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Uuctutyt Temno- u Maccoobmena umenu A. B. JIbikosa HAH Benapycwu, yi. I1. Bposkw, 15, 220072, r. Munck, Benapych
2WucTuTyT AnepHoi Gusnky, yi1. M6parumosa, 1, 050032, r. Anmatsl, Kasaxcran
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AxmuseHnoe pazeumue MUpo8oll NPOMbIUIEHHOCMU NPUBOOUM KO BCe DONbULEMY 3A2PAZHEHUIO OKPYIHCA-
1owetl cpedvl MAdNCENLIMU MEMATIAMU, 8 CE:3U C YeM AKMYAaleH KOHMPOIb Ux cooepicanus 6 gooe. Mcnonw-
308aHUE COBPEMEHHbIX NOPMAMUBHBIX YCMPOUCME NO360J5em NPOBOOUNb O0eMeKMuposaHue 6 NoaeGblx
yenosusax. Basicnvim eonpocom sagnsaemces ygenuuenue 4y8CmeumensHOCMu U CeAeKmMUHOCIU UCNONb3YeMbIX
damuukos. B nacmoswee 6pems WUpoKo npumMeHsiomcs nOAudImuieHmepepmaniammusle mpekogvle memopa-
Hbl 07151 2UOKUX BNIeKIMPOXUMUYECKUX OAMYUKO8 AHANUZA KATNUOHO8 MEMAI08 8 BOOHbIX PACHEODAX.

Llens pabomer — paspabomams MemoouKky QOpMuposanus u u3yyumes QuU3UKO-MexaHudeckKue ceoti-
cmea 4yecmeumenvHuix nieHok Jlenemiopa — bnodacemm Ha ochose nephmopoxkmadekaHoso Kuciomol 01l
2NEKMPOXUMUYECKUX OAMUUKO8 AHATUZA KAMUOHO8 MEeMAL08 8 BOOHBIX PACMBOPAX.

Paspabomanvl cubkue damuuxku ananu3a KAmMUoHO8 C8UHYA 8 800e HA OCHOB8e NOAudmuieHmepepma-
JIAMHBIX MPEKOBIX MeMOPAH, MOOupuyuposannvix memooom Jlenemiopa — bnooacemm: monocnoem nep-
@Pmopoxmadexano6ol KUCIOMbL ¢ NHOCIEOYIOUWUM DOPMUPOBAHUEM KCUTEHOTI08020 OPAHICEB020 U OUME-
muaznuoxcuma. Memooom amomHo-cui0801 MUKPOCKONUU U3YYEHbl CIMPYKIMYPA U JOKAbHbIE MEXAHUYECKUe
ceolcmea MoouGuUYUposanHvx nosepxnocmett memopaun. Ha ocnosanuu usmenenust s3Hauenuli HaHOWEPOXo-
8AMOCMU U MEXAHUHECKUX C8OUCTNE NOKA3AHO HANUYUE MOOUPUKAMOPA HA NOBEPXHOCU NodAoMdCeK. Memo-
0om Jedicawell Kanau OYeHeHO USMEHeHUe CMAYU8aeMocmu mpexkogvix memopan. Iloxaszano, umo mooughu-
yuposanue Jlenemopa — Brodocemm niaenkamu nepgpmopokmadekanosoli KUCiomsl Yeeauyusdenm 3Ha4eHus
Kpaesoeo yaia cmauusanus nogepxuocmu memopan om 50° 0o 62,9°u 70,0° ons membpan ¢ ouamempom nop
50 Hm u 100 wm coomeemcmeenno. /s 06pasyos, MoOUPUYUPOBAHHBIX CTIOEM KCULEHOI08020 OPAHICEB020,
3HAYEHUs. Kpaegozo yena cmadusanus cocmaeusirom om 56,6° u 73,8° ona membpan ¢ ouamempom nop 50 Hm
u 100 nm coomeemcmeeHHo.

Ha ocnosanuu Oanmvix 6orbm-amnepomempuu YCMAHOGIEHO, YMO MeMOPaHbl, MOOUPUYUPOBAHHbLE
Jlenemiopa — Brodoicemm MoHocioem nep@mopokmadekanogoti KUCIOmbl, MO2ym Obimb UCHOIb308aHbL 0TSl AHA-
JU3a KAMUOHO8 CEUHYA 8 0DIACMU NPedelbHO OONYCMUMOU KOHYEHMpayuu (MUHUMATbHAS onpeodensieMds KOH-
yenmpayus cocmaeuna 30 mxe/n), noaudImMuIeHmMepOmaiamans mpekosas mMemopana/nephmopoxmadexanosas
KUCTOMA/OUMEMUNIZIUOKCUM — 8 TUHEUHOM Ouanazome Konyenmpayuu om 2,26 mxe/n 0o 15 mxe/n. Tubkue snex-
mpoxumuieckue 0amuyuKy He U3MEHAIOM XapaKmepucmuKky 8 medexue 5 usmepeHul.

KiroueBble c10Ba: aTOMHO-CHIIOBAS MUKPOCKOIIHU, HOJ'II/I3TI/IJ'IGHTep(1)TEU'IaTHBIC TPCKOBLIC MeM6paHH, CCIICKTUB-
HbIC TOKPBITHUSA, METO/ J'IeHrM}opa - BJ'IOZ[)KGTT, CMa4YnuBacMOCTb.
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NANOSTRUCTURED COATINGS BASED ON LANGMUIR - BLODGETT
FILMS OF PERFLUOROOCTADECANOIC ACID FOR FLEXIBLE
SENSORS FOR THE ANALYSIS OF LEAD IONS IN WATER

G. B. MELNIKOVA!*, D. V. SAPSALIOU!, T. N. TOLSTAYA!L 1. V. KOROLKOV?23, S. A. CHIZHIK?,
N. N. ZHUMANAZAR? A. S. BARANOVA!, M. V. ZDOROVETS?34

A, V. Lykov Heat and Mass Transfer Institute, National Academy of Sciences of Belarus, P. Brovka St., 15, 220072, Minsk, Belarus
2The Institute of Nuclear Physics, lbragimov St., 1, 050032, Almaty, Kazakhstan Company, University etc.

3L. N. Gumilyov Eurasian National University, Satpaev St., 5, 010008, Nur-Sultan, Kazakhstan

4Ural Federal University, Mira St., 19, 620002, Ekaterinburg, Russia.

The active development of global industry leads to increasing pollution of the environment with heavy
metals, and therefore control of their content in water is relevant. The use of modern portable devices al-
lows detection in the field. An important issue is to increase the sensitivity and selectivity of the sensors used.
Currently, polyethylene terephthalate track-etched membranes are widely used for flexible electro-chemical
sensors for the analysis of metal cations in aqueous solutions.

Aim of the work is to develop a method for the formation and reserch the physical and mechanical
properties of sensitive Langmuir — Blodgett films based on perfluorooctadecanoic acid for electrochemical
sensors for the analysis of metal cations in aqueous solutions.

Flexible sensors for the analysis of lead cations in water have been developed based on polyethylene
terephthalate track-etched membranes modified by the Langmuir — Blodgett technology by a monolayer of
perfluorooctadecanoic acid with deposition of xylenol orange and dimethylglyoxime layers. The structure
and local mechanical properties of modified membrane surfaces were studied using atomic force microsco-
py. Based on changes in the values of nanoroughness and mechanical properties, the presence of a modifier
on the surface of the substrates is shown. The change in wettability of track-etched membranes was assessed
by sessile drop method. It has been established that modification of perfluorooctadecanoic acid with Lang-
muir-Blodgett films increases the contact angle of the membrane surface from 50° to 62.9° and 70.0° of poly-
ethylene terephthalate track-etched membranes with pore diameters 50 and 100 nm consequently. For sam-
ples modified with xylenol orange values of contact angle are changed from 56.6° and 73.8° of pol-yethylene
terephthalate track-etched membranes with pore diameters 50 and 100 nm consequently.

Based on voltammetry data, it was established that membranes modified with a Langmuir — Blodgett
monolayer of perfluorooctadecanoic acid can be used for the analysis of lead cations in the maximum per-
missible concentration region (LOD = 30 ug/l), polyethylene terephthalate track-etched membrane / per-
fluorooctadecanoic acid / dimethylglyoxime in a linear concentration range from 2.26 to 15 pg/l. Flexible
electrochemical sensors do not change characteristics within 5 measurements.

Keywords: atomic force microscopy, polyethylene terephthalate track-etched membranes, sensitive coatings,
Langmuir — Blodgett method, wettability.
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