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JlocitipkeHO TEXHOJIOril0 OTPUMAaHHS Ta aHTHU(PUKLIIHI BIACTHBOCTI MAaCTHIBHHMX HPHCAZIOK HA OCHOBI
MIZTHOrO KOMIDIEKCY a/ITYKTy MOHOIUIIIMIMIIOBHX €TepiB Ta noniamiHiB. [TokazaHo, o HaBaHTara 3aifaHHs [Ipy
HaBaHTAXXEHHSX 3aJIC)KUTDH Bl KOHIEHTPALI] 1 MOPSAKY BBEJCHHS BUXITHUX KOMIIOHEHTIB MiJJHOI'O KOMILIEKCY
aJTyKTy MOHOTJIIMAMIOBUX €TepiB OKCHAIapWIMETaHiB 3 IOJiaMiHaAMHM, a TaKOXX BiJ i3oMepu3amnii MOHOTIJII-

LUIMIIOBOTO €TepY, MiTHOI COJli Ta IoJIiaMiHy.
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AHTU(PUKIIHHI BIACTUBOCTI, aJUTyKT.

Cmamms nocmynuna 0o pedakyii 15.08.2012; npuiinama oo opyky 15.09.2012.

Beryn

Binomi komno3uuii MacTUJIBLHOr0 MaTepiay:

1) Ha ocHOBi 2,5% eMOKCHIHOrO AIaHOBOTO OJIIro-
Mepy + eMOKCHAHOI CMOJHM — AUTTILHIUIOBOTO €Tepy
Oichenoma A + 21,25% moniMeTHIEHIICHIOKCAHOBOT
cmonu + 1,25% momnianroMoeHIICHIOKCAHOBOI CMOJTH +
67% HadTeHoBOro KOkca + 8% MoS; [1];

2) ma ocuosi 100 mac.u. (80-99,9%) nadToBOI 260
cuHTeTHYHOI 0azoBoi oimBu + 0,1-25 mac.u. (0,1-20%)
PO3YHHHOTO EMOKCHAHOIO eTepa KapOOHOBUX KHCIIOT
C10-Cx0 [2];

3) ma ocuoBi 100 mac.u. (95%) 6a3oBoi ojmBU +
5,3 mac.4. (5%) enokcumoBanoro Gensundenona (EBD)
abo emokcujoBanoro kewniidernona (EK®D) — monorsi-
LUIMIIOBUX €TepiB OKCHIiapuiMeTaHy 0e3 abo y cymimri
3 xjopbyrenamu (2,5% EB® a6o EK® + 2,5% xmopby-
teHa [3, 4]), ane Bigomi Mactiia [1, 2] He 3a6e3meuyoTh
TSHKKO HaBAHTAXKEH1 BY3JIM TEPTS 1 MaJio 3MIiHIOIOTH [2, 3,
4] HaBaHTa)XEHHsI 3ailaHHs Ta TPOTHU3HOCHI BJIACTHBOCTI
MeTaJleBUX TIOBEPXOHb B yMOBaX TPAHHYHOTO TEPTS;

4) Ha ocHOBi Ha(TCHOBUX OJHMB a00 CHHTETHYHUX
piAMH Ta TPOAYKTIB B3a€MOil MOHOIJIIIMIHIOBOTO
erepy OKCH/iapHIMETaHy Ta EIMOKCHIHOTO J[iaHOBOTO
omiromepy [5];

5) Ha OCHOBI MiHEpaabHUX OJMB 400 CHHTETHYHUX
piAMH Ta TPOAYKTIB B3a€MOil MOHOIJIIIMIHIOBOTO
erepy OKCHJiapWIMETaHy 3 aMiHOM 1O YTBOPCHHSI
aJUTyKTy TiJ 9ac 3MillyBaHHS MPOTATOM 3 TOJl. BUXIJIHUX
komroneHTiB 100 mac.4. erepy + (2-42,9) mac.4. amiHy y

criBigHomreHHi Big 98 : 2 no 70 : 30 i HarpiBaHHi 2 ro.
3a 373K [6].

Bimomi [7] amiHOaqIyKTH MOKOHJCHCAINI JHMEIOK-
CHUIHHX CMON 3 4-6 KpaTHUM MOJBHUM HaJUTUIIKOM
TOMTiaMiHy JUISl OTBEPKEHHSI EMOKCHIHUX CMOI.

3aBaaHHA AOCHITKEHHS] MOJSATATIO0 Y TOMY, 100U
pO3pOOUTH TEXHOJOTIT Ta JOCHIAWTH AHTU(PPUKIIHHI
BJIACTHBOCTI MAaCTHJIFHHX MPHUCAJOK HA OCHOBI MIiJHOTO
KOMIUIEKCY aJIyKTy MOHOTJTIIMAWIOBUX €TepiB Ta
nomiamiHiB 0e3 Ta B MiHEpaIbHUX OJIUBAX.

I. ExcnepuMeHTaJIbHA YaCTHHA

CTBOpeHa TEXHOJIOTIS OTPUMAHHS TPUCAIKH IO
HA()TCHOBUX OJMB Ta CHUHTETHYHHUX PIAHH [ULIXOM
B3a€MO/Ii1 MOHOTJIIIIUIUIIOBOTO €TEPY OKCHAiapUIMETaHy
(I), aminy (II) 3 amerarom abo okcamarom wmimi (III) mo
YTBOPEHHS KOMIUIEKCHOI CITONYKH aJIyKTy Mia dYac
smimyBanas  0,5-1,5roA. BHXIIHHX KOMIIOHEHTIB Yy
cmiBignomenHi [ : 11 : 1T = 100:(1,5-15):(0,5-6,0) mac.u.
i HarpiBanHi 3-4 rox. 3a 383-403 K.

B sxocTi amiHIB BHKOPHCTOBYBQJIM. MOHOETHJICH-
miamin (EJJA) muerwnentpuamin (JETA), TpuerusieH-
terpaamin (TETA), rekcamerunermiamia (IMJIA), Tpu-
eranonamid (TEA), M-, o-, o-peninenaiaminn (M®DJIA)
ta nomierwiennoniamiau ([TEITA) [6, 7]. TIEITA mictus
nepeBaxkHo  Tpuermnenrerpaamin  NH; — CH, —NH —
CH; — NH — CH; — NH,, manmy KijgbKicTh MOHOETHIICHII-

1064


mailto:orijant@gmail.com

Texuoorist OTpUMAaHHA Ta BJIACTUBOCTI MaCTHJIbHUX IpUCaaoK...

aMiHy, AMETWICHTPHAMiHy, IIe MEHIIE TeTpacTHIICH-
MIEHTaaMiHy Ta BUCOKOMOJICKY/ISAPHI €THICHAMIHU.

B SAKOCTI MOHOTJTIIMIWIOBHX €TEPIB OKCHIIapHII-
MeTaHiB BHKopucTanu [5, 6, 9, 10]:

a) EB® (emokcumoBanuii GeH3mmpeHon) — OCH3MI-
(eHUITTIUIUIOBUI eTep:

\O/CH—CHZ—O—Q—CHZ—Q

H,C

6) EK® (emokcumoBanuii KCWmiadeHONn) — KCHITIT-
(eHUITTIUIUIOBUI eTep:

HoC——CH——CH,—0 CH, CHs

B) EE® (emokcumoBanuii erwidenon) — eTunOeH-
3WIGSHUITTTIIMIUIOBHI eTep;

r) EI® — i3onponinbeH3mih eI U IUIOBHIA eTep;

1) EI®]] —i30npomniibeH3undeHinrmiuIuIioBui eTep
+ nu-(i3omporingeninmeran);

1) EKy® — kymusdeHiarmiuaniosuit erep.

®Di3UKO-XIMIYHI  BJIACTUBOCTI MOHOITILAIAIOBUX
eTepiB OKCHAIapUIMETaHy 3Be/icHi B Ta0i. 1.

JlocmimKyBany TakoX i30MepH3allil0 MOHOTJIIIIH-
JIOBUX €TEpiB:

* 2-TTIMUI00KCHIU( CHITMETaH;

* 4-TTinMa00KCHIU( CHIIMETaH;

* 2-MeTWI-2'-DINUA0OKCU I EeHIIMETaH;

* 2-MeTwI-4'-rninuaooKkcuaneHiIMeTaH;

* 3-MeTwI-2'-DInuA0OKCU I EeHIIMETaH;

* 4-MeTwi-2'-DInuA0OKCU I eHIIMETaH;

* 4-metwin-4'-rninuaookcuaudeHiIMeTaH;

* 2,4- nuMeTri-2' - T I00KCH U CHITMETaH;

* 2-rminua0okcueHT-o-Ha THIIMETaH;

* 4-rminmaookcueH - o-Ha THIIMETaH.

®Di3uKO-XIMIUHI BJIACTHBOCTI 130MEpIB MOHOIJIIITHU-
JUIOBHX €TEPIB OKCHIIapHIMETaHy 3BeIcHI B Ta0. 2.

OTpuUMYyBalll aJUTyKTH OOMEKEHOI KOHIEHCAIlli MO-
HOITIUAWIOBUX €TEPIB OKCHAMAPUMETAHIB (AKTHBHHX
mwiactudikatopis) 3 nomiaminamu: EB® : TTEIIA =
Bia (100 : 1) mo (100 : 15) mac.u. (tabm. 3).

Minp 31aTHa YTBOPIOBATH XeJIaTH 3 aMiHaMH 4epe3
aromu asory rpyn NH,. Koopnunariiiine dncio Mifmi B
KOMIUIEKCaX JOpIBHIOE 6, M0 OOYMOBIIOE YTBOPEHHS
KOBAJICHTHHUX 1 KOOpAHMHAIIMHKUX 3B’s13KiB 3 aromamu O
MOHOIJTIIIMMIOBUX €TepiB OKCHAiapuiMeTaHiB. Takum
YUHOM, Mi[lb € CTPYKTYPHHM €IIeMEHTOM CTaOiIbHOTO
KOMIUIEKCY Miai 3 aJayKTOM, IO IIOBHHHO 3abe3re-
YyBaTH BUCOKI aHTH()PHUKILIHHI BIACTUBOCTI MPUCAKH Ta
BUOIPKOBUI MEpeHic Miji Ml 4ac TepTs MeTajieBux abo
METaJONOoIIMEPHUX TIap.

JI1 KOMITIEKCOYTBOPEHHSI MOXKIIIBE BHKOPUCTAHHS
OyIb-KHX HEOpraHiuHUX abo OpraHiyHHX COJIEH Misi.
Y poboti mocmiKyBadM Taki KOMIUIEKCOYTBOpIOBAdi:
aneratr Migi (AM), okcamat mimi (OM), xmopum Miji
(XM), cymsdpar wmigi (CM). Bignosigmo, mig dyac
yTBOpeHHS KoMIulekcy yrBoprorothest CH3;COOH,
HOOC-COOH, H,SO,, HCI, ToMy BHKOPHCTOBYBaHHS
XJIOpUY Mifi Ta cyab(daTy Milli B poIecax KOMILIEKCO-
YTBOPEHHS aJUIYKTIB Uil aHTHU(QPUKLIHHUX IIPHCATOK
HeOakaHe.

Hamnpukian, cTpykTypy MiZHOTO KOMIUIEKCY aJyK-
Ta MOHOIJIIUJUIOBOTO eTepy OeH3MI(EHTy 3 TpUETH-
JICHTETPaMiHOM MOXKHA TIOIATH Takow Gopmyioro (1).

AT pukniitai BjactuBocti. JlocnipkeHHs aHTH-
(PUKIIHHIX BIaCTHBOCTEH pPO3pOOJICHUX IMPHCAJOK Ha
OCHOBI MiJIHUX KOMIUIEKCHHX CIIOJIYK aJUTyKTiB MOHOTJi-
IUIWIOBUX €TEPiB 3 MOoTiaMiHAMU TPOBECHI HA YOTHPH-
kyapoBiit Mamuai Teptss (UKMT) XTI-72M: kyabku i3
cram [IX-15 (HRC 60) miamerpom 12,7 mMM; yac BHITPO-
OyBaHb TPU JOCITIHKEHHI KPUTHIHOTO HABAHTAKCHHSI
(mpotusaaupHi BiactuBocti) — 15 ¢ (Taba. 3-5) Ta 60 ¢
(tabm. 6,7) Ha OAHOMY CTyIEHI HABAaHTAXXEHHS, dYac
BUNIPOOYBaHb  MpH  JIOCHI/DKEHHI  MPOTU3HOCHHUX
BJIACTHBOCTEH — 4 roJl. Ipy HaBaHTaXKeHHI Ha 1 KymbKy
82 H (tabn. 3-5) ta 6roa., 201 H (tabmn. 6, 7). Yacrora
oOepTaHHsI BEpXHBOI KYJIBKHU ISl 000X TOCIIIKEHb 12¢7t
(tabm. 3-5) ta 19¢™ (Ha HaBaHTaXyBalbHY 3IATHICTE;
1abn. 6, 7) i 7,55¢™ (ua 3Hoc; Tabm. 6, 7). Ipu mpomy
MOCTIKYBaIK OC3MOCEPEAHbO 1HIUBIAYATbHUN KOMII-
neke amaykrty (rabm. 3-5) ta sk 4,8-50% mobaBky 10
BaseniHoBoi onuBw (Tadm. 6, 7).

Taoauus 1
Di3UKO-XiMiYHI BIIaCTHBOCTI MOHOTJIIMIMIOBUX €TEPiB OKcuaiapuiMeTany [5, 6, 8, 10]
Etep
IToka3HuK BIacTUBOCTEN EBD
EbB® EK®D EE® El® EI®[] EKy®
(TexH.)

BMICT SMOKCHIHUX TpyH, %0 17,2 15,2 16,2 15,2 14,8 8,9 14,5
B s3KicTh 3a 298 K, cII3 42,42 40,23 78,51 52,91 80,17 33,47 151,99
I'YCTHHA, d,® 1,1169 1,1170 1,1025 1,0879 1,0682 1,0330 1,0958
IOKa3HUK 3aJIOMJIEHHS, nDZO 1,5755 1,5753 1,5719 1,5665 1,5600 1,5545 1,5700
I;M“‘;p?z’ﬁ;n“?;ﬁg” 433-453 | 430-450 | 443-463 | 453-468 | 443-458 | 443-478 | 455-460
o @ @ @ @ ) ) 3
JIETKICTh — BTpaTa MacH 3a
6 ro. 3a 373 K, % 0,19 0,44 0,17 0,16 0,16 0,22 0,15
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TemmepaTypa crnanaxy, K 464 453 480 4381 480 465 482
Tabauus 2
Di3UKO-XiMiYHI BIIACTHBOCTI 130MePiB MOHOTJIIMAMIOBUX €TepiB okcumiapuamerany [9, 10]
KoHnnenrpariis
Exep T, K q2 [_C\H7CHZ]'FPYH! %
(MM pr.cT.) 4
I;)((});I;alz €KCIIEPUMEHT
2-rninunookcuang eHiIMETaH 443-446 (4) 1,5750 1,1292 17,92 17,6-17,9
4-rninuaookcuaudeHiIMeTaH 454-457 (4) 1,5775 1,1305 17,98 17,8-17,95
2-MeTui-2'-TIinua00KCuaneHIIMETaH 436-438 (2) 1,5634 1,1209 16,94 16,5-16,8
2-MeTrn-4' -rinumnookcuaud eHiIMETaH 458-463 (4) 1,5651 1,1221 16,94 16,4-16,8
3-MeTrn-2'-Tminunookcuau eHiIMETaH 451-452 (4) 1,5506 1,1117 16,91 16,3-16,4
4-metri-2' -TIiuI00KcHIueHIIMETaH 448-450 (3) 1,5502 1,1114 16,94 16,5-16,6
4-metun-4' -rinunookcuaueHiIMETaH 462-468 (4) 1,5530 1,1134 16,94 16,8-16,9
2,4-mumetwi-2'-rninuaookcuang eHiIMeTaH 468-473 (4) 1,5634 1,1207 16,03 15,3-15,8
2-TIIUI00KCU(CHIT-0-HAQ THIIMETaH 469-474 (4) 1,5736 1,1282 14,83 14,5-14,8
4-rninuaookcud eHi-o-Had THIMETaH 470-475 (4) 1,5744 1,1288 14,83 14,5-14,8
Tadmuns 3

AHTHGPHUKITHHI BTacTUBOCTI MiHUX (AM) KOMIUTEKCIB aUTyKTiB OOMEKEHOI KOHICH AT MOHOTTILIHUIOBOTO eTepy
okcuauapumetany (EB®) 3 nomierunennomiamitom (ITEITA)

Komnonentu = Hiamerp isiMu 3HOCY (MM) TP JIOKPUTHIHUX HABAHTAXKECHHSX, E s
t— e ]
= KOMIUIEKCY, Mac.4. ; E_ H 2 ?
= S P> N
8 £ = 8273
E 5 B E g S
= A > RS L
z = 2 EEd
o S < 2 ] E’ 8 = 8
g ﬁ E = X 205 410 655 860 1150 1480 1800 £ e«
=z =2
1 100 53 - 490 0,39 0,79 0,89 1,90 2,80 3,0 3,20 0,55
2 100 1 0,2 530 0,37 0,77 0,91 0,98 1,72 1,95 2,45 0,52
3 100 15 0,5 1025 0,37 0,65 0,88 1,21 1,55 2,0 2,20 0,48
4 100 25 25 2340 0,35 0,53 0,72 0,78 0,90 0,98 1,28 0,43
5 100 2 31 2460 0,35 0,54 0,78 0,81 0,93 1,05 1,33 0,42
6 100 2 4,1 1970 0,36 0,56 0,79 0,88 0,99 1,13 1,39 0,38
7 100 35 4,1 1720 0,37 0,62 0,87 1,03 1,12 1,21 1,92 0,40
8 100 53 4,2 1500 0,37 0,68 1,05 1,25 1,34 1,39 1,95 0,44
9 100 10 4,2 1025 0,37 0,73 1,15 1,32 1,81 1,92 2,01 0,46
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10 | 100 15 6,0 855 0,37 0,77 1,0 131 1,52 1,90 2,42 0,52
NH——CH,—NH——CH,——NH——CH,——NH O_T6H4
CH; CH; <|:H2
CeHs HC——O Cu O——CH  CgHs
| @
H2(|3 CH, CH,
CeHs—O HN——H,C ——HN——H,C HI H,C——NH
Taduuns 4

BrutuB TexHoI0T1H TOPSAAKY BBEJACHHS BUXiTHUX KOMIIOHEHTIB MIJIHOTO KOMIUIEKCY aUTyKTY MOHOTJIILIUIUIIOBOTO
eTepy OKCHAiapHIMETaHy Ta MoTiaMiHy Ha aHTU(PHUKIIHHI BIaCTHBOCTI MaCTHIILHOTO MaTepiairy

2 Hiamerp misiMu 3HOCY (MM) TPU JOKPHTHIHUX D=
s m S ~—
=" Sien! HaBaHTaxeHHsX, H E g 2
. . ¥ - Q2 =
5 | UYeproBicTh BBEJEHHS BUXiTHHX | & 2 E R
= KOMIIOHEHTIB JUIsl YTBOPEHHS z 8 ol =3 5
§ koMmIutekcy amnykry: 100 mac.y. § @ § % <
> = .8 <
g | EbP*S3macu lENA+ 1 9 81 505 | 410 | 655 | 860 | 1150 | 1480 | 1800 | & & 2
g 4,2 mac.u. AM E g £ 8
T s = =25
~
8 1) (EBD+IIETIA)+2) AM 1500 | 0,38 | 068 | 1,05 | 1,25 | 1,34 | 1,39 | 1,95 0,44
11 1) (EB®+AM)+2) TIETIA 1500 | 0,40 | 065 | 094 | 1,10 | 1,34 | 1,42 | 1,9 0,44
12 1) (ITIEITA+AM)+2) EBD 1500 | 0,40 | 0,67 | 098 | 1,10 | 1,32 | 1,41 | 1,97 0,43
13 > (EBD+IIEITA+AM) 1500 | 0,37 | 068 | 1,05 | 1,25 | 1,34 | 1,39 | 1,95 0,44
Taduns 5
BruuB npupoan aminy Ta MiHOT coJli Ha aHTH(PUKLIHHI BIaCTUBOCTI PiAKOTO MacTHIBHOTO MaTepiary
Konuentpanis BH_XmHHX K . [IpoTtu3HOCHI BIaCTHUBOCTI
No KOMIIOHEHTIB pUTHIHE HEBJi:;a)KI?IHHH Ha OfHy (miameTp mIAMH 3HOCY 3a
100 mac.u. | 5,3mac.u. | 4,2 mac.u. YIRKY, 4 rox., Mm)
1 EK® ITEITA AM 1560 0,40
2 EB® EJA AM 1230 0,45
3 EB® JETA AM 1310 0,42
4 EB® TETA AM 1475 0,40
5 EB® ITEITA AM 1500 0,44
6 EB® TEA AM 1500 0,39
7 EB® ITEITA oM 1500 0,42
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8 Eb® [TETIA CM

1300 0,46

9 Eb® [TETTIA XM

1220 0,45

Taonuusa 6

BruiiB KOHIIEHTpAIii MPHUCAJI0K Ha OCHOBI aTYKTY MOHOTJII IUAMIIOBOTO €TEPY OKCHIIIapHIMETaHy Ta MojliaMiHy Ta
MiJTHOT'O KOMIDIEKCY IILOTO aJTYKTY

. Konnenrpariis
g KonuenTpanis

= § = aﬂﬂHyKTl;,p 02 KOMILIEKCY AHTUQPUKIIHHI BIACTUBOCTI
g=! S =N T aIIyKTy 3 MiJUIIO,
g = 3 & Eb® — %, EBO —
o Z = 5 B 100 mac.u. HPOTH3HOCHI
& E 3 g = 0 100 mac.4., HaBaHTAKEHHS
= = = (97%), [IETIA — p BJIACTUBOCTI
] ) V) IIEIIA — 3alJaHHs, .
T =} 4 1 (miameTp msIMH

= 3,1 mac.u. (3%) 3,1 mac.a., H

, -1 AM — 2,5 mac.u. 3HOCY 3a 6 rojI., MM)

Baze-
1 JIIHOBA 100 0 0 201 1,11

0JIMBa
2 Te came 95,2 4.8 287 0,62
3 Te came 50 50 304 0,54
4 Te came 95,2 4.8 1025 0,49
5 Te came 50 50 1720 0,42

Taomuus 7

Brutus i3omepu3artii Mororminuaunnosoro erepy (MI'E) Ha antudpukiiini Bractuocti CU-KOMIUIEKCY aUTyKTy
MI'E+IIEIIA mig yac BunpoOyBanus Ha YKMT

= Hapanra- [IpotusHomIy-
E ’KEHH# 3aiaH- | BaJbHI BlacTH-
g B i o o
2 Erep Hsl — HOPMalTb~ | BOCTi — CepetHii
2 Ha HABaHTara | [iaMeTp IUIAMH
= Ha 1 KymnbKy 3HoCy 3a 6 rog.
= (Nigy), H (ch), M

1 |0e3 erepy (TipKH Ga30Ba Ba3eTiHOBA OJIMBA) 201 1,11

2 | MoHOrminMANIOBHI eTep Gensundeniny (cymimnt isomepi) (EBD) 1872 0,42

3 | MOHOIJTITUAMIOBUH eTep 2-0CH3WIPESHLTY 1725 0,41

4 | MoHormiMaMIOBH# etep keuniiadeninay (cyminr izomepis) (EKD) 1998 0,42

5 | MOHOTTIIMOUIOBUI eTep 2-MeTni-2'-okcuaudeHiimerany 1700 0,44

6 | MoHOrTIIMIUIOBHI eTep 4-okcu-4'-MeTmndeHiIMeTany 1740 0,45

7 | MOHOTTIIMIUIOBUH eTep 3-MeTni-2'-okcuaudeHinmerany 1750 0,43

8 | MoHormiMaMIOBHi eTep 4-MeTni-2-oKkcuaudeniimerany 1738 0,42

9 | MOHOTTIIMIUIOBHI eTep 2-OKCU(eHIT-0-HaQTUIMETaHy 1775 0,45

10 |moHOrNMinUIUIOBUE eTep N-OKcH(eHI-0-HaTHIMETaHy 1780 0,45

II. Pe3yiabTaT T2 00rOBOpPEHHS

1. PesyabTaT AocaikeHHs (Tada. 3) mokasymTh
Ha TiepeBary po3poOieHoi mpucajku (kommosumii Ne 3-
10) Haj Bimomoro [2]: KpUTHYHE HABAHTAXKCHHS HA OJHY
KyabpKy gopiBuioe 855-2460 H (ms [2] 490 H); miamerp
IUISIME 3HOCY 3a 15 ¢ mijx yac JOKPUTHYHUX HABAHTAXKEHb
cranoBuB 0,21-0,39 mm (st [2] 0,89 mm, a 3a 1800 H —

crocTepiraeTbesi karactpodiude 3uomysanas d = 0,3-
0,4 MM); JiamMeTp IUIAMH 3HOCY 3a 4 rof. BUpoOyBaHb 3a
82 H cranosus 0,38-0,52 mm (st [2] 0,55 mm).

Sk BugHo 3 Tabm. 3, MiHiManbHuii BMict IIEITA
(1 mac.a.) Ta AM (0,2 mac.u.) Ha 100 mac.4. EB® npuBo-
AT J0 HE3HAYHOrO e(eKTy: KPUTHYHE HaBAHTAKCHHS
cranoButh 530 H [mma [2] (6e3 AM) — 490 H], niametp
IUIAMH  3HOCY TMiJ 4Yac JOKPUTHYHHUX HABAaHTaXKCHb
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cradoputh 0,77 MM (s [2] — 0,79 MM), mpu 1BOMY
MPOTU3HOCHI  BJIACTHUBOCTI 3aJIMIIAIOTHCS BHCOKUMH.
MaxkcumanbHui  eekT crocrepiraeTbes Uil KOHIEH-
tpamiii EB® : [IETIA : AM=100:25: 25mac.u. Ta
100: 2: 3,1 Mac.4.. KpUTHYHE HABAHTA)KCHHS CTAHOBUTH
23401 2460 H na 1 xynbKy BiAMOBIAHO (pelnTa CKIaaiB —
855-1970 H), mokputuunuit miamerp 3Hocy — 1,28 i
1,33 mm mpu N; = 1800 H BigmosigHo (perra ckiamiB —
1,39-2,42 MM) Ta JiameTp IULSIMH 3HOCY IiJ 4ac MpOTH-
3HOCHUX BuIpoOyBanb — 0,43 i 0,42 MM BiANOBiTHO
(pemra BunpobyBans — 0,38-0,52 Mm). 3BepTae Ha cebe
yBary pesyJbTaT, II0 OTPUMAaHHWH Ui MaKCHMaJbHOTO
BMicTy iHrpenientiB  kommekcy EB®:IIEIIA:AM=
100: 15: 6 mac.4.: N;3menmyerscs no 855 H, miamerp
3HOCYy 30umbmIyeThest 0 1,90 MM mpu HaBaHTa)KeHHI
1800 H, npu 1ipoMy IpOTHU3HOCHI BJIACTHUBOCTI 3aIMIIA-
10Tbcsa Bucokumu d; = 0,52 mm.

2. 5SIk BuaHO 3 Tadu. 4, MOPSIIOK BBEACHHS IHIpe-
JIEHTIB M/l Yac YTBOPEHHS MIJIHOTO KOMIUIEKCY aJUIyKTa
EB®: IIEIIA : AM = 100: 5,3 4,2 mac.4. MaJIO BIUIMBAE
Ha KPUTWYHE HABAHTA)KEHHs, SIKE ISl BCIX TEXHOJOTIH
cranoButh 1500 H, niamerp musiMu 3HOCY Imij dac
nmokpuTryHoro HaBaHTakeHHs 1480 H cranosuth 1,39-
1,42 MM, mix yac 3aKpUTHUHUX HaBaHTaxkeHb 1800 H —
1,95-1,97 MM, miametp misimu 3Hocy 3a 4rox. — 0,43-
0,44 mm.

3. I uporo kK MigHOro KOMIUIEKCY aJAyKTa i3
criBBigHomeHHaM kommnoneHTiB EB® (EK®): amin : Cu-
cinb =100:5,3:4,2mac.u.  mpupoaa moMiaMiHy —Ta
MIJIHOI coJi OLBII CYTTEBO BIUIMBA€E Ha aHTU(PUKIIHHI
BJIACTHBOCTI PiKOr0 MacTHILHOro Marepiany (tabi. 5),
HIX TIOPSAZOK BBEJCHHS IHIPEMIE€HTIB MiJ Yac YTBOPEHHS
MIJJHOT'O KOMILIEKCY aJTyKTa.

Sk BuagHO 3 Tabi. 5, 3MiHA B KOMIDIEKCI THIIIB
CHOJNIYK TIONiaMiHy Ta MiZHOI COJNi TIEBHOIO MipOIo
3MIHIOE HAaBaHTAXYBAJIBHY 3[aTHICTh  ITOBEPXHEBOI
TUTIBKH TIPUCAIKHA Ha METAJIEBUX TTOBEPXHSIX

1) V psany nomiamini (kommo3uii Ne 2-6) HaBaHTa-
KeHH# 3aimanus 3poctae (citp AM):
nosiamin: EJIA < JIETA < TETA <IIEIIA = TEA;
Niwp., H:  (1230) < (1310) < (1475) < (1500) = (1500).

Tobro 30iMbIIEHHS KIJIBKOCTI  €TWJICHOBUX Ta
aMIHHUX IPYIl NPUBOIUTH JIO0 3POCTaHHS HABAHTAKEHHS
3aiaHHs CTaJbHUX IOBEPXOHb 3 MOBEPXHEBHMH ILTIB-
KaMH Ha OCHOBI MIIHOrO KOMIUIEKCY a/IIyKTa.

2) Y psagy wmimaux comeit (kommosumii  Ne 6-9)
HaBaHTa)XEHHs 3a7aHHs 3poctae (amin-TIIETIA):

MigHa ciab. XM < CM < OM = AM;

Nixp., H:  (1220)<(1300)<(1500)=(1500).

IIpu npomy Oynb-ski Bapiaiii CKIagy KOMIUIEKCY
aJUTyKTy MaJIO BIUIMBAIOTh HA MPOTH3HOCHI BJIaCTHBOCTI
(d; = 0,39-0,46 mm).

4. SIx BuaHo i3 Tadua. 6, BBenenua 4,8% rta 50%
npucankd Ha ocHoBi amaykry (EB®:IIETTA=100:
3,1mMac.4.) y 0a30By BaseliHOBY ONUBY 30ijblrye 11
HaBaHTaXyBalbHYy 31aTHICTH Vv 1,43 (4,8% npucanku B
omuei) Ta y 1,51 (50% mnpucamku B ONUBi) pasu Ta
MPOTU3HOCHI BiactuBocTi y 1,79 (4,8%) ta y 2,06 (50%)
pasu. Y Toit ke yac BBemeHHsa 4,8% ta 50% wmigHOrO
komiutekcy agnykra (EBD:TIETIA:AM=100:3,1:2,5mac.4.)
y 0a30By Ba3eliHOBY OJUBY 30UIbINye ii HaBaHTa-
KyBanbHy 31aTHicTh Y 5,10 (4,8%) Ta y 8,56 (50%) pazu

Ta MPOTU3HOCHI BrmactuBocTi y 2,27 (4,8%) Ta y 2,64
(50%) pasmu.

5.¥ 1a6a. 7 npuBeneHi pe3yJbTaTH JAOCTiZKEHHS
anTudpukiiiianx BractuBocterr 50%-0i KOHICHTpaii
PO3UMHIB TMPHUCATKU — MIiTHHX KOMIUIEKCIB aJ[TyKTiB
MmoHormimamioBux erepis (MI'E) pizHoi i3omepu3ariii y
0a30Biii Ba3eNiHOBIH OJNWBI y CIiBBIJHONIEHHI KOMIO-
HeHTiB komiuiekcy MI'E:TTETTA: AM=100:3,1:2,5uac.u.

Sx BupHO 3 Tabm. 7, i30oMepu3allis TIIMUIMIOBUX
eTepiB Yy aJUIyKTH Ha OCHOBI IOJIiaMiHIB i, BIAMOBIAHO, Y
MIiTHHHA KOMIUIEKC, MaJio BIUIMBA€ Ha aHTH()PHUKINHHI
BJIACTHBOCTI TIPHCAAKHA sl 1HAMBITyaJlbHUX 130MepiB
(xommoswmiiii Ne 3, 5-10), aie, mig 4ac BUKOPHUCTAHHSA Y
TEXHOJIOTIT OTPUMAaHHS MIJHOTO KOMIUIEKCY aJIyKTa
cymimi 3omepiB EB® um cymimn i3omepiB EK®, 1eit
BIUTUB CyTTeBui (kommosutii Ne 2, 4).

BucHoBkn

1. Pospo0iieHa TEXHOIIOTISI OTPUMaHHS IPUCAIKH 10
MiHEpaJIbHUX OJIMB 200 CHHTETHYHHMX PIiJIMH HAa OCHOBI
aJIyKTy TIIMUAWIOBUX €TEepiB Ta TMOJiaMiHIB, sKa
BIIPI3HSETHCS THM, IO 3 METOI0 YTBOPEHHS MiJTHOTO
KOMIUIEKCY aUTyKTy Ta IiJBHIICHHS aHTU(PPUKIIHHUX
BJIACTHBOCTEH MPHUCAIKU Ta 3a0e3NeYeHHs] MeXaHi3My
BUOIPKOBOrO  TIEPEHOCY Migl y MeTajJeBHX Ta
MeTajonojaiMepaux map tepTs, 3mimryBamu 0,5-1,5 roa.
BHXIJIHUX KOMIIOHEHTIiB — MOHOIIIIUAUIOBOIO €Tepy
okcumiapuwimerany (I), aminy (II) Ta ameraty a6o
okcanmatry mimi (II) Ta HarpiBagu mpu momilryBaHHI 3a
373-403K 3-4roa. mnpu CHiBBIAHONICHHI BHXIIHUX
kommonentis: | : 11 : III = 100:(1,0-15,0):(0,2-6,0) mac.u.

2. Ilig wac mocimiKeHHS aHTH(QPHUKIIHHAX BIaCTH-
Bocteil MigHux (AM) KOMIUTEKCIB aJTyKTiB OOMEXeHOl
KOHJICHCaIlli MOHODTIIUAMIOBOIO €Tepy OKCHAiapUiIMe-
tany (EB®) 3 momietunennomiaminom (ITEITA) y criB-
Bignomenni EB® : TIETIA : AM = 100 : (1,0-15,0) : (0,2-
6,0) Mac.u. BHSBJEHO, IO MaKCHMajlbHHUI e(peKT 3a
KPUTHYHAM  HABAaHTAKCHHSIM  CIIOCTEPITa€ThCs  UIS
KOMIIO3HIIIH 3 KOHIICHTPAIlIHHUM  CITiBBiHONICHHIM
EB®:IIEITA:AM=100:2,5:2,5mac.u. Ta 100:2:3,1 mac.u.,
ske y 4,78 ta 5,02 pa3u BiAMOBIJHO MEPEBUIIYE HABAHTA-
KyBalbHy 3natHicte amaykty EBO® : ITEITA= 100:
5,3vac.u. Ta 'y 11,64 i 12,24 pa3u BiJIOBiTHO NEpEBUIILYE
HaBaHTa)XyBAJIbHY 3JIaTHICTh BYIJIEBOAHEBOI Ba3eiHOBOI
OJIUBH, TIPU [ILOMY BHUSBJICHUH e(eKT HApPOCTAE BiJ MiHi-
MaJbHUX KOHIICHTpAIlili KOMIIOHCHTIB JI0 ONTHMAaJIbHHX,
a TIOTIM CIajia€ 10 MaKCUMaJIbHUX KOHIIEHTPALiH.

3. 3HaiifieHo, IO MOPSAAOK BBEACHHS IHTPEIIEHTIB
(EB®, TIETIA, AM) mig dYac YTBOpPEHHS MiTHOTO
KOMIUIEKCY ~ QIQyKTy  MOHOIJIIMIMIOBOIO  €Tepy
OKCHIiapWIMETaHy 3 TIOJiaMiHOM Majo BIUIMBA€E Ha
KPUTHYHE HABAHTAKEHHS IS OYb-SIKHUX TEXHOJIOTIH.

4. BCTaHOBJIEHO, IO Ui MIJHOTO KOMIUIEKCY
aJUTYKTy MOHOTJIIMIMIOBUX €TEPIB OKCHAiapUIMETaHIB
MpUpo/a IMoJiaMiHy Ta MIJIHOI COJIi CYTTEBO BILIMBAE Ha
aHTU(PUKILFHI BJIACTHBOCTI, a came. 30UIbIICHHS
KIJIbKOCTI €THJICHOBHX Ta aMiHHHX TPYI Y IoJiaMiHi
MIPUBOAMTH [0 3POCTaHHS HAaBAHTA)KyBAJIBHOI 3aTHOCTI
IIUX KOMIUICKCIB, a 13 MITHHUX COJIel HaHOiLIbIINi edexT
CIOCTEPIraeThCsl IS OKCANATy MiJli Ta alleTaTy MiJi.
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5. na 4,8% ta 50% xoHIEHTpalii KOMIUIEKCY
aIIyKTy 3 Mimaio y 0a30Bi  Ba3eiHOBIH  ONUBI
CIIOCTEpIraeThCsl 3POCTAHHS HAaBAaHTA)KEHHS 3aifaHHA Y
5,10-8,56 pa3u Ta NIpOTH3HOCHUX BIIACTHBOCTEH — y 2,27-
2,64 pa3u, NOpiBHSHO 3 OJIMBOIO 0€3 MPHCAIOK, Y TOW Yac
NP BBEJICHHI JIMIIE aUTyKTy MOHOTTIIIHIHIOBOTO €Tepy
OKCUAIapWIMETaHy Ta IoliaMiHy B 0a30BY Ba3eliHOBY
ONMBY I MOKa3HWKH 3pocrators jumie y 1,43-1,51 Ta
1,79-2,06 pa3u BiAIoBiIHO.

6. BBeneHHs pi3HUX 130MepiB TJTIIUANIOBHX €TEpiB
y aJUTyKTH Ha OCHOBI TOJIIaMiHIB 1, BIJIIOBIAHO, Y MiTHHIHA
KOMIUIEKC, MaJI0 3MIiHIOE HAaBaHTa)XyBaJIbHY 3/IaTHICTbH 1
MIPOTU3HOCHI BJIACTUBOCTI 0a30BOI Ba3eIiHOBOI OJHMBHU 3
NpUcagKaMH, Xo4a e(QeKT NPUCAAKH 3aJHUIIAETHCSI
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Technology of obtaining and antifriction properties of |ubricant additives based on copper complex adduct of
monoglycidyl ethers and polyamines has been researched. It is shown that load binding with | oadings depends on
the concentration and order input source components of copper complex adduct of monoglycidyl ethers
oxydiarylmethanes with polyamines, and also on isomerization of monoglycidyl ether, copper sat and polyamine.

Keywords: monoglycidyl ethers, load binding, lubricant additives, polyamines, antifriction properties,

adduct.
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