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TennoTa 11cnapeH11~ 11 TeMnepaTypa Kl1neHI1~ Haxo~Tc~ a P~AY 
Ba*He~WHX $11311KO-XI1MI14eCKI1X eeni1411Ht xapaKTepi13Y~11X OpraHI1-
4eCK11e coeAI1HeHI1~. An~ opraHI14eCK11X npoH3BOAH~X acTaTa onpe
AeneHI1e AaHH~X eeni1411H KnaCCI14eCKI1MI1 MeTOAaMI1 Henp11eMneMO 
BBI1AY npeAenbHO HI13KO~ KOH~eHTpa~l111 acTaTa. B 3TOM cny4ae 
MO*HO C ycneXOM 11CnOnb30BaTb ra30*11AKOCTHY~ XPOMaTorpa$11~, 

npi1MeH~~ cpaBHI1TenbH~~ MeTOA/~~no KOTOpOMy CTpO~TC~ ni1He~H~e 
aaBI1CI1MOCTI1, ce~s~ea~11e napaHeTp~ YAeP*I1BaHI1~ co C9o~cTeaMI1 
/11CKOM~MI1 An~ COeA11HeHI1~ acTaTa/ COeA11HeHI1~ ranoreHOB. 

MeTOAOM ra30*11AK0CTHO~ XPOMaTOrpa$1111 6~n11 onpeAeneH~ TeM
nepaTyp~ Kl1neHI1~ P~Aa anK11nacTaTI1A09 12•31 , acTaT6eH3ona 14~1 
11 rano11AH~x npOI13BOAH~x acTa T6eHaona 16 •71 .BpeMeHa YAeP*I19aH11~ 
ranOI1AH~X npOI1390AH~X , a TaK*e aHanOri14H~X COeA11HeHI1~ aCTaTa 
e yKaaaHH~x pa6oTax 6~n11 onpeAeneH~ Ha HenOA911*H~x ¢aaax, 
OTnl14a~~I1XC~ no non~pHOCTI1. Paan11411e 9 non~pHo~ cocTa9n~~e~ 
3Heprl111 Me*MOneKyn~pHOrO 93ai1MOAe~CTBI1~ Me*AY ran011AH~MI1 npo-
11380AH~MI1 11 non~pHO~ CTa~I10HapHOH $a30~ MO*eT CnY*I1Tb npi1411-
HOH pacxo•AeHI1~ eeni1411H TeMnepaTyp~ K11neHI1~ opraH114ecKI1X 
coeAI1HeHI1~ acTaTa, onpeAeneHH~x 9 paani14H~x na6opaTop11~x. 

Uenb~ Hawe~ pa6oT~ ~e11noc b Haxo•AeHI1e TennoT~ 11cnapeH11R 
np11 TeMnepaType Kl1neHI1~ 11 TeMnepaTyp~ K11neHI1~ HeKOTOpHX apo
MaTI14eCKI1X coeA11HeHI1~ acTaTa no 11HAeKcaM YAeP*I1BaHI1~(1) 3TI1X 
COeA11HeHI1H Ha HenonRpH~X HenOA911*H~X $a3ax - CK9anaH 11 anl1e-
30H L,a TaK*e onpeAeneHI1e TennoT~ 11cnapeH11~ acTaT6eHaona 
11 1130Mepoe acTaTTonyona no o6paTHO nponop~I10HanbHO~ aa911CI1-
MOCTI1 11x a6con~THoro YAenbHoro YAeP*I19aeMoro o6oeMa oT TeMne
paTyp~ KOnOHK11. 

3KCnEP HMEHTAnbH~ 4ACTb 

HHAeKc~ YAeP*I19aHI1~ apoMaTI14eCKI1X coeA11HeHI1~ ranoreH09, 
9Kn~4a~ acT aT, 6~n11 oueHeH~ HaMI1 9 pa6oTax 16 •6 1• A6com<lTH~e 
YAenbH~e YAeP*I19aeH~e o6oe~ ran011AH~x npOI1390AH~x 6eHaona. 
acTaT6eHaona 11 1130MeP09 acTaTTonyona 113MepeH~ cornacHo pe
KOMeHAa~l111, AaHHO~ 9 pa6oTe 19 1• B 3!<cnepi1HeHTax no onpeAene
H11~ TeMnepaTyp~ K11neHI1~ 11ccneAYe~x coeA11HeHI1~ 9~nonH~ni1Cb 

ycn0911~, o6~4HO co6n~AaeM~e 9 raaoxpoMaTorpa$114ecKo~ npaKTI1-
Ke 1101. Bee rasoxpoMaTorpa$114eCK11e 113MepeHI1~ npoBOAI1nl1cb 
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M~H~MYM 5 pa3 AnR Ka*AOro COeA~HeH~R,KaK npa8~no, np~ 4eT~pex 
TeMnepaTypax KOnOHK~ Ha HenOnRpH~X HenOA8~*H~X $a3aX - CK8a
naH ~ an~e30H L. 

PE3YnbTAT~ ~ 06CY*AEH~~ 

TennoTa ~cnapeH~R (~H v) . 3Ty 8en~4~HY MO*HO Ha~T~ KaK Me
TOAOM cpa8H~TenbHOro pac4eTa, TaK ~ npR~M ~3MepeH~eM a6con~T

Horo y,qenbHOro YAeP*~8aeMOro o6"beMa. 
AnR pac4eTa TennoT~ ~cnapeH~R np~ HOpManbHOi1 TeMnepaType 

K~neH~R HeKOTOP~X apOMaT~4eCK~X COe,q~HeHH~ acTaTa no nep80My 
MeTOAY ~CnOn b308an~ nHHe~HY~ 3a8~C~MOCTb HHAeKC08 y,qep*~8aH~R 
apoMaT~4eCK~x rano~,qH~x coe,q~HeH~I1 OT ~x TennoT~ HcnapeH~R. 

Ben~4HHy t.H vAnR 6eH30na , TOnyona H MOHOranOHAH~X npOH380AH~X 
6eH30na np~ HX HOpManbHO.:::i TeMnepaType KHneHHR B3RnH H3 pa6o
T~ / l l/ , a AnR ranO~AH~X npOH3B0AH~X TOnyona ~ $TOp6eH30na pac
C4~TanH no npH6nH*eHHOMy ypa8HeH~~ KHCTRKOBCKOro l l2~AnR acex 
~cnonb3yeM~x aenH4HH 3a ~cKn~4eH~eM $Top6eH3ona Ha6n~,qan~cb 
4eTKHe n~Hei1H~e aaaHCHMOCT~ I OT t.Hv a PRAY MOHorano~AH~X 
coe,qHHeH~I1 6eH3ona. BenH4~HY t.Hv An.fl $Top6eHaona 8 pac4eTax 
He Y4~T~aan~. 

~CnOnb3yeM~e HaMH nHHei1H~e 3aB~CHMOCTH 6~nH B~4HCneH~ no 
MeTo,qy HaHMeH bWHX KBaApaTOB . Pe3ynbTaT~ raaoxpoMaTorpa$H4ec
Koro onpe,qeneHHR TennoT~ ~cnapeHHR npH HOPManbHO~ TeMnepaType 
KHneH~R HeKoTop~x coe,q~HeH~~ acTaTa np~ae,qeH~ a ma6A. 1 

Ta6/M.4{l 1 
TennoT~ ~ cnapeH~.fl (L\H v) apoMaTH4e CKHX coe,q~HeHH~ acTaTa 

AHv Ka.JI/NOJ!b 

Coe,D.HHeHM no ~eKcaw y~e~HB. no 

CKB8JlaH 
ypaBHeH1110 A HV 

AnHe30H L <I> 
C6H5At 10163 10189 10369 10240±100 

OpTO 10664 10640 - 10652± ?0 
c6H4PAt weT a 1038? 103?3 - 1o;,oe± GO 

napa 10168 !0165 - 1016?± 20 

OpTO IIOI? 1104? lll5? II0?4:!:IIO 
C6H4CH3At MeTa III14 1102? II26I 11134± 90 

napa 1II20 II124 II2?2 lli72t 65 
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~ npeACTa8nR~T co6o~ cpeAH~e 3Ha4eH~R ~Hv, Ha~AeHH~e np~ Tpex 
paan~4H~x TeMnepaTypax KOnOHK~. AaHH~e ma6n. 1 noKa3~8a~T 
xopowee co8naAeH~e peaynbTaTo8 ~cnonb308aH~R cpa8H~TenbHoro 
MeTOAa OnpeAeneH~R t.H v Ha HenOnRpH~X HenOA8~*H~X $a3aX CK8a
naH ~ an~e30H L. 

TennoTa ~cnapeH~.fl np~ HOpManbHol1 TeMnepaType K~neH~R 6~na 
TaK*e onpeAeneHa HaM~ np.fi~M MeTOAOM, peKOMeHA08aHH~M 8 pa6o
Te 1 13~ A8TOp~ npeAnara~T ~cnonb308aTb 3a8~C~MOCTb a6con~THoro 
y,qep*~8aeMoro o6"beMa (V g) 86n~3~ T04K~ K~neH~.fl ~ccneAyeMoro 
coe,q~HeH~.fl OT TeMnepaTyp~ KOnOHK~ (Tc): 

\H s 
lgV 

g 
2,3RT c 

+ K, /1/ 

r,qe ~H 8 -TennoTa paCT80PeHH.fl, R - yHHaepcanbHa.fl ra3oaaR 
noCTORHHaR ~ K - KOHCTaHTa. ~3BeCTHO, 4TO TennOTa paCTBOpe
H~R CBR3aHa C TennOTO~ HCnapeHH.fl COOTHOWeHHeM 

t.H 8 = t.H v - L\h , /2/ 

r,qe t.h - H36~T04HaR 3HTanbnHR cMe~eHH.fl. AaTopaM~ pa6oT~ 1 141 
6~no noKa3aHo, 4TO TennoTa pacT80peHHR a Henon.RpH~x paCT80p~
TenRx ,qnR MHOr~X Be~eCTB COBnaAaeT C TennOTOI1 HCnapeH~.fl. npH 
xpoMaTorpa4J~po8aH~H ae~ecTa Ha HenoJt.fiPH~X cTa4~0HaPH~x ltla3ax 
aen~4HHa Ah COCTaBnReT ,qonH np04eHTa OT t.Hv H e~ MO*HO npe
He6pe4b, npHHRB t.H v = t.H 6 • 

no nHHe~HO.:::i 3a8HC~MOCT~ lg V g OT 1/ T c 6~n~ OnpeAeneH~ 
TennoT~ HcnapeH~R acTaT6eH3ona H H30Mepoa acTaTTonyona /ma6A.11. 
3Ha4eH~R oHv , Ha~,qeHH~e A8YMR pa3nH4H~M~ MeTO,qaM~, XOpOWO 
cornacy~TcR Me*,qy co6oi1. no yTBeP*AeHH~ aaTopoa pa6oT~ 11&1 , 

norpeWHOCTb B OnpeAeneH~~ TennOT~ HCnapeHHR MO*eT COCTaBnRTb 
+/600~900/ Kan/MOnb. 

AnR npo8epK~ AOCTOaepHOCT~ nony4eHH~X no ypaeHeHH~ /1/ 3Ha-
4eHH~ \HvAnR coe,q~HeH~~ acTaTa ~~ npoaen~ 8~weon~caHH~M Me
TOAOM onpe,qeneH~e TennoT ~cnapeHH.fl MOHoranoreHnpo~3BOAH~x, 
xopowo ~3eecTH~x ~3 nHTepaTyp~ 110 1 . 

B ma6A.2 npe,qcTasneH~ 3Kcnep~MeHTanbH~e 3Ha4eH~R a6con~T
H~X y,qenbH~X y,qep*HBaeM~X 06"beMOB ranO~AH~X npOH3BOAH~X 6eH-
30na, BKn~4aR acTaT6eH3on, ~3MepeHH~x Ha ~a3e an~e30H L np~ 
pa3n~4H~X TeMnepaTypax KOnOHK~ s6n~3~ TeMnepaTyp~ KHneHHR 
H3y4aeM~X coe,qHHeH~~ . 3,qecb *e np~BOARTCR TennoT~ HcnapeH~R, 
Ha~,qeHH~e no ypa8HeH~~ /1/ MeTOAOM Ha~MeHbWHX K8aApaTOB. An.fl 
cpasHeH~R np~80ARTCR n~TepaTypH~e ,qaHH~e. Ha6n~,qaeTCR xopowee 
cornac~e. 

3 



~~~2 

A6con~TH~e YAenbH~e YAeP*~aaeM~e o6DeM~ {Vg)~ HaHAeHH~e 
no H~M ~Hv ranOHAH~X npOH3BOAH~X 6eH30na 

Coe,qHHeHM t 0 c 'g• a~s/r 
A H. • KaJl/WOJlb 

t Kl!II. 
oc c • 

no ypaBH. (I) JlHT. II JJ 

c6u5r 8I,O 9I,I 
84,I 84,3 

~.3 86,2 79,4 '72fJ? ?534 

89,0 7.3 ,4 

C6B5Cl 
I28,0 10I ,6 
I3I , I 94,4 

I3I ,7 133,0 89,4 8265 8423 

I36,3 82,5 

c6H5Br 
I52,6 I03 , I 
I54,7 9'7 ,3 

I56,I I5? ,0 91 ,9 8929 6966 

I59,8 86,4 

C6H5I 
I83 ,6 89, 2 
I8?,3 8I,9 969I 9548 

188,3 19I,5 ?4,8 

2!0 ,0 96 ,2 

C6H5At 
2I3,0 90,0 
216,0 83,3 

216±2 2I? ,9 80,5 I0369 -
220,0 ?6,8 
222,3 ?3 ,9 

--

TeMnepaTypy K~neHHR ~KHn ) apoMaT~4eCKHX coeA~HeH~H acTaTa 
MO*HO OnpeAen~Tb Ha OCHOBe HaHAeHH~X HaMH npR~M ~3MePeHHeM 
TennoT ~cnapeH~R no 3Mn~p~4eCKOH sae~c~MOCT~ K~cTRKoecKoro 11 21 

21-' 
~H v = (1 + "i'O{))TKHn {8,75 + RlnTKim), 131 

rAe 1-' - AHnOnbH~H MOMeHT, TKHn - HOp~anbHaR TeMnepaTypa 
KHneHHR /°K/. BB~AY TOrO, 4TO A~nonbH~e MOMeHT~ COeA~HeH~H 
acTaTa HeHaeecTH~, e pac4eTax ~ Hcnonb3oean~ eenH4~H~ p 
AnR COOTBeTCTBY~HX COeAHHeHHH ~OAa, nOCKOnbKY pa3n~4HR 
B 3Ha4eH~RX AHnOnbHOrO MOMeHTa n04T~ He BnHR~T Ha onpeAeneH~e 
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TeMnepaTyp~ K~neH~R. Pac4eT TeMnepaTyp K~neH~R npoBOAHn~ no 
MeTOAY npo6 ~ OWH60K. nony4eHH~e 3Ha4eH~R tKHn np~BeAeH~ 
e ma6A.3, rAe TaK*e npeACTaeneH~ tKHn acTaT6eHaona , ~aoMe
poe acTaT~Top6eHaona, acTaTTonyona ~ a cTaTxno6eH3ona, HaH
AeHH~e MeTOAOM cpaeH~TenbHoro pac4eTa no ~HAeKcaM YAeP*~BaH~R. 
AnR nocTpoeH~R aae~c~MOCTH ~HAeKcoe YAeP*HBaHHR ranoreH3aMe
~eHH~x apoMaTH4eCKHX COeA~HeH~H OT HX tKHn 3Ha4eHHR TeMnepa
Typ K~neH~R cooTeeTCTBy~~x coeAHHeH~H 6~n~ B3RT~ ~a 1161• AaH
HaR 3aBHCHMOCTb CTPOHnacb no MeTOAY HaHMeHbWHX KBaApaTOB. npH 
3TOM, KaK H B cny4ae HaXO*AeH~R TennOT~ HCnapeHHR MeTOAOM 
Cpa aHeHHR, 3Ha4eH~R AnR ~TOp6eH30na He npHHHManHCb 8 paC4eT. 
B ma6A.3 npHBeAeH~ TaK*e ycpeAHeHH~e 3Ha4eHHR TeMnepaTyp~ 
K~neHHR ( tKHfl ) H3y4eHH~X HaMH apOMaTH4eCKHX COeAHHeH~H acT a
T a. 

Ben~4HHa TeMnepaTyp~ KHneHHR acTaT6eHaona xopowo cornacyeT
CR C HaHAeHH~M~ paHee 3Ha4eHHRMH /212+2/°C / S/ ~ 217 °C ! 6!. AnR 

H30Mepoe acTaTxnop6eHaona npHBOAHMaR HaMH TeMnepaTypa KHneHHR 
npHMepHO Ha 20° HH*e, 4eM B pa60Te 111 , 4TO B~XOAHT 3a npeAe
n~ owH60K rasoxpoMaTorpa~H4ecKoro onpeAeneHHR t KHn opraHH-
4eCKHx COeAHHeHHH. BepORTHO, 3TO CBR3aHO C TeM, 4TO aBTOp~ 
pa6oT~ / 7/ HCnOnb30BanH KOnOHKH CO CMeWaHHOH CTaUHOHapHOH ~a-
30H /20% CHn~KOHoeoro Macna AC 200 H 6% 6eHTOHa-38/, HMe~eH 

Ta6.11U~ 3 

TeMnepaTypa KHneHHR apoMaTH4eCK~x coeAHHeHHH acTaTa 

TeWlepa.Typa KHlleHWI, °C 

Coe,D.HHemm no no HHAeKcaM YAe~KB. 
ypa?HeHHJO 

Amte30H I t K.l10. 3) CKllaJlaH 

C6H5At 2I3 , 4 216,5 2I8 ,0 216±2 

opro 213,5 214, 1 212,6 213±2 
c6H4FAt weT a 206, ? 206,7 204,3 206±2 

napa 209,5 208,5 208,1 209±2 

opro 238,2 235 ,5 236,8 237±2 
c 6H4cH3At weT a 238, 9 236,7 23?,3 23?±2 

napa 237,& 235,3 235 ,5 236±2 

opro - - 258 256±2 
c6H4C1At weT a - - 2b5 255±3 

napa - - 253 253±2 
-~-- -----
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noe~weHHY~ non~pHOCTb. An~ non~pH~x ¢as Ha~6onee xapaKTepH~ 
Op~eHTa~HOHH~e H HHAYK~HOHH~e CHn~ B3aHMOAeHCTBH~, 4TO npHBO
AHT K yeenH4eHH~ 3HeprHH Me~MoneKyn~pHOro B3aHMOAeHCTBH~ 
HCCneAyeM~X Be~eCTB C H~nOABH~HOH ¢a30H, npHBO~ K 3aB~WeHH~M 
3Ha4eHHAM onpeAenAeM~X eenH4HH IO 

BblBOAbl 

1. C HcnonbsoeaHHeM AaHH~x H3MepeHH~ a6con~TH~x YAenbH~x 
YAeP~Heae~x o6oeMOe enepe~e onpeAeneH~ TennoT~ HcnapeHH~ pA
Aa apoMaTH4eCKHX coeAHHeHHH acTaTa. HaHAeHH~e 3THM MeTOAOM 
eenH4HH~ ~Hvxopowo coenaAa~T co 3Ha4eHH~MH TennoT HcnapeHHA, 
pacc4HTaHH~MH cpaeHHTenbH~M MeTOAOM no HHAeKcaM YAeP~HBaHH~. 
~nA H3y4eHH~x coeA~HeHHH acTaTa nony4eH~ cneAyn~He TennoT~ 
HCnapeHHA: 

acTaT6eH30n - 10240 Kan/Monb 
acTaT¢Top6eHson 

OpTO - 10652 -··-
MeTa - 10380 -··-
napa - 10167 _,,_ 

acTaTTonyon 
OPTO - 11074 _II_ 

MeTa - 11134 _,,_ 
napa - 11172 -··-

2. TeMnepaTyp~ KHneHHA HeKOTOP~X apOMaTH4eCK~X COeAHHeHHH 
acraTa onpeAeneH~ ABY~ MeToAaMH: no TennoTaM HcnapeHHA "' 
MeTOAOM cpaeHHTenbHOro pac4eTa. HaHAeH~ cneAY~He TeMnepaTyp~ 
KHneH~A: 

acTar6eHaon 
acTaT¢Top6eHaon 

OPTO 
MeTa 
napa 
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acTaTxnop6eH30n 
OPTO 
MeTa 
napa 

acTaTTOnyon 
OPTO 
MeTa 
napa 

- /216+2 JOC 

- /213+2/0 c 
- /206+2/ °C 
- /209~2J0C 

- /258+2/ °C 
- 1255+2rc 
- /253~2/ oc 
- /237+2/ °C 
- 1237+2rc 
- /236+2;oc 
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