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CHUHTE3 I BJACTUBOCTI EKOBE3ITEYHUX ITOBEPXHEBO-AKTUBHHNX
PEYOBUH HA OJINMHO-®OCPATUAHIN OCHOBI

Incturyr Gioopraniunoi ximii Ta Hadroximii HAH Ykpainu, m. Kuis

XimiyHow TpaHchopmMalie ot i ¢ocdarniiB CHHTE30BAHO HU3KY IMOBEPXHEBO-aK-
TUBHUX JIKIJIOJAMIiliB, CKJIAM i CTPYKTypa SIKMX BCTAHOBJICHI CIMEKTPAJIbBHUMU i KOJIOi/I-
HO-XiMIYHUMM MeTonamu. [loBeseHo, 110 PO3UMHM CUHTE30BaHMX PEYOBMH B HaA(TOBIi
OJIMBiI XapaKTepU3YIOThCS IMOKPAIIEHUMHU aATe3iiHUMU i aHTUKOPO3iMHMMM BIIACTUBO-
CTSIMM, BiITIOBINAIOThH TMiJBUILIEHUM €KOJIOTO-€KOHOMIYHMM BMMOTaM ChOTOICHHS Ta MO-
JKyTh BUKOPHCTOBYBATHCSI JUIsI CTBOPEHHSI KOMITO3UIIili KOHCEPBAalliitHUX OJIMB, TJIACTHU-
YHUX MACTWJI, 3aXMCHMX TEXHOJIOTIUHUX CHUCTEeM ISl CiUIbChKOTOCTOJAPChKOI TEXHIKU,
MaricTpajJbHUX TpyOOIPOBO/IiIB, HA(PTOMPOMUCIOBOTO i HadTOornepepoOHOro obIaTHAH-
H$I, B XiMiuHiil, HaTOXiMiuHii1 Ta HachTOra30BUIOOYBHIii rany3sx. ByrieBogHeBi po3uu-
HM TIPOAYKTIB KOHJIEHCAllil OKCUETUILOBAHUM ETUJICH/IiaMiHOM piIlakoBoi oJii Ta ¢oc-
aTuHOTO KOHIIEHTPATY Bifl 1i OYMILEHHSI BOJIOMIIOTH €MYJIbIYBaJIbHUMU Ta CTaOili3y-
IOUMMU BJIACTUBOCTSIMU B TEXHOJIOTIYHUX iIHBEPTHUX CHUCTEMAX, MPU3HAYCHUX ISl iHTeH-
cudikanii BUOOOYTKY KOPUCHUX KOMAJIMH i KaIliTaJIbHOTO PEMOHTY Ha(TOBUX i Ta30BHX
CBepIOBUH. HaiiOinbll CripusTiUBUii 32 CUPOBUHHUMMU pPeCypcaMu i TEXHOJOTIYHOIO
eekTUBHICTIO MPOAYKT TpaHcdopmMallii (ochaTuaiB BUSBUBCS 30aTHUM TOKpallyBaTh
TPUOOJIOTiIYHI, AaHTUOKUCITIOBAIbHI Ta 3aXMCHi BJIACTUBOCTI Pi3HMX KJIACiB MaCTHUJIbHUX
MatepiaiB. Floro peKOMEHIOBaHO B SIKOCTi aKTMBHOTO JOJATKY O Pi3HUX TUIIIB OJNKB, a
TaKOX 10 aHTU(PUKUIHHUX MACTWI, TIPU3HAUECHUX IS 3MalllyBaHHS MiIIIUITHUKIB KO-
YEHHSI, KOB3aHHS Ta iHIIMX BY3JIiB TEPTSI MTPOMMCIOBOTO OOJIaHAHHS, IO €KCIUTyaTy-
I0TbCSI B LIMPOKOMY TEMIIEpaTypHOMY iHTEpBaJli B yMOBaX BUCOKMX HaBaHTaXKeHb Ta ar-
PECUBHUX CEPENIOBHIIL.

KmouoBi cioBa: oiii, pocdhatunu, cuHTes,
MaTepiaju.

HOBerHeBO—aKTI/IBHi PECYOBUHU, MAaCTUJIbHI

Bcmyn
YkpaiHa € omHUM 3 HAAOLIbIIIMX BUPOOHUKIB—

rasiB — KMCHIO, OKCHUIiB KapOOHY, HiTPOTEHY i CYyJIb-
(ypy, pi3HUX eNeKTPOJITiB, CIiPKOBOAHIO, XJIOPO-

eKCIIOPTEPiB METaliB i MeTaJIoBUPOOiB. Brpatu ix
Bil KOpO3il CKJIagaloTh MUTBSIPAX TOH i B IIPOMMC-
JIOBO PO3BMHEHUX KpaiHax csraioTh 4% HallioHaJIb-
Horo aoxony. ¥ 30—70% Bunankis rmepeayacHo pyii-
HYIOTbCSI METAJIOKOHCTPYKILil, BUXOISTh 3 JIady 00-
JIalHAHHS, KOMYHIKallii i TpaHCIOPTHI 3aCO0H, 1110
YacTO CYIPOBOKYEThCS TEXHOTEHHUMU aBapisMu
i katactpodamu. B 11boMy ceHCi 3aHENOKOEHHS
BUKJIMKAE TEXHIKa 1 3HApsmas CiabCbKOrocnoaap-
CbKOTO MPU3HAYEHHS, TIepeBaKHA YaCTHHA SIKUX BU-
KOPUCTOBYETHCSI CE30HHO a00 MepioguyHO (KOM-
OailHu, ciBaJKu, JIeMellli, KyJbTHBAaTOPM Ta iHIII
3MiHHI arperatu). B pasi mpocToroBaHHS i Herpa-
BUJIBHOTO 30€piraHHsI aMOpTHU3allis 1X He TUIbKU He
MPUIMHSETHCS, a U MPUCKOPIOETHCS BHACTIAOK il
aTMoc(epHOro TMOoBITPsI, BOAM Ta HAasIBHUX B HUX

BOJIHIO, KapOOHATHOI Ta IHIIMX KWCJIOT i JIYTiB i
MOCUJIEHHST MIKpPOOiOJIOTIYHMX ITIPOLIECIB.

He meHm BakjiuBa mpobiieMa G0poThOU 3
KOPO3i€lo € i B XiMiuHili, HaTOXiMiuHili Ta HaTO-
ra3oBUA00YBHIi ramay3six. TyT CTpOKU CIyryBaHHS
pe3epByapiB i 00J1aJHAHHS Ta 3B’S13aHi 3 HUMU €KO-
JIOTIYHI Herapasau 3ajexarb, Mepll 3a Bce, BijJ ar-
PECHMBHOCTI TE€XHOJIOTIYHUX CHUCTEM 1 MJIACTOBUX
(¢moinis. Hanpuknan, Ha cBepaJoOBUHAX 3 MilBU-
IIIEHUM BMICTOM Yy BYIVIEBOAHEBIM MpPOIyKIlii BYT-
JIEKUCIIOTH i CipKOBOAHIO Ta BOIO-HAa(GTOBOro (hak-
TOpa KOpO3iHUI BIUIMB Pi3KO MiABUINYEThC. Bona
1 pO3YMHEHI B Hill KOpO3iliHO-aKTWUBHIi ra3u CIpu-
YUHSIOTh YTBOPEHHSI HAa MeTalli OKCHUIIB i IJInbo-
KUX ypaxeHb. CaMe JIOKaJbHi KOPO3iliHi ypaxkeHHS
HaloOinbIl Hebe3reyHi B poOOoTi Ha(TOMPOMUCIIO-
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BOTo i HaTOonepepoOHOro OOJIaTHAHHSI.

Hns 3axucty MeTajiB Bill KOpo3ii IIMPOKO BU-
KOPHUCTOBYIOTh TTOBEPXHEBO-aKTUBHI PEUYOBUHU
(ITAP) — ankin-, apwi- i ajJkijoJamiHM, ajKia- i
apwicynb(poHaTH, aNKiIapuiICyabdaMian, ajaKeHiI-
CYKLIMHIMIAN 1 aJKEeHITaHTiApuAn, ajaKiJiheHOIH,
aJIKijcaJdiumiIaTu, ajakKiIHITPOCIIONYKM, TUCYIb]in
moJtioneHy toio [1,2]. Ile qoBosi TOKCUYHI i1 eKo-
JIOTIYHO HeOe3MeuHi peyoOBMHU i3 3aXMCHOO 37aT-
HICTIO, 1110 CYTTEBO ITOCTYMNAEThCS 3apyOiKHUM aHa-
snoram [3]. IIpouec omep:kaHHSI e€(DEKTUBHUX OJIU-
BOPO3YMHHUX iHT10iTOpiB Kopozii (OIK), ix xiMiuHUI
cKJan i OymoBa € BiacHICTIO (pipM i HE po3rojio-
myeTbesa. TOMy CMHTE3 i BCTAHOBJIGHHS BJIaCTUBO-
creii OIK Ha OCHOBI BiZHOBJIIOBAJbHOI BITYM3HSI-
HOI CMPOBMHM 3 XapaKTepUCTUKAMM, 110 BimmoBi-
JAIOTh TMABUIIEHNM €KOJIOTO-eKOHOMIUHNM BUMO-
TaM € aKTyaJIbHUM, IIPAKTUIHO BasKJIMBUM i Haraib-
HUM 3aBIAHHSIM ChOTOICHHSI.

Excnepumenmaavna wacmuna

Buxioni mamepiaau ma ix xapakmepucmuka

B poGorti Bukopucrtano pimakoBy odiito (PO),
3a ACTY 46.072:2003 — B’s13Ka pinrHa KOBTYBATOIO
KOJIbOpY 3 KUCIOTHMM uuciaom — 1,2 mr KOH/r,
BmicToMm Bostiorn — 0,20%, ryctuHoo — 910 kr/m?,
JUHaMiYHOW B’s3KicTio — 89 mMwm2/c 3a 20°C, Tem-
nepatyporo cranaxy — 330°C i TemrrepaTypolo 3ac-
turanag — MiHyc 8°C Ta docharnoHmit KOHIIEH-
tpar (PK) Bim oumineHHs pimakoBoi ojii BUPOO-
HULTBA 3aIopi3bKOro MAacJI0XNPOBOro KOMOIHATY,
3a JICTY 4526:2006 — KopnyHeBa MacCTUIIOMOII0-
Ha Maca i3 cymimn ¢ochatumis — 55,4%, omii —
42,6%, erepoHepO3UMHHUX peuoBuH — 1,4% T1a 3a-
JLIKoBoi Bostorocti — 0,6%.

ZKMPHOKMCITOTHWI CKITaf iX, BU3HAYCHUI XPO-
marorpadiuno 3a 'OCT 30418-96 «Macna pacru-
TebHBIE. MeTonm ompeneeHnsT KUPHOKNCIOTHOTO
cocTaBa», y MOEIHAHHI 3 XiIMiYHUM (PYHKIIOHAJb-
HUM aHaJli30M KHCIIOTHUX i €CTepHUX YHCEN, BU-
auBcs g PO i @K, BinnosigHO, TaknM, Mac.4.,
%: nmanpmituHosa C¢, — 5,4 1 3,7, creapunosa C,g,
— 2,01 24, oneinosa Cg, — 56,8 i 22,5, niHonesa
Cisn, — 24,1 1 26,1, ninomenoBa Cyg; — 9,8 i 4,8,
eiikozenoBa C,,, — 1,7 1 3,5, epykoBa C,,, — 0,2 i
3,7.

BumiproBaHHSI MoBepxHEeBOro Hatsry (o) au-
(iTbHUX PEYOBUH BUKOHYBAJIA METOAOM Binbreabsmi
— 3BaXyBaHHSAM TUIATMHOBOI TLTAaCTWMHKM. [lepen
KOXXHUM HOBMM BUMIipOM IUIACTUHKY BiIMMBAJIM Bif
aacopooBaHux ITAP cniuprom. IToGynoBy rpadikiB
3MIACHIOBAJIM 3 ypaXyBaHHSIM MOXJIMBOI aIcopOIii.
MinenoyrBopernts PO i @K y ByriaeBogHEBUX PO3-
YMHAX BUBYAIM METOIOM JieJIeKTPUYIHOI CIIEKTPO-
cKomii Ha aBTOMaTtm3oBaHOMYy mpuiani Frequency

Response Analyzer (Solarton 1260).

Cunmes Ha ocHosi pinakoeoi oaii ma gocga-
mudie OIK

s po3LIMPEeHHST aCOPTUMEHTY BiTUM3HSIHUX
iHTi0iTOPiB KOPO3ii Ta MiABUILEHHSI KOPO3iliHOI
CTIKOCTI BUPOOIB 3 YOPHUX MeETaJliB B YKOPCTKUX
yMOBaxX TPUBAJIOro BIUIMBY COJbOBOTO TYMaHy Ta
BOJIHUX CepeOBUILL 3 MiABUILIEHOIO MiHepali3alli€to
Yl KMUCJIOTHICTIO, MU 3alpoIOHYyBaJd BUKOPHCTa-
TH TIPOAYKTH XiMiuHOI TpaHcdopmaitii PO i @K 1riei
onii [4,5].

AMinyBaHHS BUIIIMX XupHUX Kncjaot PO i DK
N,N’-6ic(okcieTrn)eTuyieHaiaMiHOM (OKCUETUIIbO-
BaHU eTwieHaiaMiH ado OEJl) BukoHyBaim B3a-
EMOJIEI0 PO3PaXyHKOBUX KiJIbKOCTEIl peareHTiB B
arMoc@depi a30Ty 3a MOJBHOTO CITiBBIZHOIIIEHHS
PO:OE[=1:(2,5+3,0) un ®K:OEO=1:(2,0+2,2) 3a
temnepatypu 110—185°C i mocTiiitHOTO TMEepeMmily-
BaHHSI, 32 MeTtoaukolo [4]. PeakuiliHy cymilll BUT-
pUMYBaJIM 3a L€l TeMMepaTypu BOPOAOBX 4 TO[I.
IlepeObir peakiiii BU3HAYaJIM TOTEHILIIOMETPUYHUM
TUTPYBAHHSIM 32 3MiHOIO KOHIIEHTpallii aMiHYy i KOH-
TPOJIIOBAJIM BUMIPIOBAaHHSIM O Ha MeXi Ju3ebHe
najvuBo — Bojaa. BctaHoBNeHO, 1110 cuMOaTHE 3MEH-
LLIEHHSI aMiHHOTO YMCJia i 0 3 OJIHOYACHUM JIiHIMHUM
3pOCTAHHSM €JIEKTPOCTAOUILHOCTI €MYJIbCiii BKa3y€e
Ha Tepedir OCHOBHOI peakllii 3 yTBOPEHHSIM ITOBep-
XHEBO-aKTUBHUX AaJIKUIOJIaMIiIiB

RCON(C,H,OH)C,H,NH(C,H,OH).

CHiBBiIHOIIEHHSI BUXIIHUX PEareHTiB, BUXO-
I, KUCJIOTHI 4rclia Ta AesKi (pi3ndHi BIACTUBOCTI
cuHre3oBaHux ITAP 3BeneHi y Tabu. 1, 3 siKoi BUI-
HO, 1110 i IPOAYKTH KOHAEHCAIIil oJIii, Ha3BaHi HAMU
oyreomiH, i mpoayktn TpaHcdopmariii PK — doc-
¢omimiH, — OOHOPIIHI MACTWIONOMIOHI PEeYOBUHU
3 TemIiepatypor Tekydocti 47—53°C i konbopom
Bil. KOpUYHEBOTO 10 TEMHO-KOPMYHEBOIO 3i CIIe-
HU@IYHUM 3a1axoM.

OcHOBHa Maca MpPOJYKTiB 100pe pOo3uMHHA Y
BYIJIEBOAHSIX 1 iX TEXHIYHUX CyMilllaX i XJjopopra-
HIYHMX PO3YMHHUKAX, YACTKOBO AUCIEPIYETHCS Y
BoJi. [Tpu HarpiBaHHi rinpodiabHi CKJIaA0BI — Milie-
PUH Ta aUWITIILEPUHN — HOPO3YMHSIOTHCSI B OC-
HoBHiin Maci ITAP. Ilpu oxomomkeHHi y po3Bene-
HUX PO3YMHAX MOHOAUWITTILIEPUHU BUIUISIOTHCS
Y BUIVISIAI MyXKUX OUIMX TJIACTIBILIIB, a 32 HAsIBHOCTI
HEBEJIMKOI KiJIbKOCTi BOIM HAIalOTh CUCTEMi KPUX-
KOTO KeJIeTIOMiOHOIO CTaHy.

Memoou docaioncens

KomncepsariiiiHi o1uBM OAepKyBajl BBEIECH-
HSIM PO3PaxXyHKOBOI KiJIbKOCTi 0JieofliHy abo ¢oc-
(domiginy B monepenHpo miairpiry mo 60—70°C iHmy-
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Ta6auus 1
YMoBU cuHTe3y, BUXi Ta BaacTuBOCTI ogep:kanux ITAP
Brxiai Buxin ta
peareHTy, A . yOMOiI; CHHTESY Bractusocti [TAP
No MOJb Hazga POAyKTY
NIpUKIIaLy NPOAYKTY . | Temne- | Tpusa-
Buxin, . Koncuc- . K.u., I'yctuna,
PO |®K| OEA mac.% paTpra, JICTE, TEHILS Koip mr KOH/r|  kr/iv®
C ToJI
1 1]-125 Oneonin-2,5 94,4 110-125| 4,0 | Teepauii [Kopuuneswmii| 13,90 980
2 1]-130 Oneonin-3,0 98,1 |110-125 4,0 | Teepamii [Kopuuneswmii| 7,66 973
3 1| 20 |®ochoninin-2,0| 78,6 [165-185 40 |Macmwro-| TewmHo- o, 991
o TiOHMH | KOpUIHEBHI
4 | =] 1] 22 |dochominin-22| 792 |165-185 40 |Macmwao-| Temmo- |gqy | gey
o 1i0HUH | KopUIHEBHUil

crpiambHy omuBy M-20A 3 B’a3kicTio 15—40 mm?/c
(F'OCT 20799-88). Cymi nepemilnyBajiv Mpu 3a3-
HaueHill TeMrneparypi BIpoAoBX 1 rom i ogepxysa-
JIU PiIMHY KOPUYHEBOTO KOJIbOPY 3 KiHEMAaTUYHOIO
B’a3kicTio 3a 50°C 26—45 mm2/c. Ilpu po3urHEeHHi
0J1e0liHy (/U1 YCYHEHHSI KajamyTi) JonaBaiu 5—
7% oneinoBoi kucimotn (FOCT 7580-91). Cryrminb
po30aBieHHSI BM3HAYaJIM KOHKPETHUMU yMOBaMu
3aCTOCYBaHHS 3aXUCHMX KOMIIO3UIIiii, 30Kpema,
arpecuBHICTIO cepeoBUILA Ta TPUBAJICTIO TEPMiHY
3aXUCTY.

BunpobyBaHHsI e(heKTUBHOCTI CMHTE30BaHUX
ITAP i koHcepBaliliHUX OJIUB BUKOHYBaIW Y MpPU-
JIaJii 3 aBTOMaTUYHUM MiATPUMYBaHHSIM CTajlol TeM-
mepaTypyd Ta PiBHSI BOJIOTOCTI, 110 BiAIIOBiZaB BU-
moram I'OCT 9.308-85. ITicist oOpoOIeHHST cTajlb-
Hux tiactTuHoK (Ct.10), 3aHYpeHHSIM Yy OJIUBY
M-20A uu BinnosiaHi po3unHu ITAP, ix BUTpUMy-
BaJIM Yy KaMepi 3 IMiIBUILEHOIO BiZTHOCHOIO BOJOTI-
ctio (95—100%) (IF'OCT 9.054-78, meton 1) 3a TeM-
neparypu 80°C, abo y KaMmepi COJLOBOTO TyMaHY
(TF'OCT 9.054-78, meton 3), UM IJTACTUHOK 3i CTai
08KII B eneKkTpoJIiTi 10 MOsIBM MEPIIUX O3HAK KO-
posii (rox) (I'OCT 9.054-78, meron 4), a Takox
mwiactiHOK i3 CT.3 y HacMYeHUX pO34MHaX CipKo-
BomHIO (|H,S] — 400 mr/mm®) (TOCT 9.054-78, me-
tor 2) un Bymtekuciotn (|CO,] — 1200 mr/mm3).

Anresito onuBu M-20A ta po3unHiB y Hiii [TAP
OLIIHIOBAJIM Ha CIielliaJlbHO CKOHCTPYHOBAaHOMY TpH-
nazi [6], 1m0 TPYHTYETHCS Ha pYWHYBaHHI 3B’SI3KiB
MiX MeTajoM i oJiuBoo uu po3unHoM ITAP (mac-
THAJIOM) TIiI mi€ro BimmeHTpoBoi cvm. DirypHi cTa-
JIeBi TUTACTUHM 3 HAHECEHUM CHelialbHUM 111a0J10-
HoM (ikcoBaHuM 1apom [TAP-iHribiTOpy BCTaHOB-
JIIOBAJIM Pa3oM i3 3aXMCHUMU LIMTaMU y THi3ia po-
004YOro AUCKY, MOMIllIAJIM B TEPMOCTATOBAHY KaMe-
py, 3alaBajJii HEOOXiAHY TemIleparypy, IIBUIKICTb

o0epTaHHS JMCKa i TPUBAJICTb €KCIIEPUMEHTY.
ITicns BumpoOyBaHb MJAACTUHM 3BaxXyBajiu. 3a
pI3HMILIEI0 Macu BU3HAYAJIM 3aJMUILIKOBY KiJIbKiCTh
MacTuia i TOBIUMHY Iapy. BeauwuuHy BiaueHTpo-
BOI CWIM, IO JOPiBHIOE CWJi aiare3iiiHoro 3uver-
JIEHHSI, po3paxoByBaiu 3a opmysioro F=mRuy.

Pe3yavmamu docaioxncenv ma ix 062080peHHs

HasBHicts y Monekynax ¢ocdoniniaiB o6’e-
MHOI TiApo(iIbHOI YaCTUHU, YTBOPEHOI MOJSIPHU-
MU 3anuikaMu pochOopHOI KMCIOTH i aMiHiB,
CIpUSIE 1X AUCTIEPTYBAHHIO Y BOMi, TOMAI SIK TiApoO-
¢oOHi amipaTyHI JIAHIIOTYM BHUIIMX KapOOHOBUX
KUCJIOT HAJalOTh IM CMOPIAHEHOCTI 10 OpraHiYHUX
po3uMHHUKIB. TToenHaHHSA 00’€MHUX OiMOJISIPHUX
(bparmMeHTIB B OJHIil MOJIeKyJli MPUBOAUTH 10 KOH-
HeHTpauii pocdaTuaiB Ha MexXi moaity a3 i caMo-
00’eMi po3uuHiB [7].

Hocmimkenns s po3unHiB @K Ha Mexi mmomizy
3 MOBITPSIM IIPOAEMOHCTPYBAIM, SIK i OUYiKyBajaocCs,
3HIDKEHHS S 31 30iIblIeHHSIM KoHLeHTpamii ITAP.
OO0nacTh KOHIIEHTpALlii, 3a SIKOI JOCSATAETLCS Ipa-
HuuHa agcopouis ainigis (I,=1,6007 mMonb/M?),
BiJIMOBiIa€ KPUTWUYHIN KOHIIEHTpALlil MilleJIOyTBO-
peansa (KKM). Po3paxoBaHa 3a ¢gopmynor
S=1/(T',IN,) (ne N, — uucio ABoraapo) IJouia,
o mpunagae Ha ogHy Mojekyny ®PK, ckmana
S,=1,0007" m2.

IMicna mocsaruenns I, mpouec yiIiIbHEHHS
MoeKyn pocdatriiB YIOBITBHIOETLCS, Ha 1110 BKa-
3y€ 3HUXKEHHS JlieJIeKTPUUHOI MPOHUKHOCTI ajcop-
owiiiHoro mapy. BomHouac IMOCHMTIOETBCST acolLli-
auist Mojiekyi i 3a Cq>6,7007° MOJIb/71, BHACTIIOK
caMoopraHisatiii i rizparartii, MoJjekyJau ¢docdaTuiis
TpaHC(OPMYIOTbCSI 'y OiNblll CKJIAAHI CTPYKTYpPH,
30KpeMa, 3 YTBOPEHHSIM JIaMeJisipHOi Me3odasu L.

Ha BiamiHy Bin CTpYKTYpOBaHUX BOAHUX PO3-
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YUHIB, Yy BYIJIEBOAHSIX MOJIEKYIM dochaTumin 3Ha-
XOISThCS Y BUIJISIII ICTUHHMX PO3YMHIB UM acOlli-
aTiB pi3HUX (OPM Ta PO3MIpPiB 3 MOJSIPHUM SIAPOM,
B SIKOMY JIiO(iIbHI TPYNU PO3MILLYIOThCS Y LIEHTPi
MoJsiekya docdartuaiB. 3a LIMX YMOB BU3HAYATbHUMI
BIJIMB Ha MOBEPXHEBY aKTMBHICTb (ochaTuain
BiZlirpa€ BOJIOTICTh Ta MPUCYTHICTh IHIIMX Tigpodi-
JIbHMX IOMIIIIOK, SIKi O€pYTh Y4acTh Y BHYTPIllIHbO-
MOJICKYJISIPHII, MiXKMOJIEKYJISIPHI 1 MisKMiLIeISIpHiii
cosobiizalii. Boma i JOMIIIKYM TPOHUKAIOTH Y SIAPO
MiLIeIM Ta Oro 00O0JIOHKY, 3MiHIOIOUM (POpMYy, Xa-
paKkTep Ta eHeprilo 3B’S13KiB BCepeArHi i MiX Mille-
JJaMM, Yepe3 YTBOPEHHS 3 HUMU BOIHEBUX 3B’sI3KiB.
SckpaBuM CBimYEHHSIM IIbOMY € 3MiHa Mixkda30BO-
ro HaTAry Ha Mexi nopiny omisi/Boma. Tak, y Heo-
yuileHoi oiii 3a Ttemmneparypu 40°C cTaHOBUTH
15,5 mH/m, rigpatoBanoi — 21,0 MmH/M, HeitTpaiti-
30BaHoOi Jyrom — 26,5 MH/M, a 3a MaKCMMaJIbHOTO
BWJIYYEHHSI CYMYTHiX PEYOBUH ILISIXOM PETEJbHOIO
oumiieHHs i ne3onopauii — 34,5 mH/m. Came uepes
HagBHicTh y ckiami MK maitke 43% 3amnIIKoBOI
outii MoJiekyan docdatuaiB y ckiaami aacopOLiitHo-
COJIBBATHOTO 111apy HE 3[aTHi YTBOPIOBATH LLITbHUMI
1Iap Ha TOBEPXHi po3miny (a3 i 3HaAXOASIThCs 3le-
OiBIIOrO MiJl KYyTOM UM TOPU3OHTANIbHO, TOOTO, DK
Ha TIOBEPXHi MeTally YTBOPIOE PiTMHHO-PO3TSITHEHY
IUTiBKY, SIKa HE TUIBKM HE 3aXWIUa€ 1i Bil Ail BOJIO-
M, a I IEBHOI Mipolo cropuse ii copOuii. IHTeH-
cuBHicTb cmyru 1608 cm~! B [Y-cniekTpi, sika Bimmo-
BiJa€ 3a 3B’43yBaHHS BoaM, B mpucyTtHocTi DK gyxe
cjlabKa i He 3MIiHIOEThCS MPU 11 T0JATKOBOMY BBE-
JEHHi B cUCTeMy, TOOTO BoJAA 3aJUIIAETHCS HE 3B’sI-
3aHOIO i, KOAJeCIilol0UM, BiIAUISIETHCS Y BUIJISIAL
OKpeMMX OcCTpiBLiB. OTXe, TiapodoOHi MOJeKyIn
(ocdaTuais i TpuraiLepuaiB 3 MOBEPXHEBUM HaTsI-
rOM Ha MexXi moaiay 3 noBitpsiMm 35 MH/M He 3B’s-
3YIOTb 1 HaBiTh HE €KPaHYIOTh IJIOOYJIM BOIU. YTBO-
pIoI0YM MillHi BHYTPillITHbOMOJIEKYJSIPHI 3B’SI3KU
BOHU CJIaOKO B3a€EMOJIIIOTh 3 MOBEPXHEIO METAJIB i
HE 3axXyIaloTh ii Bim Koposii. IlmactuHu 3i craii,
00pobeHi pozunHamMu PK B ouBi, Bxke yepe3 1
roJl BKpMBAIOTHCS IJIIMaMU ipXi, a MigHi IJIaCTH-
HU CTalOTh YEPBOHO-KOPUYHEBUMU, 11O € OpaKy-
BaJIbHOIO 03Hakoto, 3rinHo 3 TOCT 9.080.

Cnpobu KOMMO3UIIIITHOTO YCYHEHHST HaBee-
HUX HEJIOJiKiB LJISIXOM BBeACHHS (DYHKLIIOHATbHUX
MpUCATOK He Aanu OaxkaHux pesyabTaTiB. IlinBu-
IIEHHST MOBEPXHEBOI aKTUBHOCTI (DOPMYyBaHHSIM
3MilllaHux aacopouiitnux 1apiB ITAP 3 Bucokoro
COJTIO0LTI3alliifHOI0 €MHICTIO 100 BOIM BIATOCS
JOCSATTU JIMIIE XiMiUHOIO TpaHcpopMallielo JiiaiB
OKCUETWIbOBAHUM ETWJICHIiaMiHOM.

Hageneni Hamu y Tabi. 1 amigoaMiHM KUCJIOT
PO (oneonin) i ®K (pocdonigin) aBasi0Th COO0I0

CKJIaJHY CyMIlll aMiloaMiHiB, €CTepiB i IIiLEpUHY
[4,5]. Marouu y cBOEMY CKJIafi JOBTi BYIJIEBOIHEBI
naHiorn (R) BoHU pO3UYMHSIIOTBCS Y OJMBHOMY
cepenoBulli, a 3aBasiku rigpodinbHum (C,H,O,
C(O)N, OPOH, HO)-rpynam, KOHLIEHTPYIOUUCH Ha
MixK(ha30Biil MOBepXxHi, 3a0e3IMeUyiOTh B3aEMO/IIO,
a BilTaK, i 3aXMCT METAJIEBUX IMOBEPXOHb Bill KO-
poaii. AKTMBHaA ocHOBa cuHTe30BaHUX ITAP, mopyu
3 BUCOKOIO BOJOBiAIITOBXYIOUOIO i COJIIOOiIi3y-
104010 3MATHICTIO, XapaKTepU3Y€ETbCs, SIK BUIHO 3
pUCYHKa, MiABUILIEHOIO are3i€lo 10 CTaJIbHUX MO-
BEPXOHb, 10 JO3BOJISIE AOCIITU 3aXUCTY Bill KO-
po3ii BXe 3a HEeBEJIMKOI KOHIIEHTpallil iHTi0iTopYy.

UYepes BinCyTHICTh Yy 6a30BOI1 OJIMBU BHYTPILII-
HBOT'O CTPYKTYPHOTO KapKaca Maiike MoBHe (3aJIMILI-
KOBa Maca OJIMBU CKJIaga€e MeHile 1 Mr) BiapuBaH-
H 11 BiJ MeTajIeBol IJIACTUHHU 32 METOIOM [6] BinOy-
BA€ETHCS BXE 3a BEJMYMHU BiILEHTPOBOI CUIU
4,9500“+ H (xpuBa 1). BomHouac 3a BBeAeHHS B
oJIUBY oJieoiHy uu docdoniginy (kpusi 2 i 3) Maca
aJire3iifHo 3B’g3aHOi OJIMBU Ha IJIACTUHI CKJIaaae
2—5 Mr HaBiTb 3a MiABUILEHHS BiILIECHTPOBOI CUIIU
Ha nBa nopsaaku. Lle Bkasye Ha dopMyBaHHS Ha
CTaJIbHIl MOBEPXHi 3aXMCHOTO 111apy, B SIKOMY MO-
nexkynu TTAP (oneoniny, docdonigiHy) cBoiMu mo-
JIIPHUMU TpynaMu 3B’SI3YIOTbCSI 3 METajoM, Ipo-
COYYIOTh ipXy i IPUMUHSIIOTH ITiJ HEIO0 KOPO3iiHMIA
npoiiec. BUTiCHsI10UM 3aIMILKOBY BOJIOTY 3 IIOBEPXHi
MeTay, TriapodoOHi BYIJI€BOIHEBI JIAHIIOTA CTBO-
PIOIOTh 3aXMCHUI 0ap’ep sIK st 1udy3ii ioHiB 3aTi-
3a Bil MOBEPXHI MeTady, TaK i JUISI MPOHUKHEHHS
KOPOMIYIOUOro areHTy i BOAW JO0 MOro MOBEpXHi.

SckpaBuUM MiATBEpAXKEHHSIM CHpaBeIIMBOCTI
LIMX MipKyBaHb € IiX 3aXMCHI XapaKTepUCTUKU B
JKOPCTKUX YMOBaX 3 IMiIBULLIEHOIO BOJIOTICTIO, MiHE-
pajtizalli€ro Yu KMCIOTHICTIO CEpedoBMINA, SIKi Ha-
BeZieHi B TabJ. 2.

SIK BUIHO 3 HaBeIEHMX pe3yJIbTaTiB, BCi pPO3-
po6usieHi posunnu ITAP B onusi M-20A €, BnacHe,
KOHCEpBaLIMHUMMU OJMBAMM, OCKiJIBKM B JOCIi-
JIDKyBaHOMY iHTepBajli KOHIIEHTpaLliii BOHU 3a0e3-
MEeYyIOTh BUCOKY aJre3il0 i BUTPUMYIOTh BUIIPOOY-
BaHHsSI Ha KOPO3il0 CTaji pi3HUX MapoOK B ITOPiBHSI-
HO JKOPCTKHMX YMOBax BUIIPOOYBaHb.

CrniBcTaBleHHS 3aXMCHUX BJIaCTUBOCTEN BiTo-
MMX aHTUKOPO3iitHuX npucanok [8—10] (3pasku 12—
14) 3 cunre3zoBanumu [TAP 3acBiguyioTh (Tabds. 2),
110 BOHU CYTTEBO MOCTyMHaroThcs. SAKio dochoni-
JOiHu (3pa3ku 7—11) BUcoKo e(eKTUBHi y BCiX ce-
peaoBMIIAX, TO MPOAYKT KOHAEHcallil OOpHOI Kuc-
JIOTH 1 pinakoBoi oJii 3 mieraHonamiHoMm (JIEA) 3a
MOJIBHOTO CITiBBiTHOIIEHHSI pearcHTiB, BiAIMOBIIHO
1:1:3 [8] (3pa3ok 12), mpuaaTHU IJIs 3aXUCTy Me-
TajiB BiJ KOpo3ii y BOAOHA(TOBUX CEepeAOBUILAX,
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Nlsca secrais ma aacTmid nbeam Bumpsiy samm.
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3anexHicTh 3aMnIIKoBOI Macu 6a3oBoi ofuBu M-20A ta 10%-0BHX po3uMHIB Yy Hiil oneominy i docdonigiHy Ha craiesiii
MJIACTMHI Bifl ILIBUIKOCTI 00epTaHHS poOOYOro aucKa

Ckaan i anTuKopo3iiini B1actuBocti ITAP

Taonung 2

[ToBepxHs cTani ypaskeHa KOpO3i€lo uepes

Cxunap I[TAP [TosiBa 03HaK KOpO3ii, rox 30 1i6. %
o .| C13y
3p{:3_1<a H'a3B'a TTIAP un KOHLleHTpa]_[i.SI 3a HiZ[BI/IH.ICI'JIO'I' B enexrposiri B COJIBOB(')My C(T)'j) 5y &Oggf ! po3uuHi
criseignomieHds | ITAP B onusi, BOJIOTOCTI TyMaHi 0,05 M HCl
pearenTis vac% | (Cr10, 80°C) | (T O8KID & o) [COT= 1 g7 -
1,2 mr/mm 0.4 mr e
1 5 >720 298 20,0 13,1 1,2
2 7 > 20 310 15,2 9,6 1,1
3 Oneonin-2,5 15 >720 346 2,3 7,3 0,6
4 20 >720 355 0 0 0
5 25 >720 360 0 0 0
6 Oneonin-3,0 20 >720 350 1,8 0 0
7 10 >720 330 4,6 2,3 0,2
8 . 15 >720 356 2 0,4 0
9 | Pocorinin-2,0 20 >720 450 0 0 0
10 25 >720 460 0 0 0
11 Dochomigin-2,2 20 >720 490 0 0 0
1 [MBOsommfIEA g - - 79,1 61.3 3.8
13 [[RPOwOmEMEAT 5 - - 60.4 68.8 42
Kommnexe BXXK PO
14 3 aNIKiagiaMIHOM 20 — — 80,7 31,6 6,1
$pakuii Cgy0
15 _ Hup 20 >720 300 8,3 13,1 1,2
KaTiOHaKTUBHUM P-1

, O.1. Safronov, 1.S. Bodachivskyi, | L.V. Zheleznyi
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SIKi MICTSITh CIpKOBOJIEHbB, ajie Yepe3 HepO3UMHHICTh
aKTHMBHOI OCHOBM B MiHEepaJIbHUX OJIUBAX He € ehek-
TUBHUM ITIpYM 3aXMCTi METaliB Bill aTMOC(pPEpHOI KO-
po3il Ta B COJbOBOMY TyMaHi.

AnHauoriuduii OIK Ha 6a3i MoOHOeTaHOJaMiHY
(MEA) 3i cniBBinHOIIEHHsIM peareHTiB 1:1:4, po3-
YMHEHUI Y HU3bKO3aCTUTalouiii MiHEpaJIbHIl OJIUBI
[9] (3pa3ok 13), gk i koMruieke KUCIOT (ppakiii Cq
PO 3 ankinmiaminoMm [10] (3pazok 14), Takox mpo-
SIBJISIIOTh AHTUKOPO3iiiHiI BJIACTUBOCTI Yy CipKOBOI-
HEBOMY CEpeloBMILL, MPOTe MalOTh HEIOCTaTHI 3a-
XMCHI BJIACTUBOCTI IOAO MeTaliB B armocdepi 3
MiIBUAIIEHOIO BOJIOTICTIO, COJTbOBOMY TyMaHi, y BOJI-
HUX PO3UYMHAX €JIEKTPOJIITIB 1 MiAKUCICHOMY XJIO-
PUIHOIO KHMCJIOTOI HacudeHomy posumHi CO, 3a
MOPiBHSIHO BMCOKMX KOHIIEHTpallili aKTMBHOI OC-
HOBHU iHTiOITOpY — 10—20%.

Haii6inbmn edpextuBHUM cepen Binomux OIK
BUSIBUBCS 3pa3oK 15, sIKuii 3a XiMiYHOIO OyI0BOIO €
HaiOKuuM aHajioroM oJieoainy [11]. ZKup xarti-
oHaktuBHuit P-1 (dpipma «bapBa», M. IBaHO-
DpaHKIiBChbK) — CYMIIIl TIPOAYKTIB TIepeaMimTyBaHHS
PO oxcueTnnpoBaHUM KyOOBUM 3aJMIIIKOM Bil
BUPOOHMIITBA eTueHAiaMiHy: ((N-2-TiIpoKCUeTII)-
N-(5-riapokcu-3-a3aneHTra)-amil KUcaoT (oieiHo-
BOI, JIIHOJIEBOI, JIIHOJIEHOBOI, €pyKOBOI, MaJIbMiTHU-
HOBOI, cTeapuHOBOI), (8- rimpokcmeTmin-3,6 mMiok-
TWJIOBUI €CTep KUCIIOT (0JIeIHOBOI, JIIHOJIEBOI, JIIHO-
JICHOBOI, €pyKOBOI, MaJbMIiTUHOBOI, CT€apMHOBOI),
ninepasuHy Ta riinepuHy [12—14]. Pazom 3 Tum,
BiH e(eKTUBHMI JMIlle 3a KOHIIEHTpallili B OJUBI
>20 mac.%.

3 aHami3y gaHux TaOi. 2 BUIUIMBAE, IO PO3-
poousieHi Hamu OIK € 3HaUHO e(eKTUBHIIIUMU HixX
BimoMmi, a came:

VY conboBOMY TyMmMaHi Ta BYIJIEKMCIOTHOMY
cepenoBuili BrpomoBxk 30 mi0 mioima IMOBEpXHi
mnactTiHOK 31 Ct.10, 3axuieAnx BiZoOMWUMHI iHTiOi-
TOpaMM KOpO3ii, TIPOKOPOIYBaIo, BimImoBigHO 60—
80% T1a 69—32%, TOmi SIK 3 BUKOPMCTAaHHAM PO3-
poOJIeHUX iHTIOITOPIB KOpO3isi MPaKTUYHO BiICYyT-
HS;

B xamepi comboBOro TyMaHy Ta B MigKHCIIE-
Hux po3unmHax CO, i H,S moBepxHsi cTaii, micis
HaHeceHHsI po3pobsieHux ITAP 3 KoHueHTpalliew
osreoniny (docdomiginy) 20—25% (3pasku 4—6, 9—
11) 3anmMImaloTbCs YMCTUMM, a B KOHLIEHTPALIHO-
My iHtepBaii 5—15% (3pasku 1—3 ta 7—8) ypaxkeH-
HsI MOBEPXHi CYTTEBO MEHILIE Yy TIOPiBHSIHHI 3 Bilo-
MUMM iHTiOiTOpamMu Koposii (3pasku 12—14);

3MeHILIeHHST KOHLeHTpallii hochomianny 3 25%
10 10% (nopiBH. 3pa3ku 7 Ta 11) mjst po3pobJieHo-
ro iHridiropy npu 30epeKeHHi BUCOKHUX 3aXMCHUX
BJIACTMBOCTEM, pa3oM 3 BUKOPUCTAHHSIM B SIKOCTI

BUXITHOI CMPOBMHM MOr0 akKTMBHOI OCHOBU IOC-
TYMHOTO i JIellIeBOr0 MOOiYHOro MPOAYKTY Bil OUU-
IIIEHHS OJIiii, CYTTEBO MOKpAlyE TEXHiKO-eKO-
HOMIUHI ITOKa3HMKM MOTr0 3aCTOCYBaHHSI.

Bucoxi 3axucHi BnactuBocTi pocdoiniHy, Ha
Hally IyMKY, 3B’s13aHi 3 (h)OpMYBaHHSIM Ha MOBEPXHi
MeTajly IIUJIbHUX TUIIBOK 3a y4acTI0 MOBEPXHEBO-
aKTMBHUX aMifl0aMiHiB Ta iX XeJaTHUX KOMILIEKCIB
3 rrinepondocdarngaMu, 1O CKIANal0Th OCHOBY
niei mpucanku. MMoBipHO, KoMIuTeKcH chopMo-
BaHi TaKMM YMHOM, 110 KOPO3ilMHOAKTHUBHI
rinpodinbHi OH-Tpynu 3HaAXOASThCA Y BHYTPIlIHIN
OUCIIEpCHIN (a3l i1 TaKMM YMHOM i30JIbOBaHi Bil
KOHTaKTy 3 METaJIeBOI0 IMOBEpXHEel. 3a KOHIIEHT-
pawii OIK 20—25% (3pasku 4, 9, 10) 3axucHi Bnac-
TUBOCTI 3aJIMIIAIOTHCS BUCOKMMM i TOAaJblie
301IBIIEHHS iX KOHIIEHTpaLIil HEAOLJIbHE.

XiMiuHOW0 TpaHchopmaliero dochaTuanirIi-
LEPUIiB OKCUETUJIBOBAHUM ETUJICHIiaMiHOM BIa-
JIOCsl CYTTEBO MiABUILMTHU i TpUOOXiMiuHi BJacTU-
BOCTi CMHTE30BaHMX MPOAYKTIB MPU MiIBUILEHHI 1X
AHTUOKHUCTIOBAJIIbHUX 1 3aXMCHUX BJIACTUBOCTEM.
HaiteexkTuBHiui cepen Hux (ocdoiauH cymi-
1IAEThCSI 3 MiHEepaJbHUMM MaTepiajlaMu i 3a Xop-
CTKMX YMOB TEPTS BiJIOBiJa€ CyyaCHUM BHUMOTaM
0 KOMIUIEKCHUX npucanok. Lle mamo minmcraBu pe-
KoMeHayBaTi (pocdoiaiauH 10 po3po0aeHHS aHTH-
(ppUKLIMHUX MACTW, TPU3HAYEHUX JIJIs1 3MalllyBaH-
HSI BY3JiB TE€PTSl METAIypriiHOTO OOJIaHAHHS, 11O
eKCIUTyaTyIoThes B iHTepBaii Bim minyc 30°C mo
150°C B yMOBax BUCOKMX HABaHTAXKEHb T MOKJIU-
BOTO BIUJIMBY arpeCMBHUX CEPEIOBHUILL.

IlepcniekTuBHUM € BUKOpUcCTaHHS OiolTAP-
iHriGITOPiB KOPO3ii i SIK eMyJibraTopiB-cTabi1izaTopiB
JUCIIEPCHUX CUCTEM B Mpoleci BUPOOHMIUTBA SIK
3ac00iB TMMUYACOBOTO 3aXMCTY MeTaJliyHOro odJa-
HaHHS Bifl KOpO3il, TaK i MaCTUJIbHO-XOJOAUIBHUX
PiAVH Ta iHBEPTHUX €MYJIbCii i MIKpOeMYJIbCiii ISt
3aXMUCTy OOJIaIHAHHS i TpyOOIpoBOAiB B HadTOra-
30Bili, HAPTOXIMIYHIM i XiMiYHill TPOMUCIOBOCTI, a
TaKOX TEXHOJIOTIYHUX PiAUH IS Pi3HOMAHITHUX
npolieciB iHTeHcUiKallil i MiaABUILIEHHS BUAOOYT-
Ky BYIJIEBOAHEBOI CMPOBMHU Ta KaIliTaJbHOTO pe-
MOHTY cBepmioBuH [13,14]. Lle Oe3mocepeaHbo
BUILIMBAE 3 XiMiYHOI OY/JIOBM CUHTE30BaHUX Peyo-
BUH.

Bucoka angcopOuilfiHa 3maTHICTh aMiHOaMiIiB
Ha MixX}a3oBiii MoBepxHi 3abe3rneuye eheKTUBHE
JUCTIEpryBaHHS ¥ Mojajblny cTabijizalio Kparesb
JMCepcHOI (a3u, 1110 YiTKO BitoOpaxka€eThCsl y CTBO-
PEHUX 3BOPOTHUX €MYJbCIHHUX KOMITO3UIIISIX 3
BUCOKOIO coto0JTizalliiiHo0 eMHicTiO. EKpaHyBaHHS
Kpariejib BOIHO1 a3y JOCITAEThCS BXKe 3a KOHIIEH-
tpauii 0,3—0,5 (00.%), gxa € Bumowo 3a KKM,,
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MPOTe YUIIIbHEHHSI 3aXMCHOTO 111apy HaBKOJIO Kpa-
MeJIbOK BOJAM i cTabiiizallisi eMyabCiliHOI cucTeMu
Hacrae 3a Bmicty [TAP 1—2 06.%. 3 migBuineHHAM
konuentparii ITAP Bix 0,5 mo 2,0%, 3a cragoro
criBBigHoleHHs (a3 Boma/onis 60/40%, Bnactu-
BOCTi €MYJIbCITHMX CHUCTEM 3MIiHIOIOThCS: B SI3KiCTb
Bim 0,14 mo 0,22 ITald, craTmuHe HANPYKEHHS 3CY-
By B miamasoni 3,9—5,2 nlla, ryctuna — 932—934
Kkr/m3, enxexTpoctabismbHicTh — 115—350 B, a
criiikictp y 4aci Big 10 mi6 mo 6 mic. Orpumani
pe3yibTaTh 100pe Y3rOMXKYIOThCS 3 MiKPOCTPYKTY-
poro emynbciit. 3 miaBuineHHIM BMicTy ITAP 3meH-
LIEHHS JUCTIEPTOBaHMX KpareaboK BOJAU BiJ 25 MKM
0 5 MKM, 0Oe3MnepeyHO BKa3ye Ha IMOKpalleHHs
CTPYKTYPHMUX XapaKTepUCTUK cUcTeMUu. Bucoka
eMysbryroua 3matHicts (1o 80 06.% H,0) 3a xoH-
IeHTpallii aMiHoaMminiB 2%, Ha HaIly IyMKy, € pe-
3yJbTaTOM He€ CTUJIBKM COJIt00ini3auii Boau y
BHYTPIlLIHIi YaCTUHI MilleJid, CKUIbKU 3B’ sI3yBaHHS
il yepe3 cucTeMy BOJHEBUX 3B’SI3KiB Yy MPOMiIKHOMY
rinpodinbHO-iMoMiIbHOMY IHIapi.

CriliKicTb MIiKpOEMYJbCIMHUX cucTteM 3a0e3-
MEeUy€EThCSl 3HAUHO BUILIOIO KOHLIEHTPAIED aMiHO-
aMifiiB, SIKi YTBOPIOIOTh JIiO(iAbHI CUCTEMU I CIIPU-
SII0OTh CAMOYMHHOMY JTMCIIEPryBaHHIO BOJHOI (ha3u.
Hanpuxknan, sk mokazaHo Hamu panime [15], ca-
MOBiIbHA comobinizaiis Boau (6—10 M/M I1AP) y
TpUKOMTIOHeHTHi# cuctemi [IAP/remran/Bona
nepebirae 3a KOHLEHTpalii amiHoaminiB >12,42%
(0,3 M), mocTynmoBO 3pOCTalOuN 3 ITABUILEHHSIM iX
KOHIIEHTpALIii.

Bucnoexu

1. XimiuHOI0 TpaHCpopMaLi€ro oJiii i pocda-
TUIIIB OKCUETUJIOBAHUM €TWJIEHJiaMiHOM CHHTe-
30BaHO HM3KY TMOBEPXHEBO-aKTUBHMUX PEUOBMH.
BcranoBneHo, 110 cuMOaTHE 3MEHIIIEHHST aMiHHO-
ro 4yrcja i TOBepXHEBOTrO HATITYy Ha MeXi Moaiuly 3
MOBITPSIM 3 OJHOYACHUM JIiHINHUM 3pOCTaHHSM
€JIEKTPOCTa0ILHOCTI eMyJIbCili BKasye Ha mepebir
OCHOBHOI peaklliii 3 YyTBOPEHHSIM TTOBEpPXHEBO-aK-
TUBHMX aJIKiJIOJaMifiB, CKJIaa i CTPYKTypa SIKMX
IOBEJEHI CHEKTPAJIbHUMU i KOJOIMHO-XIMIiYHUMU
MeTOJaMU.

2. BcraHOBEeHO, 11O aJKUJIOAAMIiTM CBOIMU
MOJIIPHUMU TPYIMaMM 3B’SI3YIOTbCSI 3 TOBEPXHEIO
MeTany, a Trigpo¢goOHi BYIJI€BOOHEBI JIAHIIOTHA, BU-
TiICHSIIOUM 3aJIMIIKOBY BOJIOTY, CTBOPIOIOTH 3aXU-
cHult 6ap’ep gk misg nudy3ii i0HIB 3ami3a 3 ITOBEpXHi
MeTajy, Tak i JJ1s1 MPOHUKHEHHST KOPOIYIOUOro areH-
Ty i BOAU 10 MOrO MOBEPXHi.

3. JloBeneHo, 1110 PO34MHU 0JieoiHy (phocho-
JIiiHY) B iHaycTpiajbHiit onuBi M-20A maroTh mo-
KpallleHi aare3iiiHi # aHTUKOPO3iiiHi BJIACTUBOCTI,

BIIMOBIAAIOTH MiABUIIEHNM €KOJOTr0-€KOHOMIYHUM
BUMOTaM CbOTOJIEHHSI Ta MOXYTb BUKOPHUCTOBYBa-
TUCS JUISI CTBOPEHHSI KOHCepBalliiHUX OJIUB, 3aXUC-
HUX TEXHOJIOTIYHUX CUCTEeM [Jisl CiIbChbKOTOCTIO-
JapChbKOl TEXHiKW, MaricTpajJbHUX TPYOOIPOBOIIB,
Ha(TOIMPOMUCIIOBOTO i HadTOoepepoOHOro odmam-
HaHHS B XiMiuHii, HadTOXiMiYHIT Ta HadTOrazo-
BUAOOYBHIM Tajy3six.

4. BcraHOBIEHO, 1110 BYIJIEBOJHEBI PO3UUMHU
oneoniny (pocoltigiHy) XapaKTepU3yIOThCS eMYIb-
TryBaJIJbHUMM Ta CTa0iTi3ylOUMMU BJIACTUBOCTSIMMU i
MOXYTb BUKOPUCTOBYBATUCS JIsI MPUTOTYBAHHS
TEXHOJIOTIYHUX iHBEPTHUX CUCTEM JIsl iHTeHCUi-
Kallii BuA0oOyTKy BYIJIEBOJIHEBOI CUPOBUHU i Karli-
TaJbHOTO PEMOHTY CBEPIJIOBMH.

5. Ak HaMOLIbLI CIPUSTIMBUK 32 CUPOBUH-
HUMM pecypcaMM i TEXHOJOTIYHO e(heKTUBHICTIO,
¢ocdomigiH peKOMEHIOBAaHO B SIKOCTi IIPUCAAKKU 10
AHTUDPUKLIMHUX MACTWJ, TTPU3HAYEHUX JIJIs 3Ma-
IIyBaHHS ITIIIMITHUKIB KOYeHHsI a00 KOB3aHHS, a
TaKOX 1HIIMX BY3JIiB TEPTS MPOMMCIOBOro o0jal-
HaHHSI, 1110 €KCIUIyaTyIOThCsl B YMOBaX BUCOKUX TEM-
rneparyp, HaBaHTaXK€Hb Ta arpeCUBHUX CEPEIOBUILL.

6. Po3pobaeHi texHiuni ymosu TY VY 24.6-
03563790-004:2016 Ipucanxa 10 HapTOMPOAYKTIB
Docoomiain” i TP 03563790-104:2016 “Tumuaco-
BUI TEXHOJOTIYHUI perjiaMeHT Ha BHUPOOHUIITBO
npucagku Dochomigin”, sgKi cxBajeHi i peKOMeH-
JIOBaHi 10 BMKOPMCTAHHSI B TPOLIECi TOCIiTHOTO
BUPOOHUIITBA KOMMO3ULIMHUX MacCTWJIbHUX Mare-
piaJiB.

CIINCOK JIITEPATYPU

1. lllexmep FO.H., Kpeuin C.D., Temepuna JI.H. Macnopa-
CTBOPUMBIC TIOBEPXHOCTHO-AaKTUBHBIC BellecTBa. — M.: Xumusi,
1978. — 302 c.

2. OaueoposuunHi iHTIOITOPM KOPO3ii Ta KOHCepBalliiiHi
onmBY Ha ix ocHoBi / [Mpounmun B.T., €srymenko B.B., Mu-
kuteHko B.C., Kepmaxkos O.M. // Hadrona i razoBa npomuc-
JoBicTh. — 2003. — Ne 3. — C.63-64.

3. Nehls E., Haberder T. Additive systems for biodegradable
greases: according to European Ecolabel // ELGI Eurogreases.
—2009. — No. 2. — P.11-18.

4. Ilon I'.C., birenvka B.I. CuHTe3 i BIaCTUBOCTI MpO-
IYKTIiB TIepeaMiyBaHHSI PIilTaKOBOI OJIil AUTiAPOKCICTUICTUICH-
niaminom // Bomp. xumuu n xuM. texHosnoruu. — 2012. — Ne 5.
— C.64-68.

5. Ilon I.C., bodauiscexa JI.IO., XKenesnuii JI.B. TpaHc-
dopmauist tpuriiuepunis i docdarunis oniit amiHamu: cUHTE3,
BJIACTUBOCTI, 3actocyBaHHs // Karanus u nedrexumus. — 2012.
— Ne 21. — C.104-109.

G.S. Pop|, O.1. Safronov, 1.S. Bodachivskyi, | L.V. Zheleznyi



ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2018, No. 2, pp. §6-94 93

6. Meaencux O.A., Beneep 1.0., XKenesnuii JI.B. Bruius
ICTIepCcHOI (ha3u Ta IUCIIEPCIiTHOTO cepeloBHUIa Ha aresiliHi
BiactuBocti Mactui // Tlpobaemu ximmotostorii: Marepianu 1V
MixHapomHOi Hayk.-TexHiuHOI KoH(]. — Omeca: ACTpOIIPIiHT. —
2012. — C.123-124.

7. Camoopeanizayis aMiHOAMIiliB KUCJIOT pirMakoBoi oJii /
ITon I'.C., Paumbopcbka A.A., binenbka B.I. Ta in. // Bomp.
XUMUM ¥ XUM. TexHojtoru. — 2012. — Ne 5. — C.69-73.

8. Ilam. Ne2207402 C1 RU, MIIK C23F 11/14. Unruou-
TOp KOPPO3UU METAIIOB B BOAHO-He(TECepoBOJOPOICOACPKA-
mux cpenax / CenesneB A.T., Kpsnes [1.10, Jlazapes B.A. u np.
— 3agsn. 16.01.2002. Omny6u. 27.06.2003.

9. Ilam. Ne 2346082 C1 RU, MIIK(2006) C 23F 11/14.
Wurudurop kopposuu Meramios/ laitnap C.M., Jlazapes B.A.
— 3agB1.06.06.2007. Ony6:. 10.02.2009. bioa. No 4.

10. A6bacos B.M., Camedos A.M., I'vcetinosa H.M. Cozna-
HME HOBBIX KaTMOHHBIX [TAB u mcciemoBaHMe MX B KauyecTBe
0aKkTepULIMIOB-UHTMOUTOPOB Koppo3uu // Tlporieccel Hedrexu-
muu u Hedrenepepabotku. — 2001. — Ne 4 (7). — C.6—10.

11. Ckaad i OynoBa NMpoIyKTiB TpaHCAMiLyBaHHS pinako-
BOI oJ1ii oKcueTnIboBaHUM eTwieHaiaminoM / [Tomn I'.C., BineHb-
ka B.I., bpoBapeun B.C., XKenesnuit JI.B. // Bicuuxk YepHi-
BelbKOro Hail. yH-Ty. — 2012. — Ne 553. — C.55-60.

12. Pomanuyk B.B., Toninshuyskuti I1.1. 3axvcHi BracTu-
BOCTI iHTiOITOPIB KOPO3ii y Pi3HUX TEXHOJOTIYHUX Tpouecax //
Ximist, TEXHOJIOTiSI pEYOBUH Ta iX 3acTocyBaHHs. BicHuk HY
«JIbBiBchbKa mojtitexHika». — 2011. — Ne 700.— C.469-473.

13. Pomanuyx B.B., Toninenuyvkui I1.1., /Jlenucrox A.M.
3axucr obnagHaHHsl [TAT «YkpratHadra» Bing koposii // Ha-
(droma i razosa nmpomuciosicte. — 2011. — Ne 2. — C.46-49.

14. Pomanuyk B.B. AHTUKOpPO3iiiHui1 3axuct HadTO3a-
BOJICHKOTO 00JIalHAHHSI HITPOT€H- Ta OKCUT€HBMiICHUMMU iHTi0ITO-
pamu: ABTtoped. muc...KaHm. Tex. Hayk: 05.17.07 / JIbBiBchKa
nojitexHika. — JIsBiB, 2013. — 21 c.

15. Ilon I.C., birenvka B.1., bodauiscexa JI. 0. Emynbcii
Ta MiKpOoeMyJbCil, cTabiTi30BaHi OJeXiMiYHUMU TTOBEPXHEBO-
aKTMBHMMU peyoBrHamu // Karanus u Hedrexumus. — 2012. —
Ne 21. — C.95-103.

Hapiituuta no penakuii 04.11.2017

SYNTHESIS AND PROPERTIES OF ECO-FRIENDLY
SURFACTANTS BASED ON VEGETABLE OILS AND
PHOSPHATIDES

G.S. Pop, O.1. Safronov, LS. Bodachivskyi, L.V. Zheleznyi

Institute of Bioorganic Chemistry and Petrochemistry of the
National Academy of Sciences of Ukraine, Kyiv, Ukraine

A number of surface-active alkylolamides are synthesized by
the chemical transformation of oils and phosphatides, the composition
and structure of them were established by spectral and colloid-
chemical methods. It is shown that the solutions of synthesized
substances in petroleum oil are characterized by improved adhesion
and anticorrosive properties. These solutions meet the high ecological
and economic current requirements and can be used to create the
compositions of conservative oils, greases, protective technological
systems in agricultural machinery, main pipelines, oilfield and oil
refining equipment as well as in chemical, petrochemical, oil and
gas producing industries. Hydrocarbon solutions of the products
resulted from the condensation of ethoxylated ethylene diamine with
rapeseed oil and phosphate concentrate formed in its purification
show emulsifying and stabilizing properties in invert technological
systems designed to intensify mining and overhaul of oil and gas
wells. It is stated that the most acceptable product of phosphatides
transformation (with respect to the availability of raw materials and
technological efficiency) is able to improve the tribological, antioxidant
and protective properties of various grades of lubricants. It is
recommended as an active addition to various types of oils as well as
to antifriction greases designed to lubricate rolling bearings, slides
and other friction units of industrial equipment, which are operated
in a wide temperature range under high load conditions and in
aggressive environments.

Keywords: vegetable oil; phosphatide; synthesis; surface-
active substance; lubricant.
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