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MOJUPUKALIUA MEMBPAH U3 ITOJIMAKPUJIOHUTPUIIA
PACTBOPAMMU STHJIEHIUAMHUHA

A. JI. ICKEBUY!", B. IT. KACITEPUUK?, A. B. BUJILJIOKEBUYY, H. T. CEMEHKEBUWY?, B. B. BOJIKOB?

Uuctutyt Qpusuko-opranudeckoii xumun HAH Benapycu, yn. Cypranosa, 13, 220072, r. Munck, Benapychb
2PucTuTyT HeTeXMMUYECKOro cuHTe3a uMend A. B. Tomuuesa PAH, Jlenunckuit npocnexr, 29, 119991, r. Mocksa, Poccus

Hccenedosanvl npoyeccol Moouguxayuy noio8oJ0OKOHHbLIX MEMOPAH U3 CONOIUMEPOS AKPUIOHUMPUIA
pacmeopamu smunenouamuna (34A) u wenoyu 0 nOIyYeHus Ha NOBEPXHOCIU MEMOPAH PA3IULHBIX 3aPsi-
JICEHHBIX SPYNN U NOBLIUEHUS UX XUMUYECKOU COUKocmU. J{ONOIHUMENbHO UCCIe008aH Npoyecc Moouu-
kayuu memopan uz INAH pacmeopamu eudpasun-euopama (I'T). Hcnonvzosanue ons moougurayuu 10-30%
pacmeopos I'T" npu nacpesanuu 0o 70-80 °C npusoouno k peskomy CHUNCEHUIO NPOHUYAEMOCU NOJIOBOO0-
KOHHbIX Membpan. Tlpu nocaedyroweii oopabomre 10% pacmeopom NaOH obpasyvl yniomusiiuce, npuood-
pemanu KpacHylo OKpAacKy U He pacmeopanucs 8 oumemuapopmamude (IMDA). B pesyrvmame moougpuxa-
yuu 6 MemopauHylo mampuyy ObliU 66e0eHbl KAMUOHOOOMEHHble U AHUOHOOOMEHHble ZPYNNbl, YO
noomeepaicoeno UK-cnekmpockonueii u mumpumempuyecku. /A saenaemcs bonee mMAeKUM MOOUPUYUPY-
towum azenmom 6 cpasnenuu ¢ I'T. Ilpu naepesanuu ¢ 10-30% pacmeopax 3/[A 6 meuenue 6 4 mem-
O6paHbl COXPAHANU NOCMOSIHHOU 3A0ePACUBAIOUYIO CROCOOHOCIb O NOAUSUHUINUPPOAUdoHy K 15 npu
naoenuu nporuyaemocmu 6 1,5-4 pasza. Peskoe usmenenue ceoticme membpan Habir00AI0CL NPU NOCIE00-
samenvrou obopabomre I/JA u NaOH: sodonponuyaemocme crudicarace npaxmuuecku 0o 0, a oomeHHas
EMKOCTb 803PACMANA 8 3HAYUMENbHO bovwel cmenenu, yem 6 caydae oopabomku I'T" u NaOH. C nomo-
Wbl0 CKAHUpYrOujell 91eKmpOHHOU MUKPOCKONUU NOKA3AHbI U3MEHEHUsT MOPDON02UU NOTYYEHHbIX 00pa3y08
membpan. Cmpykmypa obpabomannvix I/[A membpan npedcmaensing cobou YNAOMHEHHbIU 6ePXHUL CLOU
MonWuHOU 2—3 MKM, nepexodsuuil 6 ciou ¢ dnemenmamu 2youamou cmpykmypul. Tlocie moougpuxayuu
314 u NaOH npomescymounozo cros ¢ eybuamoti cmpykmypou He nabniooanocs. Hanuuue 3apsiocennvix
2PYNN HA NOBEPXHOCMU MeMOPaH Oellaem ux NepCneKmuSHbIMU NPU UCNIOIb308AHUU 8 KAYeCmEe NOOIONCEK
07151 (hOPMUPOBAHUSL KOMNOZUMHBIX MEMOPAH PA3IUYHO20 HAZHAYEHUS, 8 YACTHOCMU, OISl NeP8ANOPayUlY Uil
HAHOPUILMPAYUYU OP2AHUYECKUX CPEO.

KaioueBble ci10Ba: 10JI0BOJIOKOHHBIE MEMOPAHBI, MMOJUAKPIIOHUTPHI, STWICHINAMUH, THAPA3HH-TUAPAT, LIETI04-
HOM THIPOIIN3, 3apsDKSHHBIC TPYIIIBI HA IOBEPXHOCTH MEMOpaH.

MODIFICATION OF THE POLYACRYLONITRILE MEMBRANES BY
THE ETHYLENEDIAMINE SOLUTIONS

A. L. YASKEVICHY, V. P. KASPERCHIK!, A. V. BILDYUKEVICH!, M. G. SEMYANKEVICH,
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Institute of Physical Organic Chemistry, National Academy of Sciences, Surganova St., 13, 220072, Minsk, Belarus
2A. V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences, Leninsky Ave, 29, 119991, Moscow, Russia

The processes of modification of the hollow fiber membranes made of acrylonitrile copolymers by eth-
ylenediamine (EDA) and alkali solutions have been investigated for obtaining of the various charged groups
on the membrane surface and increasing its chemical resistance. Additionally the process of the modification
of PAN membranes by hydrazine hydrate (HH) solutions has been studied. The application of 10-30% HH
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solutions for the madification under heating to 70-80 °C led to the sharp decrease in the permeability of the
hollow fiber membranes. Upon subsequent processing by 10% NaOH solution the samples were compacted,
acquired a red color and did not dissolve in the dimethylformamide (DMF). As a result of modification the
cation exchange and the anion exchange groups were introduced into the membrane matrix which was con-
firmed by IR spectroscopy and titrimetrically. EDA is the soft modification agent in comparison with HH.
When heated in 10-30% EDA solutions for 6 hours the membranes retained the constant rejection ability to
polyvinylpyrrolidone (PVP) K 15 while the permeability dropped to 1.5-4 times. A sharp change of the mem-
brane properties was observed during the sequent processing by EDA and NaOH: water permeability was
decreased almost to 0 and the exchange capacity was increased to a much greater extent than in the case of
the treatment by HH and NaOH. With application of the scanning electron microscopy the morphology
changes of the obtained membrane samples was shown. The structure of the EDA-treated membranes has a
compacted upper layer of 2-3 um thickness passing into the layer with elements of the spongy structure. Af-
ter subsequent modification by EDA and NaOH the intermediate layer with the spongy structure was not ob-
served. Presence of the charged groups on the membrane surface makes it promising as substrate for the
formation of the composite membranes for various purposes in particular for pervaporation or nanofiltration
of the organic media.

Keywords: hollow fiber membranes, polyacrylonitrile, ethylenediamine, hydrazine hydrate, alkaline hydrolysis,

charged groups on the membrane surface.
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