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AHoTamig. Y po0OoTi HaBeneHi pe3yabTaT! JOCTiIKEeHb CTPYKTYPH i ancopOLiiiHUX BIaCTUBOC-
Teil HOBOTO KJacy (PYHKUiOHAbHUX MaTepiajliB — KajlikcapeHiB.

ITokazaHo, 1110 NT€BHi KaJiKcapeHOBi CIIOJIYKH BOJIOIiI0Th BUCOKMMU 3HAUYEHHSIMU XapaKTeprcC-
TUK YyTJIMBOCTI i BUOIPKOBOCTI 0 Tra3iB alleTOHY i aMiaKy.
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CALIXARENE COMPOUNDS STRUCTURAL AND ADSORPTIVE PROPERTIES

A. E. Belyaev, Z. 1. Kazantseva, Ya. 1. Lepikh, 1. Koshets,
Ya. M. Olikh, P. A. Snegur, V. I. Kal’chenko

Abstract. The results of structure and adsorption properties investigation of a new class of func-
tional materials — calixarene are given in the work.

It is shown, that certain calixarene compounds have high values of sensitivity characteristics and
selectivity to acetone and ammonia gases.
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CTPYKTYPHBIE U AICOPBIIMOHHBIE CBOMCTBA KAJIMKCAPEHOBBIX COEJIUHEHWI
A. E. beases, 3. U. Kazanuesa, A. H. /lenux, H. Komeu, 4. M. Oaux, II. A. Cueeyp, B. H. Kaavuenxo

Annoramus. B pa60Te NPUBCACHHDLIC PE3YJIbTAaThI UCCJIEIOBAHUM CTPYKTYPbI 1 aI[COp6I_[I/IOHHI)IX
CBOICTB HOBOT'O KJlacca (I)YHKHI/IOHEUII)HBIX MaT€purajioB — KaJIUKCApCHOB.

HOKa3aHO, YTO OIIPCACICHHDBIC KAJITMKCAPCHOBLIC COCAMHCHUA 06naz[a10T BbICOKMMHU 3HAYCHU -
AMU XapaKTCPUCTUK YYBCTBUTCIIbHOCTU U I/I36I/IpaTeIH)HOCTI/I K TrasaM alicToHa 1 aMMMaka.

KnroueBsie ciioBa: ceHCOpP, KaIMKCApEHOBBIC COSIMHEHMSI, CTPYKTYPa, alCOPOLIMS
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MortuBarnis po6oTu

Sk BigoMo, TIpo0JieMU MiABUILIEHHS METPOJIOTi -
YHUX i eKCIUTyaTal[iiiHUX XapaKTepPUCTUK CEHCOPIB
rasiB, iX iHTeJIeKTyaJli3allist MOXYyTb OYTH BUpIllIeHi
B TIEpIlly Yepry Mpy 3acTOCYBaHHi (PyHKIiOHAIb-
HUX MaTepialliB, sIKi BillIOBiIalOTh TAKMM BHUMO-
ram.

B [1] HaBeneHi pe3yabTaTu JOCTiIKEHb KOOPIU -
HaLiHHUX CITOJIYK FepMaHilo B SIKOCTi aicopOLiii-
HO-UYYTJIMBUX J0 aMiaky IUIiBOK, SIKi, OJHaK, MpU
BUCOKUX 3HAUYEHHSX YYTJIMBOCTI i CEJIEKTUBHOCTI
MPOSIBISIIOTH TIPU B3aEMO/Iii 3 aMiaKOM BHUCOKY Xi-
MiUHY aKTMBHICTb OO MPOBiAHUKOBUX MaTepialis,
IO YCKJIATHIOE BUKOPUCTAHHS iX TPU CTBOPEHHI
CEHCOPIB.

Cneumdgika nmpobiaeMu Mpu po3poodlli ceHcopa
rasy Ha aMiak IOB’s13aHa 3 BEJIMKOIO XiMi4YHOIO ar-
PECHUBHICTIO CIOJIYK aMiaKy 10 METaJieBUX eJIeKT-
PUYHMX KOHTAKTiB, a TAKOX JOCTaTHHO BUCOKOIO
YYTJUBICTIO OiJBIIOCTI aACOPOLIiHHO-UYTIMBUX
MaTepiajliB 10 amiaKy i 10 BOJIOTU, sIKa CYIPOBO-
JUKYE Mapy amMiaky, 1110 TMPUHIIUIIOBO YCKJIAJIHIOE
CTBOPEHHS ceHcopa sSK pobodoro mpuiany. Tomy
3 UMX MPUYUH, 30KpeMa, CUHTE3 i JOCHiIKEeHHS
YYTJIUBUX IO Ta3iB MaTepialiB 3aIMIIAIOTLCS aKTy-
aJTbHUMMU.

MeTtoauka i nocaimKeHHsd

B naHiit poGOTi HOCTITKYBAINCh CTPYKTYPHI,
eJekKTpodi3uyHi Ta aacopOuUiiiHO-aecopOLiiiHi
BJIACTUBOCTI HOBUX (DYHKLiOHAJbHUX MaTepiajliB
KJIacy KaJlikcapeHiB [2] MO BiZHOIIEHHIO A0 aMi-
aKy, alleTOHY i BOJIOTH sIKi He BUSIBJISIIOTb XiMiYHOT
AKTUBHOCTI 10 METAJIEBUX €JIEMEHTIB CEHCOpA.

Marepianu y BUIJISIAL TUIIBOK Pi3HOI TOIOJIOTIi
HAHOCWJIVCh 3 PO3YMHY Pi3HUMU TEXHOJOTIYHUMU
crocobaMu Ha TJIOCKi i UMIiHAPUYHI MOBEPXHi i-
€JIEKTPUYHMX TTiAKIAI0K, a TAKOX Ha I’ €30KBap-
LIEBi pe30HATOPHI MJIaCTUHMU.

HocnimKeHHsT TMoKa3aiu, 110 CHOJYKU Kiacy
KaJlikCapeHiB MaloTh CYMPAMOJIEKYISIPHY CTPYK-
Typy, SIKa BU3HAYa€ OCHOBHI ME€XaHi3MM ancopb-
LifHOI YYTJIMBOCTI M0 Tra3iB. TUMOBiI CTPYKTYypHi
(opMynu KaJikcapeHOBUX CHOJIYK, K MOKa3aiu
TOCTiMXXEeHHS, MAlOTh BUTJIS, MPEACTAaBICHUIN Ha
puc. 1.

3pa3Ku 3 MJIiBKaMU CTABUJINCS Y Ta30BY KaMepy
i IPOBOAWJIUCH BilMIOBiAHIi BUMipIOBaHHS 4acCTOT-
HOTO 3CYBY PE30HATOPIiB, eIeKTPOdi3UUHUX Mapa-
METPiB TOLLO.
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Puc. 1. CtpykTypHi hopMynu KajikcapeHOBUX CITONYK:
A —pe3opliHoJj[4]apeH 3 3aMilllyl0YMMM paguKaaiaMu
R=C,H,, b — dochopunboBanmii Kamikc[4]apeH

3MiHa MacH IUTiBKM 3aJI€3KHO BiJl KOHLEHTpaIlii
amiaky B Mexax Bin 500 ppm 1o 4000 ppm npu3Bo-
JIUTh 10 MAaCOBOI'O HaBaHTaXKEHHs 11’ €30PE30HATO-
PHOI TIACTUHU, SIKe BUKJIUKAE 3MiHY il pe30HaHC-
HOI1 4acToTu Af .

Ha puc. 2 HaBeaeHi KiHETUYHi 3a1e3KHOCTI BiJl-
I'YKiB CEHCOPIB Ha OCHOBi KBaplIOBUX Pe30HATOPIB
3 pi3HUM YYTJMBUM ITOKPUTTSIM Ha MOCIIiIOBHY iH-
JKEKIIilo MapiB aMiaky, a Ha puc. 3 — 10 alleTOHY.
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Puc. 2. Biaryk pe3oHaropa 3 kajlikcapeHoM F Ha aMiak

IToka3zaHo cyTTEBO MEHIII BiITYKW Ha Ail0 ami-
aKy Ha IUTiBKY CEMM 3pa3KiB KaJiKCapeHiB pi3HOTO
ximigyHoro ckiany. BunHo, mo kaiikcapeH F mae
BUCOKI YYTJMBICTh i IIBUAKOIIIO 1O BiZHOLIEHHIO
0 aMiaKy i He3HauyHy BEJUYMHY “OTPYEHHS’, B
TOM Yac sIK KajlikcapeHH iHIIIOTo CKJamy BUSIBIIS-
I0Th HE3HAYHY YYTJIMBICTh JO aMiaKy. AHajoriyHa
KapTUHA — YYTJIMBICTb KajiikcapeHy ckiany b —
JIO alIeTOHY.

ITpoBeneHi TakoX AOCTIIXKEHHS 3MiHM €JIEKT-
podiznyHMX mapaMeTpiB IUTiIBKY KajikcapeHy b B
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npoleci aacopOuii-gecopOLiii aMiaky, BOJOrM Ta
alieToHy. Pe3yabraT gociigkeHb MOKas3aiu, IO
JieJIeKTpUYHA IPOHUKHICTb €, KajlikcapeHy b
3aJIMIIAETHCS TIPAKTUYHO HE3MIHHOIO B aTMOcde-
pi alIETOHY i MaJ0 3MiHIOEThCS il Ji€I0 BOJOTMU.
VY Toit Xe yac Ta X camMa IjIiBKa (Toi camuii 3pa-
30K) CYTTEBO pearye 3MiHOIO €, Ha [il0 amiaky.

10

-104

N
T
g 20+ 1000ppm
V‘HTMH\
-30 2000ppm
acetone \
-40 LWL
4000ppm
T T T T T T T
0 200 400 600 800 1000 1200

time, sec

Puc. 3. Biaryk pe3onaropa 3 kanikcapeHoM b mo are-
TOHY

Crin 3ayBaXkuTH, 110 JJI KaJliKcapeHiB 000X
ckinaniB Fi b 6e3 migirpiBy Ha ctazii necopOilii Mae
Miclie MaJIuii yac BiZHOBIIEHHA — 4-5 c. L1g gkicTb
y NPUHLMIIOBOMY ITLJIaHI BiIKpUBa€E MepCIrieKTUBU
CTBOPEHHSI CEHCOpIB, IO MOXYThb IIpaIllOBaTU Y
pexumi on-line.

TakuM YMHOM 3ale€XHICTb €, Bill BEJIUYMHU
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KOHLIEHTpAllil ra3y TakoxX MoxKe OyTU BUKOPHCTaHa
U1 TOOYTOBU CEHCOpA aMiaKy EMHICHOTO THITY.

BucHoBkn

HocnimkeHi MaTepiaJli MOXYTh OyTH BUKOPHC-
TaHi B SKOCTi YyTJMBUX €JIEMEHTIB CEHCOPiB aMia-
KY i alleTOHY.

AHaJi3 CTpyKTypH MaTepiajiB J03BOJISIE CTBEP-
JKyBaTH, 110 OCHOBHY POJIb Y ME€XaHi3Mi B3aEMO-
JIii aHaIITiB 3 TUIiBKAMU KajiKcapeHiB BilirparoTb
rpyniu OH.

Crig 3a3HaYMTH, 1110 OTPUMAaHi KiHETUYHi Xapa-
KTEpUCTUKHU TIpoLecy aacopOliii-mecopOuii oTpu-
MaHi 0e3 MimirpiBy mpu KiMHaTHiil TemIieparypi,
IO CYTTEBO 3 TOYKM 30pYy iHTeJeKTyasi3allii CeH-
copa.

Po6oTa BUKOHYBaJIach 3a YaCTKOBOI HiATPUMKHA
VYHTLU, npoekt Ne 3643.
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