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Release of Cu from SDS micellar solution using
complexing agents
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Micellar enhanced ultrafiltration (MEUF) is a surfactant-based separation process and it can remove
heavy metal ions from aqueous stream effectively. However, it is necessary to recover and reuse
surfactants for economic feasibility because surfactant is expensive. Foam fractionation was
investigated for both anionic and cationic surfactant recovery. Chelating agent such as
ethylenediaminetetraacetic acid (EDTA) was studied for the separation of heavy metals from surfactant
solution. Anionic surfactants bound with heavy metals can be recovered by lowering pH
(acidification). In this study, citric acid and imminodiacetic acid (IDA) were applied to release copper
from sodium dodecyl sulfate (SDS) micellar solution and compared with EDTA. Precipitation of
copper by ferricynide and sodium sulfide were also investigated. As a result, ca. 100 % of copper
was released from SDS micellar solution by 5 mM of EDTA and citric acid. And 3.3 mM of
ferricyanide formed precipitate with 82.7 % of copper. 5 mM of IDA and sodium sulfide released or
formed precipitate  82.5 % and 58.9 % of copper, respectively. Citric acid is harmless to
environments and ferricyanide precipitates with Cu easily. Therefore, it is considered that citric acid
and ferricyanide have competiveness over a famous chelating agent, EDTA, for the separation of Cu
from SDS solution.
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Cu"9 nitrate o3 el Cu(NOs),9} 2o]&A AW&AIA| sodium dodecyl sulfate (SDS)E Aldrich
Chemical(USA)el| A Fqlstod Alg-steint. 2E3 A& Etylenediaminetetraacetic acid (EDTA)Z-
Junsei Chemical (JAP)ol|A] glsleie citric acid, imminodiacetic acid (IDA), potassium
ferricyanide, sodium sulfideE Sigma Aldrich Chemimcal (USA)ollA Fsle] AR&sioict. 349
Aol gk s AAsH] e AREAAS F55 EFES pHe IN HNOs2l 1 N NaOHE A}
43t pH 4.5 (ferricyanide®} sodium sulfide 7 $-oll&= pH 3)2 ZA 3}yl Cud %7 ¥ 5 mM
olejem SDSe %7] FEv 50 mMo|git}. Ferricyanide®} sodium sulfateE o]£-3F 739 Al¥g]7]
(HANIL SUPRA 22K, KOR)E o]g£3&}o] ferricyanide AAES Hslgloed, 1 o]e #ALE
Amicon (USA)2] dead-end cell& o]&-slgich ghelodzlute Milipore (USA)2] A7 76 mm Ultracell
Amicon YM102 Al&3loict dhe]olzfute]l A& regenerated cellulose acetateqd ©m zjeti }
10,000 Dao|git}. ghelodzti= 2 bare] 4202 retentateE AL WHIA|7|wHA] 2 dsieion 2L |
mL2] retentate®] H=7} 50 mLE FrAstH o35 E£831eivt (Volume Reduction, VR=Viged
Veeenae=2). fr&59 F54% FEE UxE%7] (PERKIN ELMER 3300, USA)E o]&slo] =A3la
o F3E4 344 R T-=H(COD)S COD kit (HUMAS, KOR)E o] &3l =3]3}oich.
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Fig 1. Release of Cu from SDS micellar solution (a) and COD of permeate (b). Initial concentration of Cu and
SDS was 5 mM and 50 mM, respectively. And initial concentration of added agents was 5 mM.

Y-S F8 Cus} AREAIAE sk 4¥E 33l Ferricyanidew Cust "%L%% ?
A3led A sted, sodium sulfide G A CUQ} sulfide AAS AAG doF|mg o] Afolls AR
3 ¥ AFSolo] 224 xwol CODE ZAslgdct (Fig. 2). 5 mM2 Sodium sulfide® YoiE 73
10,000 rpmell A F A|7F FoF fAl¥e] & o 58.9 % Curb FAA=AUcH 3.3 mM2| Ferricyanide s
2e 7Sl 6,000 rpmell i 308 Fot AFEE W FPol 827 %9 Curh Pt el
T ASde) AwEdAA FEE COD g F3l AR FEdgich A5He COD= 52,000 -

L golo) CODE <k 28,000 ppmet A &3] U3

| CODE A3ty Hs o= 94 gHe AA

olglgg& e eb W29 SDS& el

A = fuA
56,000 ppm Alojgich o]& 50 mMe] SDS®F E0i3l
atxE oerh 2z SDS 498 ¥y F7] d¥
.5 Cu¢} ferricyanide®] COD <332 100 ppm |3t
Golgle Ao Arsh

100 T T T T
S BRAR ferricvanide
@ W fenicyanido 0000 ™ orfium sufide ]
- [ sodium sulfide =
LIS 500 ]
= 70 4 -
3 B
= 60 40000+ g
° i
2> =0
1]
% © ooy M b
=1
g 304 20000 4
=~ 204
10000 g
10
0 0 ’ —_
6,000 mmfor 3gmin - 10,000 romfor thr 10,000 romfor 2 hr 6,000mmfar0mn 1000 mmforthr 10,000 omfor 2hr

Fig 2. Precipitation of Cu from SDS micellar solution (a) and COD of supernatant (b). Initial concentration of
Cu and SDS was 5 mM and 50 mM, respectively. And inital concentration of ferricyanide and sodium
sulfide was 3.3 mM and 5 mM, respectiviey.
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