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The preparation and characterization of iron-containing granular activated carbon
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Abstract ; Iron-containing granular activated carbon (I0CGAC) was prepared with waste activated
carbon and iron oxide by high temperature calcination process. The optimam parameters of the prep-
aration process include a terminal sintering temperature of 900 °C , an increasing heating rate of 6 °C
- min "' (starting from ambient temperature) , a m/m ratio of 4: 6 (the ratio of the mass of ferric
oxide to the mass of exhausted activated carbon) , maintained at a thermostatic time of 0.5 h. The
maximum specific surface area of the IOCGAC was 630.5 m® - ¢~ with a yield of 50. 9% . The
IOCGAC was characterized by SEM, IR and XRD. The results show that a dense layer of iron oxide
is deposited on the surface of the activated carbon, which mainly exists by alpha Fe, Fe;0, or gam-
ma Fe,0,, with a saturated magnetization strength of as high as 66.247 emu - g~ '.

Keywords: waste activated carbon; iron oxide; iron-containing granular activated carbon (10C-

GAC)

R BA SR FLBR S BRI LR SR R SO e i A, ATk 5 R RE T o R T
FRUA Al B W B PE RE, © ) &2 N T &84T PR — PG R, A BEE R, AU T I
AP SRS AR AL B R A A TS BREETS Y SR — PR R A R VRIR

e H 3 . 2014 =05 - 09
HEETH . RAEARHETRHE RKIE (2011H6001 ) ; i/ 444 = AR 551 P 5 R H (GY - HX09009 ) 5 f7 44 A3
JTRHE— 55 B (MG200908 )
SE—EH RN BOREE(1990 — ), (D) M@ @R M 058 A, 05T 7 1) - AR P A 35 AL
WIRMEE R (1964 - ) 5B (D) W REABMN A, VLA RSy ) SRR} 2, DR U8 [mTuli, P2 RE IR,
MR




254 F i TR e 4

%12 %

LRI A R P A e i 46 7 i A AL
VB AR R R R
W B AR Y EEUE B R T A
TET SR IR A B 5t 7 SR BE R R E , 5
S S P FL B S 7 il B T AP /N5

AR SC LA A 55 R, R ARk o R TR
I, SR PP TR i o R B e 1 77 0 T 4 T
B, 5 2 45 26 1 X077 S PR BB A B2, I %) 1
A5 A 05 B 300 HEA T AE 30T

1 KBHZE

1.1 SKIgH Y

FEAYLR 101A - 2E HL PG KT A (i
SRR A RA ) ;89T2 — A Y (&
FHLI) 5240 x 90 HETEEREE AL (7 538 FH AL 50 1
FERL) ) 5 JW — BK #525 ZUR B (A6 50k R BR 13k
R H R A R A s XL30ESEM 34 55 4 4
ML (ff 22 FET A w]) ; ALC - 210. 4 RUJ7 432 —
K- (I FE 2 R RHZ A5 A FR/A F]) s MPMS
- XL -7 i g+ T (SQUID) (3 [E Quan-
tum Design /> 7] ) ; D8 ADVANCE % X fit 26477 4+
A (5[ Bruker 2AH]) .

FZ5) : Fe, 0, \HCl,

A RN o M 4l , 0 T B 2 48 A R 22
FIA BRA ) A AT A AT AT A0 BT

PSRRI B f @R R AR TRA A,
FHF = GURENE AR 7= 2 A v v ot s Ak 38, B i 0
SRV PR LT R =16 ml/0. 1 g A BEFEREIB
% =110% PH )y 3 ~5.200 H i i %
=90% ,
1.2 IOCGAC Wyl

AR FRE— S £ A 3 P e R 2 B
TRk 3 W BR R H M) 24 5, B A 0.001 M
() HCL 3R Rk 3 WK, B 25 T0VE 76 3 1 LB v
(RS, TR 25 B K P R B0 B 25 B RV
KBRS 05 1 P B T T RAR T 105 °C TR 4t
24 h DABR 25 R 16 MR HR i K 4 T g 5 R A L
1, R HEREE AL HE T J5 ) R TG M e i A T 1F s , O
X100 —200 H Z [8] (45 A 16 1 A 5 F o

I0CGAC fyfil 2% : FREUVE My — 8 i L Y |
R ATEPE AR AR, 4B AGE i 25 51K
PEFEIR G, >R FBERALE BOR AR AE 3 ~ 5 mm (3K
RIRED, BECRIE A E FHAE 7 105 CF

Mt 8 h il F SRR, T CE T TR s b A H.
P S I BRIRIE A 9 B T4 U b S 7E 300 C
TR 30 min, FE AN [REEE T B4R S AR R AN
JEHH S RRVE UK PR G BT ML T AE 105 TR
4t 6 h B 5 IOCGAC,
1.3 IEXLIE

FHEAS IS 3 TOCGAC By A £ T
SR MBI ZAR B (1d o A) THREE (i
9 B) sm(EALER) /m (P EMER) (K C) FifE
TR (122 D) FER 52 [ %, LA I0CGAC [ EL
FHARFBCEE A PE R BR , 1 B T 328 52 ey PR 32 %68
T0CGAC 1) bt I AR RIS 3R 5 M 114 5 55 FE o 7l
# I0CGAC 1) BRI RIK L3R 1, [F] B %
H—13 KF 4 NERIESLE 19(3%) , 1585
ISR 2 FiR.

®1 EXERKFER

Tab.1 Factors and levels of orthogonal design

SEY
K- A A/ B IHRESR Cm(CAAE) /m D AER
€ C-min”' (EWEMER)  BiE/K
1 800 4 2:8 0.5
2 900 6 3:7 1.0
31000 8 4:6 1.5
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Tab.2 Orrhogonal experiment data

. SES

TR G A 5 c o
1 800 4 2:8 0.5
2 800 6 3:7 1.0
3 800 8 4:6 1.5
4 900 4 3:7 1.5
5 900 6 4:6 0.5
6 900 8 2:8 1.0
7 1000 4 4:6 1.0
8 1000 6 2:8 1.5
9 1000 8 3:7 0.5
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Tab.3 Orthogonal experiment results

A B C D B

;;g YR/ THRER, m(ILEE)/ TR HREH (R
C C - min"" m(FHEHER) F/Ah /m® - g’] %
1 800 4 2:8 0.5 601.6 53.6
2 800 6 3:7 1 584.6 55.1
3 800 8 4:6 1.5 566.1 58.7
4 900 4 3:7 1.5 639.8 48.9
5 900 6 4:6 0.5 631.4 51.3
6 900 8 2:8 1 657.8 44.6
7 1000 4 4:6 1 559.4 41.3
8 1000 6 2:8 1.5 617.4 32.7
9 1000 8 3:7 0.5 574.3 36.8

1 4 AT, R H R TR« 4% R R ik
SEH AN A,B,C, Dy, RIZR A 900 °C, FH i R
A8 C - min~' m (AALER) /m (JETEER) N
2:8 fEIRETE] 1.5 h, HF R, >R, >R, >R,, 7]
JHIXT Lt 2 T RRURE W) 5 R 14 2 2430, FLROE: m (4R
R /m (RTEMERS) o

TR & H KRR KFHS R

A,B,C,D, , BN 5 800 C, JTHEH KN 4 C -
min "' m (EARER) /m CFTE RS ) g 416, r i}
[ 0.5 h, HH R, >Ry >R, >R, i HIA IR
M e R AR S22, U m (AR ) /m (T 1
) o

F4 oWMER
Tab.4 Results analysis
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Tab.5 Results of parallel experiment under optimum

process conditions

A RPN g BRI e R/ % AT o

1 9.54 4.83 50.6 628.2
2 9.69 5.02  51.8 631.6
3 9.38 4.70  50.1 627.9
4 9.55 5.08 53.2 634.8
5 9.12 4.45  48.8 630.0
FRME 9.46 4.82 50.9 630.5
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