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Abstract-The properties of hydrogen bonding between poly(2-ethyl-2-oxazoline)[PEOx]
and poly(acrylic acid)[PAA] were investigated. PEOx and PAA formed stable complex
and precipitated due to hydrogen bonding between hydrogen of PAA and oxygen of
PEOx in acidic condition(below pH 4.3). Optimum reaction ratio of PEOx and PAA was
determined as mass ratio of 1:1.5 for applications in aqueous two phase system. The
mixtures of the polymers formed aqueous two phase systern with dextran solution after
the breakage of hydrogen bondings. This properties can be used for the recovery of

valuable products.
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proton-acceptor polymer &3 294 A7]= interpolymer complexes®] FZF 4] 3
A77h #AaA g, B dFeME  poly(2-ethyl-2-oxazoline)[PEOx]3#  polyacid
[polyacrylic acid(PAA)JZte] S AH o] dig A+ E P& on, pH Wl S £
2% 3875 479 pHelA 428 898 A5 =%, PEOx7} dextran} 4
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Top phase

Poly(2-ethyl-2- oxazoline) | Separation LSRRI pH change CDs > CDs
Poly(acrylic acid) :> |- PEOX/PAA .-
CDs CEE eps = 1J> : %

ey . PEOX/PAA complex -

CDs -
Dextran Recycle with pH change after recovery

Fig. 1. Schematic diagram of partition and recycling of polymers using dextran
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and poly(2-ethyl-2-oxazoline)/poly (acrylic acid) aqueous two phase system.

2. 45 2 34

A B 200,00021  poly(2-ethyl-2-oxazoline)(Aldrich Co.), 25 wt% poly(acrylic
acid)(Wako Pure Chemical Industries), 2% 40,0009 dextran(Sigma co.), 223 20,000
¢l polyethylene glycol(Yakuri Pure Chemicals Co.)8] nE A2 Al&3t5 ).

PEOx/PAA 7

8% PEOx&93 8% PAAE NS o]&3ste PEOx 1 mldl tiE PAAS ¥uE #siA7|d
A APE nEAZR0 FAYG FAEHR e DBEAEAY RAS 44 A F uR
Zke] A wkgu| & ZAAsA

AN A pH AAWHL 10% PEOxE < 20 migt 10% PAAE9 30 mlE ®¥H&A17]2, 0.5 M
KOH¢t 0.5 M HCIE o] &3l pHE ¥3A|A AW P ¥sls A3

T ¥AZ2 PEOx/PAAZLY] $2Z¥ #A A4%E #1d7] 98 1% PAAL Y PEOxE
A7tgo2M pHE A3

Poly (2-ethyl-2-oxazoline)® & 4 nEAERA3] A A4

F2olA 5% poly(2-ethyl-2-oxazoline) &3} 5% dextran(¥AF% 40,000)& 2L 5%
polyethylene glycol(PEG, A+ 20,000) &3] A3A oFEZE LolHitd Dextrandy 2
B8R APL FE(25TC)NA FHHAJLH, PEGSY 434 4¥L 25T, 45~-50T 9
¥ BYolA B

PEOx/PAA®°] 3893 dextran§ N3 40|34 FA 2 B-CD &)

AAE AR PEOx/PAA EF LA dextran o] &3t FAo|3AS FH3stxn, B-CD9
PulS4L B2 A-CDS FEE phenolphtalein® S o) &3te] AT 6%}
8%2] dextranS Al&3td ooy, B-CDE 5 g/I7t 2 H7lstAdoh
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Fig. 2. Amount of polymers at various mass ratio of poly(2-ethyl-2-oxazoline)
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and poly(acrylic acid), sup/tot : amount of unprecipitated po}ymer upon- total
polymer ; ppt/tot : amount of precipitated polymer upon total polymer ; sup/ppt :
amount of unprecipilated polymer upon precipitated polymer.

Fig. 204 ¢} Zo] PEOxS PAAE Z#FHE 11152 vrgAA AAAI= o] ZFe
2EAE Eol7] A8 MY Aoz yEpge |

2 dFelA = pH ®¥3}e] & PEOX/PAA 78 423 S48 4HR U

WA, PEOx/PAA Ao E§3 #FAel vlxl= pH E#E #Rls7] 98] 48 Ad}E Ed
2 PEOx& 3 PAAEAS A4 11152 wEA7]1, pHE HAA JdF dstE a2
stglth. KOH® #7712 F ol &4a3] flolaAe we pHE 439103, o] pH olatell Mt
F2AHL YA HCl 712 pH7E @4l weby 223 98 JAFe 7t
st 3, pH 33 olstellAl= o o] F718kA &gkt (Fig. 3)
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Fig. 3. Amount of poly(2-ethyl-2-oxazoline) and poly(acrylic acid) precipitates
upon pH variation.
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Fig. 4. Change of [H'] upon addition of poly(2-ethyl-2-oxazoline) to poly(acrylic

acid).
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PEOx9 #7IZ pHE A$stdcd, ole #4229 FAHo= A3 sjzgd T2 ¢
7] g&o|t}. o] o, 71(OH)E FH7}5tH PAASQ carboxyl”Z]olA H'7F sie]l=HH A o] 2
3l o] PEOxS}t PAAS] F4Z2% o] #FolAA "o
£ dFo) = Poly(2-ethyl-2-oxazoline) & 2 4 iz EFHe] 4 4L 113
Beted], 420 5% PEOxSF 5% dextran(2xF% 40,0002 FA€ %"“ el F 1
BEAEAL 12 A7 ojulo] 4& FAdAT °] A% PEOx7F f4el, dextrano] o} Atel
F2 BI¥sE Aoz Ygwto T3 PEOxE 5% polyethylene glycol(PEG, ®X}3#
20,000)F= 45Ceo]/dellAl 24Xz ool & FASAT o Bfee PEGZH S,
PEOx7} o}@4te] 2 B X3tk PEGE PEOxS 42 d43te 542 2oy, PEOx
o] A ASEHE PAASH wrgdte F Aol FAHAHE 54 222 PEOx<He] A&
£ Algfe] @ oz FddH
poly(2-ethyl-2-oxazoline) ¥} poly(acrylic acid)e] =2 ZtZ} 3%} 45%(¥FSH] 1:115)=
DA3, 6% 8%2] dextran-g 3} "“°l"‘74]% T3t 8-CD &u¥lE v|&stint
T 7FA T E(6%, 8%)2] dextrang °] &% ZA$ EF B-CDY 2wiAF(KI7H 1 A== Z
gdozo Bul Aoj7t AX = Fe Ao Yoy IEAER g9 LolAS AT
o HAH3 pHO salte] G, E28A Tl tid HF o] AR=HA FHE 7MsAdel o
t AR AdHY, CDs°l9—]«1 E24 g A 758 Aoz Atz @t

4. 9 9F

B AFoxE pH ¥l 2 poly(2-ethyl-2-oxazoline)[PEOx]#} poly(acrylic acid)[PAA]
o] F42ZF EAL nAsUT. PEOxS PAAE A ZA(pH 4.3°|3h)3elA PAAY <
A9 PEOx®| AAaztd 422702 AT EFAE FAstd AT PEOxS PAA
EFEAE A AAA H G357 A HAH gyl AP L150l¥ R, o] A £F
fAE F42AFS AAD oA dextrand A FAo|FAS FA3ATH
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