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Jocnidoiceno i 6U3HAUEHO OCHOBHI 3AKOHOMIPHOCI BUKOPUCIAHHS YeMEePMUHHOL AMOHIEBOT conli HA
OCHOBI Ypomponiny ma 6eH3u1y XI0pUcmozo 8 OIHAPHUX CUCmemMax 3 I0oMUMU KAACAMU OP2AHIYHUX
NPUCKOPIO8auie cipuanoi gynxanizayii nonioienis. Iloxazarno, ujo Oitbuticme OIHAPHUX CUCMEM BUABTSIONb
ehexm cunepeizmy 3 NOZUMUSHUM GNAUBOM HA KIHEMUYHI napamempu 8VIKaHi3ayii, WilbHicmy | mun
NONepeyHUxX 36 A3Ki6, hopmMyeants (QizuKo-MexaniuHux NOKA3HUKIE 2yM | MOdCymb Oymu eqekmusHo
3aCcmoco8ami Oist BUSOMOBNEHHSL YMOBUX CYMIUEN NEGHO20 NPUSHAYEHHSL.

Ku1ro4oBi cj10Ba: 4eTBEpTUHHI aMOHIEBI COJI, TIOMIII€HH, BYJIKAHI3aIlis, IPUCKOPIOBAYi.

Ha xineTH4H1 XapakTepUCTHKH HAHO1TBHII OITHPEHO-
TO B IIPOMUCIIOBOCTI TIPOIIECy CipYaHoi ByJIKaHizaIliil ry-
MOBHX CyMillleif Ha OCHOBI Ii€HOBHX Kay4yKiB, (hopMy-
BaHHS CTPYKTYp BYJKaHI3aTiB Ta iXHiX (i3uKo-MexaHid-
HUX BJIACTHBOCTEH BIIIMBAIOTH MPUCKOPIOBAdi BYJIKaHi-
3amii [1, 2]. He3Baxkatouu Ha Te, 110 Ha CBITOBOMY PHHKY
ACOPTUMEHT OpPTaHIYHUX IMPUCKOPIOBAYiB cTA01Ti3yBaBCH,
MIPOJIOBXKY€ETHCS MOMIYK 1 BUMPOOYBaHHS HOBHX CIIONYK,
AKi MalOTh PO3BHHEHY CHPOBHHHY 0a3y, HE YTBOPIOIOTh
Ha CTafii BylKaHi3aIlil KaHIIEpOTeHHNX HITPO30aMiHiB i,
ITO-MOJKJIMBOCTI, MafOTh 0araToIliIbOBe TPHU3HAYCHHS B
emactoMepHIX Komro3utisx [3]. [leBHy 3allikaBIeHICTH
BHKJIMKA€ HEIOCTATHHO BUBUCHHUH KI1aC OPraHiYHMX CIO-
JyK — KaTiOHaKTUBHI YeTBepTHHHI amoHieBi com (HAC),
110 BUKOPHCTOBYIOTECS SIK aKTHBATOPH Cip4aHOi ByIKaH-
i3arii, € iHrpemieHTaMHu 0araToIiIbOBOI il emacTomep-
HUX KOMIO3HIIN [4] Ta BXOAATH IO CKIIAay elacToMep-
HHUX HAaHOKOMITO3HUTIB [5—7].

Panime [8] mamu Oyio mokas3aHo, IO CHHTE30BaHi 3
noctymHOi cupoBuHE YAC MOXYTh BUCTYIATH SIK Majlo-
aKTUBHI IHOWBITyalbHI MPUCKOPIOBAadl BYIKaHi3aIii
moNTimieHiB. Mixk THM, Y TEXHOJIOT1i eTacTOMEpiB HAYKOBY
1 IpaKkTUYHY 3HAYAMICTh MAIOTh TaKOXK OiHApHI CHCTEMH
TIPUCKOPIOBAYiB, OCOOIUBO 3 edeKkraMu cuHeprizmy [9].
ToMy METOI0 IOCIHIIKEHb CTall0 BH3HAYCHHS e()eKTHB-
HoCcTi YAC y OGiHapHHX CHCTeMax 3 BIJOMHMH KJacaMu
OpraHIYHHX MPHCKOPIOBAYiB Cipd4aHOi BYJKaHi3aIlii Kay-
YyKiB 3aTaJIbHOTO MPU3HAYCHHS.

OuiHIOBaHHS BIUIMBY CKJIAJly ITPUCKOPIOBAILHOT CHC-
TEeMH Ha TEXHOJIOT1YHi Ta BYJIKaHi3alliliHi mapaMeTpH, KOH-
[EHTPAIiI0 1 TUI BYJIKAaHI3yIO4YMX 3IINBOK, (i3HKO-Me-
XaHI4HI BIACTUBOCTI TYMOBHX CyMillIeii Ta I'yM BUKOHaHO
B HEHAIIOBHEHUX €JIACTOMEPHHUX KOMIO3HUIIISIX 13 1uc-1,4-
nomiizonpeny mapku CKI-3 ckimany (Mac.d.): kay4yk
(100,0), cipka (1,0), okcup ruHKY (5,0), cTeapuHOBA KUC-
aota (2,0), mpuckoproBad (5,0-10° mMonb) a60 eKBiMOIIb-
Ha cucTemMa aktiBaropis (2,5-107° momb + 2,5-10° mMoJb).
ToOTO, MOCTIIKCHHS €TaCTOMEPHUAX KOMIIO3HMIIIN 3a Ha-
SIBHOCTI O1HAPHUX CHCTEM ITPUCKOPIOBadiB 3a yyacTi YAC
MPOBEJICHO 332 CXEMOI0, L0 J]a€ 3MOTY OLIHIOBaTH Ha-
SIBHICTb MOXJIMBOTO CHHEpPTi3My B Jiii koMOiHamiii opra-
HIYHUX MPUCKOPIOBaYiB 3riHo 3 [9, 10]. Buxomsuu 3 ¢pyH-
JAMEHTAJIbHUX YSIBJICHB IIPO CHHEPT'13M Ta CEMiICHHEPTi3M
[11], anst KiBKiCHOT OIIHKK cHHEpri3My (.S) GiHapHOT KOM-
MO3UIIIT TPUCKOPIOBAaYiB BUKOPUCTOBYBAIH (OPMYITY:

E p—(Ey +Eyp)/2
(Eyy+Esp5)/2

ne: E, , — nokasHuk (eeKT) 3a HaABHOCTi GiHapHOI cHC-
TEMH NPHCKOpIoBadiB; £, , i £, —Te % came I KOKHOTO
NPUCKOpIOBaua 3a KOHIEHTpAIil, IO BiIOBIAAIOTH 1X
No/BilHIN o 6iHapHOi cuctemu. HasiBHICTh pakTHy-
HOTO CHHEPTi3MY (Snp) OIIIHIOBAJIM 3a CITiBBIIHOIICHHS-
MH:

S =

S =EAB/E2Aa60Snp=EAB/E2B.

p . .
3HaueHHS MPAKTUYHOTO CUHCPT13MY MPHUCKOPIOBAY1B
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3aBXKIN OUNBIIE ONWHUII, a €PEeKT, MO MOCATAETHCS, TIe-
PEBUIIY€ MTif0 HAMOLIBIT aKTUBHOTO (€(hEKTHBHOTO) TIPH-
CKOpIOBaYa. Y BHIIAAKY CEMICHHEPTi3My 3Ha4CHHS ITOKa3-
HHUKa Snp OinpIe OOWHMIN TIMBKU MIOAO €()EeKTUBHOCTI
MeHII e()eKTHBHOTO IpHCKopioBada [12].

Sk mpuckoproBad 4 BUKOPUCTAHO YETBEPTHUHHY aMO-
Hi€BY ciTb OyIOBH:

H,C (lsz CH,
N
~
/CH,/ CH, ‘CI
N SN—CH >

CHHTE30BaHY 3 IOCTYITHOi CHPOBHHH (YPOTPOIIIHY Ta XJI0-
puctoro 6eH3miy). SIk mpuckoproBad B BHKOPHCTAHO
BiJIOMi OpraHigHi MPHUCKOPIOBaYi Cip4aHOi ByNIKaHi3arlii
KapOOJaHIIIOTOBUX JTIEHOBUX KaydyKiB: Iu-2,2'-0eH3Tia-
somimmucyabdin (ABTH), N,N'-mudeninryanigua (JPT),
N-mukrorexcnn-2-6ensriazonincynspenamin (LIBC), Tet-
pamermrriypamancynbdin (TMT/I).

I'yMOBi cyMiIi BUTOTOBIICHO Ha TaOOpaTOPHUX BaJb-
max [1m 320 160/160 3 po3paxynky Ha 500 T kaydyKy 3a
3araJlbHONPUUHATHMH MEeTOZaMu. ByikaHizamiro 3pas3kiB
T'yM BIKOHAHO B ONTHMYMIi ByJIKaHi3aIlii 32 TeMIIepaTypH
151 °C B rigpaBmiynomy mpeci mapku 160-600 E. Bu-
poOyBaHHS TYMOBHX CyMIIIeH Ta TyM 3iHCHEHO 3TiTHO
3 IIFOYMMU CTaHAAPTAMU Ta BiIOMHMHU METOTUKaMH [4].
[ipHICTE BYJIKaHI3YIOUOl CITKH Ta BMICT HOJICYIb(ia-
mux (C-S,~C), macymbdinnnx (C-S,~C) Ta MOHOCYIIB-
¢iganx (C—S—C) 3mMBOK BU3HAYCHO 3a JAHUMH PiBHO-
BaYKHOTO HaOPSKAHHS TYM Y TOIYOII JI0 1 TTCIIs Aii M’ sSIKO-
TO TiONAMIHHOTO peareHTa, M0 PyHHy€e MoicyIbQimaHi
3B 513k [ 13, 14], 3 ypaXyBaHHSIM KOPETYIOYOTO TapaMeT-
pa B3aemonii Tomryory 3 CKI-3 [15]. Bu3nadeno Bmict
3B’S13aHOI CIpKH 3 KaydIyKOM 332 METOIHUKOIO [16].
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PeomeTpuuHi KpuBi (pUCYHOK), CBiAYaTh, IO THII
OPTaHIYHOTO MPHUCKOPIOBaYa BYJIKaHi3allii Ta OiHApHI CHC-
temu YAC 3 BiZOMHMH KJITaCaMH IPHCKOPIOBAYiB MAIOTh
ICTOTHHWH BIITMB Ha Tiporiec cipuanoi BynkaHizarii CKI-3
SIK 32 BUIOM KIHETHYHOI KPUBO1, TaK i 3a TPUBANICTIO HOTO
ctapiil. Bynkanizattis muc- 1,4-momniizonpeny 3a HassBHOCTI
innuBigyansHUX npuckopioBadiB TMT/L, LIBC i IBT/] mae
mrepeOir 3a S-mogiOHMH KPUBUMH Ta Ma€ BUTIISA 3aTyXa-
rounx kpuBux 3a HasBHOCTI Pl i YAC (pucyHOK, a).
Crin 3a3raunTi, o YAC K IpUCKOpIOBaY, Y OPiBHAHHI
3 Ii€10 BiJOMUX KJIACiB MMPHCKOPIOBaYiB, 3a0e3medye mpo-
[ecy BYyJKaHi3allii HETPUBANMH IHIYKIIHHINA mepion, a
BPaXOBYIOYH KyT HaXWIy KIHETHYHHX KPHBHUX Ha CTamii
YTBOPEHHS 3IIUBOK 1 piIBEHh MOMEHTY KPYTiHHS Ha TJIATO
BYJIKaHi3amii — MiHIMaIbHI MIBHIKICTH 1 MIUTBHICTD 3IIH-
BOK.

Binapsi cucremn YAC 3 TMT/] a6o LIBC, abo ABT/]
3abe3neuyroTh BynkaHizarito CKI-3 Ta marote S-monioHi
KpHBI 31 3HAYHUM iHIYKILIHAM IIePi0j0M, BUCOKOFO IIIBH/I-
KICTIO ByJIKaHi3aIlii B OCHOBHOMY II€pioAi Ta TITUOWHOIO
mporiecy (PUCYHOK, 0). TUTBKH cricTeMa IPHUCKOPIOBAYiB
YAC-I®I mamae cipuaHiii BymkaHi3aImil MIaBHANA Xif 3
HETPUBAIMM IHAYKIIHHIM IIePiooM i HEBHCOKOIO IITBHI-
KICTIO Y BUIVISI/TI KIHETHYHHUX KPUBHX 3 3aTyXaHHAM. AJle,
SIK cJ1ix Oys10 ¥ ouiKyBaTH, KiHETHYHI KPUBi 32 HASBHOCTIL
OiHapHHUX CHCTEM MPHUCKOPIOBAYIB ICTOTHO BiAPI3HSIHNCH
3a YacOBHM mepediroM Bij KiHETHKH ByJIKaHi3amii
muc-1,4-momiizonpeny 3 iHAWBITyaTbHIMH OPTaHIIHUMHI
MIPUCKOPIOBaYaMH (PHUCYHOK).

Bci orpumaHi peoMeTpHYHI KPUBi MaJIH MOPSIOK pe-
aKIii BylKaHi3aIlil B OCHOBHOMY Tepioai (cTamii aKTHB-
HOTO yTBOPEHHS BYJKaHI3YIOUMX 3IIMBOK), PiBHUI OIH-
HuUMi [4], 0 a0 3MOTy B pe3ylbTati iX 00poOKH OTpH-
MaTH HE TIJIbKU CTAaHAAPTi MOKA3HWKH, a W 3rigHo 3 [2]
pO3paxyBaTH TIOKa3HUKH ¢, — Yac MOBHOI BUTPAaTH MpH-
CKOpIOBada (MPUCKOPIOBadiB) i K — yMOBHA KOHCTAaHTa
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Pucynok. KinetnuHi kpuBi cipuanoi BynkaHizauii 1uc-1,4-nomiizonpeny 3a temmeparypu 151 °C 3a HasBHOCTI
IH/IMBIAYyaIbHUX MTPUCKOPIOBaYiB ByJKaHizalil (a) Ta 6iHapHux cucteM YAC 3 BijoMuMu npuckoproBadamu (0): 1 —
TMTJ; 2 - 1BC; 3 - ABTH; 4 — ADI; 5 —YAC; I’ —YAC-TMT]; 2’ — YAC-LIBC; 3’ —YAC-JIBT[ i 4’ — YAC-A®I"
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EdexruBricTs YAC B 6iHapHHX CHCTEMax 3 IHIIMMH IPHCKOPIOBAYaMH BYIIKaHI3aIli1 TOMiAi€HIB

Tabmurs 1. Bynkanizariifai XapakTepUCTHKH eTacToMepHuX Komro3utlii i3 CKI-3 3 pi3sHIMH IpHCKOpIOBaYaMHU Ta

ix 6inapanmu cuctemamu 3 YAC 3a temneparypu 151 °C

[IpuckoproBay abo cucTeMa MPUCKOPIOBaUiB ByIKaHi3aIli
A B 12A+12B
IToka3nuk 1/2 YAC +
YAC | ABTH | A®I | LIBC | TMTH 12 12 12 12
JIBT]1 JIor 11BC TMT/
f,, XB 4,5 9,0 3,0 | 15,0 3,0 8,07 7,0° 11,0° 4,47
fe90, XB 26,5 | 235 13,0 | 21,7 6,5 14,4' 30,57 154" 57"
AM, nH'm 6.3 12,1 93 | 14,1 16,3 12,12 69" 12,92 13,32
V., (xHM)/xe | 03 0,8 0,9 2,1 4,7 1,9' 03" 29" 102"
L4is, XB 4,5 19,5 6,0 | 20,0 4,5 12,5 9,5% 13,077 5,077
K10, x8™' 0,37 1,45 1,09 | 4,46 4,76 3,76 0,33" 3,36° 720"

* [loka3HUK CTEICHS BIAMOBI A€ e()eKTaM, IO CIIOCTEPIrat0THCS B €71aCTOMEPHUX KOMITO3UIIISX 3 OIHAPHUMU CUCTEMaMHU

NPUCKOPIOBayiB: | — CHHEPri3M (IPaKTHYHUN CHHEPTi3M),

IIBUKOCTI BynKaHizarii (Tadm. 1).

3acrocyBanns YAC y OiHapHHX CHCTEMax 3 Tia30ib-
HUM, Cylb(eHaMiTHUM YU TiypaMHHUM TPHUCKOPIOBAYAMHA
CYIIPOBOIKY€ETHCS €PEKTaMU CHHEPTi3MY 32 KOMILIEKCOM
BYJIKaHI3aiHHUX XapaKTEPHCTHK €IaCTOMEPHUX KOMIIO-
3uni 13 CKI-3 (tabmn. 1). BigHocHO amuTtuBHOI Aii ipu-
CKOPIOBAYiB y ITMX CHCTEMaX CIIOCTEPITaeThCS TIO3UTUB-
HE CIIOITYYCHHS OUTBII TPUBAIOTO Yacy ITOYaTKy BYJIKaHi-
3aii (¢, CEMiCHHEPTi3M) 31 3HAYHUM CKOPOYEHHSM Jacy
TOCATHEHHS ONTUMYMY ByJKaHizamii (Z.,,, TPaKTHIHHAHA
CHUHEPTi3M), IiIBUIIECHHS BiTHOCHOTO CTYIICHS 3IIMBaH-
us (AM, cemicumeprizm) i mBHAKOCTI BynkaHizamii (V,
npakTHIHUN cuHepri3M). Toit dakT, mo edexT Big 3acTo-
CyBaHHS TIEpENliYeHNX BHIIEC OiHAPHUX CHUCTEM IPUCKO-
PproBauiB Ha CTaii IHAYKIIHHOTO Iepioy ByJIKaHi3amii Ta
YTBOPEHHS CyIb(YypPYyIOU0ro KOMIUIEKCY IOIEpeIHIKa
3IIMBAHHSA 33 NOKA3HUKOM [, € eexToM iX Maibke aan-
TUBHOI [ii, a peakiii 3MMrBaHHs 32 MOKa3HUKOM k IIpHTa-
MaHHHHA TPaKTHIHIH CHHEPT13M, CBITYHUTH MPO TE, IO ITi
IIBi peakiii BiqOyBalOTHCS 3a PI3SHUMHU MEXaHi3MaMH 130-
JFOBAHO OfTHA Bix onHOI [2]. B ux OiHapHUX cricTeMax 3

2 — ceMicHHepri3M, 3 — aJWTHBHA Jisl, 4 — AaHTAarOHI3M.

YAC BiaMiueHO OUTBITY CXMIIBHICTh MPUCKOPIOBAYIB 10
YIOBITbHEHHS YTBOPEHHS CYIb(ypyIOUOro KOMIUIEKCY
TIPUCKOPIOBayda, aKTHBATOPA 1 CipKH, B MOPIBHSAHHI 3 X
IHAWBITyaTbHOIO T€I0, Ta MIPUCKOPEHHS pO3Mary IOle-
PEeIHUKIB 3IIMBAHHS 3 YTBOPEHHM ITOTIEPEYHHX 3B’ SI3KiB.

Edexr Bin BUKOpUCTaHHS CHCTEMH MPHCKOPIOBAUiB
YAC-/I®TI 3a BynkaHi3amiifHUMH ITapaMeTpaMH BiAMOBi-
Ja€ aHTaroHizMy (Tadm. 1).

OTxe, 32 TaHUMH PEOMETpPii HEHAIIOBHEHUX KOMITO-
sumii 13 CKI-3 nmokasano, o mociimkena YAC iHauBi-
IyaJbHO € MaJIOaKTUBHUM IPHCKOPIOBAaYEM Cip4aHoi ByJI-
KaHi3allii Ta CHIBHO 3 OPTaHIYHUMH TPUCKOPIOBAYAMHU
IHIIAX KJIAciB 3a OUTBIIICTIO BYJNKaHI3allifHIX XapakKTe-
PHCTHK CXUJIbHA BUSABIIATH €(EKT CHHEPTi3MY 3 TIO3UTHB-
HUM BIUTMBOM Ha KiHETHYHI IMapaMeTpH i IIHOUHY TIPO-
necy. binapmiii cucremi mpruckoproBadiB YAC—I®T, Bipo-
TiIHO, Yepe3 CIOPiTHEHICTh PEaKIIHHOAKTUBHUX HITPO-
TeHOBMICHUX YIPYITyBaHb IPHTAMaHHUN aHTAarOHIi3M.

Edexr curepriamy (cemicuHeprizMy) YeTBEpTHHHOI
amomnieBoi comi 3 IBT/, TMT]/] i IIBC mo3uTuBHO TO-
3Ha4Yae€Thcsd Ha (OpMyBaHHI PiBHA (i3MKO-MEXaHITHHX

Ta6murs 2. BnactuBocti BynkasizatiB i3 CKI-3 3 pisHnMu npuckoproBadamu Ta ix OiHapHUME cuctemamu 3 YAC

[TpuckoproBay abo cuctemMa NPUCKOPIOBayiB ByJIKaHizalil
A B 124+12B
TToka3uux 1/29AC +
YAC | BT/ | A®T | LIBC | TMT/ 12 12 12 12
JIBTJ | JA®r | LBC | TMT]
o, *
YMoBHe HampyxeHHs 3a 300 % 0.2 0.6 04 | 07 1.0 052 042 | 0,72 0,82
mogoBxkenHs, Mlla
o,
YMoBHe HampyxeHHs 3a 500 % 0.2 13 0.6 | 14 1.9 112 053 132 142
mogoBxkenHs, Mlla
[YMOBHA MIIHICTb MpH 09 | 12,1 | 7,8 | 14,1 | 18,9 1,12 | 334 | 162" | 14,12
o3raryBanHi, Mlla
BIAHOCHE O/OBXEHHS NpH 1020 | 900 |1120| 900 | 850 9202 | 1140%| 950% | 9402
03pHBi, %
Ormip posaupanmio, kKH/M 2 21 15 | 22 35 207 47 27! 23°
Teepaicts 3a [llopom, M., 8 20 | 20 | 30 35 287 17° 297 327
[EsracTaHicTh 3a BiZCKOKOM, % 48 62 58 58 64 60 587 547 66"

* TlozHayeHHs! e(eKTiB 3a piBHEM MOKa3HHMKIB BIACTHBOCTEH BiIMOBIIHO TaOm. 1.
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Tabmuus 3. Xapakrepuctuka MoaenbHux ryM i3 CKI-3 ta ix BynmkaHi3amiHHUX 3IIMBOK 332 HasBHOCTI Pi3HUX
NIpUCKOpIOBayiB i OiHapHHUX cucteM 3 YAC

ITpuckoproBad abo cucTeMa IPUCKOPIOBaUiB ByITKaHi3amii
A B 1/2A+1/2B
[Toxazuuk 1/2 YAC +
YAC | ABTH | A®T | IBC | TMTA 1/2 1/2 1/2 1/2
ABTI oI bC TMTA

PiBHOBaXXHWII ~ CTYHiHB

Habpsikanas B Tomyorri, | 14,80 | 6,12 | 8,14 | 5,65 | 4,80 583" | 10,60* | 5,817 | 441"

Ov, VIV

HIinbHIiCTH TONEPEYHUX
3B’s13kiB 10° N¢, MOJIB/T:
3aranbHa 0,60 | 2,85 | 1,70 | 3,35 | 4,60 3,10 1,05% | 3,15 | 3,857
nonicynsdigaux C-Sx—C | 0,55 1,70 | 1,65 | 2,30 1,05 2,35 1,00 2,80 0,80
mucynbdiganx C—S,—C 0,0 1,15 0,0 1,15 1,90 0,0 0,05 0,0 1,85
MoHOCyIbGiTHIX C—S—C 0,0 0,0 0,0 0,0 1,65 0,75 0,0 0,35 1,20

EM“’T 3B BAHOLCIPKIL 6 46 | 0,88 | 0,76 | 0,87 | 0,84 11! 0,79' | 081% | 0,82

o Mac.

KoncranTu piBHSIHHSA

Mymi-PiBmina:

2C,-10, MIa 0,41 1,46 | 1,03 | 1,41 1,62 1,27 0,55 1,43 1,75

2C,'10, MIa 0,82 1,71 | 1,08 | 2,32 3,07 2,04 1,22 2,04 2,30

* Tlo3HaueHHs e(peKTiB 3a piBHEM MOKa3HUKIB BilMOBiTHO Tabm. 1

moka3HukiB ryMm i3 CKI-3 B onrumymi BynmkaHizamii 3a
HOpPMAaIIbHUX YMOB BHIIPOOyBaHb (Tabm. 2). BixcyTHicTh
CHHEpPTi3My B OiHApHIH cHCTeMi IPICKOPIOBaYiB BYIIKaHi-
3arii YAC-1®I" npu3BOAUTE 0 OTPUMAaHHS BYJIKaHI3aTiB,
10 3HaYHO IMOCTYIAIOTHCS TyMaM 3 BHUILE3a3HAYCHUMH
CHUHEPTIYHHMH CHCTEMaMH IPHCKOPIOBaUiB.

IcToTHMI BIIMB IHAWBIAYaJbHUX MPHCKOPIOBAUiB,
OiHapHUX cucTeM nprckoproBauiB i3 HAC Ha BiIHOCHUIA
CTYMiHb 3IIMBaHHS 32 JaHUMH peomerpili AM (tadm. 1),
Ha piBEeHb [TOKa3HUKIB YMOBHE HaNpy)XKEHHS IIPH 33/1aHO-
My TOJOBXEHHI Ta 1HII (hi3UKO-MEXaHI4HI BJaCTHBOCTI
ryM (Tab. 2) CrioHyKaJli 3BepHYTH yBary Ha BU3HaYCHHS
MIIJTBHOCTI Ta XIMIYHOTO CKJIQ/ly IONEPEYHUX 3B’SI3KIB 1
JIeSIKMX 1HIINX XapaKTepPHCTHK, HABEACHHUX y Ta0m. 3.

Sk cijg Oymo 04iKyBaTH, BCTAHOBJICHO, 1[0 CHHEPTi3M
3a MOKAa3HHWKaMU: 3arajbHa IMUIBHICTH MOMEPEYHUX
3B’5I3KiB, PIBHOB)XHUH CTYIiHb HaOpsIKAHHS TPUTaMaH-
Hui Bynkanizaram i3 CKI-3 3 GiHapHHMU cucTeMaMH Mpu-
cxoproBauieB YAC-JIBT/], YHAC-LIBC, YAC-TMT/]; an-
TaroHi3M — rymMam 3 cucteMoro npuckoproBadis YAC-JOT.
ToGTO, cHHEpriuHi CUCTEMH NPUCKOPIOBAYIiB 3a ydyacTi
YAC y pe3ysbTari XiMiuHOT B3a€MOJII1 Ha CTail 1HIYK-
I[IfHOTO Ta TOJIOBHOTO MEPioiB ByJIKaHi3allil [8] BUKIHU-
KalOTh YTBOPCHHS BYJIKaHI3aIliTHUX 3B’ A3KiB OUTBINOT KOH-
neHTpaiii, a cama YAC € cBO€piTHUM KaTai3aTopoM Mpo-
necy OuTbII epeKTHBHOTO BUKOPHCTAHHS CIPKH B YTBO-
PEHHI MONIepeYHNX 3B’ SI3KIB, 110 ¥ MIITBEPKEHO PiIBHEM
MOKAa3HHUKA BMICTY 3B’sI3aHOI Cipku (Tadm. 3).

BinmHocHO iHAMBIAYyaJBbHOT dii BIIOMHX OpraHiuHUX
MPUCKOPIOBaYiB ByJIKaHi3allil, crijibHe 3actocyBanHs YAC
3 JIBT/, a6o 3 LIBC cympoBOIKY€EThCS MiBUIICHHIM
MIITBHOCTI HOMiCYIb(iTHUX 3B’ 43KiB 3 1,70-10° MoJIB/T 10

2,35-10° Moun/T132,3:10° 10 2,8-10° MOJIBL/T BiAMOBIAHO;
MOSIBOIO B I'yMi MOHOCY/Ib(iTHUX 3B’ SI3KiB, IKUX HE OyII0
B r'yMax 3 iHJIUBIlyalbHUMHU NPUCKOpIoBadamu (Tadi. 3).
B BynkanizaTax 3 OiHapHOIO CHCTEMOIO IPUCKOPIOBAYiB
YAC-TMT/] 3miHa xapakTepy NOINEpeyHHUX 3IINBOK 3a
paxyHok BuBy YAC He3HauHa; B rymax 3 HAC-JIOI —
BiZicyTHs. OCTaHHE CBIIYMTH NMPO HE3HAUHY B3AEMOJIIIO
YAC 3 TiypaMHHM NPHCKOPIOBaYeM Y Ipolieci cipyaHoi
ByJIKaHi3a1lii, Ta mpo Ii BiACYTHICTh 3 IPUCKOPIOBaYEM
T'yaHIZIMHOBOTO THILY.

Koncrantu C| Ta C,, 1110 XapakTeEpU3yrOTh EMaCTHIHY
MOBEIHKY I'yM IIPH pO3TATyBaHHi [ 17] y miiomy cBig4arh
PO MepeBaKHUIT BKJIa]] y HANpy>KEeHHS] Marepiairy KOH-
crant C,, AKa XapakTepusye BiIXMIICHHS B MOBEIiHI
ne(hOpMOBAHOTO 3pa3Ka BiJl iICaIbHOTO, Ta 3HAYHHUNA —
koHCTaHTH C|, IO € XapaKTEPHCTHKOIO CTYIIEHS 3IIHBAH-
Hs BynKaHizaty (tab. 3). Lle cBir4uTh Npo HEBUCOKY PyX-
JIMBICTh CETMEHTIB JIAHIIOTIB Y ONEPEYHNX 3B’ SI3KaX MPH
HEpiBHOBaXKHIN nedopmamii JOCTIIPKEHUX MOICIBHUX
ryM. 3 TiIBULIEHHAM 3Ha4€HHs KOHCTaHTH C| 171 TyM 3
MEePeBaYKHO TEPMOJIAOITBHUMH TOJICYIb(ITHIMH TTOTIe-
peuHUMHE 3B’s3KkaMu (KpiM TyMm 3a HasBHOocTi TMT/I)
CIOCTEPIraeThCsl 3pOCTaHHS HE TUIBKM MTOKA3HUKA YMOB-
HOTO Harpy>XeHHS I'yM IIpU 3aJlaHOMYy IOJOBXKEHHI, a i
YMOBHOI MiIfHOCTI TyM (Ta0in. 2, 3). BaxnuBuii Takox
pisenb BigHomenns C/C,, skuli, HANPUKIa, MiHiMaIb-
Hui uist ryM 3 YAC sk iHOMBiAya IbHUM IIPHCKOPIOBaYEM
(C,/C,=0,50) Ta xomGinaniero npuckopropadis YAC—PI
(C,/C,=0,45), mo MaroTh MiHiManbHi 3HAa4E€HHs IOKa3-
HHKIB YMOBHOTO Halpy KE€HHsI IIPH 3aJaHOMY MOIOBXKEHHI
Ta YMOBHOI MIITHOCTI, BIZICYTHICTIO CHHEPT13My KOMOiHaIlil
MIPUCKOPIOBAYIB.
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EdexruBricTs YAC B 6iHapHHX CHCTEMax 3 IHIIMMH IPHCKOPIOBAYaMH BYIIKaHI3aIli1 TOMiAi€HIB

Ortixe, 32 pe3yspTaTaMi BUKOHaHUX €KCIIEPUMEHTAIIb-
HUX JIOCIIPKCHb YSTBEPTUHHOT aMOHIEBOT COJIi HA OCHOBI
YpPOTPOIIiHY Ta OCH3MWITY XJIOPUCTOTO B CKIIAaX CipUyaHUX
BYJIKaHI3yIOUMX CUCTEM Luc-1,4-nonii3onpeny ciif KoH-
CTaTyBaTH, IO MaJOAaKTHBHA K 1HIWBIAyaJbHUN TpPH-
ckoptoBad YAC crisibHO 3 OpraHiYHUMH MPUCKOPIOBaya-
MU IHIIKMX KJIACiB (Tia30iu, CyabheHaMiIu, TiypamMu) 3a
OUIBLIICTIO BYJKaHI3alliHHUX XapaKTEPUCTHK CXHUIIbHA
BUSIBIISITH €()EKT CHHEPTi3My 3 MO3UTUBHUM BIJIMBOM Ha
KIHETUYHI NTapaMeTpH, IIUIBHICTh MONEPeYHHX 3B’ SI3KIB,
(dbopmyBaHHs (i3UKO-MEXaHIYHUX TTOKA3HUKIB T'YM B OII-
TUMyMI ByJkaHizanii. CHHEpriuHi CHCTEMU HPUCKOPIO-
BauiB YAC-IBT/], YAC-1IbC, YHAC-TMT/ y pe3ynbrati
XiMiUHOT B3a€MOJIl Ha CTafil IHIYKIIIHHOTO MEPioay Ta
TOJIOBHOTO TIEPiOly BYJIKaHi3aIlii BUKIMKAIOTh YTBOPCHHS
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Hccnedosannl uycmanogienvbi 0CHOGHbLE 3aKOHOMEPHOCTU UCTIONb306AHUSL HeMBEEPMUYHOU AMMOHUEBOU
CONU HA OCHOBE YPOMPONUHA U DEH3ULA XTIOPUCMO20 8 DUHAPHBIX CUCINEMAX C U3BECHIHbIMU KLACCAMU
Op2aHUYeCKUx ycKopumernell CEpHOU 8YIKAHU3AYUYU NOUOueHos. I1okazano, 4mo OOnbuuncmeo OUHAPHbIX
cucmem NPOSGISAIOM P Pexm cunepeusmMa ¢ ROIONCUMETbHBIM GIUSHUEM HA KUHEMUYeCKUe Napamempul
BYIKAHUZAYUYU, NIOMHOCMb U MUN NONEPEeYHbIX Céa3ell, PopMuposanue Qu3UKO-MexaHuueckux
nokazamenetl pe3un u mo2ym 6vimv 3@ekmueHo npumerervl 01 U30MOGIEHUsL PE3UHOBbIX cMmecell
onpeodenento2o0 Ha3HA4eHUs..
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The efficiency of quaternary ammonium salts in binary systems with other
accelerators of vulcanization of polydienes
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The main relationships of using quaternary ammonium salt on the basis of urotropinum and benzyl
chloride in binary systems with the known classes of organic accelerators of sulfur vulcanization of
polydienes. It is shown that the majotity of binary systems are synergists with the positive influence on
the kinetic parameters of vulcanization, the strength, the type of cross bonding, the formation of the
physico-mechanical properties of rubber, and can be effectively used for the manufacture of rubber
mixtures for a specific purposes.

Key words: quaternary ammonium salts, polydienes, vulcanization, accelerators.
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