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Abstract

The adsorption capability of iron phthalocyanine derivatives were investigated by means of X-ray diffractometor
(XRD), IR (infrared) spectroscopy, scanning electron microscopy (SEM) and temperature programmed desorption
(TPD). According to TPD results, iron phthalocyanine derivatives showed two desorption peaks at low temperature
(100~ 150°C) and high temperature (350~400°C) indicating that there were two kinds of acidities. Tetracar-
boxylic iron phthalocyanine (Fe-TCPC) have a stronger desorption peak (chemical adsorption) at the high
temperature and a weaker desorption peak (physical adsorption) at the low temperature than iron phthalocyanine
(Fe-PC). The specific surface areas of Fe-TCPC and Fe-PC were 26.46 m*/g and 11.77 m%g, respectively. The pore
volumes of Fe-TCPC and Fe-PC were 0.14 cm*/g and 0.06 cm®/g, respectively. The adsorption capability of triethyl
amine calculated by breakthrough curve at 220 ppm of equilibrium concentration was 29.2 mmoL/g for Fe-TCPC
and 0.8 mmoL/g for Fe-PC. The removal efficiency of dimethy! sulfide of Fe-TCPC and Fe-PC in batch experiment
of 225 ppm of initial concentration were 44.9% and 28.9%, respectively. The removal efficiency of trimethyl amine

of Fe-TCPC and Fe-PC in batch experiment of 118 ppm of initial concentration were approximately 100.0% and
33.9%, respectively.
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Fig. 1. Flow diagram for synthesis of phthalocyanine
derivatives.
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Fig. 2. Schematic diagram of TPD experimental apparatus.
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Fig. 3. Schematic diagram of adsorption apparatus.
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Fig. 4. FT-IR spectra of iron phthalocyanine derivatives.
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Fig. 5. SEM micrograph of (a) Fe-PC, (b) Fe-TCPC.
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Table 1. Element contents of iron phthalocyanine deriva-
tives with SEM/EDS.

Element Fe-PC (wt%) Fe-TCPC (wt%)
C 71.42 69.90
N 17.78 11.96
(¢] 2.16 25.36
Cl 4.43 0.42
Fe 422 1.35
Total 100.00 100.00
4000 1
3000 4
Fe
g
= 2000 -
Fe-PC
1000 et
A | Fe-TCPC
0 T T T - = :
10 20 30 40 50 60 70

2 theta

Fig. 6. XRD spectra of iron phthalocyanine derivatives.
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Fig. 7. TPD chromatogram of NH; for iron phthalocya-
nine derivatives.

Table 2. The Decomposition of H,0,.

Sample 0.1N K.MnO4 Deco.mposition
consumption (mL) efficiency (%)
Blank 19.5 0
Fe-PC 7.1 63.4
Fe-TCPC 0.7 96.2
Co-PC 19.0 2.7
Co-TCPC 6.3 67.7
CoCl, - 6H,0 18.7 4.2
FeCl, 17.5 10.1

PelAE F- Do) 4 dohtmz zed 3
o Wolb Aol 9w, wEHeINE sakd 3
o) g A T 4 AN B9 T2 aslE @
#& FeTCPCE 3814 F3o 7sim, Beld &
e grizos gt

3.3 apbslea BejAY

30% FAHEHe4 0.1 mL (6.4 mmol)E ZF4 20
mLel| 3|A35}3, oJ 7)ol 2.35N 34k 20 mLE 7}a}ed
40mL EFEAE AT F, S0 3L 3 =g
2Alobd] F=A 2 10mge TR Alohd FEA)
FAFE AL 7 0.1 mmolE AT Egge
¥ izhbdgoz A3 438 = 240 e}
Wi} Co-PC 10 mg (0.0175 mmol) 2 Fe-PC 10 mg
(0.0165 mmol)®] Atz Ba)ag-o zhzt 2.7%
9 634%2H Fe-PC7l ¥& AA&EEL el
o} 72 841707 239 ==z Aohd $-=AQl Co-
TCPC 10 mg (0.0134 mmol) 2 Fe-TCPC 10 mg (0.0128
mmol)¢] FHAtstpes BEse zht 67.7% 2
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g. 8. Variances of concentration of trimethyl amine
according to retention time for iron phthalocya-
nine derivatives.
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£ (96.2%)& FeCl,2) 10.1%2c} o ou) o|Atojmz
HeRA77h ksl Rad Bedsi Aow
Aago

3.4 Exne ojis cjdig =xiolE HA

3.4.1 & ZeEAOfd REXe E2|HE o
HA
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8o vehfde} Fe-PCE 27] 1A17F #3} & 85
ppmo 2 g ory 3A7F A FRE|: 78ppme
2 F=uspl A9 A 33.9%9] AAEEE
ehfgic}. Fe TCPCE: 1A]7F A3t & Sppmoz =1
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ColM e §al5x] o3 Hel=E 5oz dAd
AARYE FA5 FHE = Qe AL A2
Atk A Fe-PCE EHEH] Qo= BA
F3bo] olydy, Fe-TCPCE 7A9% Fe-PCo| 7}=
B 4} SO opnleh wrEsel 3t}
A FaFo] 7Psst=E stk #5717t A Fe-
TCPC: SEM/EDSZ ZX3 7z} %ol 7}z 24

HOOC (H,C),"HN-00C
=N N o N/ N
\ P COOH yo COO™NHH(CH,),
N---FeCh R ! e N
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Fig. 9. Molecular structures of Fe-TCPC (a) and Fe-TCPC adsorbed trimethyl amine (b).
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Fig. 10. Variances of concentration of dimethyl sulfide
according to retention time for iron phthalocya-
nine derivatives.

77h wot Eejald otz s18ba Fako] Yolt A)
Aol ¥ Jehdee o & ddsh 12 %)
= Fe-TCPC2] #A+zEF Jegdz, I3 b=
EeldDogle] FAE FeTCPCE ¥A72E 1}
spAgic,

3.4.2 ¥ ZEZAOIH REHC CHE &Ttol=
H A

Held &be| =(27)%% 225 ppm)<} 0.1g9] A
etz Alopd 248 5L Tedlar bagel] @e] 147}
Aoz s AFsle GC2 FA3 Axg 1
H 109 Heplisdet Fe-PCE 27] 1412 A3 &
180 ppmol Q3 2, 341 735} FRE}E 160 ppmo
BPE fAst 28.9%] AAEEE ¥ Fe-
TCPCE= 7] 1412y 73} 3 155 ppmo) )L, 3A]7¢
733 FHE: 124ppmo g HEE A5t 44.9%
AAEEE R 2 F 5(2005)L Ale= A
AN HE vaztele] F2e AT T2
o mHs}ste] 9JE2gE o S Qi weby] 24
&2 N2 E B8 A SN esy vy da
ebe a2 or AAF 4 oz B 4
F3) 9} o] 91 (2005)2 &7} vlAAlE Alxd FF
A& HNO,2 ZAslsle] 22 - 33bdq B4 W
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¥4 54 Wse Ave A3 WAng I
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Fig. 11. Adsorption breakthrough curves for triethyl
amine.
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