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Xulasa

Atmosfer tozyiginds 1-etil-3-metilimidazolium metansulfo-
nat [EMIM][MeSOs], 1-Butil-3-metilimidazolium heksaf-
luorofosfat  [BMIM][PFs] vo 1-butil-3-metilimidazolium
tris(pentafluoroetil)trifluorofosfat [BMIM][FAP] ionlu ma-
yesinin vo metanolun qarigiqlarinin atmosfer, doymus buxar
tozyiglorinds vo T=(263.15+413.15)K genis temperatur in-
tervalinda sixliglart p(pgo,s. T, x)/kq-m Anton-Paar firma-
smin mixtalif DMA tipli vibrasiya edon borulu densimetr-
lari ilo Ap/p=%(0.005+0.1)% nishi orta xota daxilinds 0l-
¢llib. Todqig olunan mayelorin istifadasi guines istilik kol-
lektorlarinda, absorbsiya soyuducu qurgularinda va istilik
nasoslarinda nazardo tutulub.

GIRIS

Son illorda Azorbaycan Respublikast Prezi-
dentinin 2004-ct il 21 oktyabr tarixli Serancamu ilo
tosdiq edilmis “Azorbaycan Respublikasinda Al-
ternativ Vo barpa olunan enerji monbalorindan
istifado olunmasi tizro DOvlot Programi”na uygun
olaraq respublikamizda genis miqyash islor goru-
lir [1-2]. Azorbaycan Texniki Universitetinda
uzun middotdir ki, alternativ vo barpa olunan
enerji monbolori kimi giinas istilik sistemlori vo
absorbsion istilik nasoslar tigiin istilik dastyicila-
rinin, eyni zamanda geotermal sularm istilik-fiziki
xassalorinin aragdirilmasi sahosindo Almaniyanin
Rostock Universiteti ilo genis miqyash miistorok
elmi aragdirmalar aparilir. Bu sistemlordo yeni
istilik dastyicilarinin totbiqi zamani onlarin istilik-
fiziki xassalorinin Gyranilmasi aktual olur. Giinos
istilik sistemlari, absorbsion soyuducu qurgular vo
istilik nasoslarinda elektrolit duzlarmin, eyni
zamanda suyun istifadesi zamani bir sira ononavi
problemlor meydana gixir:
halledici kimi istifado olunan duzlarin qurgu-
da dovr etdiyi zaman kristallagmast,

istilik dastyicilarinin qurguda sirkulyasiya za-
mani borularin agilanmasi,
100°C temperaturdan yuxart su qaynadig
Uclin olavoa olaraq doymus buxar tozyiginin
yaranmast,
soyuducu agent kimi sudan istifado zaman
monfi temperatur rejiminin alinmamasi va S.

Diinyanin aparici elmi qruplari son onillik-
lordo bu problemlori muxtalif Usullarla hall etmaya
calisirlar vo bu sahads ¢ox sayli ugurlu addimlar
atilmigdir. Ilk olaraq soyuducu agent kimi su ovo-
zino donma temperaturu asagi olan, elektrolit
duzlarda yaxsi hall olan spirtlor vo basqa iizvi
mayelor istifado olunmaga baglanmisdir vo bu
sahads elmi grupumuz torafindon do goxsayli elmi
islor goriilmiisdiir [3-5]. fonlu mayelarin bu sahado
istifado olunmasi son illorin maraqli todqiqatlart
sirasindadir. fonlu maddolor maye halda elektrolit
duzlar oldugu {iglin onlarin eyni zamanda ab-
sorbsion soyuducu qurgularda vo istilik nasos-
larinda holledici kimi istifado olunmaga genis
imkanlart vardir.

Metanol glinas istilik sistemlari, absorbsion

soyuducu qurgular va istilik nasoslarmda soyudu-
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cu agent kimi uzun illor arzinds istifads olunur.
fonlu mayelorin muxtalif organik mayelorlo qari-
siglar1 bu sahads potensial nimuns kimi son illor-
do mixtalif elmi gruplar torsfinden arasdiriimaga
baglanmigdir. Eyni zamanda duzlarin korroziya vo
kristalizasiya yaratmasi problemi do bu halda hall
olur. fonlu mayelorin arimo temperaturunun asag
olmasimin sobabi onlarin torkibindo Uzvi tobiatli
ionlarm olmasidir. fonlu mayelorin (izvi hissasinin
qurulusunda yaranan sferik ¢atinliklor duzun Kris-
tallagmasini gatinlosdirir [6].

Ona gors bu iki mayenin binar qarisigmin
absorbsion soyuducu qurgular va istilik nasosla-
rinda istilikdasiyict kimi istifado edilmosi elmi
grupumuz  torofindon  secilmisdir.  Tocrtbalor
zamani [EMIM][MeSOs]+CH3zOH, [BMIM][PFs]
+CH30H va [BMIM][FAP]+CH3OH qarisiglari-
nin sixhg, 6zliliyi, buxar tozyiglari, sas sirati, is-
tilik tutumu va s. xassalori analiz olunmusdur [6-
7]. Bu magalada ionlu mayenin atmosfer tozyigin-
do Vo miixtolif temperaturlarda metanol ilo qarisig-
mn sixliglart p(p,,,., T, x)/kq-m? aragdirlmigdr.

TOCRUBD® BOLMOSI Toqdim olunan
mogalada metanolun [EMIM][MeSQ3],
[BMIM][PFe] vo ya [BMIM][FAP] ionlu mayesi
ilo binar ganigiglarnin atmosfer, doymus buxar
tozyiglorindo vo genis temperatur intervalinda
sixhglarmm p(p,,, ., T,x)/kg-m? tacriibi naticalori

toqdim olunur. Tocriibalor Anton-Paar firmasinin
mixtolif vibrasiya edon borulu densimetrlori
(DMA HPM, DMA 4500, DMA 5000, DSA
5000M) vasitasi ilo aparilmigdir.

fonlu mayelor xisusi vakuum kolbalarda
yiiksok temperaturda (T=423.15 K- gadar) hall ol-
mus havadan, gazlardan vo sudan tomizlonmisdir.
Niimunodo hall olmus maddslor, ayrilan hava ga-
barciglart va s. tacriibonin diizglin aparilmasina
problem yaradir. Metanol basqa kolbada rektifika-
siya olunur vo sonra vakuum miihitindo ionlu
maye olan kolbaya tokiiliir. Kolbalarm elektron to-
rozido ovvalcadon vo sonradan ¢okilmosi ilo
ganisigin kiitlo konsentrasiyasi, sonra iso mol frak-
siyast tapilir.

ALINMIS NOTICOLOR. Ik olarag
garisiglart  togkil edon tomiz komponentlorin
sixliglart aragdirilmigdir. Metanolun sixligi Piazza
Vo Span [8] tarafindan Umumilosdirilmis adabiyyat

analizlori osasinda hazirlanmis hal tonliyi vasitasi
ilo hesablanmisdir. Tacriibalordo istifado olunmus
ionlu mayelorin genis temperatur intervalinda
sixhglart p(poT)/kg-m? tocriibi naticolori elmi
grupumuz  torsfindon  Olglilmiis  vo  darc
olunmusdur. Buna goro konsentrasiya asililiginin
analizi zamani [EMIM][MeSOs]-un sixhigi [9],
[BMIM][PFe]-mn sixlig1 [10] vo [BMIM][FAP]-n
sixligi [11] adobiyyatindan gotiirtilmiisdiir.
[EMIM][MeSOs]+CHs0H, [BMIM][PFe]+
CH30H va [BMIM][FAP]+CH30H qarisiglarinin
atmosfer, doymus buxar tozyiglorindo vo genis
temperatur intervalinda sixliglarin
P(Poore, T, x)/kg-m?® 6lctilmiis giymatlori Codval

1-do verilmisdir. [EMIM][MeSO3]+CH3OH voa
[BMIM][FAP]+CH3:0H qarisiginin = sixhiglariin
metanolun hocm konsentrasiyasindan asililiglart
Sakil (1-3)-do verilmisdir.

Alinmig  noticolordon  gorunur ki,
[EMIM][MeSOs]+CH:OH va [BMIM][PFs]+ CH:OH qari-
siglarmin  sixliglarmin -~ temperaturdan  asilt
doyismasi temperaturun vo metanolun konsentrasi-
yasinin artmasi ilo koskin azalir vo negativ forma
xarakterindodir.

TOCRUBS NOTICOLORININ TONLIK
VASITOSI ILO YAZILMASI. Maddolarin istilik-
fiziki xassalorinin genis temperatur va tozyiglords
Oyronilmasi zamam yalmz miioyyan edilmis qiy-
moatlordo 6lgmalor apartlir. Nozors alsaq Ki, istoni-
lon hal parametrlorinds bu xassalarin alds olunma-
s1 tigtin tacriibadon alinmus naticalorin tanliklor va-
sitosi ilo yazilmasi vacibdir. Mohz buna goro do
togdim olunan mogalodo [EMIM][MeSOs]+ CH5OH,
[BMIM][PFs]+CH3sOH va [BMIM][FAP]+CH30H qarisiqg-
larinin - sixhiginin p( Poorss T s x)/kq-m'3 Ol¢iilmiis
giymatlorinin temperatur vo konsentrasiyadan asi-

lihglart ikigat polinomial tonlik vasitasilo yazilmus-
dir

3

Z(/kut hiss. j > hy (1K), (1)

=0

pOors

burada hjj (1) - tonliyinda polinomun amsallaridir
Va har bir qarisiq tiglin ayriligda Cadval 2-ds orta
nisbi faiz xota ilo bilikds verilmisdir.
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Cadval 1
Tadqiqg edilmis gangiglarm atmosfer, doymus buxar tozyiglorinds va
genis temperatur intervalinda sixliglart p( Poorss T s X)/kq-m‘3.
a) [EMIM][MeSOs;]+CHz0H
w, met. % 0.0000 0.8503 1.9024 4.2894 8.5756 12.4535 16.9854
X, Met. 0.0000 0.0523 0.1110 0.2239 0.3765 0.4780 0.5684
mim/mol-kg! 565.31694 | 249.99385 | 108.17733 | 51.68570 34.08161 23.69471
263.15 1266.19 1260.85 1254.45 1240.10 1214.94 1192.86 1167.82
273.15 1259.09 1253.76 1247.35 1232.97 1207.77 1185.63 1160.52
283.15 1252.15 1246.76 1240.32 1225.90 1200.62 1178.39 1153.19
293.15 1245.28 1239.75 1233.31 1218.86 119351 1171.22 1145.93
298.15 1241.72 1236.29 1229.83 1215.35 1189.95 1167.61 1142.26
313.15 1231.53 1225.95 1219.45 1204.87 1179.30 1156.82 1131.30
333.15 1218.06 1212.36 1205.79 1191.07 1165.25 1142.55 1116.79
353.15 1204.65 1199.00 1192.37 1177.52 1151.47 1128.57 1102.59
373.15 1191.84 1185.79 1179.15 1164.26 1138.12 111511 1088.96
393.15 1178.90 1172.82 1166.12 1151.11 1124.74 1101.54 1075.16
413.15 1166.37 1159.97 1153.22 1138.07 1111.46 1087.99 1061.29
w, met. % 19.6252 22.5051 28.6195 40.0251 52.2538 55.7919 63.9978
X, met. 0.6112 0.6515 0.7207 0.8112 0.8757 0.8904 0.9196
miv/mol-kg? | 19.85540 | 16.69417 12.09178 7.26457 4.42990 3.84152 2.72732
263.15 1153.60 1138.40 1107.14 1052.30 998.01 983.09 949.72
273.15 1146.27 1131.02 1099.64 1044.55 989.97 974.96 941.38
283.15 1138.87 1123.55 1092.04 1036.67 981.79 966.70 932.91
293.15 1131.56 1116.18 1084.51 1028.83 973.59 958.39 924.37
298.15 1127.86 1112.45 1080.71 1024.90 969.52 954.27 920.15
313.15 1116.80 1101.27 1069.31 1013.07 957.22 941.84 907.38
333.15 1102.15 1086.47 1054.20 997.39 940.90 925.33 890.39
353.15 1087.82 1072.01 1039.45 982.09 924.92 909.12 873.60
373.15 1074.09 1058.15 1025.27 967.17 908.99 892.86 856.51
393.15 1060.15 1044.06 1010.84 952.00 892.83 876.36 839.12
413.15 1046.07 1029.75 995.98 935.95 875.27 858.31 819.84
w, met. % 76.6302 85.1880 90.8015 94.5235 97.6428 100.0000
X, Met. 0.9548 0.9737 0.9845 0.9911 0.9963 1.0000
mim/mol-kg! | 1.47852 0.84296 0.49113 0.28089 0.11704 0.00000
263.15 901.33 870.31 850.61 837.86 827.39 819.59
273.15 892.68 861.45 841.63 828.78 818.23 810.36
283.15 883.91 852.50 832.56 819.61 808.98 801.05
293.15 875.02 843.41 823.35 810.32 799.62 791.64
298.15 870.65 838.91 818.78 805.69 794.93 786.89
313.15 857.31 825.16 804.74 791.50 780.60 772.46
333.15 839.48 806.67 785.76 77221 761.05 752.70
353.15 821.61 787.88 766.29 752.33 740.82 732.18
373.15 803.05 768.22 745.85 731.39 719.48 71057
393.15 783.94 747.67 724.20 709.19 696.68 687.27
413.15 762.53 724.63 700.02 684.25 671.16 661.35
b) [BMIM][PFg] + CHsOH
w, met. % 0.0000 2.0060 52354 | 12.8899 | 26.3014 | 40.9396
X, met. 0.0000 0.1537 0.3289 0.5675 0.7599 0.8601
mis/mol-kg* 171.89683 | 63.69357 | 23.78035 | 9.86006 | 5.07636
278.15 1383.00 1365.50 | 133838 | 1276.73 | 1179.87 | 1086.75
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Codvalin davam
283.15 1378.77 1361.20 1334.02 1272.21 1175.28 1082.17
293.15 1370.32 1352.63 1325.32 1263.20 1166.10 1072.96
298.15 1366.11 1348.36 1320.99 1258.72 1161.52 1068.34
303.15 1361.90 1344.10 1316.67 1254.24 | 1156.94 1063.71
313.15 1353.50 1335.60 1308.04 124534 | 1147.79 1054.74
333.15 1336.78 1318.71 1290.89 1227.68 1129.48 1036.48
353.15 1320.16 1301.97 1273.85 1210.23 1113.31 1018.08
373.15 1303.63 1285.33 1257.09 1192.99 1096.29 998.94
393.15 1287.20 1268.84 1240.21 1175.95 1077.40 978.09
413.15 1270.88 125251 1223.86 1159.12 1057.07 954.84
w, met. % 50.5213 65.6245 | 80.1295 | 91.6840 | 95.5241 | 100.0000
X, met. 0.9006 0.9442 0.9728 0.9899 0.9947 1.0000
min/mol-kg* 3.44622 184324 | 087260 | 0.31917 | 0.16488 | 0.00000
278.15 1030.94 952.68 886.15 838.10 822.89 805.52
283.15 1026.76 948.34 881.76 833.56 818.33 800.90
293.15 1017.68 939.61 872.85 824.38 809.07 791.57
298.15 1013.03 935.08 868.42 819.79 804.42 786.86
303.15 1008.37 930.56 863.89 815.17 799.73 782.11
313.15 999.66 921.52 854.62 805.71 790.21 77251
333.15 981.03 902.88 835.40 786.15 770.55 752.79
353.15 962.51 883.23 815.16 765.75 750.11 732.23
373.15 942.61 862.25 793.74 744.17 728.49 710.55
393.15 920.89 839.39 770.49 720.85 705.17 687.21
413.15 896.50 813.74 744.48 694.98 679.31 661.32
c) [BMIM][FAP] + CHsOH
w, met. % 0.0000 0.7563 1.5076 5.1284 13.8886 | 30.2117 | 45.8044
X, met. 0.0000 0.1220 0.2182 0.4964 0.7462 0.8876 0.9391
mim/mol-kg? 22460731 | 111.82312 | 31.66426 | 10.61249 | 3.95387 2.02522
273.15 1652.08 1640.71 1629.66 1577.72 1460.56 1272.80 1130.31
278.15 1646.39 1635.05 1623.99 1572.08 1454.97 1267.68 1125.40
283.15 1640.71 1629.40 1618.32 1566.41 1449.60 1262.21 1120.33
293.15 1629.36 1618.10 1607.01 1555.04 1438.32 1252.09 1110.34
298.15 1623.70 1612.46 1601.36 1549.45 1432.74 | 1246.99 1105.26
313.15 1606.74 1595.54 1584.35 1532.46 1415.68 1231.27 1089.97
333.15 1584.22 1573.00 1561.82 1509.92 1393.28 1209.83 1069.10
353.15 1561.78 1550.58 1539.42 1487.62 1371.35 1188.45 1047.71
373.15 1539.44 1528.30 1517.19 1465.30 1349.35 1166.63 1025.42
393.15 1517.20 1506.12 1495.12 144317 1327.20 1143.33 1001.16
413.15 1495.05 1483.96 1473.04 1420.54 1304.46 1117.70 973.92
w, met. % 60.1716 73.5194 87.1245 96.2269 98.8799 | 100.0000
X, met. 0.9650 0.9806 0.9920 0.9979 0.9994 1.0000
mim/mol-kg* 1.13296 0.61651 0.25295 | 0.06711 0.01939 | 0.00000
273.15 1023.65 940.81 868.89 826.54 814.94 810.13
278.15 1018.89 936.07 864.23 821.92 810.33 805.52
283.15 1013.92 931.29 859.55 817.28 805.70 800.90
293.15 1004.15 921.67 850.10 807.93 796.37 791.57
298.15 999.17 916.74 845.30 803.20 791.65 786.86
313.15 984.06 902.00 830.76 788.81 777.29 77251
333.15 963.50 881.66 810.76 769.01 757.55 752.79
353.15 942.27 860.53 789.89 748.35 736.96 732.23
373.15 919.62 838.09 767.80 726.55 715.25 710.55
393.15 895.15 813.74 743.93 703.05 691.86 687.21
413.15 867.58 786.58 717.35 676.96 665.91 661.32
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(1) tonliyi todqiq edilmis ionlu mayelarin
metanol ganisiglarinin sixhigmi p(p,,, ., T,X) toc-

ribs xotasi daxilinds hesablanmasina imkan verir.
Bu qayda ilo [EMIM][MeSOs]+CH:0OH,
[BMIM][PFe]+CH:OH  vo  [BMIM][FAP]+
CH3OH garisiglarinin olds edilmis tocriibi natico-
lori (1) tonliyinin kémoayi ilo hesablanmigdir. Nii-
muno olarag [EMIM][MeSOs]+CH3OH o
[BMIM][PFe]+CH3OH qarnisiglarinin ~ sixliginin
Proc(Poore» T2 X) tocrlibi naticalari ila (1) tonliyi ilo

hesablanmis p, (P, ., T,X) naticalori arasmda xo-

tanin muxtolif kitlo faizlorindo temperaturdan T/K
asililiglart Sokil 4 va 5-ds verilmisdir. Eyni zaman-
da (1) tonliyinin kdmayi ilo almmus tocribi vo ado-
biyyat giymaotlorinin migayiss edilmasi mumkin
olur. Belo ki, cox zaman odabiyyat giymotlori vo
tocriibadon alinmis qiymatlor eyni temperaturda
olmur. Bu zaman empirik (1) tonliyinin kémayi ilo
tocriiba giymatlori interpolyasiya olunur va adabiy-
yat temperaturuna uygun sixhigini vo onlarin ado-
biyyat giymotindan faizlo forgi hesablanr.
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Sakil 1
[EMIM][MeSO3]+CH30OH qarigiginin atmosfer, doymus
buxar tazyiglorinds vo miixtslif temperaturlarda T/K sixli-
ginm p(pgors, T, X)7kg-m® metanolun kiitls faizindon

wW/% asililigr: €-263.15K; B 273.15K; A -283.15K;
@293.15K; <>-298.15K; [1313.15K; A-333.15K;
(0353.15K; * -373.15K; X~ 393.15K; + - 413.15K.

Toadqiq olunmus [EMIM][MeSOs]+CHsOH
Vo [BMIM][FAP]+CH3OH qarsiglart {iglin six-
liginin p(pws,T,x)/kq-m'3 odabiyyat giymoatlori
olmadigi liglin bu mogalods almmis naticalor ilk

dofa togdim edilir. [BMIM][PFe]+CH3zOH qarisigt
Uclin Zafarani-Moattar vo Shekaari [12] torafindon
cap edilmis 60 tocriibi sixliq qiymatlori bizim
naticalar ilo miigayiss edilmis vo Aplp=+0.315 %
orta nisbi faiz xatast alinmigdir.
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Sakil 2
[BMIM][PFe]+CH30H garisiginin atmosfer, doymus bu-
xar tozyiglorinds vo muxtolif temperaturlarda T/K sixligi-
nn p(poors, T, X)7kg-m® metanolun kiitls faizindan w/%

asililigl: €-278.15K; M-283.15K; A-293.15K;
@-298.15K; <>-303.15K; [1-313.15K; A-333.15K;
(0-353.15K; *%k-373.15K; X-393.15K; +-413.15K.
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Sokil 3
[BMIM][FAP]+CH30H qarigigimn atmosfer, doymus
buxar tozyiqglorinds va miixtalif temperaturlarda T/K sixhi-
g p(pgors, T, x)7kg-m metanolun kiitls faizindan
W/% asihhigr: 4-273.15K; l-278.15K; A-283.15K;

@-293.15-K; <-298.15K; [1-313.15K; A-333.15K;
0-353.15K; *-373.15K; X-393.15K; +-413.15K.
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aIAPD = (100/”)'(pexp'pcal)/pexp = 100157 %

bAPD = (100/n)'(pexp'pca|)/pexp = 100299 %

CAPD = (100/”)‘(/)exp'pca|)/pexp = 100225 %

100+ (p exp-p cal)ip exp,%0

0.10

0.08 r

0.06 r

0.04 r

0.02 §

-0.10
27315 293.15 313.15 333.15 35315 373.15 393.15 413.15

(1) tonliyinda h;j smsallarimin giymatlori.
a) [EMIM][MeSO3] + CH;0OH?

Cadval 2

hoo = 1473.824905
hoy = -762.7567678
hoz = 1203.888152
hos = -694.1884658

hyo = -0.8772815462
hy = 1.679040643
hy2 = -9.135685342
hyis = 5.726074385

ha = 0.3615562360-10°
ha1 = -0.5726006894-107
hz = 0.2804353457-10
hs = -0.1666004687-10

hs = -0.1057685182-10¢
ha1 = 0.5668577967-10°
hs, = -0.2845449327-10"

has = 0.1566419449-10*

b) [BMIM]

PFs] + CH:OH?

hoo = 1547.649514

hor =-0.1765102962

hee = -0.2123697165-107
hos = 0.2247629990-10°

hyp = 2017.569411
hy =-25.10916394
hi, = 0.7245822564-10"
his = -0.6980399612-10*

hao = -5230.879430

hp1 = 46.77968067

hy =-0.1272476721

hos = 0.1134397551-10°

hs = 2907.420172
hsy = -24.25251045
hs, = 0.6325218153-10

hss = -0.5328798111-10*

¢) [BMIM][FAP] + CHzOH¢

hoo = 1954.962797
hor = -1.022658513
hee = -0.4965970482-10°
hes = 0.6761354378-10°

hyo = -541.3497326
h;; =-9.792811931
h, = 0.3220675280-10*
his = -0.3418248527-10*

hzo = -332.6400608
hz = 11.20064000
hy, =-0.3227778109-10*
hzs = 0.3001639629-10*

hso = 142.5555737
hsy = -3.008793559
hs, = 0.6593146476-1072
hss = -0.3692272148-10°
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Sokil 4

[EMIM][MeSO3]+CH30H qarigiginin atmosfer, doymus
buxar tazyiglorinds vo miixtalif temperaturlarda T/K sixli-

g tocrlbi .. (Pyors, T, X) Naticalari (2) tanliyi ilo

hesablanms p, . ( Poorss T s X) naticalori arasinda xstanin

metanolun miixtalif kiitlo hissalorinda Wetanol temperatur-
dan T/K asililigi: €-0; l-0.8503; @-1.9024; A -4.289%;
<{>-8.5756; A-16.9854; [1-12.4535; O-19.6252;
€-22.5051; W-28.6195; @-40.0251; A-52.2538;
<{>-55.7919; [1-63.9978; A\-76.6302; O-85.1880;
<-90.8015; A-94.5235; [1-97.6428; O-100.
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{ONLU MAYELORIN METANOL QARISIQLARININ SIXLIGI

DENSITY OF IONIC LIQUIDS MIXTURES WITH METHANOL

G.ABDULLAYEVA, Kh.SULEYMANLI, A ALIEV, J.SAFAROV, M.BASHIROV, E.HASSEL

The measured density values p( Poorss T s X)/kg-m'3 of binary mixtures of ionic liquids 1-ethyl-3-methylimidazolium

methanesulfonate [EMIM][MeSOs], 1-butyl-3-methylimidazolium hexafluorophosphate [BMIM][PF¢] and 1-butyl-1-methylpyr-
rolidinium tris(pentafluoroethyl)trifluorophosphate [BMIM][FAP] with methanol has been presented. The measurements have
been carried out in the temperature interval T=(263.15+413.15)K using a various Anton-Paar DMA series vibration tube densim-
eters with uncertainty Ap/p=1(0.005+0.1)%. Investigated mixtures can be used in the solar heat collectors, absorption
refrigeration machines and heat pumps.

TUVIOTHOCTB PACTBOPOB MOHHBIX ’KUJTKOCTEN C METAHOJIOM

I.ABJIYJLTAEBA, X.CYJIEHUMAHJIbI, A.AJIMEB, I.CA®APOB, M.FAIIIUPOB, 3.XACCE.I

IpuBenenHa 3aBUCHMOCTb IIOTHOCTH p( Poorss 15 X)/Kr-M‘3 OWHAPHBIX PacTBOPOB 1-3THII-3-METHIMMHAA30JIMIT METaH-

cynapdorar [EMIM][MeSOs], 1-6yrun-3-mertunumunazomuii rexcadyopodochar [BMIM][PFs] u 1-6yTun-3-metmiumumia-
somuii  Tpuc(nertadutyopostun)tpuduryopodocdar [BMIM][FAP] ¢ MeraHOMOM. DKCIEPUMEHTHI OBUTH TMPOBEACHBI IPU
Temmeparypax 1=(263.15+413.15)K Ha pa3mMuHBIX YCTaHOBKAaX BHOPAIMOHHBIX JeHCHMETpoB (upmbr Anton-Paar ¢ morper-
Hocthio Aplp=+(0.005+0.1)%. WccnenoBaHHbIe pacTBOPHI MPEIHA3HAYEHBI IS KCIIONB30BAHUS B COJHEYHBIX TEILIOBBIX
KOJUIEKTOpaX, a0COPOLIMOHHBIX XOJOIMIBHBIX YCTAHOBKAX M TEIUIOBBIX HACOCAX.
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