OT3bIB

Ha aBTopedepar nuccepraunu Hryen Xonr Buet Ha Temy:
«Pa3paboTka OCHOB TEXHOJIOTUY CHHTE3a HAHOKOMIIO3HTa
Ag/nonnakpunonutpun npu K-Harpesey,

IIPECTaBJICHHON Ha COMCKAaHUE YYEHOU CTEeNIeHU KaHAN1aTa TEXHUYEeCKIX HayK
no crienmansHocta 05.27.06

CoBpeMeHHBIN YpOBEHb pPa3BUTHUS HAyKW W TEXHOJOTUH JHUKTYET 3amayud
CO3[IaHUsI U UCCJIENOBAaHUS HOBBIX NMEPCIEKTUBHBIX MaTEPUAIOB, B TOM YHCIE U
HaHOMaTepuayloB. VIHTeHCHUBHOE pa3BUTHE HAHOTEXHOJIOTMHA CTUMYJIHPYET
UccieoBaTeleli K  CHHTE3Yy HOBBIX HAQHOKOMIIO3UTHBIX  MaTEpHAJIOB,
BKJIIOYAIOIIMX HAHOYACTUIIBl METAJUIOB U Pa3BUTHIO 3((MEKTUBHBIX METOMOB HMX
nonxy4yenus. B pabore Hryen Xonr Buet periena BnepBbie pa3paOoTaHbl OCHOBEI
TEXHOJIOTMM  noydeHuss B ycinoBusx  MK-HarpeBa  HaHOKOMITO3WTA
Ag/nomuakpunonutpun (ITAH). AxTyanbHOCTE paccMaTpuBaeMoil pabGoThI
ompezensercs TeM, 4YTo HaHokommno3uTel Ag/TIAH mnpencraBmsror coboit
IEPCIEeKTUBHBIA  Marepuan  JUIsi  COCJMHEHUS  MONYyJIeW  CHJIOBBIX
IIOJIy[IPOBOJHUKOBBIX IPUOOPOB, YTO MOXXET OOECHEYHTh peIIeHHWe 3aaauu
UMIIOPTO3aMEILEHNs] MaTepUaIOB, UCIIONB3YyEMBIX ISl COSTUHEHUN 3JIEMEHTOB
Pa3IUYHBIX DJIEKTPOHHBIX YCTPOHCTB.

B nuccepranmu ycranosieHo, uto nox aeiictBueM MK-narpesa npu 80°C
o0pa3yroTcsi HaHO4YacTUIBI Ag, mMeromue pasmepbl ~ 20 HM, PaBHOMEPHO
pacnpenenennsle B MaTpule [TAH. C nomouipio nomysMnupuyecKoi pacueTHOM
cxemel MNDO gua crpyktypsl TIIAH ycraHOBiieHO, 4YTO yBETHUEHHE
comepkanuss aromoB N, H wu O B crpykrype TIIAH ywmeHsimaer
tepMmoctabunpHOCTE  [IAH.  PesympraTel  pacdera  3KCIEPHMEHTAIBHO
IOATBEPXKAEHE! ¢ moMolbio MeTonoB POIC, Oxe- u MK-cnekTpocKoIuw.
Hcnone3ys TepMOIMHAMHUYECKHM METOJ pacyera MHHUMM3ALUK OSHEPIHH
I'nb6ca u meromer PDA, TT'A, JICK, UK-, 31eKTpOHHOM CIEKTPOCKOIMH,
U3MepeHus dJeKTponpoBogHocTd U COM, NoaTBEep ASHBI OCHOBBI TEXHOJOTHH
cunte3a Hanokommosuta Ag/TTIAH mpu 80°C BoccraHoBneHmeM HOHOB Ag' ¢
nomompio Hy u CO, Beipensromuxcst npu pectpykuum I[TAH, temmeparypa
Hayana JecTpyKuuu koroporo ymenbimaercst 10 70°C B mpucyrctun AgNOs.
Briepeele HM3y4eHBl KHHETHKAa M MeXaHM3M oOpaszoBanusi npu HK-Harpese
HaHo4yacTull Ag B IIAH, comepxamem AgNO,. Ilpu ananmse KHHETHKH H

MeXaHu3Ma I'eTepOreHHBbIX MpolieccoB npeBpalienuil npu MK-Harpese BriepBbie
OIIpeJIeNIeHbl TEXHOJIOTHYEeCKUe MapaMeTphl CUHTe3a HaHokommoszuta Ag/ITTAH

(SOOC; P=1 1la; V=50C/MHH, t=60 muH). Pazpaboransiii HanHokommno3ut Ag/TIAH
e G Ag=80 Macc. % HCIONB30BaH Ui COENWHEHHUS Y3JI0B CHJIOBBIX

TOJyTIPOBOJHUKOBBIX IIPUOOPOB u Mofyiedl Ha ux ocHoBe npu 280 °C m
- 2 s B



Bce perieHust ¥ BBIBOIBI JUCCEPTALIMH SKCIIEPUMEHTAIEHO 000CHOBAHEBI, UX
JNOCTOBEPHOCTh HE BBI3BIBAET COMHEHHH M o0ecledeHa HCIOIb30BaHUEM
COBPEMEHHBIX (U3UKO-XUMHUYECKUX METOJOB UCCIIEIOBAHHUS.

K HemoctaTtky paboThl MOXHO OTHECTH OTCYTCTBHUE MCCIIENOBAHMS
3aBHCHMOCTH (DM3UYECKHX M XMMHYECKUX CBoWcTB HaHOkoMmo3uTa Ag/TTAH ot
CBOMCTB HMCXOJHOrO IojuMepa (MOJIeKyJisipHash Macca, METOJ CHHTe3a,
coliep KaHue pa3IMuHbIX COMOHOMEPOB).

CnenanHoe 3amMe4yaHUE HM B KOEM Mepe HE CHIIKAIOT BBICOKOW OLEHKHU
IIPOBEJEHHBIX HCCIEOBAHUN M HE YMEHBIIAIOT MPUHIMIUAIBHON 3HAYUMOCTH
HOJTyYeHHBIX pe3ysibTaToB. Crenanable B paboTe BHIBO/IBI BIIOJHE 00OCHOBAHBI U
0a3upyroTcsl Ha MPUMEHEHUU COBPEMEHHBIX METOJIOB UCCIEJOBaHMS, NAIOIIUX
JOCTATOYHO OOBEKTUBHYIO HH(DOPMAITUIO O XapaKTepe UCCIIEIOBAaHHBIX SBICHUM.

B nienom, Ha OCHOBE Marepuala, U3JI0)KEHHOTO B aBTOpedepare, U CIIUcKa
OMMyOJIMKOBaHHBIX pabOT MOXKHO CHeNaTh 3aKitoueHue, uto padbora Hryen XoHr
Buer mpencraBisier coboif 3aKOHYEHHOE HayudyHOE HCCIEeNOBaHUE, BHOCSIIEE
CYIIECTBEHHBIA BKJaJ B TEXHOJOTMIO HaHoMarepuanoB. [lo cBoel
aKTyaJbHOCTH, HAy4YHOM HOBHU3HE, NPAKTUYECKOM 3HAUMMOCTH, a TaK XKe IO
00BeEMy M KauecTBY BBINOJIHEHHBIX HCCIEIOBAaHUA M JIMYHOMY BKJIAIy
comckaTenst auccepranuonHas pabora Hryen Xour Buer «Pa3paborka ocHOB
TEXHOJIOTUY CUHTE3a HaHOKOMITO3uTa Ag/nonuakpunonuTpui npu MK-narpese»
IOJHOCTBIO OTBe4yaeT BceM TpeOoBanusiMm BAK P®, mnpenbsBiseMbiM K
KaHIUJIATCKUM JUCCepPTalUsIM, ycTaHOBIEHHBIM M. 9 «llonoxxenus o mopske
npucyxaenusi ydeHoix crteneHeil» BAK P® (Ilocranosnenue IlpaBurenscrBa
P® ot 24.09.2013 Ne 842), cooTBeTcTBYeT nacnopty crneuunansHocta 05.27.06
«TexHonmoruss u oOOpylnoBaHMe [ IPOU3BOJCTBA IOJyIPOBOJHHUKOB,
MaTepHaJIoB U MPUOOPOB 3JIEKTPOHHOU TEXHUKW», a ee aBTop Hryen Xonr Buer
0e3yCJIOBHO 3aCIIy)KMBAe€T NPUCYXKIEHUS €My HMCKOMOW YYEHOM CTeleHU
KaHJuJaTa TEeXHUYECKUX Hayk mno cneuuanbHocTd 05.27.06 — TexHosorus u
000opyI0OBaHue ISl POM3BOJCTBA MOMYIIPOBOHUKOB, MaTepHaioB U NMpHUOOPOB
3JEKTPOHHON TEXHUKH.

I.X.H., mpodeccop,

3aBeAyIONIni JabopaTopueit
XUMUH MTOTHCONPSHKEHHBIX CUCTEM -
NHXC PAH ’w\/ I".I1. Kapnauepa

Kapnauesa ['anuna [lerpoBHa

®enepanpHOE rocyapCcTBEHHOE OI0/KETHOE yupexaeHrue Hayku OpeHa
Tpynosoro Kpacuoro 3namenu MHCTUTYT He()TEXMMUUECKOTO CHHTE3a UM.
A.B. TommuueBa Poccuiickoit akanemun vHayk (MHXC PAH)
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