 min, fFHRBRHE
S, FH 1 mol- LAY HCL A BRI, I FH 2%
WAE R BRJEH FIRFERE T 105 °C At
6 H T8 12 hy B AT 45 0k R 36 P Sk (activated
carbon, AC) .

B HISR R AC JIA 100 mLO0.5 mol-L™' FeCl,
VWA, 35 01 5 R TE R K VA R R DA
180 r-min” AR BORTE 60 °C TR 24 h, i3
JETE 105 C WA P RL T B e B T RUA R E
A, F 300 °C T #AF 60 min, 71 FeCly &1
B9GP, (FeCls-loaded activated carbon, FAC) .,
12 SERESIRF  FTIR-ATR GIEIL(H A
I ), Verios G4 UC 37 & S 3 4 o 7 B 1 5%
(SEM, Thermoscientific, 3& [H ), k& 1 FR 7 X
(ASAP 2460, Micromeritics, 3£ [H ), X H£&6H T
fit 1% {% (AXIS SUPRA, H A & Ht) . W H 35
(Methylene blue, MB, [ 244 [ {b 2% 34 51 47 B2
A} ), FeCly. HCL, NaOH. H3PO4(AR, J™ N 1k 2%
A
1.3 FEMRORESHE ERRERH WS
FAFER (ATR) ¥ H BT /8635 (FTIR-ATR)
WM, G377 PR N 8 em™!, 14 1 Bl 2 400 ~
4000 cm' WM IE S S T A S T
758 (SEM) WREE, SR IR S He AR M 4 o T Mok
FHEITCERE M X FHEOCH FRERE (XPS)E . kR
T FRR FH A BRI B S BT A o317, 2030 N, 43 Hrih
IR R 77K INHT, AR AE 300 °C Y HELAS
JA 21 by LATH BRFLBE e B 8 A A K o A=A 53
Fo W (MB)#Z E bR % (GB/T 12496.8—
2015)M%E -

1.4 FAC IRKISCIE ML 0.15 g 9 AC FIl FAC jiX
A 50 mL M HH 3K (250 mg L) HhdiRi5 24 h,

D) Y85 8 P I FR 5 0 )V B, T A O o S 56 AT
HEAT 3R, LIRS IS . R4 =X (1) At
(2) P15 YLk 0 B E R B ) B Q. (mgrg )
W AR (Ag, %) :

_(Co-Co)V
Qe = — (1)
AEz(C‘)—A}C‘*) %100 , )

K, Co « TP F R R A6V B, mg L C, -
S I 2 MY R R VR, mg L Vs VIR AR,
Ls M : R B, g3 O = MRBHHLE IR B 55) - A 7 HY
FEWE L, mg-g s Ag F MB IR, %.

R AU — AU 2 8y I A RR W B i A
AT 1598 . — 9 (3) A1 -9 (4) Lagergren
RN Sl LT

k
log(Qe — Q1) = logQ. — (ﬁ) o, 3)
t 1 1
o netla) @

K, Q. 1 i B 0% B 7E 3% Pk A MB &,
mg-g s Oy : RN 8] S5 PR T P ¢ B 1Y MB i,
mg-g 5 £ W B TA), ming Ay o — 90 T R H R
1-min'; ky: “ R AL, g-(mg-min) ',

KH 2 FASIR] A9 Langmuir 1 Freundlich 253
S 15 AU UL W B - 7 A5 i 4k . Langmuir (5) Al
Freundlich (6) SRR 2250 B4 :

1 1 1 1
+

Qe_Qm Qm'a.c_e,

)

1
InQ. = InKp + —InC, , (6)
n

X, O, B W O i e R W B, mg L
Langmuir B8 1, O+ 5% KB4 F 2 0% 25 o,
mg-gs a: IR # 8, L-mg"'; Ky, Freundlich %
%, mg-g™'; 1/n: Freundlich W fH58 B4k

Tk B e W R £ 5 i T AP A T 2 2 ) 1
Wh AR, BB E ARG A 2.

AG = —RTlInky , %)
AS AH

Inkg = — — 22 8

M= " RT ®)

K, AG : brifETE A B A B AR, (kI'mol ™) , AG <0,
S i B A& ; AS [J-(K-mol)']: #57%, J-(K-mol)™'; AH:
J& A%, (kJ'mol ™) 5 T: W IRIR B, K Ky -1 R %%
R: SR H %L, 8.314 J-(mol K) '
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21 EMRMESERRIE

211 FHROEEHBAE  AC FFAC MERHIY
PN 1 iR . AC BYTESRES IR by fa] B AN SF-,
A —E B FLEREE M . 58 R, o] g LA

T AR DA RS AR s T, i TR A R AR
R L R S5 R = AR ¥, 5 AC M EE, FAC 1Y
FEDHLRE . AFN, FLEBRGE #5224, FLBRER IS £,
W Fe 1IN, — 5 AR SIS M 25 H R AR T
A, [T Fe'5 AC FfE fgk & A4 b2 5O i
B I L, L2 R B Oy B2 4, TATRELARE 1) 2 T 45 4
FINZZFLAE A R T 30 FF 60 7 05 P v A 1)

WD21.9 mm 15.0 KV x700

50 um

WD22.0 mm 15.0 KV x900

50 pm

K1 AC (a) #1 FAC (b) 1) SEM K]

21.2 EFWRAGEBREILBSHF 2N KA
R/ R SRR T TR S i LE R TR . FAC
R i 1 RSN /A I SR 2 R AR AT an R 2 i
o FAC B3R Bl 264 F A XS 7 0.5~1.0 Yl il
P, R 28 AR T ek o2k HA TR, TR SR R
SLRE R B BESS, HixME 281 m,
R W] FAC 1 LA I AEAE™, ANl 2-b R,
FLARTE 6 ~ 50 nm Ab Bl —NFE 0, 3B FAC
LB KZ/NT 50 nm. AC il FAC F4k #4511

PRI PERE UL 1. M EL T AC, FAC ¥ H i AR
AL LR R LAR S5 A AR A — 2 i 35,
S RS R AR T MR AR Fet IS
TR I35 P e 0 FL R 25, ol HOAR A B R Lk
[, Fe REPIRRAER P LA, (LR & A4
Ak, HA L I 20,

240l @
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O DR P OO PSRN RD
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El 2 FAC 9 N, MR- R 2k (a) RALAZR i #h£E (b)

2.2 SEMRMNERIE

221 ABERASM F G MR EE L
PR R FL S 0 & AR AR Ak, 5 LRI TS Je  AE itk
TP 1 W R A i R A T R AR AR il
i LLANETE SR (FT-IR) B A P Ao 08 B 750 2 1o )
HREH, AT 2 Pl e R T 2 1 TR ) 22 52
P25 AN 3 s . FT-IR YGit s i M AE
3 000~3 700 cm ' Kb ELAG SE M g, HH FF-OH
S alEE, RU] AC RIEAFTE—LE 0, 1624 cm™!
AR FRFAE DA I T A R 1) C=C "B R AT 3 2 1 i
FfE i) C=0 B REFI MM 4adik g . FriEwE(E b
BAE 1405 cm™ &b, RUIFFAERIRAR (O=C-O) iy it
iRz, 1018 cm™' AL AYRFAEIEXT Y T C-O 'H g
Gl HERE 8
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=1 ACHFAC WEZILEHSH

FHEAY (m>g™)

FEAR FLAEF/ (em®-g™) S fLAE/mm
I AL A
AC 586.37 416.51 0.34 2.19
FAC 601.12 443.62 0.41 3.03
(a) Cls
O 1s
FAC Fe 2p
- X ey N1
: E/ | L T —ﬂ"w.m,,J,i.,.lJ
i 2
| = e PN
\ Ay ]
to2, 140511 018 Worrranf
. N . N . N X 1200 1000 800 600 400 200 0
4000 3 500 3 000 2500 2000 15001000 500 A
P/ em™! 5 Re eV
£ _ SIE(16]
3 AC Hl FAC fi FT-IR [&lj% (b) Fe 2p —BAC
™ — AC
i Fe SR, FeCly — 52 (FAC) 214} I
NS f— ~ | \
SRS ACH KW W A2 5, e 3 PRt : A
Horb, 1645 cm™ #1377 em™', 1 034em™ 3t Fil Y i B
juss)
WS B HH U/, 1 624 cm™, 1 405 ecm™ A1 1 018 - ,'ll
om [ RFAE I ] 1 645 em™', 1377 em™! Fl 1 034 T v
em ™ i . X AR EW Fe 5 iE MR FIE

fEM (- OH, -C=0 FI- COOH) " E £ & VEH, S5
W 5% B R [, 3B i -(COO)n-Fe, -(CO)n-Fe Fll
- On- Fe & H =97, 1AM, FeCly-iditE s (FAC)
FEZ) 471 e A HER T 1 Z08 AW B UG, % AL AT
£ Fe-O il FeOOH Hiffi 4z 2h 47 , iX J& Fe* B
PRI A ML I A 07 G s 2t SR B FeP B 25 76 15
PRI 2R T LS, PR AL 22 IR B2 5, A R T
W BRI 75 G

222 XHEAQTREIH HHREOES
SAYITE, W LLE A X SO T RERE I —
SR 4) . fE X- BHOGH TR 4k
([l 4-a)mh, 5 AC fHLL, 7 705~730 eV [1) FAC I
LT Fe 2p MGG, 1M AC MIWEA HYBLX G
HE, R FAC LA EITR WA, AL 4-b 7T LA
W1 & ) FAC 7E 710 eV 4L HHBL T Fe 2p HOETE
g, AC W& B S 1 3 06, 3 [R)RE AT A6 =
ek B+ O 28 i) [ R 305 e 100

725 720 715 710 705 700
25 Re eV

&l 4 AC #l FAC 1Y XPS %K
(a) &% E; (b) Fe 2p Mk,

2.3 1RVERE R X UR M A 2 AL

231 pHTRMMEEHR WK 5 s, 5
VWY pH {EXT MB W[ 75 i Y5200 . pH (B AR
k25 52 M AC 3R A Y ¥ F A RO BN RE O . 7
pH & 7.0 i, MB %} AC H1 FAC B W% fhH{8 43 5]
H 54.48 Fi1 7527 mg-g'. 4 pH{E N 4.0 i, MB
X AC F FAC F W BfHE 43 531 [ %2 45.32 1 59.56
mgg'. Y pHE K 10 i, MB % AC Fll FAC HY
W2 BHE 4351 K 64.63 i1 96.72 mg-g ™, FAC Wit
RET I M T AC. SN, v REZERR T pH 2%
R, AC FMAHA IE AT 2 5 HEF MB Z [H]™
A AR TR, T BELAS W B R, T AE B S5 T
SIRAFRHR A AR o X SUAH B e 2 4 2 ai BH
B B A
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1207 200 e "
10} ——AC .
—e— FAC —~ .
__ 100} oo 1601 . . AC
® 90} 2 . * FAC
g < 120}
= 80t o 1
S g -
ut: BV Z 80}/ e
- g ) -
§ 60 | ,.r""'-
= 40 "
50+ -}'
40 + 0 50 100 150 200 250 300 350 400

3 4 5 6 7 8 9 10 11 12
pH

B 5 W pH X AC F1 FAC W MB (1520

2.4 RBIsCIE

241 BWHAHF WL R TURR
R 38 = B ek (] A A2 4R 08, 7E 25 °C F, AC F1 FAC
XF MB W B 8l 71 2= £ an ikl 6 ros o 16 M )
W2 o 2 il ESF R0 3 0 o B4, F 3k 24 o Y
TF-1f; £ 360 min N, AC Al FAC f4 W% [} &2 43
BN 86.95 mg g™ il 208.09 mg-g™" , W Jff 5 K 4y
K 34.78% F1 83.2%.

i []/min
Kl 6 AC Fll FAC BRI Bh F124 ik

1 k2N BT Bl g SRR, S R
2 Fhzh 12 AR RS A MB 7E AC Fil FAC I,
R FRO, E AT ZRMEALA, 15 S SRR Y S H R
HHOE R B (RY, N 2 iR . B ol Jy B A %t
AC Fl FAC YW i 3 FR UG 400, AHC R4 R >
0.99, 2 B W B 3 2R 5 5 Ye ) Wk 5 B OE L o T
FAC (1) K {4 0.000 16 g-(mg-min) ', &/~ Hi K&
M B R% . ane 2 FTaR, FAC 1o W - Ry
215.10 mg-g"' 5 360 min A4 52 {H 208.09 mg-g'
AHIT

%= 2 MB 7E£ AC 1 FAC LRI MHTFEM—RM—RENNFEH

‘ — G Sy — Yl
B min) 0, o g R K /[g(mgmin)'] QO ca/(mgg”) R
AC 0.0074 26.92 0.98815 0.00083 109.05 0.9909
FAC 0.0108 177.83 0.98565 0.00026 215.10 0.9959

242 BWFEER R WS R LA B )
MB TE 6 PE A - 04 W5 B 2o 72 A7 B0l HU6 o
W 45 TS 8 (18 APF 5 X O - 500 114 23 B LA
B S, FLAE SR T B R T 6 A5 T R
KA R B (5 BP0 HERRIR AN AR A B
T B 5T 5 VAR T A BT A3k BT U R Y
K FR G W B AR 2R . 7E 25 °C /T AC A
FAC bYW aEEg anlsl 7 Frs . A Langmuir
RERIX] AC Fl FAC FF 5 W B 25 SR an 3k 3 B .
AT 2 R PR 5 Langmuir 2502809 5250 (A
BRI R E(R? > 0.99), 1 H.#5 T Freundlich
BB, 2 FhATEHR T MB R4 2k 5 Langmuir
W 25 T 4 15 B W, 3 3R Bz e B £ 2 Fil
AL L R B — N R 2 i AR, BT LAY S)
9 T A 2 W R 2 0 38 00 e e R B Ao R, TR

RN Ty T 22 B A EAEH . FAC 7% IR
TR R 25 (341.1 mg-g™) W1 B & T AC
(123.22 mg-g™), # W FAC [t AC EA W1y MB
W B RE F1 . FeCly ITICIE T BE 23 386 i i o o 26 1
A TR A7 B, 3 2 T M 2k Y Langmuir
IR HER 2 BEAN,

243 BR#EAZF WK 4R, AC Fl FAC Y
AG EX R A, 2% B R B0 o 7 5 T 2 A 81 R
FF W2 A AR, i AC il FAC 9 AH
34} IEAH (AC 1 FAC 43 %1 2 20.05 Fi1 73.33
kJ-mol "), KU WA B 2, AG BEIREE 1972 1k
AR TaxX — 5. B R TS AG (HHRE
ZHEK, LW BE & IR 0 T, AC Fil FAC X
MB Y RE 58 . Ak, AC A FAC XM bt
TR AS B35 R 45.41 F11202.01 J- (mol- K)™,
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400 400
(a) (b)
350
~ 300} /M ~ 300} .
% 250| . " AC 5 . =AC
£ « FAC £
=200} =200} / * FAC
i i iz
=150 = e
ol 4 = ol -
= 100} = 100} . "
50| .f/_/'/
0

0 L L L L Il
0 100 200 300 400 500
MB ik B C/(mg- L)

0 100 200 300 400 500
MB Vi & C/(mg-L™)

K7 25°C &M F AC Ml FAC Y Langmuir (a) F1 Freundlich (b) " 45158

%3 Langmuir ¥ Freundlich B £&E RIS

. Langmuir oA Freundlich #57
=N -
On/(mg-g™) a/ (L-mg™) R Ky n R
AC 123.22 0.0056 0.99 26.39 4.84 0.98
FAC 341.1 0.0696 0.99 79.01 2.85 0.94
F 4 AC F FAC Rfft MB R NZESH
) AG /(kJ-mol ™)
FEAR AH /(kI-mol™) AS/[J-(mol'K)™]
293K 298K 303K 308K 313K
AC —6.87 -6.59 —6.42 -6.19 -5.97 20.05 4541
FAC -14.14 —-12.8 -12.12 —11.11 —10.10 73.33 202.01

FEH MB 23 F7E 16 P b il W% BRI B Y, ELAE
W Bt A A B AL ARG
ST Y

T PR R S — A T B4 75 e W LR, e
M 356 14 e 2 B is e i S D R R AR AL
1 DA R R TH Y RE A SRR R, MR G T e A 2 1T
FE S EEAS S, FAC FLAR FR i 450 & A8 T 8
Ak, S IRLRE | R, FLER S 2,
BAPAE S AN . X AT e FeX Al s A 4 15 1k 7 1)
GEM R T EA, [ Fet ik ABITE R 1 FLBE N
o, SRR AL, FLAR IR DL R FL B AR
I, FAC RS R 454y . Z LR, LU R 51
WG BfH7 25, A8 TR ) MB 43 F7E FAC Y9
o BEAh, FeX BiOrh Jo b ok e i R T AL FLARER L
FAFRHA — RN

R4 FTIR ) 3% 3¢ B, 3 o 3 M ok 2% 1 19
-OH H BEM1 5 MB 19 N J& 7 ¥ A & 4 0, L K

C-O B HeH 5 MB 25 % 2 (819 n-n SEAH BAEH,
RAE i MB B FFS, IR 3 0] LB B Y, T
PEIRTE 3 000~3700 cm™ 4k ELAT S Wz W iés, 22 WA 7
FAC 3R 1fl L A#4E-OH; 1Mi7E 1018 em™ Ab (I YA i
B, R FACHIA C-O BREH] . X4 O-H
C-O ‘B fig A 18 1 s AH B4 F AN - AR B4 A
¥ MB JrFEeRe R m |,

WAk, FAC 141 B AL A 52 21 3 oA B4
B SZ 0 461, MB 4 F TE K 2 B0 E RS
4 pH b F AR, KW P A R B AR G
F, H'4: 5 FAC 1 #9-OH JE i, OH>, f{if4 FAC
BEIIEHRRE, & 5HEF MB Z )= A4 A0 B HE
JF , fF T BE A 0 B O R OF H Ht S 5 FHE
MB H e AW 0. B pH (E A BT, H &
HEANWT R R, TEBPE S5 T, FAC 255 MB 731k
A EFER AR . R, MB 7E FAC YW FAL
P SR L R I BURIFLES A . SR EAE AR nen
SHAH H AR, AR S50 T A e A EAE



>
i
~
3
=

MAEFESE: FeCly SUPEIGTER M« RALL W BHE RERTE 5T 377

N
o

®
I T e DA B AR A A1 BT 45 Hh AC,
i K FeCly M4 H: b, 12 Risgr 0 i W% i1 i
1) FAC., BF5E &4 F B 5 1Y FAC, % AC
) EL R TR, B FLIARRR, RmHLRE S —E
P vmr o PR B MB R B R pH A A3 n i
W, B pHE T 70, W s B4 B % .
AC Fll FAC X} MB f9 0 fff it #2 ¥ £ 5 Langmuir
LR TR (R > 0.99), AC Fl FAC B RN fh
3 94 123.22 1 340.1 mg-g™'. AC Fl FAC Xf
S FE B 1 O o Ao AR A A A G Y B g A
BRI OE 2280 R AR5 0.99., AC 1 FAC f W fff
I AHAE (53920 20.05 Fl1 73.33 kI-mol )
BIMIEME, H AH 5351k 45.41 A1 73.33 J-(mol-K) ',
FUNZW M RN A & MR AGE R . 4T FAC
1) 2% ik T, TR S A5, BRLGIA A, FAC AT LA
AR SR — A 1 FF 55 00 1 K A B A 51

SE Rk

[1] SOMESTA N, SRICHAROENCHAIKUL V, AHT-ONG
D. Adsorption removal of methylene blue onto activated
carbon/cellulose biocomposite films: Equilibrium and
kinetic studies [J]. Materials Chemistry and Physics,
2020, 240(1): 122221.

(2] Z= 3%, XA, E R, 45 S ST B O 0 M e X
Cu(Il) MM RFF(T]. K4k T, 2020, 37(1): 130 — 134.

(30 XU, & Rk5. S B Ok I 1 e ) 25 SR AE e 1k RE AT
FE[J]. %, 2020(3): 10 — 13.

(4] SR, PR DT, sk S0, 45 = SARBRBOHEN P X7k
T P A I A R LD PRS2, 2020, 37(2):
168 —172.

(5] skrpas, (IERS, £ 808k (Fe') 1a PR EBR IR
R PERERT ST (V). IR AT TE 5 A R, 2014, 36(2):
129 —132.

[6] LIU Y, LIU X, DONG W, et al. Efficient adsorption of
sulfamethazine onto modified activated carbon: A plaus-
ible adsorption mechanism [J]. Scientific Reports, 2017,
7:12437.

[7] XIONG Y, TONG Q, SHAN W, et al. Arsenic transform-
ation and adsorption by iron hydroxide/manganese diox-
ide doped straw activated carbon [J]. Applied Surface
Science, 2017, 416: 618 — 627.

[8] YI'Y, WANG X, MA J, et al. Fe(Ill) modified Egeria na-
jas driven-biochar for highly improved reduction and ad-
sorption performance of Cr(VI) [J]. Powder Technology,
2021, 388: 485 — 495.

[9] WU Y, KONG L H, SHEN R F, et al. Highly dispersed

and stable Fe species supported on active carbon for en-
hanced degradation of rhodamine B through peroxymono-
sulfate activation: mechanism analysis, response surface
modeling and kinetic study [J]. Journal of Environment-
al Chemical Engineering, 2022, 10(3): 107463.

[10] SHAARANI F W, HAMEED B H. Ammonia-modified
activated carbon for the adsorption of 2, 4-dichlorophen-
ol [J]. Chemical Engineering Journal, 2011, 169(1/2/3):
180 — 185.

[11] LIT, CHEN Y, WANG X, et al. Modifying organic car-
bon in Fe;0,4-loaded schwertmannite to improve hetero-
geneous Fenton activity through accelerating Fe(I) gen-
eration [J]. Applied Catalysis B:Environmental, 2021,
285: 119830.

[12] TRINHV T, NGUYEN T M P, VAN H T, et al. Phos-
phate adsorption by silver nanoparticles-loaded activ-
ated carbon derived from tea residue [J]. Scientific Re-
ports, 2020, 10(2): 3634.

[13] WANG S, WANG J. Synergistic effect of PMS activa-
tion by Fe’@Fe;0, anchored on N, S, O co-doped car-
bon composite for degradation of sulfamethoxazole [J].
Chemical Engineering Journal, 2022, 427: 13.

[14] SHI Z L, LIU FM, YAO S H. Adsorptive removal of
phosphate from aqueous solutions using activated car-
bon loaded with Fe(III) oxide [J]. New Carbon Materi-
als, 2011, 26(4): 299 — 306.

[15] WAN X, ZHAN Y, LONG Z, et al. Email protected
structured magnetic halloysite nanotube nano-hybrid as
efficient recyclable adsorbent for methylene blue remov-
al [J]. Chemical Engineering Journal, 2017, 330: 491 —
504.

[16] BEDIA J, BELVER C, PONCE S, et al. Adsorption of
antipyrine by activated carbons from FeCl;-activation of
Tara gum [J]. Chemical Engineering Journal, 2018,
333:58 —65.

[17] GAO Y, YUE Q, GAO B, et al. Comparisons of porous,
surface chemistry and adsorption properties of carbon
derived from Enteromorpha prolifera activated by
H4P,0; and KOH [J]. Chemical Engineering Journal,
2013, 232: 582 — 590.

[18] ISLAM M A, SABAR S, BENHOURIA A, et al. Nano-
porous activated carbon prepared from karanj
(Pongamia pinnata) fruit hulls for methylene blue ad-
sorption [J]. Journal of the Taiwan Institute of Chemic-
al Engineers, 2017, 74: 96 — 104.

[19] YANG B, LIU Y, LIANG Q, et al. Evaluation of activ-
ated carbon synthesized by one-stage and two-stage co-
pyrolysis from sludge and coconut shell [J]. Ecotoxico-
logy and Environmental Safety, 2019, 170: 722 — 731.

[20] NOWICKI P, KAZMIERCZAK J, PIETRZAK R. Com-
parison of physicochemical and sorption properties of
activated carbons prepared by physical and chemical ac-


https://doi.org/10.13550/j.jxhg.20190334
https://doi.org/10.16241/j.cnki.1001-5914.2020.02.017
https://doi.org/10.3969/j.issn.1006-6055.2014.02.009
https://doi.org/10.1038/s41598-017-00043-9
https://doi.org/10.1016/S1872-5805(11)60083-8
https://doi.org/10.1016/S1872-5805(11)60083-8
https://doi.org/10.1016/S1872-5805(11)60083-8

378 oy 4 ) 2 R 2023 4F

tivation of cherry stones [J]. Powder Technology, 2015, Chemical Engineering Journal, 2018, 334: 2050 — 2057.
269: 312 — 319. [22] LINY, LIAO Y, YU Z, et al. A study on co-pyrolysis of

[21] FANG R, HUANG H, J1 J, et al. Efficient MnO,, suppor- bagasse and sewage sludge using TG-FTIR and Py-
ted on coconut shell activated carbon for catalytic oxida- GC/MS [J]. Energy Conversion and Management,
tion of indoor formaldehyde at room temperature [J]. 2017, 151: 190 — 198.

Preparation, characterization and adsorption performance of

FeCl;-modified activated carbon

LIN Dexin, YI Xuesong

(School of Ecological and Environment Sciencs/Hainan Key Laboratory of Agricultural and Forestry
Environmental Process and Ecological Regulation , Haikou, Hainan 570228, China)

Abstract: Activated carbon (AC) was prepared from sludge and betel nut, and then loaded with FeCl; to
prepare FeCls-activated carbon (FAC). The physical and chemical properties of the prepared activated carbon
before and after modification were characterized by scanning electron microscopy, specific surface area, FTIR
infrared spectroscopy and X-ray photoelectron spectroscopy. The results showed that the Fe** was successfully
absorbed onto the surface of the activated carbons. Compared with AC, FAC increased to some extent its
porous structure and surface area, and its functional groups changed significantly. FAC had a good adsorption
capacity for methylene blue when pH value of the water was between 4 and 10. The adsorption isotherms of the
two activated carbons fitted the Langmuir model, and the maximum adsorption capacities of FAC and AC were
341.30 and 133.33 mg-g', respectively. Moreover, the adsorption kinetic of the two activated carbons
conformed to the second-order kinetic model. Thermodynamic calculation showed that AC and FAC are
endothermic and spontaneous in adsorption process of dyes (methylene blue) in the water. Thus, FAC can be

used as a biosorbent to remove dyes from contaminated wastewater.
Keywords: FeCls-activated carbon; methylene blue; modification; adsorption
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