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Ïðîâåäåí³ äîñë³äæåííÿ ìîðôîëîã³¿ ïîâåðõí³, åëåêòðîô³çè÷íèõ õàðàêòåðèñòèê òà ãàçîâî¿ 
÷óòëèâîñò³ ñòðóêòóð ìåòàë-êðåìí³é ç ïîâåðõíåâèì øàðîì ïîðèñòîãî êðåìí³þ, ìîäèô³êîâà-
íîãî ïëàòèíîþ ³ ì³ääþ. 

Ïîêàçàíî, ùî ìåõàí³çì àäñîðáö³¿ ñ³ðêîâîäíþ â ñòðóêòóðàõ ç øàðàìè íàíîïîðèñòîãî êðå-
ìí³þ, çàïîâíåíèìè ì³ääþ, ïîëÿãàº ó õ³ì³÷í³é âçàºìîä³¿ ìîëåêóë ñ³ðêîâîäíþ ç àòîìàìè ì³ä³ 
òà óòâîðåíí³ íîâî¿ ôàçè CuS, ÿêà ³ ïðèâîäèòü äî çì³íè áàð’ºðó Øîòòê³ ìåòàë-êðåìí³é. Â³ä-
íîâëåííÿ òàêèõ ñòðóêòóð ìîæëèâî çà ðàõóíîê ïðîãð³âó â 50% ñóì³ø³ Ar òà Í

2 
ïðè òåìïåðàòóð³ 

äî 3000Ñ. Âñòàíîâëåíî, ùî çàñòîñóâàííÿ òîíêèõ øàð³â íàíîïîðèñòîãî êðåìí³þ, çàïîâíåíî-
ãî ì³ääþ, ïðèçâîäèòü äî ï³äñèëåííÿ àäñîðáîåëåêòðè÷íèõ åôåêò³â â Al — PS(Cu) — Si ñòðó-
êòóðàõ. Äîñë³äæåíî çâ’ÿçîê ì³æ ìîðôîëîã³ºþ, õ³ì³÷íèì ñêëàäîì íàíîïîðèñòîãî êðåìí³þ 
òà ÷óòëèâ³ñòþ Øîòòê³ ñòðóêòóð äî ñ³ðêîâîäíþ. Âñòàíîâëåíî ìåõàí³çì ï³äñèëåííÿ àäñîðáö³¿ 
ìîëåêóë âîäíåì³ñòêèõ ãàç³â, çîêðåìà ñ³ðêîâîäíþ. 

Ó âèïàäêó ñòðóêòóð ç øàðàìè ïîðèñòîãî êðåìí³þ, ìîäèô³êîâàíîãî ïëàòèíîþ, ìåõàí³çì 
ãàçîâî¿ ÷óòëèâîñò³ âèçíà÷àºòüñÿ íàÿâí³ñòþ ïðîì³æíîãî ïîðóâàòîãî øàðó, êàòàë³òè÷íî àê-
òèâíîãî ìåòàëó (Pt), òèïîì ïðîâ³äíîñò³ êðåìí³ºâî¿ ï³äêëàäêè ³ ïàðàìåòðàìè àäñîðáîâàíèõ 
ìîëåêóë. Âñòàíîâëåíî, ùî çá³ëüøåííÿ òîâùèíè ïðîì³æíîãî ïîðóâàòîãî øàðó îáóìîâëþº 
çðîñòàííÿ ãàçîâî¿ ÷óòëèâîñò³ ïîâåðõíåâî-áàð`ºðíèõ ñòðóêòóð. Âèçíà÷åíî âïëèâ íà ãàçîâó 
÷óòëèâ³ñòü ñêëàäó ãàçîâîãî ñåðåäîâèùà (íàñè÷åí³ ïàðè âîäè òà àöåòîí), òåõíîëîã³¿ âèãîòîâ-
ëåííÿ òà ðåæèìó ðîáîòè ïîâåðõíåâî-áàð`ºðíèõ ñòðóêòóð. 
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Abstract 

GAS SENSITIVITY OF THE STRUCTURES WITH POROUS SILICON LAYER 
MODIFIED BY METAL 

A. A. Åvtukh, T. I. Gorbanyuk, D. Danilyuk, V. G. Litovchenko, V. S. Solntsev, 
G. V. Kuznetsov, V. A. Skryshevsky, G. I. Tsyganova 

The researches of a surface morphology, electrophysical characteristics and gas sensitivity of the 
metal-silicon structures with a surface layer of the porous silicon modified by platinum and copper 
were carried out. 

 It was shown, that the mechanism of hydrogen sulphide adsorption in structures with layers of 
nanoporous silicon filled by copper consists in chemical interaction of hydrogen sulphide molecules 
with copper atoms and formation of the new phase CuS which leads to change of the metal-silicon 
Schottky barrier. Restoration of such structures it is possible due to warming up in 50 % Ar and

 
Í

2
 

mixture at temperature up to 300°Ñ. It was established, that application of thin layers of nanopo-
rous silicon filled by copper leads to strengthening adsorption-electrical effects in Al-PS (Cu)-Si 
structures. The connection between morphology, a chemical compound of nanoporous silicon and 
sensitivity of Schottky structures to hydrogen sulphide were investigated. The mechanism of adsorp-
tion strengthening of the hydrogen-containing gas molecules, in particular, hydrogen sulphide was 
established. 

In case of structures with layers of porous silicon modified by platinum the mechanism of gas sen-
sitivity is determined by presence of an intermediate porous layer, catalytically active metal (Pt), type 
of silicon substrate conductivity and parameters of the adsorbed molecules. It was established, that 
the increase in thickness of the intermediate porous layer causes the increase in gas sensitivity of the 
surface-barrier structures. The influence on the structure gas sensitivity of the gas environment (the 
sated vapors and acetone), manufacturing techniques and an operating mode of the surface-barrier 
structures was determined. 

Êeywords: gas sensors, gas sensitivity, porous silicon, copper, platinum, Schottky barrier, hydro-
gen sulphide, acetone 
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Ïðîâåäåíû èññëåäîâàíèÿ ìîðôîëîãèè ïîâåðõíîñòè, ýëåêòðîôèçè÷åñêèõ õàðàêòåðèñòèê 
è ãàçîâîé ÷óâñòâèòåëüíîñòè ñòðóêòóð ìåòàëë-êðåìíèé ñ ïîâåðõíîñòíûì ñëîåì ïîðèñòîãî 
êðåìíèÿ, ìîäèôèöèðîâàííîãî ïëàòèíîé è ìåäüþ. 

Ïîêàçàíî, ÷òî ìåõàíèçì àäñîðáöèè ñåðîâîäîðîäà â ñòðóêòóðàõ ñî ñëîÿìè íàíîïîðèñòîãî 
êðåìíèÿ çàïîëíåííûìè ìåäüþ çàêëþ÷àåòñÿ â õèìè÷åñêîì âçàèìîäåéñòâèè ìîëåêóë ñåðîâî-
äîðîäà ñ àòîìàìè ìåäè è îáðàçîâàíèè íîâîé ôàçû CuS, êîòîðàÿ è ïðèâîäèò ê èçìåíåíèþ áà-
ðüåðà Øîòòêè ìåòàëë-êðåìíèé. Âîññòàíîâëåíèå òàêèõ ñòðóêòóð âîçìîæíî çà ñ÷åò ïðîãðåâà 
â 50% ñìåñè Ar è Í

2
 ïðè òåìïåðàòóðå äî 300°Ñ. Óñòàíîâëåíî, ÷òî ïðèìåíåíèå òîíêèõ ñëîåâ 

íàíîïîðèñòîãî êðåìíèÿ çàïîëíåííîãî ìåäüþ ïðèâîäèò ê óñèëåíèþ àäñîðáîýëåêòðè÷åñêèõ 
ýôôåêòîâ â Al-PS(Cu)-Si ñòðóêòóðàõ. Èññëåäîâàíà ñâÿçü ìåæäó ìîðôîëîãèåé, õèìè÷åñêèì 
ñîñòàâîì íàíîïîðèñòîãî êðåìíèÿ è ÷óâñòâèòåëüíîñòüþ Øîòòêè ñòðóêòóð ê ñåðîâîäîðîäó. 
Óñòàíîâëåí ìåõàíèçì óñèëåíèÿ àäñîðáöèè ìîëåêóë âîäîðîäñîäåðæàùèõ ãàçîâ, â ÷àñòíîñòè, 
ñåðîâîäîðîäà. 

Â ñëó÷àå ñòðóêòóð ñî ñëîÿìè ïîðèñòîãî êðåìíèÿ ìîäèôèöèðîâàííîãî ïëàòèíîé ìåõà-
íèçì ãàçîâîé ÷óâñòâèòåëüíîñòè îïðåäåëÿåòñÿ íàëè÷èåì ïðîìåæóòî÷íîãî ïîðèñòîãî ñëîÿ, 
êàòàëèòè÷åñêè àêòèâíîãî ìåòàëëà (Pt), òèïîì ïðîâîäèìîñòè êðåìíèåâîé ïîäëîæêè è ïàðà-
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Âñòóï 

Êîíòðîëü íàâêîëèøíüîãî ñåðåäîâèùà, äåòå-
êòóâàííÿ òà âèçíà÷åííÿ íèçüêèõ êîíöåíòðàö³é 
åêîëîã³÷íî øê³äëèâèõ ãàç³â º âàæëèâîþ íàóêîâî-
òåõí³÷íîþ çàäà÷åþ. Äëÿ âèð³øåííÿ ö³º¿ çàäà÷³ íå-
îáõ³äíà ðåºñòðàö³ÿ âèòîêó åêîëîã³÷íî øê³äëèâèõ 
ãàç³â â íàâêîëèøíº ñåðåäîâèùå ï³ä ÷àñ áàãàòüîõ 
òåõíîëîã³÷íèõ ïðîöåñ³â òàêèõ ÿê âèäîáóòîê òà 
ïåðåðîáêà íàôòè, ãàçó, çáåð³ãàííÿ òà ïåðåðîáêà 
ïðîäóêò³â íà õàð÷îâèõ ï³äïðèºìñòâàõ òà ³í. Öå â 
ñâîþ ÷åðãó ï³äâèùèòü òåõí³êó áåçïåêè òà óìîâè 
ïðàö³ ëþäåé. Îäíèì ç òàêèõ ãàç³â º ñ³ðêîâîäåíü. 

Â³äîìî, ùî ïîðèñòèé êðåìí³é (ÏÊ) º ïåðñ-
ïåêòèâíèì ìàòåð³àëîì äëÿ ñòâîðåííÿ àäñîðá-
ö³éíî àêòèâíèõ ñòðóêòóð íà éîãî îñíîâ³ [1-3]. 
Öüîìó ñïðèÿº âåëèêà ïèòîìà ïëîùà ïîâåðõí³ 
ÏÊ (200-500 ì2/cì3) ³ éîãî âèñîêà õ³ì³÷íà àê-
òèâí³ñòü, ÿêà ï³äñèëþº àäñîðáö³éí³ âëàñòèâîñò³ 
äàíèõ ñòðóêòóð. Àëå ³ñíóþòü äåÿê³ ïðîáëåìè, 
ÿê³ ïåðåøêîäæàþòü øèðîêîìó âèêîðèñòàííþ 
íàíîïîðèñòîãî êðåìí³þ â ãàçîâèõ ñåíñîðàõ. Öå, 
ïî-ïåðøå, çíà÷íà íåñòàá³ëüí³ñòü åëåêòðîô³çè-
÷íèõ ïàðàìåòð³â øàðóâàòèõ íàï³âïðîâ³äíèêî-
âèõ ñòðóêòóð íà îñíîâ³ ïîðèñòîãî êðåìí³þ, ÿêà 
ïîâ’ÿçàíà ç åëåêòðîííèìè ïðîöåñàìè, ùî ïðî-
ò³êàþòü íà ïîâåðõíåâèõ ñòàíàõ ïîðèñòîãî êðå-
ìí³þ ïðè àäñîðáö³¿ ãàçîâèõ ìîëåêóë. Ïî-äðóãå, 
öå çì³íà ô³çè÷íèõ âëàñòèâîñòåé øàðó ïîðèñòî-
ãî êðåìí³þ ç ÷àñîì âíàñë³äîê ïðîöåñ³â ñòàð³í-
íÿ. Ãîëîâíèì ÷èíîì çì³íþºòüñÿ õ³ì³÷íèé ñêëàä 
òà ìîðôîëîã³ÿ ïîâåðõí³ ïîðèñòîãî êðåìí³þ. 

Ââåäåííÿ ìåòàë³â àáî îêñèä³â ìåòàë³â â ïîðè 
ïîðèñòèõ ìàòåð³àë³â ñóòòºâî çì³íþº ¿õ ô³çè÷í³ 
òà õ³ì³÷í³ âëàñòèâîñò³ [4-6], â ðåçóëüòàò³ ÷îãî 
ôîðìóºòüñÿ íîâèé ìàòåð³àë, òàê çâàíèé ìåçî-
ïîðèñòèé êîìïîçèò. Îñê³ëüêè ïîðè â ïîðèñòèõ 
òâåðäèõ ò³ëàõ â³äêðèò³ äëÿ ïîâ³òðÿ, òî â òàêèõ 
ìåçîïîðèñòèõ êîìïîçèòàõ â³äáóâàºòüñÿ ÿê âçà-
ºìîä³ÿ ì³æ ñò³íêàìè ïîð ³ ÷àñòèíêàìè, òàê ³ ì³æ 
â³ëüíîþ ïîâåðõíåþ ÷àñòèíîê â ïîðàõ ³ îòî÷ó-
þ÷èì ãàçîâèì ñåðåäîâèùåì. Íàíîñòðóêòóðî-
âàí³ ìåçîïîðèñò³ ìàòåð³àëè º ïåðñïåêòèâíèìè 

äëÿ ðîçðîáêè êàòàë³òè÷íèõ ñèñòåì. Ñåëåêòèâ-
íå îñàäæåííÿ êàòàë³òè÷íî-àêòèâíèõ ìåòàë³â â 
ïîðè çíà÷íî çá³ëüøóº ïëîùó ïîâåðõí³, ïîêðèòó 
êàòàë³çàòîðîì, ùî îáóìîâëþº çá³ëüøåííÿ ÷óò-
ëèâîñò³ ãàçîâèõ ñåíñîð³â [7]. 

Â äàí³é ðîáîò³ äëÿ ïîêðàùåííÿ ïàðàìåò-
ð³â ãàçî÷óòëèâèõ ñòðóêòóð ç øàðîì ïîðèñòîãî 
êðåìí³þ ïðîïîíóºòüñÿ ââåäåííÿ ìåòàëó â ÏÊ. 
Ïðèâîäÿòüñÿ ðåçóëüòàòè äîñë³äæåíü àäñîðáö³é-
íî¿ àêòèâíîñò³ øàðóâàòèõ íàï³âïðîâ³äíèêîâèõ 
ñòðóêòóð ìåòàë-ä³åëåêòðèê-íàï³âïðîâ³äíèê íà 
îñíîâ³ ïë³âîê íàíîïîðèñòîãî êðåìí³þ ìîäèô³-
êîâàíèõ ì³ääþ àáî ïëàòèíîþ. Â ðàìêàõ äàíî¿ 
ðîáîòè ðîçðîáëåíî òåõíîëîã³þ ôîðìóâàííÿ 
ãàçî÷óòëèâèõ ñòðóêòóð, äîñë³äæåíî ìîðôîëî-
ã³þ ïîâåðõí³ òà õ³ì³÷íèé ñêëàä íàíîïîðèñòîãî 
êðåìí³þ çàïîâíåíîãî ìåòàëîì, âèâ÷åíî âïëèâ 
ð³çíèõ ãàç³â íà âîëüò-àìïåðí³ òà ê³íåòè÷í³ õà-
ðàêòåðèñòèêè çðàçê³â ³ çàïðîïîíîâàí³ ô³çè÷í³ 
ìåõàí³çìè ÿâèù, ùî ñïîñòåð³ãàëèñÿ. 

Åêñïåðèìåíò 

Â ðîáîò³ âèêîðèñòîâóâàëèñü ï³äêëàäêè êðå-
ìí³þ ð-òèïó, ëåãîâàí³ áîðîì ç êîíöåíòðàö³ºþ 
N

ð
=(2-3).1015ñì-3. Òîâùèíà ïëàñòèí — 300 ìêì, 

îð³ºíòàö³ÿ ïîâåðõí³ — (100). 

Ìîäèô³êàö³ÿ ïîðèñòîãî êðåìí³þ ì³ääþ 

Çðàçêè ïîðèñòîãî êðåìí³þ îòðèìóâàëè ìåòî-
äîì åëåêòðîõ³ì³÷íîãî òðàâëåííÿ ìîíîêðèñòà-
ë³÷íèõ ïëàñòèí êðåìí³þ ïðè ãóñòèí³ ñòðóìó j=5 
ìÀ/ñì2. Âèêîðèñòîâóâàâñÿ ðîç÷èí ïëàâèêîâî¿ 
êèñëîòè HF(48%) òà åòèëîâîãî ñïèðòó C

2
H

5
OH 

â ñï³ââ³äíîøåíí³ 4:1. Òîâùèíà øàð³â ÏÊ ñêëà-
äàëà 5 ìêì, à ïîðèñò³ñòü 65 — 70 %. Ï³ñëÿ âèãî-
òîâëåííÿ øàðè ïîðèñòîãî êðåìí³þ áóëè ïðîìè-
ò³ â äå³îí³çîâàí³é âîä³ òà ïðîñóøåí³ â ïîòîö³ Ar. 
Ì³äü áóëà îñàäæåíà ìåòîäîì åëåêòðîõ³ì³÷íîãî 
îñàäæåííÿ åëåêòðîë³çîì ç âîäíîãî ðîç÷èíó 0,5 
Ì CuSO

4
⋅5H

2
O â HF òà C

2
H

5
OH (1:2:20). Îòðè-

ìàí³ çðàçêè áóëè ïðîìèò³ â äå³îí³çîâàí³é âîä³ 

ìåòðàìè àäñîðáèðîâàííûõ ìîëåêóë. Óñòàíîâëåíî, ÷òî óâåëè÷åíèå òîëùèíû ïðîìåæóòî÷íî-
ãî ïîðèñòîãî ñëîÿ îáóñëàâëèâàåò óâåëè÷åíèå ãàçîâîé ÷óâñòâèòåëüíîñòè ïîâåðõíîñòíî-áà-
ðüåðíûõ ñòðóêòóð. Îïðåäåëåíî âëèÿíèå íà ãàçîâóþ ÷óâñòâèòåëüíîñòü ñîñòàâà ãàçîâîé ñðåäû 
(íàñûùåííûå ïàðû è àöåòîí), òåõíîëîãèè èçãîòîâëåíèÿ è ðåæèìà ðàáîòû ïîâåðõíîñòíî-
áàðüåðíûõ ñòðóêòóð. 

Êëþ÷åâûå ñëîâà: ãàçîâûå ñåíñîðû, ãàçîâàÿ ÷óâñòâèòåëüíîñòü, ïîðèñòûé êðåìíèé, ìåäü, 
ïëàòèíà, áàðüåð Øîòòêè, ñåðîâîäîðîä, àöåòîí 

A. A. ªâòóõ, T. I. Ãîðáàíþê, Ä. Äàíèëþê òà ³í.
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òà ïðîñóøåí³ â ïîòîö³ Ar. Ìåòàë³÷í³ àëþì³í³º-
â³ åëåêòðîäè òîâùèíîþ 0,5 ìêì áóëè íàíåñåí³ 
òåðì³÷íèì âèïàðîâóâàííÿì â âàêóóì³ ÷åðåç ìå-
òàë³÷í³ ìàñêè. Äîñë³äæåííÿ àäñîðáö³éíèõ õà-
ðàêòåðèñòèê ïðîâîäèëîñü â âàêóóìí³é êàìåð³. 
Âèêîðèñòîâóâàâñÿ òåñòîâàííèé H

2
S 100 ppm, à 

ãàçîì-íîñ³ºì áóâ àçîò (N
2
). ×óòëèâ³ñòü ä³îäíî¿ 

Øîòê³ ñòðóêòóðè Al — PS(Cu) — Si (Ðèñ.1à) äî 
ñ³ðêîâîäíþ âèçíà÷àëè ïðè âèì³ðþâàíí³ ÂÀÕ.

 

Ðèñ.1. Ñõåìàòè÷íå çîáðàæåííÿ äîñë³äæóâàíèõ ñòðó-
êòóð Al–PS(Cu)-Si (a) òà Pt-PS(Pt)-pSi(b) 

Íà Ðèñ.2 ñõåìàòè÷íî ïðåäñòàâëåíèé ïðîöåñ 
åëåêòðîõ³ì³÷íîãî îñàäæåííÿ ì³ä³ â íàíîïîðèñ-
òó ìàòðèöþ êðåìí³þ òà îñíîâí³ õ³ì³÷í³ ðåàêö³¿, 
ÿê³ â³äáóâàþòüñÿ. Îñîáëèâ³ñòþ º òå, ùî îäíî-
÷àñíî ç îñàäæåííÿì ì³ä³ â ïîðè â³äáóâàºòüñÿ 
íåçíà÷íå îêèñëåííÿ ÏÊ, ÿêîãî äîñòàòíüî äëÿ 
ñòàá³ë³çàö³¿ âëàñòèâîñòåé ïîðèñòîãî øàðó ³ âè-
êëþ÷àº ïîòðåáó â äîäàòêîâîìó éîãî îêèñëåíí³. 
Ì³êðîôîòîãðàô³ÿ ïîâåðõí³ ÏÊ, çðîáëåíà çà 
äîïîìîãîþ îïòè÷íîãî ì³êðîñêîïà ïðè çá³ëü-
øåí³ 600 ðàç, ïðåäñòàâëåíà íà ðèñ.3a. Âèäíî, 
ùî ðîçì³ðè êëàñòåð³â ì³ä³ çíàõîäÿòüñÿ â ³íòåð-
âàëàõ 0,1-0,2 ìêì òà 0,5-1.2 ìêì. Ïîäàëüøå äî-
ñë³äæåííÿ ì³êðîñòðóêòóðè êëàñòåð³â ì³ä³ çà äî-
ïîìîãîþ ñêàíóþ÷î¿ åëåêòðîííî¿ ì³êðîñêîï³¿ òà 

àòîìíî ñèëîâî¿ ì³êðîñêîï³¿ (ðèñ.3 b,d) ïîêàçóº, 
ùî êëàñòåðè ì³ä³ ñêëàäàþòüñÿ ç ùå ìåíøèõ ÷à-
ñòèíîê ðîçì³ðîì 30-50 íì. 

Ðèñ.2. Åëåêòðîõ³ì³÷íå îñàäæåííÿ ì³ä³ â ïîðè ÏÊ 

Ðîçïîä³ë ì³ä³ ïî òîâùèí³ øàðó PS(Cu) äî-
ñë³äæóâàâñÿ çà äîïîìîãîþ ìàñ ñïåêòðîñêîï³¿ 
âòîðèííèõ ³îí³â (ÌÑÂ²). Ïîêàçàíî (Ðèñ.4à), 
ùî êîíöåíòðàö³ÿ ì³ä³ ìîíîòîííî ñïàäàº â ãëè-
áèíó ïîð. 

Ìîäèô³êàö³ÿ ïîðèñòîãî êðåìí³þ ïëàòèíîþ 

Â äàí³é ðîáîò³ äîñë³äæóâàëèñü òàêîæ ãàçî-
âà ÷óòëèâ³ñòü ³ åëåêòðîô³çè÷í³ õàðàêòåðèñòè-
êè êîíòàêòíèõ ñòðóêòóð Pt — PS(Pt)-Si. Øàð 
PS(Pt) îòðèìóâàëè ìåòîäîì õ³ì³÷íîãî îñàäæåí-
íÿ ìåòàëó ³ç åëåêòðîë³ò³â íà îñíîâ³ ïëàâèêîâî¿ 
êèñëîòè, ùî äàº çìîãó îäíî÷àñíîãî ïîºäíàííÿ 
ïðîöåñ³â åëåêòðîë³òè÷íîãî îñàäæóâàííÿ òà òðà-
âëåííÿ ïîâåðõí³ íàï³âïðîâ³äíèêà. 

Õ³ì³÷íå îñàäæåííÿ êàòàë³òè÷íî àêòèâíî¿ Pt 
îáóìîâëþº ôîðìóâàííÿ ïîðóâàòîãî øàðó ç ðîç-
âèíóòîþ ïîâåðõíåþ, ùî âàæëèâî äëÿ ñòâîðåí-
íÿ ãàçîâèõ ñåíñîðiâ [8-10]. Äîñë³äæåí³ ïðîöåñè 
ãàçîâî¿ ÷óòëèâîñò³ êîíòàêòíèõ ñòðóêòóð ìåòàë-
êðåìí³é ç ïîâåðõíåâèì øàðîì, ëåãîâàíèì ïëà-
òèíîþ, äî ð³çíèõ ãàçîâèõ ñåðåäîâèù (àöåòîí, 
âîäà, àòìîñôåðà ïîâ³òðÿ) òà ð³çíèõ çîâí³øí³õ 
óìîâ (òåìïåðàòóðà, ÷àñòîòà ñòðóìó). 

Ñòðóêòóðà äîñë³äæóâàíèõ çðàçê³â çîáðàæåíà 
íà ðèñ.1b. Âëàñíèé îêñèä êðåìí³þ âèäàëÿâñÿ â 
âîäíîìó ðîç÷èí³ HF:H

2
O=4:1. Ï³ñëÿ âèäàëåííÿ 

îêñèäíîãî øàðó ïîâåðõíÿ êðåìí³ºâî¿ ï³äêëà-
äêè îáðîáëÿëàñü â åëåêòðîë³ò³ äëÿ õ³ì³÷íîãî 
îñàäæåííÿ ïëàòèíè, îòðèìàíîìó ðîç÷èíåííÿì 
õëîðïëàòèíàòó íàòð³þ â ðîçáàâëåí³é ïëàâèêî-
â³é êèñëîò³. Îñíîâí³ ñòàä³¿ ïðèãîòóâàííÿ åëåê-
òðîë³òó: 
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   a)

  b)

  c)

  d)

Ðèñ. 3. Ìîðôîëîã³ÿ ïîâåðõí³ ñòðóêòóð Al–PS(Cu)-Si 
(a,b,d) òà Pt-PS(Pt)-pSi (c) (a- çîáðàæåííÿ îïòè÷íî-
ãî ì³êðîñêîïó; b,c- çîáðàæåííÿ ñêàíóþ÷îãî åëåêò-
ðîííîãî ì³êðîñêîïó; d- çîáðàæåííÿ àòîìíîãî ñèëî-
âîãî ì³êðîñêîïó) 

îòðèìàííÿ õëîðèñòî¿ ïëàòèíè ðîç÷èíåííÿì Pt 
â ñóì³ø³ HNO

3
 òà HCl: 

 3Pt + 4HNO
3
 + 12HCl = 

 = 3PtCl
4
 + 4NO + 8H

2
O, (1) 

îòðèìàííÿ õëîðïëàòèíàòó íàòð³þ: 

 PtCl
4
 + 3ÍÑ1 + 3NaOH = 

 = Na
2
PtCl

6
 + NaCl + 3H

2
O, (2) 

ïðèãîòóâàííÿ ðîç÷èíó îïòèìàëüíî¿ êîíöåíò-
ðàö³¿ äëÿ îñàäæåííÿ ïëàòèíè: 

 Na
2
PtCl

6
 : HF(20%) = 10-3 ìîëü : 1 ë.  (3) 

Âñ³ ðîç÷èíè ïðèãîòîâëåí³ ç ðåàãåíò³â âèñî-
êîãî ñòóïåíþ ÷èñòîòè ³ á³äèñòèëüîâàíî¿ âîäè. 
×àñ õ³ì³÷íî¿ îáðîáêè êðåìí³ºâî¿ ïîâåðõí³ ñêëà-
äàâ 1-60 õâ. Òåñòîâ³ ñòðóêòóðè âèãîòîâëÿëèñü 
áåç ïîïåðåäíüî¿ îáðîáêè â åëåêòðîë³ò³ (t=0). 
Êîíòàêòí³ ïëîùàäêè ä³àìåòðîì 1 ìì ³ òîâùè-
íîþ 0,1-0,2 ìêì îòðèìóâàëè ìåòîäîì òåðì³-
÷íîãî íàïèëåíÿ ïëàòèíè â âàêóóì³ 10-5 Ðà. Íà 
çâîðîòí³é ñòîðîí³ çðàçê³â ïîïåðåäíüî ñòâîðþ-
âàâñÿ í³êåëåâèé îì³÷íèé êîíòàêò. 

Àíàë³ç ñòðóêòóðè ïîâåðõí³ êðåìí³ºâî¿ ï³ä-
êëàäêè ìåòîäîì ðàñòðîâî¿ åëåêòðîííî¿ ñïå-
êòðîñêîï³¿ ïîêàçóº, ùî îáðîáêà â âèáðàíîìó 
åëåêòðîë³ò³ îáóìîâëþº îñàäæåííÿ ïëàòèíè íà 
ïîâåðõíþ êðåìí³þ ç óòâîðåííÿì çàðîäê³â Pt, 
ÿê³ ä³þòü ÿê öåíòðè îáì³íó çàðÿäó ³ ³í³ö³þþòü 
ïðîöåñ ïîäàëüøîãî õ³ì³÷íîãî ïîêðèòòÿ ìåòà-
ëîì. Ïðè çá³ëüøåíí³ ÷àñó îñàäæåííÿ ïëàòèíè 
ïðîöåñ óòâîðåííÿ çàðîäê³â ïðîãðåñóº, ïîì³ò-
íèì ñòàº çðîñòàííÿ íåð³âíîñò³ ðåëüºôó êðåì-
í³þ (Ðèñ.3ñ). Ïðè òðèâàëîñò³ õ³ì³÷íî¿ îáðîáêè 
30-60õâ. ãðàíóëüîâàí³ çåðíà çàðîäê³â ìàþòü 
ðîçì³ðè äî ~100íì. Ïðè òàê³é æå òðèâàëîñò³ 
îáðîáêè â ðîç÷èí³ HF (20%) áåç íàÿâíîñò³ ñîë³ 
Pt ïîâåðõíåâà íåð³âí³ñòü êðåìí³þ íå ïåðåâè-
ùóº 1íì. Îòðèìàí³ ìåòîäîì Îæå-åëåêòðîííî¿ 
ñïåêòðîñêîï³¿ ïðîô³ë³ ðîçïîä³ëó åëåìåíò³â â 
ñòðóêòóðàõ Pt-Si ïðè ð³çí³é òðèâàëîñò³ õ³ì³÷íî¿ 
îáðîáêè ïîêàçàí³ íà Ðèñ.4,b,c. 

Ðåçóëüòàòè òà îáãîâîðåííÿ 

Ïîðèñòîãî êðåìí³é, ìîäèô³êîâàíèé ì³ääþ 

Íà ðèñ. 5 ïîêàçàíà çì³íà ÂÀÕ ä³îäíî¿ Øîòòê³ 
ñòðóêòóðè Al — PS(Cu) — Si ï³ä âïëèâîì ñ³ðêî-
âîäíþ êîíöåíòðàö³ºþ 25 ppm â àòìîñôåð³ àçîòó. 
Ñïîñòåð³ãàºòüñÿ çìåíøåííÿ âåëè÷èíè ñòðóìó 
ÿê â ïðÿìîìó, òàê ³ â çâîðîòíîìó íàïðÿìêàõ ïðè 
ä³¿ ñ³ðêîâîäíþ â ïîð³âíÿíí³ ç âïëèâîì íà ñòðóê-

A. A. ªâòóõ, T. I. Ãîðáàíþê, Ä. Äàíèëþê òà ³í.
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òóðó ïîâ³òðÿ ÷è àçîòó. Ê³íåòèêà çì³íè ñòðóìó 
çâîðîòíî¿ â³òêè Øîòòê³ ñòðóêòóð ïðè íàïóñêó 
ñ³ðêîâîäíþ òà â³äêà÷ö³ ïîêàçàíà íà ðèñ.6à. ßê 
âèäíî ç ðèñ.6à, ñòðóêòóðà øâèäêî (äåê³ëüêà õâè-
ëèí) ðåàãóº íà ä³þ ñ³ðêîâîäíþ, à íàïóñê àçîòó 
ïðèâîäèòü äî â³äíîâëåííÿ ð³âíÿ ñòðóìó. 

Ðèñ.4. Ïðîô³ë³ ðîçïîä³ëó åëåìåíò³â â ïîðèñòèõ øà-
ðàõ PS(Cu) (a) òà PS(Pt) (b,c). Òðèâàë³ñòü õ³ì³÷íî¿ 
îáðîáêè ïðè ôîðìóâàíí³ ÏÊ: b -30 õâ.; c — 60 õâ. (a- 
äàí³ âòîðèííî¿ ³îííî¿ ìàñ ñïåêòðîñêîï³¿; b,c- äàí³ 
Îæå-ñïåêòðîñêîï³¿) 

Ìåõàí³çì àäñîðáö³¿ ñ³ðêîâîäíþ â ñòðóêòóðàõ 
ç øàðàìè íàíîïîðèñòîãî êðåìí³þ çàïîâíåíèìè 
ì³ääþ ïîëÿãàº ó õ³ì³÷í³é âçàºìîä³¿ ìîëåêóë ñ³ð-
êîâîäíþ ç àòîìàìè ì³ä³ òà óòâîðåí³ íîâî¿ ôàçè 
CuS, ÿêà ³ ïðèâîäèòü äî çì³íè áàð’ºðó Øîòòê³ 

(ðèñ.7). Â³äíîâëåííÿ òàêèõ ñòðóêòóð ï³ñëÿ óòâî-
ðåííÿ CuS ìîæëèâî çà ðàõóíîê ïðîãð³âó â 50% 
ñóì³ø³ Ar òà Í

2 
ïðè òåìïåðàòóð³ äî 3000Ñ. 

Ðèñ. 5. ÂÀÕ ñòðóêòóð Al–PS(Cu)-Si ïðè ä³¿ ð³çíîãî 
ñåðåäîâèùà 

Ðèñ.6. ×àñîâ³ çàëåæíîñò³ ñòðóìó ÷åðåç ñòðóêòóðó Al–
PS(Cu)-Si (à) òà ïðîâ³äíîñò³ (F=1 kHz) ñòðóêòóð Pt-
PS(Pt)-pSi (b) ïðè çì³í³ ãàçîâîãî ñåðåäîâèùà. b- ÷àñ 
òðàâëåííÿ 30 õâ., ãàç H

2
O, 1- Ò=20°Ñ, 2-Ò=70°Ñ 
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Ðèñ.7. Ìåõàí³çì àäñîðáö³¿ ñ³ðêîâîäíþ â ñòðóêòóðàõ 
Al–PS(Cu)-Si 

Òàêèì ÷èíîì, ç åêñïåðèìåíòàëüíèõ ðåçóëü-
òàò³â âèäíî, ùî ìîäèô³êàö³ÿ ì³ääþ øàðó ÏÊ 
ìåòîäîì åëåêòðîõ³ì³÷íîãî îñàäæåííÿ äàº ìîæ-
ëèâ³ñòü îòðèìàòè ñåëåêòèâí³ñòü äî ñ³ðêîâîäíþ, 
ñòàá³ë³çóâàòè åëåêòðîô³çè÷í³ õàðàêòåðèñòèêè 
ñòðóêòóð òà âèãîòîâëÿòè ñåíñîðè áåç çàñòîñó-
âàííÿ êàòàë³òè÷íî àêòèâíèõ ïàëàä³ºâèõ åëåêò-
ðîä³â. 

Ïîðèñòèé êðåìí³é, ìîäèô³êîâàíèé ïëàòèíîþ 

Âîëüò-àìïåðí³ õàðàêòåðèñòèêè âèãîòîâëå-
íèõ ïîâåðõíåâî-áàð`ºðíèõ ñòðóêòóð Pt-PS(Pt)-
pSi º òèïîâèìè äëÿ êîíòàêòíèõ ñòðóêòóð ìåòàë-
íàï³âïðîâ³äíèê ç áàð`ºðîì Øîòòê³ ç ïðîì³æíèì 
ä³åëåêòðè÷íèì øàðîì. Ðîçðàõîâàíà ïî çíà-
÷åííþ ñòðóìó íàñè÷åííÿ ²

s
 âèñîòà ïîòåíö³é-

íîãî áàð`ºðó ìàº âåëè÷èíó ϕ
î
=0,3-0,4 åÂ, ùî 

óçãîäæóºòüñÿ ç ðåçóëüòàòàìè âèì³ð³â ìåòîäàìè 
åíåðã³¿ àêòèâàö³¿ òà âîëüò-ôàðàäíèõ õàðàêòåðè-
ñòèê. Çá³ëüøåííÿ òðèâàëîñò³ ïðîöåñó õ³ì³÷íîãî 
îñàäæåííÿ ïëàòèíè ïðèçâîäèòü äî çðîñòàííÿ 
êîåô³ö³ºíòó íå³äåàëüíîñò³ âîëüò-àìïåðíî¿ õà-
ðàêòåðèñòèêè ñòðóêòóð äî çíà÷åíü n>>1. Ïðè 
öüîìó çìåíøóºòüñÿ âåëè÷èíà ñòðóìó ÷åðåç êî-
íòàêò ³ ð³çíèöÿ ì³æ ñòðóìàìè â ïðÿìîìó òà çâî-
ðîòíüîìó íàïðÿìêàõ, ùî ñâ³ä÷èòü ïðî çðîñòàí-
íÿ âïëèâó ïðîì³æíîãî ä³åëåêòðè÷íîãî øàðó íà 
ìåæ³ ðîçä³ëó ìåòàë-íàï³âïðîâ³äíèê. Â îáëàñò³ 
âèñîêèõ íàïðóã åV>>ϕ

b
 âîëüò-àìïåðíà õàðàêòå-

ðèñòèêà äîñë³äæóâàíèõ ñòðóêòóð îïèñóºòüñÿ çà-
ëåæí³ñòþ lnI∼V½. Â óìîâàõ âèñîêèõ òåìïåðàòóð 
³ åëåêòðè÷íîãî ïîëÿ 105-106 Â/ñì ïðîâ³äí³ñòü 
ïðîì³æíîãî ä³åëåêòðè÷íîãî øàðó âèçíà÷àºòüñÿ 
õàðàêòåðíèìè äëÿ åì³ñ³¿ Ïóëà-Ôðåíêåëÿ îá`ºì-

íèìè ïðîöåññàìè ïðèñêîðåíîãî ïîëåì òåðìî-
çáóäæåííÿ åëåêòðîí³â ç ãëèáîêèõ ïàñòîê â çîíó 
ïðîâ³äíîñò³ ä³åëåêòðèêà. 

Äîñë³äæåííÿ âïëèâó àòìîñôåðè íàñè÷åíèõ 
ïàð³â òà ãàçîâîãî ïîòîêó (ïàðè âîäè, ïàðè àöå-
òîíó) íà âîëüò-àìïåðí³ òà âîëüò-ºìí³ñí³ õàðà-
êòåðèñòèêè ïîâåðõíåâî-áàð`ºðíèõ ñòðóêòóð Pt-
PS(Pt)-pSi ïðè ð³çíîìó ÷àñ³ îñàäæåííÿ ïëàòèíè 
ïðîâåäåí³ â ³íòåðâàë³ òåìïåðàòóð 20-70îÑ. Ñòðó-
êòóðè ç ìàëèì ÷àñîì îñàäæåííÿ ïëàòèíè (t~3-5 
õâ.) õàðàêòåðèçóþòüñÿ íåçíà÷íîþ ãàçîâîþ ÷óò-
ëèâ³ñòþ. Ïðè òðèâàëîñò³ îñàäæåííÿ t>30 õâ. ãà-
çîâà ÷óòëèâ³ñòü ñóòòºâî çðîñòàº. Õàðàêòåðíèì º 
ð³çíèé õàðàêòåð çì³íè ñòðóìó ÷åðåç ïîâåðõíå-
âî-áàð’ºðíó ñòðóêòóðó â çàëåæíîñò³ â³ä ñêëàäó 
ãàçîâîãî ñåðåäîâèùà. Äëÿ àöåòîíó ñïîñòåð³ãà-
ºòüñÿ çìåíøåííÿ ñòðóì³â â ïðÿìîìó íàïðÿìêó ³ 
íåçíà÷í³ çì³íè ñòðóìó ïðè çâîðîòí³õ íàïðóãàõ. 
Â òîé æå ÷àñ äëÿ ïàð³â âîäè ñïîñòåð³ãàºòüñÿ çá³-
ëüøåííÿ ñòðóìó ÷åðåç ñòðóêòóðó â óñüîìó ³í-
òåðâàë³ ïðèêëàäåíèõ íàïðóã. 

Ðåçóëüòàòè äîñë³äæåííÿ âïëèâó ïàð³â âîäè 
òà àöåòîíó íà C-V òà G-V õàðàêòåðèñòèêè 
(F=1 ÌÃö) ïîêàçóþòü, ùî ï³äâèùåííÿ òåìïå-
ðàòóðè ïðèçâîäèòü äî õàðàêòåðíîãî çìåíøåí-
íÿ àáñîëþòíèõ çíà÷åíü ãàçîâî¿ ÷óòëèâîñò³. Öå 
ñâ³ä÷èòü ïðî çðîñòàííÿ ðîë³ ïðîöåñ³â äåñîðáö³¿ 
â ïîâåðõíåâî-áàð`ºðíèõ ñòðóêòóðàõ Pt-PS(Pt)-
pSi ïðè ï³äâèùåíí³ òåìïåðàòóðè. Ðåçóëüòàòè 
âèçíà÷åííÿ ç C-V âèì³ð³â òåìïåðàòóðíî¿ çàëå-
æíîñò³ âèñîòè ïîòåíö³éíîãî áàð’ºðó íàâåäåí³ 
íà ðèñ.8. Â ïàðàõ âîäè ñïîñòåð³ãàºòüñÿ á³ëüøèé 
ïîòåíö³àëüíèé áàð’ºð â³äíîñíî àòìîñôåðè ïî-
â³òðÿ, àëå ïðè ï³äâèùåíí³ òåìïåðàòóðè âèñîòà 
ïîòåíö³àëüíîãî áàð’ºðó çíèæóºòüñÿ. Âïëèâ ïà-
ð³â àöåòîíó íå ïðèçâîäèòü äî ñóòòºâèõ çì³í âè-
ñîòè ïîòåíö³àëüíîãî áàð’ºðó ïîð³âíÿíî ç àòìî-
ñôåðîþ ïîâ³òðÿ. Ìîæëèâîþ ïðè÷èíîþ ìîæå 
áóòè àäñîðáö³ÿ ìîëåêóë àöåòîíó â íåéòðàëüíî-
ìó âèãëÿä³. 

Ê³íåòèêó âïëèâó ãàçîâîãî ñåðåäîâèùà íà åëå-
êòðîô³çè÷í³ ïàðàìåòðè ïîâåðõíåâî-áàð’ºðíèõ 
ñòðóêòóð ìîæíà ïðîàíàë³çóâàòè ç íàâåäåíèõ íà 
ðèñ.6b ÷àñîâèõ çàëåæíîñòåé çì³íè ñòðóìó ïðè 
ïîñò³éí³é íàïðóç³ íà êîíòàêòí³é ñòðóêòóð³. Ñòðó-
êòóðè º ìàëî³íåðö³éíèìè, âèõîäÿòü â ðåæèì 
íàñè÷åííÿ çà 1-2 õâ. ×àñ ðåëàêñàö³¿ çàëåæèòü 
â³ä òèñêó ³ òåìïåðàòóðè, ñòàíó ïîâåðõí³ ³ íå çà-
ëåæèòü â³ä ïðîöåñ³â çíåãàæóâàííÿ. Â àòìîñôåð³ 
ïàð³â âîäè ñóòòºâèì º ÷àñ ïîâåðíåííÿ äî âèõ³ä-
íèõ ïàðàìåòð³â ³ äëÿ ïðèñêîðåííÿ öüîãî ïðîöåñó 
íåîáõ³äíèé äîäàòêîâèé íàãð³â ñòðóêòóð. 

A. A. ªâòóõ, T. I. Ãîðáàíþê, Ä. Äàíèëþê òà ³í.
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Ðèñ.8. Çàëåæíîñò³ âèñîòè áàð’ºðó Øîòòê³ PS(Pt)-pSi 
â³ä òåìïåðàòóðè äëÿ ð³çíèõ ãàçîâèõ ñåðåäîâèù 

²ç îòðèìàíèõ ðåçóëüòàò³â äîñë³äæåííÿ ïîâå-
ðõíåâî-áàð`ºðíèõ ñòðóêòóð Pt-PS(Pt)-pSi ìîæ-
íà çðîáèòè âèñíîâîê ïðî âèçíà÷àëüíèé âïëèâ 
íàÿâíîñò³ ïðîì³æíîãî ïîðóâàòîãî øàðó PS(Pt) 
³ éîãî òîâùèíè íà ãàçîâó ÷óòëèâ³ñòü. Ïî÷àò-
êîâà ïðîâ³äí³ñòü ïðîì³æíîãî ïîðóâàòîãî øàðó 
ìàëà, òîìó íàâ³òü íåçíà÷íà ê³ëüê³ñòü àäñîðáà-
òó ïðèçâîäèòü äî çíà÷íèõ çì³í ïðîâ³äíîñò³. 
Ãàçîâà ÷óòëèâ³ñòü çíà÷íîþ ì³ðîþ çàëåæèòü â³ä 
òåìïåðàòóðè ãàçîâîãî ñåðåäîâèùà, ðåæèìó ðî-
áîòè ãàçî÷óòëèâî¿ ñòðóêòóðè. Ð³çíèé çíàê çì³-
íè ïðîâ³äíîñò³ â çàëåæíîñò³ â³ä ñêëàäó ãàçîâîãî 
ñåðåäîâèùà (íàïðèêëàä, ïàð³â âîäè) ìîæå îáó-
ìîâëþâàòèñÿ çíàêîì íàâåäåíîãî çàðÿäó àäñî-
ðáîâàíèõ ïîëÿðíèõ ìîëåêóë. Ïðè õåìîñîðáö³¿ 
íà ïîâåðõí³ ì³êðîïîð â ïðèñóòíîñò³ êàòàë³òè÷-
íî àêòèâíîãî ìåòàëó (Pt) ìîëåêóëè âîäè äèñî-
ö³þþòü ³ ð³çíî³ìåíí³ çàðÿäè ðîçä³ëÿþòüñÿ ³ç-çà 
ð³çíèö³ ¿õ êîåô³ö³ºíò³â äèôóç³¿ â ïðîì³æíîìó 
ïîðóâàòîìó øàð³ (³îíè Í+ ðóõëèâ³, ÎÍ- ëîêàë³-
çîâàí³ â â ã³äðàòîâàíèõ îêñèäàõ). Íàÿâí³ñòü äî-
äàòêîâîãî ïîçèòèâíîãî çàðÿäó íà ìåæ³ ðîçä³ëó 
îáóìîâëþº åôåêò ï³äâèùåííÿ ïðîâ³äíîñò³ â ãà-
çîâîìó ñåðåäîâèù³ ïàð³â âîäè äëÿ ïîâåðõíåâî-
áàð’ºðíèõ ñòðóêòóð ïëàòèíà — êðåìí³é ð-òèïó. 

Åôåêò çíèæåííÿ ïðîâ³äíîñò³ â ãàçîâîìó ñå-
ðåäîâèù³ àöåòîíó º õàðàêòåðíèì ïðè àäñîðáö³¿ 
ñïîëóê äîíîðíîãî òèïó íà ïîâåðõíþ íàï³âïðî-
â³äíèêà ð-òèïó. Äîíîðíèé õàðàêòåð äèïîëüíèõ 
ìîëåêóë àöåòîíó ïðè äèñîö³àòèâí³é àäñîðáö³¿ 
íà êàòàë³òè÷íî àêòèâíîìó ïëàòèíîâîìó åëåê-
òðîä³ îáóìîâëþº çìåíøåííÿ ðîáîòè âèõîäó ³ç 
ìåòàëó ³ â³äïîâ³äíî êîíòàêòíî¿ ð³çíèö³ ïîòåíö³-
àë³â, ùî ³ ïðèçâîäèòü äî çíèæåííÿ ïðîâ³äíîñò³ 
ïîâåðõíåâî-áàð’ºðíèõ ñòðóêòóð ïëàòèíà — êðå-
ìí³é ð-òèïó â ãàçîâîìó ñåðåäîâèù³ àöåòîíó. 

Âèñíîâêè 

Â ðåçóëüòàò³ ïðîâåäåííÿ êîìïëåêñíèõ äîñë³-
äæåíü øàðóâàòèõ íàï³âïðîâ³äíèêîâèõ ñòðóêòóð 
âñòàíîâëåíî, ùî çàñòîñóâàííÿ òîíêèõ øàð³â 
íàíîïîðèñòîãî êðåìí³þ çàïîâíåíîãî ì³ääþ 
ïðèâîäèòü äî ï³äñèëåííÿ àäñîðáîåëåêòðè÷-
íèõ åôåêò³â â Al –PS(Cu) — Si ñòðóêòóðàõ. Äî-
ñë³äæåíî çâ’ÿçîê ì³æ ìîðôîëîã³ºþ, õ³ì³÷íèì 
ñêëàäîì íàíîïîðèñòîãî êðåìí³þ òà ÷óòëèâ³ñòþ 
Øîòê³ ñòðóêòóð äî ñ³ðêîâîäíþ. Âèçíà÷åíî ìå-
õàí³çì ï³äñèëåííÿ àäñîðáö³¿ ìîëåêóë âîäíåì³ñ-
òêèõ ãàç³â, çîêðåìà ñ³ðêîâîäíþ. 

Çà ðåçóëüòàòàìè äîñë³äæåííÿ ïîâåðõíå-
âî-áàð’ºðíèõ ñòðóêòóð Pt-PS(Pt)-pSi ìîæíà 
çðîáèòè âèñíîâîê, ùî ïðè âèáðàíîìó ìåòîä³ 
õ³ì³÷íîãî îñàäæåííÿ ïëàòèíè íà ìåæ³ ðîçä³-
ëó ìåòàë-êðåìí³é ôîðìóºòüñÿ ïðîì³æíèé âè-
ñîêîîìíèé øàð ç íåîäíîð³äíîþ ïîðóâàòîþ 
ñòðóêòóðîþ (PS(Pt)) òîâùèíîþ äî ê³ëüêîõ ì³-
êðîìåòð³â. Íàÿâí³ñòü ïðîì³æíîãî ïîðóâàòîãî 
øàðó îáóìîâëþº ãàçîâó ÷óòëèâ³ñòü ïîâåðõíå-
âî-áàð’ºðíèõ ñòðóêòóð Pt-PS(Pt)-pSi äî ð³çíèõ 
ãàçîâèõ ñåðåäîâèù (àöåòîí, ïàðè âîäè, àòìîñ-
ôåðà ïîâ³òðÿ). 
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