ANALYTICAL SCIENCE & TECHNOLOGY

(Journal of the Korean Society of Analytical Sciences)
Vol. 7, No. 2, 1994

Printed in the Republic of Korea

FI2 Aol 58l #a2|oal-§2|Pallof x| 2ol 28t
37t2t 671 2Ee| £

BRY - A - KRN R
Fuojata shets), <Al eean
(1994. 5. 16. )

Separation of Chromium([lll) and Chromium(VI) by Carboxymethylated
Polyamine-Polyurea Resin Column

Yong Soon Chungf, Kang Woo Lee, Jong Youn Hwang and Yong Moon Lee*
Department of Chemistry, *Department of Manufacturing Pharmacy, Chungbuk National University, Cheongju
360-763, Korea
(Received May 16, 1994)

29} ot EALS SAl4ke] AFHEl Eeolrl-Fe] -3 o (CPPI} SAPPI) F4& E2jdd
dolul-Zejvdal el dall o]l iA|etello] E(PPI) EAe} S22 oM EA e F22 &
Abe] ubg-o g zhzh YA E it o] FRAES Hol4d FRFEY P YA 72 E G
stedch, o] £AIEell th&k 3719} 67} 2 E9 FAEALL S8 pHE WA 71HA AR
ol ate] B XA (KB 24 5] 2AFsIgIth 3712} 67 382 ol2mtg o g Eaolnl.F
gl¢dlel Fxo FH=E Ao AAE) o) E A Fel27-& L5, A pHE W
34171 Al E gl ol o5t o] §-& SAPPI x| (W7 0.6cm, Zo] 10em) 22 F-eldtg
o} % 671 2EF- CPPI x| ol o) dlo] 500 8] F&A72 w58 5 ek

Abstract : Acetic acid and succinic acid bonded polyamine -polyurea(CPPI and SAPPI)
resins were synthesized from the reaction of polyethylenimine - polymethylenepolyphenylene

2

isocyanate(PPI) resin as matrix polymer and chloroacetic acid snd chlorosuccinic acid re-
spectively. These resins were confirmed with infrared spectrometry and elemental analysis.
The adsorption characteristics of the chromium([l) and dichromat=(or chromate) ions on
the resins were studied by measuring distribution coefficients(Ka4) with changing pH of the
solution. It was thought that these ions were adsorbed by ion exchange mechanism. Chro-
mium( ) and dichromate ion could be separated with stepwise elution method by changing
pH of the eluent using SAPPI resin packed column(0.6cm(i. d.}x10ecm(L.}). Aslo,
dichromate ion could be preconecntrated with CPPI resin column by a concentration factor
of 5O.

Key words : Succinic acid, carboxymethylated polyamine-polyurea resin, chelating resin,
separation of chromium( ) and chromium(\l)
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Fig. 2. IR spectra of the PPI and SAPPI resin.
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A A gkel. CPPI % 2] IR A4 532 viehl ®| 24}t
218t SAPPI =%|8} CPPI $3|+= 7h28-Aned s}sl
Zeldeddlo)nl - Zalvida Faiddal o] ix|gtelo]
E HHolE £AEM T %9 IR 2HEHLS u| L
sladch

SAPPI 4=%}¢} w3} ¢|3le] PPI % CPPI %]
o] Y484 HAIE Thble 1o vFelfgdch. CPPI 7]
HuliE SAPPI %ol 4 9] &b gapo] & 7212 CPPI
Fx2) 7ol 24712 § e FLZEA7} e
] v]3lo] SAPPI A= 2472 F ¢ 7l2 54
717} Agso] sl7] W]t g, Ak - d7] H3A
Well o)sle] 4% SAPPI =7 59 7l28A]7 9
ek 1.4~1.6mmol/ge. 2 CPPI F3 F4 3HO.
7~0.8 mmol / g)®¢] 2041 & <& 4 Uik

Table 1. Elemental analysis data of PPI, CPPI and
SAPPI resin

Element, %

Chelating resin

C H N
PPI polymer 52.0 7.73 17.8
CPPI 479 6.17 15.4
SAPPI 48.6 6.23 15.7

o]Ate) A}z BE] CPPIS} SAPPI 3¢ ¥ AT
A 5o 2 gt 2 YAHASE ¢ T UKk

3. 2. CPPIS} SAPPI £X|§o)| 2|8t SRl &4

Fig. 3¢l $4 9] pH W3le| o} & CPPIs} SAPPI
F-Alofl HEF 3719k 671 A&l Kagh 3 Ak-g el
Wik F ol xof W& 3719} 67} 28] §
2 & Fabebe, 37F 28 Kaghd G714 S0
=g o 5= gloh 2], 37F 280 A7 A F5}
 EF2E el AR ) 252 Ui Ssie
2] &hA| ol k3] 22 F=(1.0ppm)E 43T

ool A Kaghs %A #lo] o, i1 3-8 2 #elo)
37}bel 671 B 2F CPPI 42| Hrhi= SAPPI 422 o)
A it Kagh& vehd 218 Fig 1A & 4 olke]
CPPI 47 Bc} SAPPI =]eljA] B2} vjE A 7}
zref A4 f1zpel] AR FHEEA|WE I} o] g7
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Fig. 3. Effect of pH on the log Kd of Cr(Ill) and
chromate ion by CPPI and SAPPI resin®. *Metal sol-
ution : 10ppm, 20mL: Resin taken :100mg. 1:Cr
(\1) on CPPIL, 2:Cr(Il) on CPPI, 3:Cr(Vl) on
SAPPL, 4 : Cr(ll) on SAPPL

uf F-ola} A Zh= ok

wgh 67} =Eo] pH 6.0 olske AR SHelA
SAPPI %2} CPPI $Ale|4 & Kaghg& ez,
A7l gl Al dids] 2 Kaghd vepd 7
Kagte] Oc] ¥ o % vk Fig. 3). o7& F2 84
o] gojit ZEAL o] o] Fol&ol7] wEol, T
s A pEate] Aart A § FAME (1) 5
48 o3 7| AddMe 3RS dx] geneg F3F
A o] .20] Ak g Fol|A] o] B R BEHA F&
i Zlolel A E = Aok

Table 290 67} &7 g 22 o2 pH
90614 =g 2 JHA FE5ESY CPPL 3%
SAPPI #xlo] olg Fa43& dact 37t =E4
Faere 371 389 4850 34 F2x71 pH
9000 4] cieda] zt7] o -Eeoll AYP-S A FstAct. Tudble
2o 4 B = glEo] 67} 2B FAEFE pH 5.0l
41 CPPI =0 o3}ed 0.385mmol/ge]x, SAPPI
Aol wited 1.392mmol /g2 8 CPPI =]l u]38}
o SAPPI 47} aiws] ac) o7& Kaghel =71
@2} o x8)m, A4r12 A e oM EALR
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Thble 2. Metal capacity{mmol/g) of the CPPI and
SAPPI resin®

Metal Capacity
ion pH

CPPI SAPPI
cd(l) 9.0 0.694° 0.417
Co( 1) 9.0 0.343° 0.648
Cr(V) 5.0 0.385 1.392
Cu( 1) 9.0 0.837 "0.726
Mn(1) 9.0 0.203° 0.343
Ni(I) 9.0 0.504° 0.623
Pb( 1) 9.0 0.434° 0.137
Zn( ) 9.0 0.434° 0.373

2 Solution : 0.1M ammonium acetate, ° from reference
5.

o} $A14k0] Fatol wlAE deo] =7] WEolzt 4
ZEdch &, degs siae] Al (+) e
=) 2, 2 F(Fig. 1)oll =18 Qajo] =g fol4o]
EERCLEES S BT W EE TS

3.3. 3019} 671 3 E2| Eal9t Wslol &3}

67} ZEL A fYoA sl EA Y dEE 5
(CPPIgt SAPPI FA])el] thsle] & Kagbg rlehy
I, @714 Sdel e dds 22 Kaghd el
A (Fig. 3)3} 37} 22L& 414 S 6 4] 0o 7}7)-&
Kaghs Weldls 4-E o] 43l 3719 67F =28-¢
welslsdch W7 0.6cmal shold A f2latol 60~100
ol4ie] SAPPI A& 10em ¥ol2 Fzlstm, =t
40ppme 37} 67} ZE 74 1.0mLE 7] 9o
F34A12 F, A pH 509 $4 22 7t 25 &
2l x}7] 3, o}l pH 9.02] §42o2 671 2858 S
Azl mgelEal-e Fig. 40 Jehligo) slees
7+7t 95~100%% vrehi gl vt

wajol o] Mg Fx2 A ol 37}9} 67
aZ9 Frt 7HegAE HEs] st A1),
F(0) 2 =) ole] 7Zbz 1,000ppm3 2,
000ppm .2 EAshe £ Fo e} 67 288 4
7} 40ppme] =A 7}slaL, SAPPI $+A]3-& E3A]A
3% AAE Table 30 ehlislEd], o= 79017
o5 o] Wl E WA 9% F& IesR Feod
08¢ & 7 Uk

SAPPI x| 3ol &J§ 67} 2E) F33) s+8
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Fig. 4. Separation of Cr(Il)(40ug) and chromium
(V1)(40zg) by stepwise elution®. *Flow rate : 0.2~0.
4mL/min., column(0.6em(i.d.) x10.0cm(L.)) packed
with SAPPI resin.

Tuble 3. Effect of foreign ion on the separation of
chromium( ) and dichromate ion

Recovery, %

Foreign ion Added, mg

Cr(I) Cr(V)
Ca(Il) 1,000 95.5 99.0
2,000 98.0 101.0
Cu(Il) 1,000 102.0 97.0
2,000 94.0 96.0
Fe() 1,000 96.0 95.0
2,000 95.0 100.0
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6}04 pH 3.0014] 500 5% 4~ st
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