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IHTEHCUDIKALIA
OBPOBKU TMOBEPXHI CTAIEN
NPU BUKOPUCTAHHI
HU3bKOYACTOTHUX KOJIUBAHb
POBOYOIO CEPEOOBULLA

UccnedosaHo enusHUe Yacmomal, amraumyob! KonebaHul
paboueli cpedbl, cocmas u pH paboyezo pacmeopa Ha KUHEMUKY
U cbeM Memarsna u xapakmep ¢hopMuUposaHUsi MUKpopesbega
rnosepxHocmu yanepodHelx cmaned u cmanu 12X18H10T.
O6HapyxeHo, 4mo Haubonbwas UHMeHcusHocmb o0bpabomku
rnogepxHocmu  fpoucxooum 3a cYyem MexaHU4Yyeckozo U
xumuyeckozo Odelicmeusi 8 obriacmu akmueHO20 PacmeopPeHUst
cmarnnu, Komopasi 3asucum om cocmasea paboyez2o pacmeopa,
€20 oKucrumernbHo obHosumesibHol criocobHocmu. B naccusHol
obnacmu gopmuposaHue MUKpopernbega cmanu
ocyuwiecmernsemcsi JuWb 3a c4yem pexyuweld crocobHocmu
abpasusHo2o mMamepuana, amnaumyObl u Yacmombi KosiebaHul
paboueli cpeobl.

Influence of frequency, amplitudes of working environment,
composition and pH of working solution, on kinetics and output of
metal and character of forming of surface of carbon steel and
12X18H10T is investigated. It is discovered that most intensity of
treatment of surface takes place due to a mechanical and
chemical action in area of active dissolution of steel which
depends on composition of working solution, its oxidation-
regeneration ability. In passive area, forming of surface of steel is
carried out only due to cutting ability of abrasive material,
amplitude and frequency of vibrations of working environment.

MPOLIECY

MocTtaHoBKka npobnemMu B 3araribHOMY

BUrNagi, ii 3B’A30K 3 BaX/IMBUMUA HayKOBUMM
3agavamm

CyyacHa pwHKOBa €KOHOMiKa BMMarae
BUrOTOBMNEHHSI HOBMX BMPOGIB 3  BMCOKUMWU
ekcnnyatauiiHiMn  BNacTUBOCTAMM i HU3bKOM
cobigapTicTio  iX BurotoerneHHsa. [ligrotoBka
BMpobiB 3 BYrnewueBoi ctani nig
ranbBaHOMOKPUTTSA BKIlOMae  onepauii  no

3HEXWPEHHIO, XIMIYHHOMY TpYeEHHI0, BaraTopasosin
npomMuBLi. BukoHyBaHi onepaduii gy>xe TpygoMmicTKi,

BMMaralTb BUTPAT PydHOI npaui i 3Ha4HOl
BUTPATM  XiMIY4HO  aKTUBHUX Kucnot  Ta
ereKkTpoeHeprii. Onepauit BiGpavujHoro

wnidyBaHHs 3abe3nevyloTb MNOEQHAHHA  TaKuX
MPOLIECIB, SK 3HEXUPEHHS, XiMiYHE BMAanNeHHs
OKCUMAHMX MMiBOK, XiMiYHY akTMBaLilo MNOBEPXHI,
NPOMUBKY, — B OQHOMY TEXHOIOrYHOMY MpPOLECi.
BibpaujiiHa 06pobka 3abe3neyye 3MiHy @i3unKo-
MeXaHi4YHMX BacTMBOCTEN MOBEPXHEBOro LUapy
petani B pesynbTaTi  Ail  HM3bKOYACTOTHMX
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KonmBaHb pobo4voro cepepoBuia 3  MEBHOM
yacTtoTo i amnnitTyaoto. [uHamivHi npouecu, Lo
HafdalTb BuUpilanbHy Ail0 Ha SKICTb MOBEPXHI i
NPOAYKTUBHICTb Mpouecy 06pobku, HeaoCcTaTHbO
BMBYEHI.

HaykoBa pobota crnpsiMoBaHa  Ha
BUPILLEHHS aKTyanbHoil npobrnemu
pecypco3bepexeHHs y BUPOOHMLTBI Npu po3pobui
iHILIHOT MiAroToBKM NoBepxHi BUpobiB 3i ctani 20
i 45 ons HAaHEeCEeHHSA 3aXUCHOrO NOKPUTTS.

MocTaHoBKa 3aaadvi

MeTolo poboTu € iHTeHCcUiKkaLis npouecy
NigrOTOBKM MOBEPXHi ANsi HAHECEHHS 3axUCHOro
MOKPUTTA 3a PaxyHOK MOEOQHAHHA TEXHOMOTiYHUX
onepauin nNpy BUKOPUCTaHHI  HU3bKOYACTOTHUX
KOnmMBaHb poboyoro cepeposula Ta
MexXaHOXiMiYHOI  Moro  Aiil Npu OOCATHEHHI
TEXHOMOrMYHMX Ta eKcnnyaTtauinHux BUMOr Ao
obpobntoBaHux BMpobiB.

Ona  pocarHeHHs  nocTtaBreHol
aBTopamu poboTu BUpILLEHi HACTyMHi 3agadi:

MeTun
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AOCniAXeHo BNAMB YacToTW, aMnniTyau
konvMBaHb pobo4yoro cepefosuwia, cknag ta pH
poboyoro po3yYMHYy Ha KiHETUKY Ta 3HiMaHHSA
mMeTany i xapaktep OpMyBaHHA Mikpopernbedy

noBepxHi  ByrneueBuMx cTanen Ta  cTani
12X18H10T;

AHanis niTepaTypHuxX [xepern.
MpakTnyHun  iHTepec axisuiB [0 MeToay
BiGpauinHoi MeXaHOXiMiYHOT 06pobku

MOSICHIOETLCH  MOMO  LUMPOKUMU  TEXHOMOMNYHUMMU
MOXITMBOCTAMMU Ta TEXHIKO-€KOHOMIYHUMM
nepesaramu, TOMy MOCTIMHO YAOCKOHamMETLCA K
TeopeTuyHa 6Gasa, BigOyBaeTbca noganbLue
BMBYEHHS OCHOBHMX 3aKOHOMIPHOCTEN MpoLecy,
Tak i eKkcnepuMeHTarnbHa OCHOB3,
YOOCKOHaNoTLCA BiJOMI | CTBOPIOKOTBLCA  HOBI
pisHoBMAN 06pOOKN.

Y poboti [1] BigMiYEHO, LLO CTBOPEHHS
KOMBiHOBaHWX mMeToaiB I'PYHTYETLCH Ha
O[HOYaCHOMY BUKOPUCTaHHI Pi3HUX BUAiB eHeprii,
AKi CTBOPIOKOTL BiANOBIAHI (hisnko-XimMiuHi edekTn.

Y KombGiHOBaHMX MeTodax obpobku npolecu
BUAANEHHS 06pobntoBaHoro meTtany
34IMCHIOITbCA y pesynbTari opfHoYacHol

HasgBHOCTI ABOX abo BinbLue eHepreTUYHNX Ain, Ak
NpOTiKaTb MO i3NKO-XIMIHHOMY MEXaHi3My.

MigroToBka NOBEPXHIi, sika 3AINCHIOETLCA Y
ranbBaHiYHOMY BMPOGHULTBI y BUMA4i
3HEXWPIOBAHHA Ta TPYEHHS, LO3BOMSE BMOANUTU
XupoBi  3abpyaHeHHs, ane He 3abesnedvye
NOKpaLLEeHHs AKOCTi NoBepxHi [2, 3].

Axictb noBepxHi geTtaner B 3HauYHIA Mipi
BM3HAYaEeTbCA OnepauisiMu OCTaTO4YHOI 0BPOGKM,
Wo pobutb iCTOTHWA BANMB Ha OPMYBaHHSA
MikporeomeTpii i isnko-ximiyHMX BRacTMBOCTEN
noBepxHeBux wapis [4, 5].

Y pobotax [6, 7] BMBYEHO TEOPETUYHI
OCHOBM LbOrO Npouecy, BW3HAYeHi OCHOBHI
napameTpu BiOpauiiHOi abpasnBHOi 0OpPOOKNU,
OOCniopKEHI KIHETUYHI XapaKTepUCTUKM npoLiecy,
3HaWaeHi 3Ha4YeHHs LWBNMOKOCTEN, MPUCKOPEHb, CUT
3iTkHEHb poboyoro cepepoBua i 06pobntoBaHMX
aetarnen, MMTOMOro TUCKY B 30Hi KOHTaKTy.

KomnnekcHi AocnigXeHHs no BNAuBY yMOB
06pobKM Ha MOKa3HMKM SKOCTI | HaMBaXKUBILLI
eKkcnnyatauiviHi - BNacTMBOCTI  geTanen MalluvH
Breplwe npueedeHo y pobotax [8-12]. B paHun
yac cknanucs YsBMNEeHHS Mpo XapakTep BnnuBy
BibpauinHoi abpa3nBHOi 06pPOOKN Ha NOBEPXHEBMNA

Wwap Aetanen, SKMA  3HWKYE LUOPCTKICTb |
nokpawlye Mikpopenbed MNOBEPXHi, 3MiHIOE B
AKICHOMY | KINbKICHOMY  BiQHOLUEHHi  piBeHb
3anunLKoBOI Hanpyru. Lle [03Bosisie

BMKOPWCTOBYBATU npoLuec Anst 06pobkM noBepxHi,
NigBULLEHHS 1T KOPO3iNHOI CTINKOCTI.

MpoTe Benuki NOTEHUINHI  MOXMUBOCTI
AaHoro cnocoby BUKOPUCTOBYIOTbCA LUe He
noBHow Mipot. Lle nos'asaHo 3 BigCYTHICTIO
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€OuHOro  nigxodQy NpyM  aHanisi  OCHOBHUX
napameTpiB i Mpu3Ha4YeHHi pexumisa 0O6pobkM Ha
pisHMX onepauisx. PospobneHi B AdaHuin 4ac
YUCMEHHI CTaTUCTMYHI  Mogeni, LWo 3B'A3yl0Tb
napameTpu SKOCTIi  AeTanen 3  pexumamu
BiOpauinHoi  abpasuBHOi  006pobKM,  MatoTb

obMexeHe 3acTocyBaHHS yHacnigok HeobXigHOCTi
006niKy i BiATBOPEHHS BCi€i CYKYNHOCTi yMOB, Npu
AKMX  BOHM  OTpumaHi. Ane i  HaykoBoO
06rpyHTOBaHWI BUGIp TaknX pexumiB npouecy, sk
amnnityga, 4actoTta, TpuBaniCTb, MOBHOK MipoOto
e He Bupiwye 3aBOaHb iHTeHcudikaLii i

onTumisauii  0B6pobku. Benuki MO>ITNBOCTI
3aknageHi B KOMOiIHYBaHHI Pi3HWUX CXeM MNpoLecy i
BUKOPWUCTaHHI  AoOaTKOBUX  BUAIB  eHeprii -

TennoBin, eHeprii XiMiYHMX peakuin. MNoganbLumx
JocnigXeHb  BMMarawTb  napameTpu  AKOCTI
BiOpaUiHMXx abpasnBHUX 0OPOGNEHNX NOBEPXOHb,
BigNOBiganbHUX 3a KOPO3iMHY CTINKICTb i MiLHICTb
MaTepiany, 3 METOK NONINWEHHS X ONTUMaNbHUX
3HayeHb Ans  KOHKPETHUX YMOB eKcnnyartawji
aetanen.

BaxnvBol cknagoBoK YacTMHOK poboyoro
cepepnosuLLa npu BibpaLiiHin abpa3uBHii 06pobLi
B XiMiYHO aKTMBHUX PO34YMHAX € POBOYUMIA PO3UUH.
Y  BiTYUM3HSHIA NPOMMUCAOBOCTI  ANA  YOPHMUX
MeTanis Hanwwupwe 3actocoBytoTeca  1,5-3%
PO34YMHM KanbLUMHOBaHOI CcOAM, MWMbHO-COAOBI
PO34YMHM 3 OOA4aBaHHAM HaTpIlo HITpaTy i HITpUTY,
a TakoX 3 [O0OaBaHHSAM OpraHiyHUX peyvyoBUH
(TpueTaHonaminy, ypoTtponiny) [3, 14].

Martepianu Ta 3pas3ku. [Ana nposegeHHs
eKkcrnepuMmeHTanbHUx  gocnigxeHs  Bubupanu
MaTepianu, $Ki LWMPOKO 3aCTOCOBYHOTLCA MpU
HaHECEeHHi ranbBaHi4YHMX 3aXUCHMX MNOKPUTTIB. [Mpu

UbOMY KepyBanucd, no-nepwe, HeobxigHICTO
noninweHHs1 AKOCTI  NMOBEPXHEBOro wapy nig
ranbBaHOMOKPUTTA i, no-gpyre, AOUIMbHICTO
3acTocyBaHHA gns  uiei  MeTu  BiGpauinHoi
abpasuBHOi  00pobkn. Ctanb 20 Ta 45

BMKOPUCTOBYETHCA AN BUrOTOBMEHHA AeTanen
3amKy i getanen Tuny KpinneHHda. [ns BMBYEHHS
npouecis, WO MpOTikalTb B MNOBEPXHEBOMY LUapi
neroesaHoi ctani npu BibpauinHin  abpa3unBHin
06pobui, BMOpaHa KOPO3iAHOCTINKA cTanb
12X18H10T.

Onsa BMBYEHHSA €NeKTPOXiMIYHUX
BMacTMBOCTEN MOBEPXHi MeTanis  npoBogunu
NnoTeHUIOCTaTUYHI  OOCNIAXKEHHS Ha 3paskax 3
pi3HMX Mapok cTanen ToBWMHOW 2,0 MM,
NpsIMOKYTHOI  cbopmun, posmipom 10 x 10 mm.
HocnigpkeHHa npoBogunuca Ha noteHujoctarti -
5848. lMonspusauito enekTpogy 3aicHIOBanu i3
weuakicTio 0,017 B/xB. AHOAHI KpuWBI 3HIManucsa i3

3HayeHb noTeHuiany, crtanux npotarom 30
XBUITUH.

OOrpyHTYBaHHA HayKOBUX pe3ynbTaTiB.
OcobnusicTio npouecy BiOpauinHoi
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MexaHoxiMiYHOI 0Bpobkn € Te, WO yHacnigok Aii
abpasnBHMX rpaHyn 3 MNoBepXHi 06pobroBaHUX
netanen 6esnepepBHO BUOANATLCSA MIKpOYaCTKu
MeTany, To6To noBepxHsi nNpu BibpaLinHin 06pobui
3HaxoauTbCs B CTaHi 6e3nepepBHOI 3a4NCTKK, LLO

BMAMBAE Ha 3MiHy noTeHuiany MeTany B
[ocnigpKyBaHUX yMOBaXx.
3anexHictb 3MiLLEeHHS noteHuiany

3ayumuieHol nosepxHi ctani 12X18H10T i ctani 45
BiJ BMICTYy MiHepanbHUX KUCNoT B pobodyomy
po34MHi NpedcTasneHa Ha puc. 1 Ta puc. 2.
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Puc. 1. 3anexHicmb nomeHyiany cmani
12X18H10T eid emicmy pe4o8UH 8 PO3YUHI:
1-0,5% po34yuH Na,SO,; 2 - 0,5H
po34uH HCI; 3 - 0,5H po34uH HNO;; 4 — 0,5H
po34uH H,SO,; 5 — 0,5H po3yuH H;PO,

-0,2

0,3

-0,4

\
s

-0,5 t

0,6
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Puc. 2. 3anexxHicmb nomeHuiany cmani
45 eid emicmy pevyoeuH e po3yuHi: 1- 0,5%
po34yuH Na,SO,; 2 - 0,5H po3yuH HCI; 3 - 0,5H
po34yuH HNO;; 4 — 0,5H po34uH H,SO,; 5 - 0,5H
po34uH H3PO,

BenuunHa noteHuiany 3auyueHoro metany
ctani 12X18H10T T1a Byrneuesoi ctani 45 npu
BiOpaUinHin 06pobui 3anexuTb Big AuUHaMiYHOI ail
cuctemMmn metan- abpasue - poboye cepeagoBuLe.
CtpykTypa i XiMi4HWA cknag crTani  Takox
BMMAMBAOTb Ha BEMWYMHY 3MILLEHHA MOTeHuiany
ctani vy XiMIMHO aKTMBHMX po3ymHax. Tak
MakcuMmarbHe 3MilleHHa noTeHuiany Big 0,2 go
0,45 B BigmideHo y ctani12X18H10T y 0,5%
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po3umHi Na,SO, ta y 0,5H posumHi HNO;, [Ons
ctani 45 xapakTtepHe MakcuMmarnbHe 3MilLeHHS
noTeHuiany 3 HeraTueBHOI oOGnacTi obnacri
aKTMBHOMO po34ymHeHHs y 0,5H posumHi HNO;. Lis
BIAMIHHICTb Yy MOBeAiHLUi OO0CniaXyBaHUX cTanen
nos'dA3aHa 3 TUM, o PO34YMHEHHS
ctani12X18H10T  3gifCHIOETBLCA  3a  paxyHOK
nepexogy 3 obnacti nacMBHOro ctaHy B obnacTtb
aKTMBHOIO PO34YMHEHHS, Ha BiaAMiHY Big ctani 45,
PO34YMHEHHS SAKOI BigOyBaeTbCs Biapasy B obnacTi
aKTMBHOIO CTaHy.

3miHa noTeHuianis ctanen 12X18H10T i 45
npu obpobui B po3yMHaxX HITpPATHOI KUCMOTU 3
pi3HOI BenuumHol pH y yaci HaBegeHo Ha puc. 3
Ta puc. 5 BignoBigHo.

025

20 25|30 35|40 |4 60

t, MuH

Puc. 3. 3viHa nomeHuianie cmani
12X18H10T y yaci @ cmamuy4yHux ymoeax npu
PH po34uHy HimpamHoi kucriomu 2,4
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Puc.4. 3miHa nomeHuianie cmani
12X18H10T nicnsi npunuHeHHs Oii MexaHiYyHO20
YuHHUKa e Yaci: 1-pH=2; 2—-pH= 2,2

Ak BuaHoO (puc.4, puc.6), nicna NpuUnMHeHHs
MexaHi4HoI aii abpasuBy noTeHuianu ctanen 45 i
12X18H10T obnaropomxyoTeCsa i [OCAralTb
3HayeHb NoTeHuiany, skui Bigobpaxae AnHamiky
PiBHOBAXHOMO CTaHy LWIBWAKOCTEN YTBOPEHHS i
PO3YMHEHHS MOBEPXHEBOI MMiBKW, CKknag SAKol
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3anexutb Big pH posuunny (puc.4 kpusa 1, 2 i puc.
6).

0 5 10 15 20 25 30 35 40 45 50 55 60
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Puc. 5. 3miHna nomeHuyiany cmani 45 e
qaci eid pH po34uHy HimpamHoi kucriomu
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Puc. 6. 3mina nomeHuianie cmani 45 e
qaci nicss npunuHeHHs 9ii MexaHiYyHo20
YuHHUKa (3miHa pH eid 1,6 do 2,4)

0,56

TaknM YMHOM, BCTaHOBMEHO:
nosefiHka cTtanen npu
MeXaHOXiMiYHIn 06pobui, B OCHOBHOMY,
BM3HAYaETbCA CTAHOM  3ayuLEeHOi  NOBEpPXHI
MeTany, CUCTEMW, L0 BWHUKAE B pesynbTari
OnHaMivyHOT  B3aemogii  MeTan-abpasume-piguHa.
BenvunHa noTeHuiany 3a4uleHol  NOBEpPXHI
3anexuTb Big XiMIYHOro ckragy pO34uHy, a Takox
Big 1oro pH;

- akTmBauis nosepxHi ctani 12X18H10T Big
il MexaHi4YHOro YMHHMKa Ha 4YacToTi KonuBaHb 42
Ny i amnnitygi 1,2 MM BiAGYyBaeTbCA 3a paxyHOK
3MilleHHs noteHuiany Big 0,225 go -0,08 B. 3a
paxyHoOK XiMi4HOI Aii HiTpaTHOI Kncnoty npn pH=2
BioOyBaeTbCs noganblue 3MilleHHss MOoTeHuiany
cTani Ao 3Ha4YeHHS

-0,14 B;

- BCTaHOBMNEHO, WO npu obpobui crtanu
12X18H10T Ha vacToTi 42 'y B cepenosui 0,5%
po3umHy Na,SO, BigbyBaeTbca MakcMManbHUR
3MilleHHs noTeHuiany Big 0,2 go -0,48 B npu
aMmnniTyai KonvMBaHb pesepsyapy 3 MM.

AkicHa niaroToBka NoBepPXHi nig
ranbBaHOMOKPUTTS BMMarae BUAANEHHS
NMOBEPXHEBOTO LUApy 3 MHOXWHOK AedeKTiB, TOMY

BiBpaUinHin
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OLHUM 3 TOKa3HUKIB iHTEHCMBHOCTI BibGpauiliHOi
MeXxaHoXiMi4yHoi 0Bpobkn € nUTOME 3HIMaHHA
mMeTany.

3HiMaHHS MeTtany  npu BiOpaLinHin
abpasuBHin obpobui BinbyBaeTbcsd B pesynbrarti
MiKPOKOHTAaKTiB YacTUHOK pobo4voro cepefoBuLa i
06pobntoBaHNX petanenm, 14 nepiogu4Ho
MOBTOPIOIOTLCS | HaKNadalTbCA OAWH Ha OAHOrO.
BigHocHe nepemiweHHs BUpoGIB Yy BiOpytoHoMy
cepefoBuLli 3abesnedvye 6esnepepBHY 3MiHY iX
OpieHTauji, 3aBOaHHA ygdapiB y camux pisHKX
Hanpsimax, O [03BONseE 3aifcHoBaTU 06pOobKY
noBepxHi Byab-AKoT KOHirypaui.

MexaHiaMm 3HATTA MeTany cknagaeTbca 3
HaCcTymHUX [Oi: MIKpopi3aHHA MeTany 3epHamu
abpasusy, BHacnigok Yyoro BMHUKaKOTb
MiKponogpsAnuHKU; Mikpoyaapie 4YaCTUHOK pobo4oro

cepefoBula,  AKi NpMBOASATbL OO0 YTBOPEHHS
MikponyHok.  [lMpouec  BibpauiiHOi  0B6poGKM
CKnagHuh, y  HbOMY, OKpiM  MeXaHi4yHOro
PyMHYBaHHS,  MalTb  Micue  i3nKO-XiMiYHI
npowecwu.

AkicTe NoBepxHi geTtanen 3anexutb Big
MikporeomeTpii i isnko-XiMiyHMX BRacTMBOCTEN
NoBepxHi i NoBepxHeBWx Lwapie. Ons yTBOPEeHHS
PiBHOMIPHOrO  MOBEPXHEBOrO  LWapy  MeTany
HeobOXigHO CTBOPWUTU Ha MOBEPXHI MeTany MriBku

3 KOMMMEKCHUX Cnonyk , siki 6 nerko Bugananucs
B, MexaHiyHOoi Aii, ane 3axuwianu MnoBEPXHIO
MeTany BiA4  HagMIpHOrO  PO3YMHEHHA B
NOrnMoneHHsXx. MpoBeneHi OocnigpkeHHa no

BnnuBy komnnekcHux cnonyk (KF-HF, Ks[Fe(CN)g])
Ha BENUYUHY NUTOMOrO 3HIMaHHSA MeTany.
Hanbinbly aKkTMBHe pO3YMHEHHS  cTani
12X18H10T 3gifcHI0ETbCA Y PO34MHI Ha OCHOBI
HiTpaTHoI (1,4%) i xnopuaHoi kucnot (0,6%) (2:1).

HopaBaHHa y po3ynH noasinHoi coni KF-HF
36inbLye y 2 pa3u il po34MHEHHS (puc. 7).
PesynbTtatn pocnigakeHb 3aneXHocCTi

NMUTOMOrO 3HIMaHHA MeTany B pobo4yomy po3yuHi
Big BMmicTy gobaBku - K;[Fe(CN)g] npeacrtasneHi
Ha puc. 8. 36iNbWNTU NMTOME 3HIMaHHS MeTany B
5 pasiB MoxHa B poboyoMy PO3YMHI Ha OCHOBI
cymiwi  kucnot 3 pgobaskoto  Ks[Fe(CN)g] npu
30inblIeHHi LWBMAKOCTI PO3YMHEHHS MeTany, a
TakoXX 3a paxyHOK iHTEHCMBHILLIOI  3a4YUCTKM
noBepxHi Big 30inblUeHHs YacToTh i amnniTyau
KonuBaHb pesepsyapy (puc. 8).

KoHTponb AKOCTI NOBEPXHI nicns
BiOpauinHoi abpasnBHOi 00pobkum B pobGovoMy

po34yuHi 3 pisHum BmicToM Ks[Fe(CN)g] Ta KF*HF

30iNCHIOBaABCA MO TakOMy  MOKa3HWKy,  SK
LWIOPCTKICTb. Pe3ynbTat BU3HAYEHHS LUOPCTKOCTI
npeacraeneHi Ha puc. 9 u puc.10.
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0 01 02 03 04 05 06
KF.HF %

Puc.7. 3anexxHicmb NTuMomMo20 3HiMaHHS
memarny cmani 12X18H10T y po34uHax
ennekmpoJsiimie, pexxum o6pobku: A=1,2 Mm;

f=53Iu; 1- HNO3 (1,4%)+ HCI (0,6%);

2 - HNO3 (1,4%)+ HCI (0,6%)+KF-HF
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K3[Fe(CN)6}rin

Puc. 8. 3anexHicmb numomoz2o
3HiMaHHs1 Memany cmani 12X18H10T y
PO34YUHax

HNO; (1,4%) HCI (0,6%) 3 dobaekoro
K;[Fe(CN)g]: 1-A=1,2mm; f=53ly;
2-A=35um; f=60ly
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Ra.Mb<1N'l3 % HNO3

1,2
1,1

0,9 15
0.8 13
0,7 1
0,6 9
0,5 7
0,4 5

3

1

0,3
0,2
0,1

0 0,2 04 0,6 0,8 1 1.2 1.4 1.6
% HCI

Puc. 9. 3miHa mikpopenbeghy nogepxHi
cmani 12X18H10T 3anexHo 8id 3miHU
KOHUeHmpauili miHepasnbHux kucriom: 1— 0,5%
KF-HF; 2 — 3% K3[Fe(CN)4]

13 % HNO3

1,2

1,1
1 17
15

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0

Ra, Mkm

Ty

4w o N ©

Puc. 10. 3mina mikpopenbedgy noeepxHi
cmarni 12X18H10T 3anexHo 8id 3MiHU
KOHUYeHmpauil MiHepanbHux kuciiom 1, 2, 3 -
6e3 dob6aeok; 4 — 1,5% K;i[Fe(CN)¢]; 5 — 3%
Ks[Fe(CN)q]

dopmyBaHHA MiKpopenbedy NoBepxHi ctani
12X18H10T y npucyTHocTi gobaBok Kj[Fe(CN)g]
XapakTepusyeTbes YTBOPEHHAM BinbLu piBHOMIPHOI
LLIOPCTKOCTI 3a BiACYTHOCTI po3TpaBntoBaHHs. Lle
A0BOOUTb PIBHOBAXHICTb LUBUAKOCTEN YTBOPEHHS
Ta BUAANEHHs  NniBkW,  NpeacTaBneHol
KOMMIEKCHoW  cnonykolo -  rekcaumaHo-(l11)
tepatom 3anisa (Il).

Ha BenuynHy nMTOMOro 3HiMaHHA MeTany
ctani 12X18H10T BnnNuBae BMICT KUACMOTU B
poboyomy posumHi. Ha puc. 11 npusegeHi
pesynbTaT¥ ekcrnepuMeHTanbHUX OOCrigXeHb Nno
BnnvBy pH cepeposuwia Ha NUTOME 3HIMaHHSA
MeTany i Ha 3MiHy LUOPCTKOCTI NOBEpXHi cTani
12X18H10T (puc. 12).

3HWKEHHS LUBMAKOCTI PO3YMHEHHS cTani
12X18H10T npu 30inblUeHHI  KOHUeEeHTpauji
ranoreHig ioHiB 06yMOBNEHo sK iX xemocopbuieto
Ha NO3WUTUBHO 3apsAKEHIn MOBEpPXHi cTanu, Tak i
HeJOCTaTHbOW  WBMAKICTIO  pyxy  pobo4oro
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cepefoBMLLA MPW 4acToTi KONMMBaHb pesepsyapy
42,3 'y Ans ix BuganeHHs (puc.13).

Q, mricm2.4
w

Puc. 11. Bnnue pH cepedoeuwa Ha
eeJIuU4UHY NUMOMOR20 3HiMaHHs cmarii
12X18H10T: 1 - cmamud4Hi ymosu;

2 - duHami4Hi ymoeu, eibpauitiHa abpa3ueHa
o6pobka (A=3,5 mm, =43 I'y)

AN
N

40 80 100 120 140

Puc. 12. 3mina wopcmkocmi nosepxHi
cmani 12X18H10T 3anexHo eid pH po34uHa:
1-pH=2; 2 - pH=2,2; 3 - pH=2,4

08 1
Cogepxakve ranorenugos, %

06

Puc. 13. 3anexHicmb numomoz2o
3HiMaHHs Mmemarly cmani 12X18H10T y 1%
PO3YUHI HimpamHoi kucriomu y npucymHocmi
2aJslozeH ioHie (pexum eibpauyitiHoi 06po6Ku :
A=12mm;f=425Tuy): 1-KCI, 2- KBr, 3-KI
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Mpn 36inbleHHi WBWAKOCTI  OHOBIEHHS
NOBEPXHI NPU IHTEHCUBHILLOMY pexuMi BibpaLinHoT
obpobkn A = 3,5 mm; f = 60 'y MakcumanbHe
3HIMaHHA MeTany CrnocTepiracTeCs B NPUCYTHOCTI
dTopua i xnopwua aHioHiB, BMANMB OpoMig iOHIB
BUSIBNSAETbCA  MPaKTUYHO  HeedeKTUBHUM, a
NPUCYTHICTb i04i4 iOHIB NPpM3BOAUTL 40 3HMKEHHS
NUTOMOrO 3HiMaHHA MeTany, wo gobpe BUMOHO 3
puc. 14.

30

2%

[ Y
>

Q, mriem2

>

02 04 06 08 1 12

Cope pxaHue ranoreHnaos, %

Puc. 14. 3anexHicmb numomoz2o
3HiMaHHs1 Memany cmani 12X18H10T y 10%
PO3YUHI HimpamHil kucriomi e npucymHocmi
2aJslozeH ioHie npu pexumi si6payitiHor
06pobku: A=3,5mm; f=60Ty: 1- KF,

2-KCl, 3—-KBr, 4-KI

Takum YMHOM, BCTAHOBIEHO:
- 36inbwnTK B 2,5 pady nuToMe 3HiMaHHS
MeTany MOXHa 3a paxyHokK 36inblleHHs B 3 pasu

amnnitygn i 1,2 pasnm 4acToTM  KONvBaHb
pesepsyapy,
- OonTUMmarnbHi pesynbTatM MO BESUYUHI

MUTOMOTO 3HIMaHHS MeTany i LWOPCTKOCTi NOBEPXHI
MOXHa oTpuMaTtu npu obpobui ctani B poboyomy
PO34MHi, OO cknagy AKoro BXoAdATb OKucroBay (
HNQO;), aktueatop (F, CI) Ta KOMMJIeKcHa
cnonyka (K3[Fe(CN)g] );

- AkicTb noepxHi ctani X18H10T 3 (Ra=0,2
MKM) MOXHa OoTpumaTtu npu BibpauinHin obpobui
NpOTAroM 1 roAvHU B po3yunHi, Wo Mictutb 0,6%
HCI n 1,2% HNO; i 3 nobaskoto 3% Kz[Fe(CN)g].

BucHoBku:
1. BuByeHHs BibpauiiHol i abpa3usHol
06pobku cTanemn B XiMiYHO aKTUBHUX

cepefoBuLLaX [O3BOMUMAO BUSABUTU 3anexHiCTb
xapaktepy (bopMOBaHOro Mikpopenbedy noBepxHi
ctanen 45 ta 12X18H10T i nuTOMOro 3HiMaHHSA
MeTany Big TEXHOMOrYHUX nNapameTpiB 06pobku, a
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TakoX Big KinbkicHoro i
€reKTponiTiB.
2. AKTnBaLia npouecy po3vYMHEHHA MeTany

cTaner npw BiOpauiiHii i XiMiyHin 0BpO6Li

sIKiCHOro  cknagy

30IMCHIOETBCA B MNEBHOMY iHTepBani 3Ha4yeHb
noteHuianis. BcTaHoBNeHo, WO B  yMoBax
AOuvHamiyHoT Al cuctemm mMeTan-abpasue-

erneKTponiT MNOTeHuiann 3avulieHux cTanemn npu
BibpauinHin abpas3nBHin 06pobLi 3MmilLyoTbCA Bif
IX CcTauioHapHMX noTeHUianiB B  HeraTtusBHy
obnacTb. CTyniHb  3MilLeHHSA noTeHuiany
BM3HA4YaeTbCA aMnniTygolo i vactotor Bibpauii
poboyoro pesepByapy. AKTUBYBaHHS MOBEPXHI
cTani Big Ail XiMIYHOrO YMHHWKA 3anexuTb BiA
npupoan  obpobnioBaHoro  martepiany, pH
pobo4oro po3ymnHy, Bi4 KiNbKICHOMO i SAKICHOrO
cknagy pobo4oro posymHy.

3. B obnacti 3HayeHb
aKTMBHOIO PO3YMHEHHSA cTani BiAOyBaeTbCA
hopMyBaHHS penbedy NOBEPXHi  Big CYMiCHOro
BMMAMBY AK MEXaHIYHOro, Tak i XiMiYHOro YMHHMKIB.
XapakTep penbedy NoBepxHi cTani BU3HAYaETbCs
HasaBHICTIO Yy cknagi XiMIYHO akTMBHUX A06aBOK -
KOMMMEKCHUX CMOMyK Ta akTMBaTOpiB PO3YMHEHHS
NoBEPXHEBUX MNIIIBOK.

B obnacTti noTeHuianiB nNacuMBHOIO CTaHy
ctani npu  3HWKEHHI LUBWAKOCTI  PO3YMHEHHS
mMeTany, oopMyBaHHS MiKpopenbedy 3anexuntb B
OCHOBHOMY Bif fii MEXaHIYHOro YnHHMKA.

4. 3anponoHoBaHO MNOEAHAHHA MpoueciB
3HEXMPEHHS!, BUAANEHHA  OKCUMAHWMX  MMiBOK,
akTMBauii  MNOBepxHi Yy  OOHOMY  MPOLECI
MeXxaHoXiMi4yHoi 0BpobKM NpK AiT HN3bKOYACTOTHUX
KonmBaHb pobo4voro cepenosulla, sike OO3BOMSAE
NigBULWLMTN IHTEHCMBHICTL Mpouecy 06pobku Ta
noninwunTK SKICTb MiKpopenbedy 3a paxyHok Aii Sk
MexaHiYHOI 0BpoOKM, TaK i aKTMBHOMO XiMi4HOro
PO34YMHEHHSI MOBEPXHEBOrO LLapy MeTany.

noTeHuianis
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