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2 2! Fe-EDTA #E& o] 43% 344 AAY HA wbe 24L 7128 whgr|d4 2AHc. #E9 $57}
7HEE e As wheolAd Agake Fobskdn pH Hse) Fe sE& $utalA 2459125 elemental sulfur
o gAe F71sdch w3 FHLLE 0.05M ol FE SEoAd TEH o2 AA=H pHell 02 2354 Abg
uhgol A pHe g9 AR 588 o]z vk 5 A pH HeE 85~9.50|%ich. [EDTA]/[Fe] w7} 7134
£ g3l 4t wbgo] A Zvletglw whs 5 EDTA $x7} 248w FeSE Y Ao] S50 AFake 7Hrdl
oot & EDTA 557} 37185 F Fe-EDTA #Eo] ohA=o] Agako] Z7tslqic).

Abstract: The optimum conditions for the removal of hydrogen sulfide by Fe-EDTA complex in the bubble column re-
actor were investigated. As the concentrations of the complex increased, the conversion rate of hydrogen sulfide in-
creased, while Fe concentration and pH were stably decreased and the amount of elemental sulfur produced was also in-
creased. Hydrogen sulfide was removed efficiently when the concentration of Fe—~EDTA complex was maintained more
than 0.05M. pH acts as an important factor for the stability of complex in the oxidation of hydrogen sulfide and opti-
mum pH range was 8.5~9.5. As the molar ratio of EDTA : Fe was increased, the conversion rate of hydrogen sulfide
became stable. However, the rate was decreased due to the precipitation of FeS when the concentration of EDTA was
decreased. As the concentration of EDTA increased, the conversion rate of hydrogen sulfide increased due to the high
stability of Fe-EDTA complex.
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Fig. 1. Schematic diagram of the bubble column re-
actor.
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Fig. 2. Effect of Fe-EDTA concentration on pH
and conversion rate of hydrogen sulfide.
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Fig. 3. Changes of Fe concentration from Fe-EDTA
during the oxidation of hydrogen sulfide.
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Fig. 4. Production of elemental sulfur from the oxi-
dation of hydrogen sulfide according to the
Fe-EDTA concentration.
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Fig. 5. Changes of pH and conversion rate of
hydrogen sulfide at various initial pH.
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Fig. 6. Production of elemental sulfur from the oxi-

dation of hydrogen sulfide at various initial
pH at 0.1M Fe-EDTA.
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€ oa 4714 A2 vebdd. o4 A pHr}
thi Zo]E EQl olfe AF7HA Bud d7alE
3}

2 F3rad Avs WA A 1S F3s
A7l gEd Ao A}iﬂb} 23g 2 A4
B34 E AEER Fosto A5} uke-g s

7 W Fe(OH)a—J Aol BE 2 S 2
urhe FeSel 44 M %o $E 227} o
A QA2 Fgeelr) BEol 29 $5 3
B4 B pH ARG Bee Ak Aol
HE S ULE dASE Bie Festa.

86~89% ZAY The BHSA A5 B e 49
& A3 pHE ZAs < t}
L79) Ax HhgAo] FAEYSS BodFqlr).
o4 FeEDTA 2484 o142 43152 4
$olA pHe 229 4eg 5% ¢
Qztelny, pH7} 7tadel we} BE9) §-35 zsrl/HAV\
£ WobalA Hof FeSZ 4o] 74 senz a4
4 A3} HFg % pH ZAHo) ulLAL FAA = F
2% AT Agea ot e T 4 Ak

3.3. [EDTA/[Fe] blofl me Faiss A3 g
EDTAS Fe: 1:12 HEL §Asinz 22 g
4 % Fed) 35t 1483 EDTA S 27b7}



Fe-EDTA #HE& o]43%
14 -
12 [EDTA]/[Fe] A
o 1.0
10 ® 2.0
3 B .
; 8 *.0‘:':&\*._ x‘g\v_\ﬂ\ . v 4.0 ]
a QQ e *‘-;;\R
6 % . <, .
o \ N
4 * —L
0 + % Il J L
100 -ﬁ—iﬁ\4~—t——s~ EA—— R
b * B
| Y
~ \ L
S | -
g , ‘,‘
g l ; I
o © i 1)
2 [
2 60 |
g
=
c
© A
20 | 8
0 L 1 L L i
0 15 30 45 60 75 90

Reaction time(hr)
Fig. 11. Effect of EDTA concentrations on pH and
conversion rate of hydrogen sulfide at
0.05M Fe.

ga As dbell plXE g% ZAREACG. Fig
113} Fig. 129 viepd uhs} zte] 0.05M3} 0.156M 2]
Fe =% % EDTA/Fe ¥%u|7} Z71&4E 3234
& AFS} whgol ojg AFdFe Fohskdlx, pH WSt

ahgk zhao) AFE Bgloh £¢ Fig 130
A3 EDTA/Fe ¥xul7} 371245 Fed
T garg zhae A%E 2ok olH
g 7ter} 2# "tk Hartley[5] 59
9} 7ro| Fe-chelatesE o3 &3l A3} b
4 & = EDTA7} Bd=Ho 571 4asd
FeS2 Ade] SAHDE Agee] Fashaa
g 89 F EDTA7} 2 552 Zx8d Fe-
EDTA #& 3A4& dAsA FAAFEE Faiei
A% oo AR 37190k wY Fedt BTE
A2 ke o) EDTAE 2 AAZ 4549
9ge 5}7] w o] Schugar[25] o] 2ug nis}
7o) vhg- & pH WstE AASA AW Fo2 F
S4s Abs wrge) wg Aol HAE Aol 44D
tl. &3 EDTA/Fe s=uj7} F7istel wet 44d
elemental sulfur= Fig. 144 el AAHH

rﬁ
U

7

>

Ml R
o

i

3
Bl

élﬂ“lilﬂr&-

A

22 o o e of o F

Faes AAY HA Bg =22 183
14 T T
[EDTA]/[ Fe]
12 o 1.0
10k ® 2.0
I v 3.0
= R S R 2 S S
s 8| Sy ® e e g
® L} A
6 by L) T
[ ® A3
4 . L
0 ; f ; t
1) PO SSSS SRS BT o v — P
~ 1 . i
R 3 : T
T 80 ! '
E a
= s
2
w
5 60 |
>
o
8 L
20
O A " i i L L
0 30 60 90 120 150 180 210

Reaction time(hr)

Fig. 12. Effect of EDTA concentrations on pH and
conversion rate of hydrogen sulfide at

0.15M Fe.
0.20
{EDTA]/[Fe]
o 1.0
%\ 0.15 ‘\‘:\‘\.‘ ® 2.0
< N .
E a\&\{ i’?":\vmv\v 7 3.0
3 \\ \ T
5 0.10 . N
8 k‘\ . Y
Wt T
o ~ * o
& 0.05
0'00 1 ' L 1 1
0 40 80 120 160 200

Reaction time(hr)

Fig. 13. Changes of Fe concentration by the adding
of EDTA at 0.15M Fe.

0.05M Fe ®T o= EDTA/Fe S$%=u|7} 1~2u)
Atololl A, 0.15M Fe s%ol4= EDTA/Fe 8|7} 2
~3u) Abolel 4 elemental sulfur JAeko] Huj=
Z7hst ). olF A7 ZAzte Wubs[7-817F R
upo} zto| 33440 4bsl whE-ol 4 ligand/Fe] 2|
A =gy} L1~1.602t= Az dX3z 9t

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.1, 1996



184 A7) - 2 -
800
600
Fe : 0.15M
C)
1
_‘—5 400 //;f
147] -
o
Fe : 0.05M
200
0 ! . N .
1 2 3 4
[EDTA]/[Fe]

Fig. 14. Production of elemental sulfur from the ox-
idation of hydrogen sulfide at various
molar ratio of EDTA /Fe.

rh

B
mL

rlo o

P
_r.

@ 2% og

tlo to

5
2

i)

1. Fe-EDTA #&9) 37}
Ab3} uh-g-ol ojgk A3kl elemental sulfure) A§)§
%* 7}6}951 D% pHﬁ} Fe ¥=& g 7449

=9 st 3U124E g3
A P?ﬂ HEE E§Hq g3
8l71 sl A= 0.05M o]4ke]
94g st

2. 27] pHell @& g3lpa A5} dhgol4 x7]
pH7} 6 ojdtell M Fal4rE A AAsIA 23
o}, pH7b 37189% 43l whgo] g e
°l $71tAx 27] pH 88114 Hd AAge
§Fdct. pH 8.81 o|4elA= pH F7b7} B354
AL wbgel oY Aeerg FHA71A Behglen,
238 pH F7be A oAy B854 4
3 ¢ F pHE ZAY A 438 WAL 17w
71 232, 3 $5 #3454 Ak} uke

¥ &7] pHe #E9 RS fA8E 228
Zboley whg- 3 HA pH #WelE 85~9.50] 9t}

3. [EDTA]/[Fe] v]& #sA7|HA #8452 44
3 uks-& +3% A3 EDTA 357} 7 328 H FeS
=2 2522 s gtrstod. a2y
e % EDTA7l 2 5528 2% g Fe-

LTS e

2 %

ok

-
k1

o
v

o0 A
=

|
ol

Ed
l:l
= =

o
Ao
%

g3, A7A A1F, 1996

EDTA #E AL 58402 &x4 Fug d
#o Zrlstgdh. w8 Fesl HEL YAohx]
EDTAE %349 ‘ﬁ‘@l’— 8t7] wjZo w3 pH
ﬂi}i GATA FAAF| DR F345s Abs) ukeo)

$4¢ $4A70c}. w8, [EDTA/[Fe] v}
7W¢i A o] F7bstgdon, 0.05M Fesl 3¢
[EDTA]/[Fel7} 1~2u] AbojalA, 0.15M Fee] 7
¥+ [EDTAY/[Fel7} 2~3ujola] Hsheko] Hujz
F7Fskadch.

r[r r.PL

4

At

€ A7 Ade 'uds zAdstz oy Qv

Ao s e old 2Rt Pue}.

b

m
y
ro

=]
s

- R. H. Borgwardt and N. F. Roache, Ind. Eng.
Chem., 23, 742(1984).

. L. C. Hardison, Chem. Eng., 11, 62(1985).

. W. Hartley, R. S. Craig, and R. H. Sapiro, U. K.
Lid. Ger., 1,091,696, Oct. 27(1960).

. S. Asai, Y. Konish, and T. Yabu, AICKE., 36
1331(1990).

. R. L. Gustafson and A. E. Martell, J. Am. Chem.
Soc., 87, 576(1963).

. H. Hikita, Chem. Eng. Sci., 30, 607(1975).

. H. J. Wubs and A. A. C. M. Beenackers, Ind.
Eng. Chem. Res., 32, 2580(1993).

. H. J. Wubs and A. A. C. M. Beenackers
AIChE., 40, 433(1994).

. E. R. Brown and J. D. Mazzarella, Electroanal.
Chem., 22, 173(1987).

]

i1

10. E. Sada, H. Kumazawa, and M. Hiroshi, Ind,
Eng. Chem. Res., 26, 1468(1987).

11. A. Mehra and M. M. Sharma, Chem. Eng. Sci.,
43, 1071(1988).

12. N. H. Clark and A. E. Martell, Inorg. Chem., 27,
1297(1988).

13. D. T. Sawyer and J. M. Mckinnie, J. Am. Chem.
Soc., 82, 4191(1960).

14. A. E. Martell and R. M. Smith, “Critical Stabili-

ty Constnats”, Plenum Press New York, 1, 204



Fe-EDTA #&¢ ol4% F3t5a AA9 A B8 =2 185

(1974).

15. L. C. Mardison and D. E. Rawshaw, ARI Tech-
nologies, Inc., Palatins, M (1992).

16. C. Bull, G. J. McClune, and J. A. Fee, J. Am.
Chem. Soc., 105, 5290(1983).

17. G. J. McClune, J. A. Fee, J. A. McCluskey, and
J. T. Groves, J. Am. Chem. Soc., 99, 5220(1977).

18. J. Butler and B. Halliwell, Arch. Biochem.
Biophys., 218, 174(1982).

19. Y. A. llan and C. Czapski, Biochem. Biophys.
Acta, 498, 386(1977).

20. G. R. Buettner, T. P. Doherty, and L. K. Patter-

son, FEBS Lett., 158, 143(1983).

21. J. P. Fackler, F. J. Kristine, A. M. Mazany, T.
J. Moyer, and R. E. Shepherd, Inorg. Chem., 24,
1857(1985).

22. 1. W. Lee, J. of KSEE., 15, 415(1993).

23. J. M. Cha, G. S. Cha, and I. W. Lee, J. of KSEE,
17, 512(1995).

24. S. Koch, G. Ackermann, and K. Schuller, Z.
Chem., 26, 339(1986).

25. H. J. Schugar, A. T. Hubbard, F. C. Anson, and
H. B. Gray, J. Am. Chem. Soc., 90, 71(1969).

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.1, 1996



