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Ha wmoaudikoBanomy eoOyaiomerpi CBeHTOCIABCHLKOro, 3a AaTMOC()EPHOr0 THCKY,
AOCJHiIKeHO PpiBHOBAry Mix piamHOI0O Ta mnapo B OiHapHiii cucTremi aueToHITpUI —
i3o0yrmamerakpuiaar. Ha ocHOBi excrmepMMeHTAJIBHUX [JaHMX PO3paxoBaHi KoedimieHTH
anpoxkcuMauiiiHUX moJiiHoMiB JiiHii pituHu Ta mapu. IlodynoBana giarpamMa KUNiHHSL CHCTEMU
3a Tucky 101,3 kIla.

KutouoBi ci1oBa: piBHoOBara pinmHa-napa, i300yTuaMeTakpuJaT, aneTOHITPUII, aiarpama
KHUITiHHA.

The vapor-liquid equilibrium in the binary acetonitryle system— iso-buthylmethacrylat
has been investigated in the modified Sventoslavsky ebuliometer at an atmospheric pressure.
Theline of liquid and vapor approximating polynomial coefficients based on the experimental
data were calculated. The diagram of boiling in the binary system at 101,3 kPa was drawn.

Key words: vapor-liquid equilibrium, iso-buthylmethacrylat, acetonitryle, diagram of
boiling.

IocTranoBka npodiaemu. KicnoTn akpuiioBoro pany i ix ecTepy 3HAWIUIN IIUPOKE 3aCTOCYBAHHSA y
BUPOOHMITBI MOJNIMEPIB 3 Pi3HMMH EKCIUTyaTaliffHUMH BIACTHBOCTSAMH. IX BHKOPHCTOBYIOThH Mijl dac
BUPOOHUIITBA JIAKiB, EMYJIbCI Ta TEPMETHKIB, OPraHiyHOTO CKJa, KOAaryJsHTiB, KOMIIO3UTHUX MeMOpaH,
MOHOMEPHHX KJI€iB, Y CTOMATOJIOTii, KOCMETOJOTii, a TaKOX SK CKJIaJ0BY ONTUYHUX BOJOKOH, HOCIiB
iHpopmaii, mupokopopMaTHUX ekpaHiB. ToMy icHye HEOOXiAHICTh B OJep>KaHHI BUCOKOYHCTHX €CTEPiB
KHCIIOT aKpWJIOBOTO psATy. JlJIs MiBUIIEHHS SKOCTi TOTOBUX BHPOOIB BUCYBAIOTh BiIOBIIHI BUMOTH i JI0
SIKOCT1 CUPOBHHU.

AHauni3 ocranHix my0aikaniii Ta qocaimkens. Huni omyOnikoBaHi pe3ynbraTi 6araTthoX IOCHTIIKEHb
[1-8], aBTOpM SKMX BHBYAIH PIBHOBATY PiFiHA — Tapa U PO3YHMHIB aKPUIIOBOI Ta METAKPHIIOBOI KHCIIOT 1 1X
ecTepiB B 1300apHUX YMOBax 3a aTMOC(EPHOrO THCKy. Ajie B JAOCTYIHIM HaM JiTepaTypi MU HE 3HANILIHA
EKCIIEPUMEHTAJIPHUX JIAHWX PIBHOBArk pivHa — TMapa Uil CUCTEeMH alleTOHITPHI — 1300yTHIMETaKpHIIaT.
JlocmikeHHsT piBHOBArW PiJiHA-TIapa JUTA 3raJaHoi CUCTEMH JIO3BOJIUTH ONTUMI3YBAaTH TPOIECH PO3JIUICHHS
CTIOITYK ITi€] CHCTEMH, IO HEOOXiTHO JIIs BAPOOHUIITBA SKICHIX MOHOMEDIB.

ExcnepumenTanbHa yacTuHa. /151 NpoBeaeHHS JOCIIKEHb BUKOPUCTOBYBAIN BUXiAHI PEYOBUHH
BupoOHunTea ¢ipmu ME RK (Himeuunna), ski 10JaTKOBO OYMIIANKMCA OaraTOKPaTHOIO IMEPErOHKOIO.
BMmicT momimok B OYMINEHHMX pedoBHHaxX He mnepesuiryBaB 0,2 Mac.%. JlochmimkeHHS NpPOBOAMIM Ha
MoaudikoBaHomy eOymioMeTpi CBEHTOCIABCHKOTO [9 | 3 HmUPKymsIiero mapoBoi ¢aszu i ob'eMom KyOa
10 min. TemmepaTypy KWIIIHHS BHMIPIOBAIM PTYTHUM TepMomeTpoM 3 TouHictio 0,25 K. Ckiaa
piBHOBaXHUX (ha3 BU3HAYAIM XpoMmarorpadidHo, BUKOPUCTOBYIOUH Hamepen NoOynoBaHy KalliOpyBalbHY
KpHUBY 3aJIeKHOCTI CITIBBIJHOIIEGHHS BHCOT XpomaTorpadiuHux mikiB Biag KoHueHTpauii. HaxmidHicTb
pOOOTH yCTAaHOBKHM NEpeBipeHa Ha cepii JOCHiiB 3 JOCHIHKEHHS PIBHOBAru piAnHa-napa Ui CUCTEMH H-
OyTanon — 6enzed. OpeprkaHi JaHi piBHOBAru piMHa-mnapa BiApizHsuMcs Bix gitepaTyprux [10] He Oinbe
HIX Ha TOXUOKY €KCIIEPUMEHTY.



Jly1s mpoBEICHHS AOCIIIIB TONEPEIHBO TOTYBAIM CEPiF0 PO3UMHIB 3 KOHIEeHTpamier 20-80 % mort.
[300yTHIMETaKpUIaT CXUIBHHUN J0 MONTIMEpHU3allii, 0COONMBO 3a IMiJBUIICHUX TEMIEPATyp, TOMY Iepe.
MIPOBEICHHIM EKCIIEPUMEHTY Y PO3YHHH J0AaBAIH iHT10iTOp — rifpoxinoH (y kiigbkocTi 1o 0,1 mac.%), mo
HE MOTJIO ICTOTHO BIUIMHYTH Ha OJIepiKaHi pe3yabTaTH.

PesynbTatu Ta ix o06roBopenHs. JlocmimkyBanu 3a aTMOC(HEPHOTO THUCKY, SIKHH JUISI Pi3HUX
JIOCIIIB ACNI0 BiApi3HABCS. [ y3roJKeHHsS OTPHMMAaHUX PE3YJIbTATiB Ta MOOYAOBU JiarpaMHu KHUIIHHS,
3HAYEHHS] TEMIIEpAaTypH KHWIIIHHS IepepaxoBYBalM 3 TUCKY, 3a SKOTO NPOBOAMBCA CKCIIEPUMEHT Ha
101,3k[1a. Po3paxyHOK TpOBOAMIN 3 BUKOPHCTAHHAM TEMIIEPATYPHOI 3aJIeKHOCTI THCKY HACHUYEHOI Mapu
KOMITOHEHTIB PO3UMHY Ta 3HAYEHHs 1X KOHIIEHTpamii y piakiit ¢aszi [11].

VY T1abn. 1 HaBegeHO eKCIEPUMEHTAILHO BH3HAueHI Ta mnepepaxosaHi Ha Tuck 101,3  klla
TeMIepaTypy KUITIHHS 1 KOHIEHCAIlii TSl CHCTEMH 1300y THIIMETaKpHJIaT — alleTOHITPHUIL, JIe:

X — BMICT allETOHITpHILY Yy pinkiit ¢asi, %, MOJIb;

Y — BMICT alleTOHITPHITY Y ra3oBii ¢asi, %, MOJb;

T, — EKCIepHUMEHTAIbHO BU3HAUCHA TeMIlepaTypa KHITiHHS (KOHJCHCAIll) pO3YMHY IJIsi THCKY,
BKa3aHOTO y JyXKax;

T.mc — TEMIIEpATYpa KUMIHHS (KOHAEHcarii) po3unHy 3a Tucky 101,3 xIla.

[Tix gac BinOopy mpo0 /i aHami3y ckiamy Qa3 BigOyiocs He3HaYHE TOPYIICHHSIM CTaHy PiBHOBAarH.
[Mig gac BigOopy mpobu 3 KyOOBOi piguHM (30aradueHoOi BaXKOKHIUISYMM KOMIIOHEHTOM) TeMIIeparypa
KUTIIHHA CHCTEMH 3MCHIIyBasiacs, 1 HABIAKHM — TMicJsl 3a0upaHHs YacTHHU JUCTWIATY (30araueHoro
JIETKOKHUIISIYMM KOMIIOHEHTOM) TeMIIepaTypa KHIIiHHA cucTeMH 30inbiryBanacs. OnHo9acHO BigOupaTu
npo0y Ui BU3HAYCHHS CKJIay 000X PIBHOBaXHHUX (a3 € MOBOJI CKJIaIHO, TOMY aHalli3 (a3 MpoBOINIH
MOCTIIOBHO, (DIKCYIOUM TeMIepaTypy KUIiHHS, KA IPH [BOMY BCTAHOBHJIACH.

IIpu Ge3nocepenHrOMY BH3HAUEHHI CKIIaAy piakoi i mapoBoi (pa3u BUHWKae mpoOiieMa MepeBipKu
B3a€MHOT Y3I'OJDKEHOCTI €KCIIepUMEHTANBHUX JaHuX. He3HayHuil 3CyB piBHOBaru, 10 CIOCTEpIiraBcs y
cucTeMi miJ 4ac BizOopy mpoOu, He Jae MOXKIMBOCTI MIpOaHaIi3yBaTH CKJIaJa Mapd 1 po3UMHY NpH OAHIN
temreparypi. Taki AaHi € BaXJIMBUMH HeE IUINE IIiJi Yac MEpEeBIpKH OTPUMAHHMX pE3YJbTaTiB Ha
TEPMOJVHAMIYHY Y3TO/DKEHICTh, @ TaKOX HEOOXiJHI MiJ Yac TEXHOIOTIYHHMX pO3paxyHKiB. Tomy mis
OJIepKaHHS 130TEPMiIYHUX XapPaKTEPUCTHK PIBHOBATH PiIMHA-TIapa €KCIIEPUMEHTAIbHI 3HAYCeHHS Ha JIHIsAX
PIAMHY Ta Tapy alpOKCUMYBAaJIH MOJIHOMAaMU BUTIIS LY

T=ay+ ax + ay’ + ax® + ax* + asx’,
ne T — temneparypa, K; a; — koe(ilieHTH MOJIIHOMA; X — BMICT alleTOHITpHUILY, %, MOJI.

KoedimienTn ampokcuMaiiiiHUX TONIHOMIB, IO OMUCYIOThH JiHIi PIAMHU Ta Mapyd Ha jgiarpami
KHITIHHA CUCTEMH alleTOHITPWI — 1300y THIIMEeTaKpriIaT, HaBeIeHi y Tao. 2.

Creninp moNiHOMa BUOWpAM, BPaXOBYIOUM CEPEJHE KBaJpaTUUHE BiAXHWICHHS SN MK eKcrepu-
MEHTAJIBHAMH TOYKaMH Ta 3HAUYEHHSMH, PO3PaxOBaHMMH 32 IOJiHOMOM. BBakanu, 1m0 3a 3Ha4YeHHS
BiIXWJICHHSI, CIIIBBUMIPHOTO 3 TIOXUOKOIO EKCIIEPUMEHTY, MOJIHOM J0Ope OMUCY€E eKCIIEPUMEHTAIIbHI TOYKH.
Taka rporierypa TakoX € KOPHCHOO JJIsl BUSIBJICHHS BUIIAIKOBUX ITOXHOOK BUMIiprOBaHHA [9].

Ha pucynky HaBemeHo niarpaMy KHIIIHHS IOCHIIDKeHOi cucTeMu 3a armocepnoro tucky. Ha
Jiarpami 1Mo3Ha4eHi TOYKU KHUITIHHS Ta KOHICHCAIIT JOCHIHKEHOT CUCTEMH, JTIHISIMUA TIO3HAYCHI 3HAYCHHS,
pO3paxoBaHi 3a moJiiHoMaMu. Takox Ha Jiarpami KUIiHHS OCTaBJIeHI TOYKH, OJIepKaHl TEeH3UMETPUIHUM
MeTonoM [12], 30ir naHux, oJepKaHuX Pi3HUMU METOJaMH EKCIIEPHUMEHTAJIbHUX JaHUX, CBIIYUTH MPO iX
JIOCTOBIPHICTh Ta BIJICYTHICTh CUCTEMATUYHUX MOXMUOOK y HAIUX JOCIIKeHHAX. Jleska po30KHICTh Mixk
JaHUMH, OAEPKAaHUMHU PI3HUMH METOJaMH, NpH 301IbLICHHI TeMIEpaTypy BHHUKAE BHACTIIOK TOTO, IO
TEH3UMETPHYHI JIOCHI/DKEHHS TPOBOAMIMCA Tpu Temmeparypax 295-3 60 K, a eOymiomerpuuni mnpu
355410 K, tomy po30iKHICTE MK JaHUMH € HAcIiAKOM He30Iiry TeMIepaTypHUX IHTEpBaliB 1
EKCTPaNoJIALil JaHUX 3 OJHOTO TEMIIEPATYPHOI'0 IHTEPBAY B iHIINH.



Tabauysa 1

ExcnepumeHTabHi JaHi piBHOBAaru piinHa-napa B cucteMi aleTOHITPUI — 1300y THIIMeTaKpPUJIAT

Jlinis piguaN

X, mon% | Toe K | T K X, mon% | Toer K| T K
Cepis I (P =99,0 xI1a) Cepist III (P = 98,4 xI1a)
2.1 4192 419.2 5.5 410.2 410.2
2.4421(2 421.2 5.7 410.2 410.2
2.4 420(2 420.2 6.0 409.2 409.2
2.5421(2 421.2 6.1 404.7 404.7
2.6 42142 421.2 6.1 410.2 410.2
Cepisa I1 (P = 98,9 xIla) 6,1 410}2 6.2
19.3378.2 379.0 6.3 405.2 405.2
19.5378.2 379.0 Cepist V (P = 98,3 kITa)
19.8 378.2 378.2 72.0 358.2 359.1
24.5 376.7 377.5 73.0 357.7 358.6
26.4374.2 375.0 73.2 357.7 358.6
Cepisa IV (P = 98,9 kIla) 74,6 358 73.9
42.5364.2 364.9 74.6 357.2 358.1
43.1363.7 364.4 74.7 357.2 358.1
43.3364.2 364.9 77.6 356.7 357.6
44.0 364.2 364.9 78.0 356.7 357.6
46.0 363.2 363.9 78.0 356.7 357.6
0.0 - 428.4[3] 100.0 - 341.8[3]
Jlinist mapu
y, mo1.% | Toer K| T K y, Mmon.% Toer K| T K
Cepis I (P =99,0 xI1a) Cepis II (P = 98,4 kI1a)
34.4 414.7 415.8 767 380.7 381.8
34.6414.2 415.3 76]7 380.7 381.8
35.0414.7 415.8 787 380.2 381.3
36.7414.2 415.3 81J0 378.2 379.3
39.8411.2 412.2 83/0 377.7 378.8
41.1411.2 414.2 835 377.7 378.8
43.1410.7 411.7 83)9 377.7 378.8
45.3410.7 411.7 83)9 378.2 379.3
46.1 408.7 409.7 85]1 379.2 380.3
48.0 407.7 408.7 863 377.7 378.8
48.2 409.2 410.2 Cepist 111 (P = 98,9 kI1a)
49.9 408.7 409.7 894 367.7 368.5
50.0 408.7 409.7 90/0 367.7 368.5
Cepisa V (P = 98,3 kIla) 91.2 367.2 368.0
95.3 359.7 360.6 918 367.2 368.0
95.6 359.7 360.6 Cepisa IV (P = 98,9 xIla)
95.6 359.7 360.6 935 362.2 362.9
95.7 358.7 359.6 9388 362.2 362.9
96.1 358.7 359.6 9417 361.2 361.9
0.0 - 428.4[3] 100.0 - 341.8[3]
Tabnuys 2
KoedinienTu mosiHoMiB, o ONMCyIOTH JiHil piANHM Ta napu
ag a a,-10° as-10° a,-10° as-10° Sn, K
Jlinis pinuHN 429.2 -4.202 11.44 -16.38 1169 -3.303 1.32
Jlinist mapu 42814 -0.3065 0.0104 -0.3921 -0.0588 - 1.63
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Hiaepama xuninns cucmemu ayemoHimpun — i300YmuimMemakpuiam:
0 — mouku ninii piounu (mouku kuninns); O — mouxu ninii napu (mouku Konoencayii);
+ — mouxu Ainii piounu, odeparcani meH3UMempusHUM Memooom

BucnoBku. OznepxaHi eKClIepuMEHTaNbHI JIaHl PiBHOBAarW piJiMHA — Tapa JO3BOJIMIH MO0y yBaTH
Jiarpamy KHUIIIHHS CHCTEMH alleTOHITPHI — 1300yTHIIMETaKpHJIAT 3a aTMOC(EpPHOro TUCKY Ta PO3paxyBaTH
Koe(ILIEHTH IMOJIIHOMIB, IO ONMMCYIOTh JIHIIO piauHU 1 JiHit0 nmapu. OpepikaHa miarpaMa KUIIHHS J1a€
MOJKJIUBICTh ONTHMI3YBaTH MPOLECH PO3ALICHHS AOCHTIKCHOI CHCTEMH, 110 HEOOXIIHO IS OJepyKaHHS
YUCTHUX 1HIWBITyaIbHHUX CIIOIYK.
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IlikHOMeTPUYHMM METOJOM BH3HAYEHO KOHUEHTPALiHY 3aJeKHiCTh TycTHHM i
HA/UIMIIKOBOTO 00'eMy OiHapHMX cHucTeM i300yTH/IMETAKPWIATyY 3 aleTOHITPWIOM Ta
Oenzenom 3a Temmepatypum 293 K Ta armocdepHoro TucKy. Po3paxoBaHo 3HaveHHs
HAIJIMIIKOBOr0 00 €My Ta mnapuiajJbHUX MOJLHUX 00 €MiB KommoHeHTIiB. [lisi cucremu
AlEeTOHITPHUJ — i300yTHIIMETAKPUJIAT HANJMIIKOBHUA 00 €M NpuUiiMae Bix' €eMHi 3HaYeHHs, a 1Js
cucTeMHu 0eH3eH — i300yTHIMeTAKPWJIAT — A0JaTHI 3HAYEHHS.

KuiouoBi cjioBa: po3unHM, ryCTHHA, HAAJIUIIKOBUHI 00 €M, mapuiajibHi MOJIbHI 00 €Mu,
i300yTHIMeTaAKPHUJIAT, AUETOHITPUJI, OEH3EH.

Density and excess volume of the binary systems of iso-buthylmethacrylate with
acetonitryle and benzene have been measured as a function of concentrations at 293 K and
atmospheric pressure by pycnometric method. The values of excessive and partial molar
volumes of the components were calculated. The excess volume for the acetonitryle — iso-
buthylmethacrylate system receives negative values and for the benzene system — iso-
buthylmethacrylate — positive values.

Key words. solutions, density, excess volume, partial molar volumes, iso-
buthylmethacrylate, acetonitryle, benzene.

[ocTtanoBka mnpoOgemMu. 3MillyBaHHS pI3HUX 32 TPUPOJOID KOMIIOHEHTIB TPU3BOIUTH JIO
YTBOPCHHS PO3YMHIB, BJIACTHBOCTI SKHMX BIIPI3HSAIOTHCS BiJ icanbHUX. BiIXuiaeHHS Bia 11€aibHOCTI
MOXHA BHpa3UTH OaraTbMa TEPMOAMHAMIYHUMH (YHKIISIMHA, 0COONMBO J00pe Ie JEMOHCTPYIOThH
HAJUTMIIKOBI QyHKIIT. Haamumkosi TepMoguHamMivHi QyHKIIT 3MIITYBaHHS — II€ PI3HHLS MK (QYHKIISIMH
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