VJIK 544.344

B. B. Ceprees, Uan Ban Txanb, 10. 5SI. Ban-Yun-Csin
Harionansuuii yHiBepcuteT “JIbBIBChKA MOJIITEXHIKA”,
kadeapa GizuuHOI Ta KOJIOITHOT XiMil

PIBHOBAT'A PIIMHA —ITAPA B CUCTEMI AHETOHITPUJI —
IBOBYTUJ/IMETAKPHUJIAT 3A ATMOC®EPHOI'O TUCKY

© Cepeees B. B., Yan Ban Txanw, Ban-Yun-Csan FO. 4., 2014

Ha wmoaudikoBanomy edyaiomerpi CBeHTOCIABCHLKOro, 3a AaTMOC()EPHOro THCKY,
AOCJTiIKeHO PpiBHOBAry Mix piaumHOI0O Ta mnapow B OiHapHili cucTremi aueToHiTpUI —
i3o0yrnamerakpuiaar. Ha ocHOBi excrnepMMeHTANbHUX [JaHMX PpPoO3paxoBaHi KoediumieHTH
anpokcuManiifHuX moJiiHoMiB JiiHil pinuHau Ta mapu. IlodynoBana niarpama KMNiHHA cCHCTeMH
3a Tucky 101,3 kI1a.

KurouoBi cjioBa: piBHOBara piamHa-napa, i300yTuiMeTaKkpuJaT, aneTOHITPUII, Aiarpama
KHMITiHHA.

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.

[ocTranoBka npodiaemu. Kucnotu akpuinoBoro pamy i ix ectepu 3HAMIIUIN IUPOKE 3aCTOCYBaHHA Y
BUPOOHHIITBI MOJIMEPIB 3 Pi3HMMH EKCILTyaTalilfiHUMH BIACTHBOCTAMH. IX BHKOPHCTOBYIOThH Mijl yac
BUPOOHHUITBA JIaKiB, EMYJIbCIH Ta T€PMETHKIB, OPTaHIYHOIO CKJIa, KOAryJISHTIB, KOMIO3UTHUX MeMOpaH,
MOHOMEPHHX KJI€iB, Yy CTOMAToJIOrii, KOCMETONOTii, a TaKOX SK CKJIaJ0BY ONTUYHUX BOJOKOH, HOCIiB
iHpopmaii, mupokopopMaTHUX ekpaHiB. ToMy icHye HEOOXiAHICTh B OJep>KaHHI BUCOKOUYHCTHX €CTEPiB
KHCIIOT aKpPWJIOBOTO psATy. JIJIs MiBUIIEHHS SKOCTi TOTOBHX BHPOOIB BUCYBAIOTh BiIOBiIHI BUMOTH 1 JI0
SIKOCT1 CUPOBHHHU.

AHauni3 ocraHHix my0aikaniii Ta qocaimkens. Huni omyOnikoBaHi pe3ynbTaTi 6araTthoX ITOCHTIIPKEHbD
[1-8], aBTOpH sIKMX BUBYAIIK PIBHOBATY PiIMHA — Mapa sl PO3UKHIB aKPUIIOBOI Ta METAKPHIIOBOT KUCIIOT 1 1X
ecTepiB B 1300apHUX YMOBax 3a aTMOC(EPHOrO THCKYy. Ajie B AOCTYIHIM HaM JiTepaTypi MU HE 3HAHIIIHA
eKCIIEPUMEHTAIPHUX [TaHUX PIBHOBArM PigMHa — Mapa Uil CUCTEMH AlCTOHITPHI — 1300yTHIMETaKpHiaT.
JocnipkeHHst piBHOBAaru piavHa-mapa sl 3rafaHoi CUCTEMH JI03BOJIMTH ONTHMI3YBaTH MPOLECH PO3ALICHHS
CTIOITYK IIi€1 CHCTEMH, III0 HEOOXiTHO JUT BAPOOHUIITBA SKICHIX MOHOMEDIB.

ExcnepumenTanbHa yacTuHa. /7151 NpoBeaeHHS JOCIIKEHb BUKOPUCTOBYBAIN BUXiAHI PEYOBUHH
BupoOuuuTBa ¢ipmu MERK (Himeuunna), siki JOJATKOBO OUHINANUCS 0araTOKPATHOK MEPETOHKOI.
Bwmict gomimok B oummieHHX pedoBmHax He mepesuiryBaB 0,2 mac.%. [locmimkeHHS TpoBOIWIM Ha
MoaudikoBaHomy eOymiomerpi CeHTocnaBcbkoro [9] 3 mupkymsiniero mapoBoi dasu i o6'emom Kyda
10 mn. TemmepaTypy KuIIHHA BHMIpIOBaJd pPTYTHHUM TepMomerpoM 3 TounicTio 0,25 K. Cknan
piBHOBaXXHUX (ha3 BU3HAYAIN XpoMmarorpadiyHo, BUKOPUCTOBYIOUHM Hamepen NoOynoBaHy KalliOpyBalbHY
KpHUBY 3aJI€KHOCTI CITiBBIJHOIIEGHHS BHCOT XpomaTorpadiuHux mikiB BiAg KoHueHTpauii. HaziiHicTb
pOOOTH yCTaHOBKHM IEpeBipeHa Ha cepii JOCTiiB 3 JOCTIHKEHHS PIBHOBAru piAnHa-napa Ui CUCTEMH H-
Oyrtanoi — 6ensen. OnepikaHi JaHi piBHOBAr piJrHa-mapa Bifpi3Hsuincs Bif diteparypuux [10] ve Ginbiie
HDXK Ha MOXHUOKY €KCIIEPUMEHTY.



Jly1s IpOoBECHHS AOCIIIIB TONEPEIHBO TOTYBAIM CEPir0 po3unHiB 3 KoHIeHTpamieo 20-80 % mort.
[300yTHIMETaKpUIIAT CXWIIBHUHM 10 MoJliMepu3aliii, 0coONMBO 3a IiJIBUIIEHUX TEMIIEpaTyp, TOMY Tepen
MPOBEJICHHSIM SKCIIEPUMEHTY Y PO3YMHH J0aBalH iHTi0iTOp — rifipoxinoH (y kinbkocti g0 0,1 mac.%), mo
HE MOTJIO ICTOTHO BIUIMHYTH Ha OfIepiKaHi pe3yIbTaTH.

PesyabTratu Ta ix oOrosopenHs. [locmimkyBanu 3a aTtMOC(EpPHOrO THUCKY, SKHH ISl PI3HUX
JOCIIIB ACHI0 BiApi3HABCS. [y y3roJKeHHS OTPHMMAaHUX PE3YJIbTATiB Ta MMOOYAOBU JiarpaMH KHIIHHS,
3HAYEHHS TEMIIEPAaTypH KHWIIIHHS HepepaxoBYBalM 3 TUCKY, 3a SKOTO MPOBOJMBCA CKCIIEPUMEHT Ha
101,3kI1a. Po3paxyHOK pOBOAMIM 3 BUKOPHCTAHHSIM TEMIIEPATYPHOI 3aJIeKHOCTI THCKY HACHUYECHOI Mapu
KOMIIOHEHTIB PO3YMHY Ta 3HAYCHHS iX KOHIIEHTpalii y pinkiit pasi [11].

VY T1abn. 1 HaBeneHO EKCIEpUMEHTAIBHO BH3HAueHI Ta mepepaxoBani Ha Tuck 101,3 xlla
TEMIIEPATypPH KUMIHHS 1 KOHACHCALT JIJIs CUCTEMH 1300y THIMETaKpUjIaT — alleTOHITPHII, JIE:

X — BMICT allETOHITpUITYy y pinkii ¢asi, %, mons,

Y — BMICT alleTOHITpHITy y ra3osiii ¢asi, %, Mos,

T, — CKCIIEPUMCHTAIbHO BH3HAUCHA TeMIlepaTypa KUIMiHHS (KOHICHCAIllii) pO3YMHY Ui THCKY,
BKa3aHOTO y JYXKax;

T, — TEMOIEpaTypa KuiHHs (KoHAeHcalil) po3unny 3a Tucky 101,3 kI]a.

[1ig gac Binbopy mpo6 st aHami3y ckiany ¢a3 BiaOyao0cs He3HAYHE NOPYILIEHHSIM CTaHy PiBHOBAru.
ITix yac BimOoOpy mpobu 3 KyOOBOI pianHH (30aradeHoi BaXKOKHIUISYMM KOMIIOHEHTOM) TemIiepaTrypa
KATIHHSA CHCTEMH 3MEHIIyBajiacs, i HaBIAKW — IICNsA 3a0WpaHHsS YaCTHHH TUCTHIATY (36araueHoro
JIETKOKHIUISIYMM KOMIIOHEHTOM) TEMIlepaTypa KUIiHHsA CHCTeMH 30inbinyBanacs. OJHOYACHO BimOupatu
npoOy Ui BU3HAYCHHS CKJIaTy 000X PIBHOBaXHHUX (a3 € MOBOJI CKJIaIHO, TOMY aHalli3 (a3 MpoBOIUIH
MOCTIIOBHO, (DIKCYIOUH TEMIEpaTypy KUIMiHHS, SIKa IPH [bOMY BCTaHOBHJIACH.

[Ipu Oe3nocepeaHbOMY BH3HAUEHHI CKJIagy piAKoi i mapoBoi ¢a3u BUHHKA€E MpobieMa MepeBipKu
B3a€MHOT Y3I'OJDKEHOCTI €KCIIEpUMEHTANBHUX AaHuX. He3Haynui 3CyB piBHOBar, 1o CIOCTEpiraBcs y
cucTeMi miJ 4ac BimOopy mpoOH, HE Ja€ MOXKIMBOCTI MPOaHaTi3yBaTH CKJIaa Mapd 1 po3UMHY IpH OAHIN
temreparypi. Taki AaHi € BaXJIMBUMH HE IUINE IIiJi Yac IEPEeBIpKM OTPUMAHHUX pE3YJIbTAaTiB Ha
TEPMOJUHAMIYHY Y3TOIKEHICTh, @ TaKOX HEOOXigHI MiJ 4Yac TEXHOJOTIYHHX po3paxyHkiB. Tomy mis
OJICpKaHHS 130TEPMIUHMX XapaKTePUCTUK PIBHOBArW piinHa-napa eKCIepUMEHTAIbHI 3HAUCHHs Ha JIiHIsAX
PIAMHY Ta TapH alpOKCUMYBAaJIH MOJIHOMAMHU BUTIIS LY

T =ay+ ax + ax® + ax® + ax* + asx’,
ne T — temneparypa, K; a; — koedilieHTH MOJIiHOMA; X — BMICT alleToHITpuiLy, %, MOJI.

KoedimienTn ampokcuMaiiiiHuX TONIHOMIB, IO ONMUCYIOThH JiHIi PiIMHU Ta Mapyd Ha jgiarpami
KHITIHHS CUCTEMH aleTOHITPHI — 1300y THIIMETaKpHuIaT, HaBeeHi y Ta0m. 2.

Creninp moMiHOMa BUOWpAaH, BPaXOBYIOUM CEPEIHE KBaJpaTWYHE BiAXHICHHS SN MiX eKclepu-
MEHTAJIBHAUMH TOYKaMH Ta 3HAYEHHSMH, PO3PaxOBaHMMH 32 IOJiHOMOM. BBakamu, Imo 3a 3HaYeHHS
BiIXWJICHHSI, CITIBBUMIPHOTO 3 TIOXUOKOIO EKCIIEpUMEHTY, MOJTIHOM J00pe OMUCY€E eKCIIEPHUMEHTAITBbHI TOYKH.
Taka npoleypa TakoK € KOPUCHOIO /ISl BUSIBIICHHSI BUMAIKOBUX MMOXUOOK BiMiproBanHs [9].

Ha pucynky HaBemeHo niarpaMy KHIIIHHS IOCHIIDKeHOi cucTeMu 3a armocepHoro tucky. Ha
Jiarpami Mo3Ha4€HI TOYKW KHUIIHHS Ta KOHICHCAILl JOCTIIKEHOI CHCTEMH, JIHISAMH MO3HAYEHI 3HAYCHHS,
po3paxoBaHi 3a moyiHoMaMH. Tako Ha JAiarpami KUMiHHS HOCTaBJICHI TOUKH, OJepKaHi TCH3UMETPUIHUM
MmetoaoM [12], 36ir maHuX, Ofep)KaHUX PI3HUMH METOJAMH €KCIICPUMEHTAIBHHUX IaHUX, CBIIYUTH MPO iX
JIOCTOBIPHICTh Ta BIJICYTHICTh CUCTEMAaTUYHHUX MOXMUOOK y HAIUX JOCIIPKeHHAX. Jleska po30KHICTh Mixk
JaHUMH, OAEPKAaHUMHU PI3HUMH METOJaMH, NpH 3017bLICHHI TeMIEpaTypy BHHUKAE BHACTIIOK TOTO, IO
TEH3UMETPUYHI JOCIi/DKCHHsI TpoBoawincs mpu Temmeparypax 295-360 K, a eOymiomeTpuuHi npu
355-410 K, ToMy po30DKHICT MK MAaHUMH € HAacCIiAKOM HE30iry TeMmIepaTypHHX IHTEpBajiB i
EKCTPANoJIALil JaHUX 3 OJHOTO TEMIIEPATYPHOT'O IHTEPBALY B iHIIUH.



Tabauysa 1

ExcnepumeHTaJbHI JaHi piBHOBAaru piinHa-napa B cucTeMi aleTOHITPUI — i300yTHIIMeTaKPUJIAT

Jlinis piguHU

X, mon% | Toe K | T K X, mon% | Toer K| T K
Cepis I (P = 99,0 xI1a) Cepis 111 (P = 98,4 «Ila)
2.1 419.2 419.2 5.5 410.2 410.2
24 421.2 421.2 5.7 410.2 410.2
24 420.2 420.2 6.0 409.2 409.2
2.5 421.2 421.2 6.1 404.7 404.7
2.6 421.2 421.2 6.1 410.2 410.2
Cepisa I1 (P = 98,9 xIla) 6,1 410,2 6.2
19.3 378.2 379.0 6.3 405.2 405.2
195 378.2 379.0 Cepia V (P = 98,3 kIla)
19.8 378.2 378.2 72.0 358.2 359.1
24.5 376.7 377.5 73.0 357.7 358.6
26.4 374.2 375.0 73.2 357.7 358.6
Cepis IV (P = 98,9 kIla) 74,6 358 73.9
42.5 364.2 364.9 74.6 357.2 358.1
43.1 363.7 364.4 74.7 357.2 358.1
43.3 364.2 364.9 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, Mon.% Toer K| T K y, Mon.% Toer K| T K
Cepis I (P = 99,0 xI1a) Cepis II (P = 98,4 «ITa)
34.4 414.7 415.8 76.7 380.7 381.8
34.6 414.2 415.3 76.7 380.7 381.8
35.0 414.7 415.8 78.7 380.2 381.3
36.7 414.2 415.3 81.0 378.2 379.3
39.8 411.2 412.2 83.0 377.7 378.8
41.1 411.2 414.2 83.5 377.7 378.8
43.1 410.7 411.7 83.9 377.7 378.8
45.3 410.7 411.7 83.9 378.2 379.3
46.1 408.7 409.7 85.1 379.2 380.3
48.0 407.7 408.7 86.3 377.7 378.8
48.2 409.2 410.2 Cepis 111 (P = 98,9 kIla)
49.9 408.7 409.7 89.4 367.7 368.5
50.0 408.7 409.7 90.0 367.7 368.5
Cepis V (P = 98,3 kIla) 91.2 367.2 368.0
95.3 359.7 360.6 91.8 367.2 368.0
95.6 359.7 360.6 Cepis IV (P = 98,9 kIla)
95.6 359.7 360.6 93.5 362.2 362.9
95.7 358.7 359.6 93.8 362.2 362.9
96.1 358.7 359.6 94.7 361.2 361.9
0.0 - 428.4[3] 100.0 - 341.8[3]
Tabnuys 2
KoedinienTu mosinoMiB, 0 ONMCYIOTH JiHil piANHA Ta napu
ap a a,10° a;10" a,10° as-10° Sn, K
JliHist piguHu 429.2 -4.202 11.44 -16.38 11.69 -3.303 1.32
Jlinis mapu 428.4 -0.3065 0.0104 -0.3921 -0.0588 - 1.63
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Hiacpama xuninns cucmemu ayemoHimpun — i300YmuimMemakpuiam:
0 — mouku ninii piounu (mouku kuninns); O — mouxu 1inii napu (mouku Konoencayii);
+ — mouxu Ainii piounu, odeparcani meH3UMempuULHUM MemoooM

BucnoBku. OznepxaHi eKCliepuMEHTalbHI JIaHI PiBHOBAard pijiMHA — TMapa JO3BOJIMIH OOy yBaTH
Jiarpamy KHUIIIHHS CUCTEMH alleTOHITPHI — 1300y THIIMETaKpHJIAT 3a aTMOC(EPHOro TUCKY Ta PO3paxyBaTH
Koe(ili€HTH TIONIHOMIB, IO OMHUCYIOTH JIiHIIO piAMHY i JiHio mapu. OzpepkaHa Aiarpama KHITIHHS Ja€e
MOJKJIMBICTh ONTHUMI3YBaTH MPOLECH PO3IICHHS JOCIIHKEHOI CUCTEMH, 10 HEOOXIIHO I OJCpKaHHS
YUCTUX 1HAWBIAYATBHUX CIIONYK.
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