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I'naBa 4.
TPUDSTUIIEHTJIMKOJIb U TETPASTUJIEHI'JIMKOJIb
OuU3UYECKUE CBOWCTBA TPUATHUIICHIIIUKOJISA

TpUATUIEHTTIUKOIIb (TPUTIIUKOJIb, STUICHIIIMKOIbIUNOKCUIITUIOBBIA 3(up,
OUC(OKCUATHII ) [JIMKOJIEBBIN 3Up; MU-P-0KCUITOKCUITAH)
CH20OHCH>0CH>CH>OCH2CH20H — GecuBeTHas, npo3pavHas, Bsi3Kasi,
TUTPOCKOTIMYHAS KUJIKOCTh, MpakTuuecku 0e3 3amaxa. [Io MHOTMM CBOWCTBaM U
00J1acTSIM MPUMEHEHUSI OH MOX0K Ha JUATHICHIIIMKOJIL. MoJIeKyJIsipHas Macca
TpudTHIeHIHKOoS 150,18, OcHOBHBIE QU3NYECKUE XapaAKTEPUCTUKU
TPUATWICHIJIMKOJISI TIPUBEICHBI HUXKE:

[InotHocTs (uctunnas) npu 20°C, r/cm® 1,1243
OTHOCHTENBHAS TIOTHOCTH d 29 1,1254
Temneparypa °C kuneraus npu 101,3 kl1a(760mMm.pT.cT.) 287,4
3aMep3aHHus -7,2
o ITa <1,33
JaBnenue HacoleHHoro napa npu 20°C MM, DT, O, <001
Kosbdunuent npenomneHus nz 1,4559
Monekynsipaas pepakius Habmonacmas 36,36
BBIUMCIIECHHAS 36,24
[ToBepxHocTHOE HaTspKeHue npu 25°C, MH/M (aus/cm) 45,2
Tapaxop HaOJII0JaEMBII 350,9
BBIYMCIECHHBIN 348,2
VnenpHas TeroéMkocTs mpu 20°C f;iﬁgf%) g;égg
TermonpoBoaHocTk npu 20°C E;EI(\Z;IQC <0 0,8620355
Bszkocts npu 20°C, mlla (cII3) 47,8
Jmsnexrpraeckast npoHuiaeMocth mpu 20°C 23,69
DnekTponposoHocTs mpu 20°C, Om?*-cm™ 8,4-10°8
JumonpHbI MoMeHT Tipu 25°C, D 2,99 12, s. 2400
KoncranTa Tpyrona 30,95
KoncTaHnTa aucconumanyy BOJHOTO pacTBOpa 14,5
CKOpPOCTB 3BYKa B TPHATHIICHITINKOIC TIpH 25°C, M/C 1608

Kputnueckue mapameTpsl, SBISIOMIAECS PACUETHBIMHU, TaK KaK
TPUATWICHIJIMKOJIb HAYUHAET PasiaraThCsl HUKE TEeMIEpaTyphl KUIICHUS
(Temneparypa Hauazna ero pasznoxenus 206,5 °C), npuBeaeHbl HUXKE:

Kputnueckas remmneparypa, °C 437+£5
mlla 3,4+0,4
Kre/cm? 342442

Kpunrnueckoe nasnenue
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| KpuTHueckas mI0THOCTb, I/cM® | 0,337+0,01 ‘

O TepMOAMHAMUYECKUX CBOMCTBAX TPUITHIECHTIIUKOJISI MOYKHO CYJIUThH TIO
CJIEAYIOIIUM JaHHBIM:

Tertora, xJ[>x/Mob (KKaJ1/MOJIB)
obpaszosanus npu 25°C -801,4 (-191,4)
CTOPaHMS JKHUIKOCTH IPH ITOCTOSIHHOM JaBICHHUH 3565,1 (851,5)
TIIABICHUS 18,2+0.4 (4,3+0,1)
ucnapenus npu 101,33 kI1a (760 mm.pT.CT.) 62,6 (14,9)

3aBUCUMOCTD TEIUIOTHI UCTIAPCHUS TPUITUICHTIIUKOIS OT TEMIIEPaTypPhl
nokasaHna Ha puc.l.
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Puc. 1. 3aBucUMOCTb TEIIOTHI UCHAPEHUS STUIIEHTIIUKOIS (1),

TUATWICHIIIUKOIS (2) M TPUATUIIEHIIUKOASA (3) OT TeMIeparyphbl.

IIJI0THOCTH TPUATWIECHITIMKOJISL B TemniepaTypHoM uHtepBane 20 — 150 °C
paccuutbiBaeTcs 1o gopmye:

p=-0,00080t+ 1,1403

JIJIsl TPUITHIICHTITUKOJISI M €70 BOJIHBIX PACTBOPOB 3aBHCUMOCTh ILIOTHOCTH
oT Temneparypsl B uarepBaie ot —40 no +80 °C ngana Ha puc.2, a npu 0ojee
BBICOKHX TeMIlepaTypax — B Tabi.1.
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Puc.2. 3aBUCUMOCTD IIIOTHOCTH BOJHBIX PACTBOPOB TPUATUIICHIVIUKOJIS
(T3I') oT TemnepaTypsl

Tabnuna 1. 3aBUcUMOCTb TWIOTHOCTU TpUATWIEHTTUKOIA (TOT)) u ero
BOJHBIX PACTBOPOB OT TEMIIEPATYPhI

Temneparypa,°C IL10THOCTS NIpH pasnu4Hoi kKonnenTpamuu TOT, r/cm®
’ 20% 40% 60% 80% 100%
100 0,985 1,012 1,037 1,055 1,064
120 0,970 0,994 1,020 1,038 1,048
140 0,953 0,978 1,002 1,022 1,033
160 0,936 0,961 0,974 1,005 1,017
180 0,920 0,944 0,967 0,988 1,002

OtHOcUTENbHAS TUIOTHOCTh CMECEN TPUITUIIEHTTIUKOJIS U JTUSTUIICHIJIUKOIA
MpUBEJEHA Ha pHUC.3.
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Puc. 3. OTHOCHTENIBHAS TUIOTHOCTh CMECEN - WU TPUATHICHTIIUKOJIS.

TemnepaTypa KUNCHUST TPUITHICHIITUKOJISI TPU PA3TUYHOM JaBICHHH
MEHSIETCSl CIEAYIOINM 00pa3oMm:

Hasnenue, | Temmneparypa [aBnenue, Temneparypa
MM.]PT.CT. kunenus, °C MM.]PT.CT. kunenus, °C
1 114,0 60 2015
5 144,0 100 214.,6
10 158,1 200 235,2
20 174,0 400 256,6
40 191,3 760 287,3

TemmneparypHblii KO3QQUIUEHT NaBICHHUS HACHIIIEHHOTO IMapa
TPUATUIICHITIMKOJA B uHTEpBaie 56,4 — 57,8 klla (740 — 760 MM.pT.CT.)
cocrasisier 0,054 °C na 0,133 xIla (1 mM.pT.cT.). 3aBUCUMOCTb TEMIIEPATypPbl
KUTICHUSI BOJIHBIX PACTBOPOB TPUATUIICHTITUKOJS OT KOHIICHTPAIIUU TIPH
atMoc(epHOM JaBlIEHNH TOKa3aHa Ha puc.4.
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Puc.4. 3aBucuMocTh TemMIiepaTypbl KUIIEHUS BOJAHBIX PACTBOPOB

TUATUIEHITUKOIS (1) ¥ TpUATHIEHIITUKOIS (2) mpu aTMOC(PEPHOM JIaBIIEHUU OT

KOHOCHTpAINUU TIIAUKOJIA.

Temmnepatypa 3amMep3aHusi BOJHBIX PACTBOPOB 3aBUCHUT OT KOHLIEHTPAIIUU

TPUATWICHIIIMKOJIS, UTO UITIOCTPUPYETCS JaHHBIMU Ta0I.2.

Tabnuma 2 — 3aBUCHMOCTH TeMIEpaTypPhl 3aMepP3aHusl BOJHBIX PACTBOPOB

TpudTHWIeHr Ko (TOI7) ot ero KoHIIEHTpauu™

Konnenrpamus | Temnepatypa | Konuentpanus | Temneparypa | Konuentpauus | Temnepatypa
T3OI', % 3amMep3aHus, TOrI', % 3amMep3aHus, TarI', % 3aMep3aHus,
°C °C °C
2 -0,2 40 -13,7 80 -42
6 -0,8 44 -16,9 82 -40
10 -1,6 48 -20,9 84 -37,4
14 -2,4 50 -23,6 86 -34,5
18 -3,4 24 (-29,5) 88 -31,2
20 -4,0 58 (-36) 90 -27,5
24 -5,2 60 (-40) 92 -23,5
28 -6,8 70 (-48) 94 -19,1
30 -1,7 74 -46 96 -14,5
34 -9,9 76 -45 98 -9,0
38 -12.3 78 -43,5

* 1lndpsl B cCKOOKAX MOJTYUYEHBI SKCTPATIOJISIIIUEH KPUBBIX
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DOBTEKTUYECKasi CMECh TPUITHICHIIIMKOJISI C BOJIOU cofepxut 64 — 66%

TPUATUJICHIVIMKOJIA 1 3aMep3aeT npu temmeparype ot -49 no - 54°C. B

ABTEKTUYECKOUN TOUKE COAEPHKAHUE TPUAITUIEHITINKOIA 69%, a TemnepaTypa

3aMmep3aHus cocrapisier - 67°C. JluarpamMa TemiepaTtyp 3aMep3aHus BOJHBIX

PacTBOPOB TPUATWICHIIIUKOJIS MPHUBEACHA Ha PUC.S.

Puc. 5. Jluarpamma TemrepaTyp IJIaBJIEHUS BOJIHBIX PacTBOPOB
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TPUITUICHITINKOJIA

3HAUUTENBHOE Pa3IUUNe TEMIIEPATYP 3aMep3aHusl OOBACHAETCS HE TOJBKO

CIIOCOOHOCTHIO PACTBOPOB TPUATWICHIIIUKOJISA K TIEPCOXTAXKICHUIO H OUYCHb

0OJIBITION BSI3KOCTHIO ITPU HU3KOHM TeMIlepaType, HO M HATUIHEM B

TPUATWIEHIIIMKOJIE IpuMecer. Temneparypa 3aMep3aHusi cMeceu

TPUITWICHITIMKOJIA C JUITUWICHITIMKOJICM 1daHA B TabI. 3.

Tabnuna 3 — 3aBUCUMOCTh TeMIEpaTyphbl 3aMEpP3aHusl CMECE! JAUATUIICHIIIMKOIISA
(A3I) ¢ atunenrnukonem (M3OI') u tpustunenrnukoneM (TOI) oT KoHUEHTpaLUK

UMD THIIEHTITUKOJISA *

Konuentpanus | Temnepatypa 3amep3anus,°C | Konnentpanus | TemnepaTtypa 3amep3anust,°C

JOT', % c MOI' c TOr JOTI', % ¢ MOrI’ c TOrI’
5 -14,5 -6,8 95 -39 (-28)
10 -16,5 -9,3 60 -36,4 -
15 -18,8 -11,6 65 -33,4 -
20 -21,3 -13,9 70 -30,2 -24,2
25 -24,1 -16,1 75 -26,8 -19,8
30 -21,2 (-18,3) 80 -23,3 -16,4
35 -30,6 (-20,3) 85 -19,5 -13,9
40 -34,1 (-22) 90 -15,7 -11.8
45 -38,0 (-24) 95 -12,0 -10,0
50 - -26
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*Liudpsl B CKOOKAX MONYYEHBI IKCTPAIOJIALUEN KPUBBIX

JlaBjieHHe HACBHIIEHHOT0 Mapa TPUITWICHIIIUKOJA (P, MM.PT.CT.)
u3MensieTcsi ¢ Temneparypoii (7) B cooTBeTCTBUU € (OPMYyJIaMH:

B uHTepBanie 140 - 210°C Igp = 9,6396 — 37262
B unrepsane 20 - 29°C lgp = 7,758 — =

3aBUCUMOCTD JaBJICHUS Mapa TPUITHICHIIIMKOJISI OT TeMIIepaTyphl
npe/cTaBlieHa Ha puc.6, a ero BOJIHBIX PacTBOPOB Ha puC. /.
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Puc. 6. 3aBucuMOCTb JaBieHUs Mapa TPUITUICHIIIUKOJS OT TEMIEPaTyphl
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Puc.7. 3aBucuMOCTb JaBJEHUS HACBHIIIEHHOTO Mapa BOJHBIX PAaCTBOPOB
TpudTIWIeHr Ko (TOI) oT TemnepaTypsbl.

Ko>¢ddunuent npessomieHus BOJHBIX PaCTBOPOB TPUITHIICHIIIUKOJIS
3aBHCHUT OT €ro KOHIIeHTparuu (puc.d).
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Puc.8. 3aBucumocts K03 PuiMeHTa mpeaoMICHUS BOJHBIX PACTBOPOB
JUATWICHIJIMKOJS U APYTUX [NIMKOJIEN OT MX KOHIEHTpAaUuu: | — dTUIEHITIUKOJIb,
2 — IPONWIEHIJIUKOJb, 3 — IU3TWIECHIJIUKOJb, 4 — TUIPOIWIECHIJIUKOIIb,

S — TPUATWIECHIJIMKOJIb.

B unrepBane 20 — 30 °C npu uzmMeHeHuu temrmeparypsl Ha 1°C
K03 (OUIIMEHT TPeToMIICHUS TPUATHIEHTIIUKOIS u3Mensierca Ha 0,00031.
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IloBepxXHOCTHOE HATSIZKEHUE TPUATHWIEHITUKOIA (0, MH/M) B
temrnepaTtypHoM uHTepBaiie 20 - 150°C paccuuThIBaeTcsl 10 ypaBHEHUIO:

c=-0,088t+ 47,33

3aBUCUMOCTb MTOBEPXHOCTHOTO HATSIKEHUSI TPUITUIICHIJIUKONS OT
TEMIIEPATYypPbl U €r0 BOAHBIX PacTBOPOB Npu 25°C OT KOHIICHTpaUU
npejcTaBieHa Ha puc.9.
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Puc.9. 3aBuCHMOCTh MOBEPXHOCTHOTO HATSHKCHUS ITHUIICHTIIUKOJIEH OT
TeMIeparypsl (a) ¥ BOJHBIX pacTBOPOB 3TWICHIIIUKOJeH npu 25°C ot
KOHIeHTparuu (0):

1 — 3TUIEHTIINKONB; 2 — AUATWICHIJIUKOJIb; 3 — TPUITHWICHIIIUKOJIb

3aBUCUMOCTH TEIIOEMKOCTH TPUATUIICHITIUKOJIS M €r0 BOJAHBIX PAaCTBOPOB
OT TEMIIEPATYPHl WITIOCTPUPYIOTCS JTaHHBIMU Ta0I. 4.

Tabnuua 4. 3aBUCUMOCTb TEIIOEMKOCTH TpudTUieHr ko (TOI) u ero
BOJIHBIX PACTBOPOB OT TEMIIEPATYPHI

Temneparypa, TennoémkocTs npu pazanuHoil koHneHTpauu TOI, kan/(r-°C)™*

°C 10% 20% 40% 60% 80% 100%
20 0,979 0,936 0,868 0,752 0,641 0,529
30 0,980 0,939 0,874 0,761 0,651 0,536
40 0,981 0,941 0,879 0,770 0,661 0,542
50 0,981 0,944 0,885 0,778 0,670 0,551
60 0,982 0,946 0,890 0,787 0,680 0,562
70 0,983 0,949 0,895 0,795 0,689 0,569
80 0,984 0,951 0,900 0,804 0,699 0,575
90 0,985 0,954 0,905 0,812 0,708 0,584
100 0,985 0,956 0,911 0,821 0,718 0,592
110 0,986 0,958 0,916 0,829 0,727 0,600

* 1 xan/(r-°C) = 4,19 JIx/ (r-K)
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TemnoEéMKOCTh TPUITUIICHTIIUKOJISI M €r0 BOJIHBIX PACTBOPOB B OoJiee
HIMPOKOM MHTEpBaJie TeMIiepaTyp npuseaeHa Ha puc.10.
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Puc.10. 3aBUCHUMOCTbD TEMITOEMKOCTH TPUAITWICHTIIMKOJISI M €0 BOJAHBIX

pacTBOPOB OT TEMIIEPATYPhI

TCHJIOHpOBOI[HOCTb BOJHEBIX PaCTBOPOB TPUITHUIICHITIMKOJIA HCOAHO3HAYHO
MCHACTCA C IIOBBIMICHHUCM TCMIICPATYPBI U 3dBUCUT OT KOHLICHTPAIIUH

TPUATHICHIIIHKOJIA (puc.11).
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Puc. 11. 3aBucumocth TCIUTIOMPOBOJHOCTU TPUITHIICHIJIMKOJIA U €O

BOJIHBIX PACTBOPOB OT TEMIIEPATYPHI
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TermnonpoBOJHOCTh MapOB TPUAITHIICHIIIMKOJIS MMOKa3aHa Ha puc.12.
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Puc. 12. 3aBucuMocTh napoB TEIUIONPOBOJAHOCTU TITUKOJIEH OT

TEMIEPATypsl: | — ATWIEHITIUKOJIb; 2 — TUATUIICHIVIMKOJIb; 3 — TPUITWICHIJIUKOJIb.

HN3menenue TCINIOMPOBOJAHOCTHU BOAHBIX PACTBOPOB TP USTUIICHITIUKOJIA C

TeMIEepaTypou MpeacTaBiIeHo B TabJI.D.

Tabnuua 5. 3aBUCUMOCTb TEMIONPOBOIHOCTU TpuATHIEHIIIHKOIS (TOI) u

€ro BOJHBIX PacCTBOPOB OT TEMIIEPATYPHI

TennonpoBoIHOCTB NMPH pa3aMuHON KOHIEHTpauu TOI (B MOJIBHBIX JOJISIX),
TeMHip arypa, kast/(cm-c-°C)- 10%*
¢ 1.0 08 06 04 0.2 0.1
40 0,468 0,483 0,511 0,564 0,679 0,825
60 0,466 0,487 0,519 0,574 0,693 0,875
80 0,464 0,487 0,523 0,581 0,705 0,884
100 0,464 0,485 0,521 0,581 0,705 0,899
120 0,461 0,483 0,521 0,583 0,705 0,908
140 0,459 0,478 0,514 0,581 0,712 0,908
160 0,456 0,476 0,511 0,583 0,712 0,908

* 1 kan/(cm-¢-°C)= 418,68 Br/(Mm-K)

Homorpamma i1 onpeiesieHns: TEIUIONPOBOIHOCTU U TEIIOEMKOCTH

BOIAHBIX PAaCTBOPOB TPUITUIICHITIMKOJIA B 3aBUCUMOCTH OT TEMIICPATYPhI

IIPUBEJICHA B IPUIOKEHUU CcTp.366 1 367.
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3aBHUCUMOCTDH BSI3KOCTH TPUITUIICHIIIMKOJIA U €0 BOAHBIX PACTBOPOB OT

TEMIepaTypsl puBeAeHa B Ta01.6 u Ha puc.13.

Tabnuia 6 — 3aBucumMocTs Bsa3kocTy TpudTHieHT UKo (TOI) u ero

BOJIHBIX PACTBOPOB OT TEMIEPATYPHI

Temnepatypa, BsizkocTh npu paznnunoit koHueHnTpauuu TOI, mlla-c
°C 9,93% 20,44% | 29,60% | 38,57% | 59,89% | 80,06% 100%
5 2,180 3,282 4,768 7,044 20,70 60,76 119,8
10 1,843 2,729 3,901 5,709 15,89 44,35 85,94
20 1,378 1,981 2,758 3,930 10,01 25,23 48,15
40 0,8611 1,183 1,581 2,143 4777 10,56 19,06
60 0,6005 0,7961 1,034 1,353 2,727 5,456 9,478
80 0,4472 0,5782 0,7366 0,9382 1,736 - 5,429
28 \ \
24

= \

e [

= 16 -

- =

g 12 \ \ T \ 2

S NN

= g \u Z K\ \\\

= 2084

|y M \x\‘n\“&

2000 20 40 60 80 100 120 140 16

Teunepamypa, °C

Puc.13. 3aBUCHMOCTb BSI3KOCTH TPUAITWICHIJIIMKOJISI U €r0 BOJHBIX

pPacTBOPOB OT TEMIIEPATYPHI.

OTHUIICHTJTIUKOJIEM, B3ATBIX B COOTHOIIICHUN 1:1, 3aBUCHUMOCTH BA3KOCTH OT

I[J'ISI MMapoB TPUSTUWICHITIUKOJIA, a4 TAKKE JJId CMCCU TPUITHUIICHITIMKOJIA C

TeMIepaTypbl MpeacTaBieHbl Ha puc.14 u 15.
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24 200 p—
By \ \ : 180 //
= 20 \ \ \1\. %w'ﬁ'j' _.-/ ..//
: i Prea
'g g 120 //?{.—“'/ -
ﬂ% = 1o /// . ,-/
NS A
0 ——e 0
200 0 40 60 80 100 120 140 160 0 0 100 130 200 250 300 330 400
Towngpamypa, * C Tewnepanypa, - C

Puc. 14. 3aBucuUMOCTb BSI3KOCTH BOJIHBIX PACTBOPOB STUJICHTIIMKOJSA (a) U MapoB
STUJIICHIIMKOJA (0) OT TeMIepaTyphbl:

1 — sTuneHmMKoIb; 2 — AU3TUICHIVIMKOJIb; 3 — TPUITHICHITINKOIb
4,30

4,23 \

M \\\JI,
350 N\
I\

=

Faa

lan (M ‘Ie)
S

50 40 30 20 10 0 mw

Tesnepamypa, °C
Puc. 15. 3aBucumocts kunematndeckoi Baskoctu (lg n, Mm?/c) cmeceit
STUJICHTJIMKOJS C APYTHUMU TITUKOJSIMUA OT TEMIIEPATYPHI:
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1 — ¢ IUNPONUIEHITUKOIEM; 2 — C IPOMUIICHITIUKOJIEM; 3 — C

TETPAITUIICHIVIMKOJIEM; 4 — C TPUITUIIEHTIIUKOJIEM; 5 — C

I[I/IBTI/IJ'IGHFJ'II/IKOJ'ICM;6 — C TPUMCTHUIICHITINKOJIEM

ﬂI/IZ)JIeKTpI/I‘IeCKaﬂ MNPOHHUIAECMOCTDb TPUITHUICHITIMKOJIA U €0 BOJAHBIX

PacTBOPOB 3aBHCUT OT TEMIIEPATYPHI:

Konnenrpanus Temnepatypa, °C
TOrI', % 15°C 25°C 35°C
0 81,95 78,3 74,8
10 78,0 74,8 71,2
20 73,9 71,0 67,4
30 69,5 66,8 63,4
40 64,9 62,4 59,1
50 59,8 57,5 54,5
60 54,3 52,1 49,3
70 48,2 46,0 43,9
80 414 39,4 37,6
90 33,5 31,8 30,3
100 24,0 23,0 21,8

I[J'ISI KUAKOTO H IICPCOXJIAKIACHHOTO TPUITWICHITIUKOJISI U3MCHCHUC

HHBHGKTPH‘{GCKOP'I MNPOHUIACMOCTH B 3aBUCHUMOCTH OT TCMIICPATYPBI COCTABJIACT!

60°C

50°C

20°C

5°C

-5°C

-20°C

19,2

20,1

23,7

25,6

27,0

29,4

I'urpockonuyHocThb. TPUATUICHTTIUKOIL OYEHb TUTPOCKOTTYCH.

PaBHoBecHas KOHIOCHTPANWA €T0 C BO3AYXOM B 3aBUCUMOCTH OT BJIAX)KHOCTH

BO3/yXa (I Jpyroro raza) U TeMreparypbl KOHTaKTa JaHa B Ta0. /.

Tabnuna 7 — 3aBUCUMOCTh PaBHOBECHOM KOHIIEHTPAIIMN TPUITUIICHTITUKOIS

OT OTHOCUTENBHOW BIAXKHOCTH BO3AyXa U TEMIEPATYPhI

Temneparypa, PaBHOBECHAs1 KOHIIEHTpAIMS IPU OTHOCUTEJILHOM BIaKHOCTH, %o
°C 10% 20% 30% 40% 50% 60% 70% 80% 90%
-5 98,5 96,8 94,0 91,1 89 83 78 68 52
5 98,4 96,5 93,8 91,0 88 83 77 65 51
15 98,2 96,2 93,6 90,8 86 82 77 65 50
25 98,1 96,0 93,4 90,7 85 82 76 64 50
35 98,0 95,7 93,2 90,6 84 82 76 64 49
45 97,8 95,4 93,0 90,5 83 82 75 63 49
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3aBUCUMOCTb TOUYKH POCHI I'a3a IpH €ro OCymkKke OT KOHICHTPallunu
TPUITWICHITIMKOJIA B BOOJHOM PACTBOPC U TCMIICPATYPhI KOHTAKTA ITIOKAa3dHa Ha

puc.16.
30 |
o ».
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Puc.16. 3aBUCUMOCTh TOYKH POCHI Ta3a OT TEMIEPATYPhl KOHTAKTa C
BOJIHBIMHM PAaCTBOPAMU TPUITUIIEHTIIUKOJIS.

Hp HUMCHCHUC TPUITUIICHTIIUKOJIA

Xoporas pacTBOPSIOIIast CIIOCOOHOCTh, BHICOKAsI TeMIIEpaTypa KUTICHHUS,
Majias JETy4eCTh U HU3Kask TOKCUYHOCTh TPUATWIEHIIIUKOJIS OMPEAETININ €r0
HIMPOKOE MPUMEHEHHE B Ka4yeCTBE DKCTpareHTa, pacTBOPUTEINS U IuiacTuukaTopa
JUIS TaKOKPACOYHBIX M3JIENINH, KJIEEB, IEYaTHbIX KpacoK. [loBblnieHHas
TUTPOCKOTIMYHOCTD MO3BOJIsIET 3(h(PEKTUBHO UCIIOIB30BATh TPUITUICHTIUKOID B
KaueCTBE OCYIIAIOLIETO areHTa JJis ra3oB. OH SABIISETCA TaKXKE UCXOIHBIM ChIPbEM
JUISl CHHTE3a TIacTU(UKATOPOB, CMOJI U Kay4yKOTOJ00HBIX MaTEpPUAIOB.

B CHIA B 1970 1. 30% nipou3Be1EHHOTO TPUATUIICHIIIUKOJIS ObLIO
U3pacxo/JI0BaHO HA OCYIIKY ra30B, 17% - nus yBnaxHeHus Tabaka, 15% - B
KauecTBe pactBopuTtens, 12% - ninst nonydeHus mactuukatopos, 8% - B
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IMPOU3BOACTBEC HOJ_H/I3C1)I/IPHBIX U IIOJINYPETAHOBBIX CMOJ M YaCTUYHO JJIA

OKCTpAaKOHUU apOMATHUYCCKUX YITICBOAOPOIOB.

TpUATUIEHITIUKOJIb, KaK U JPYTUE TITUKOJIH, IPU B3aUMOJIEHCTBUH C OJHO-
JBYX- W MHOTOOCHOBHBIMM KUCIIOTaMHU U MX aHTUAPHIIaMU, 00pa3yeT CIIOKHbIE
3¢uUpHl, UPOKO NPUMEHIEMbIE B PA3IMUHBIX OTPACIISIX XUMUYECKOU
IPOMBIIIJIEHHOCTH: JTAKOKPACOYHOM, IJIACTUYECKUX MAaCC, CHHTETHYECKOTO
Kay4yyKa U JIp. HApUMep, TPUITUIICHITIUKOJbANKAIPWIAT COBMEUIAETCS C TAKUMH
HOJIMMEPHBIMHU BEILIECTBAMU, KaK MOJMBUHWIXJIOPH, NOJUBHHUIALIETAT,
HNOJIMBUHMWIIOY TUPaJb, HUTPOLEILTION03a, STHILEILII0N03a, XJI0pKayuyK, 1
OpUMEHSETCS I UX IIaCTUPUKAMHU. XOPOIIUMH IUIAaCTU(UKATOPAMH 3TUX XKE
HOJIUMEPHBIX MAaTEPHUATIOB ABISIOTCS 3(QUPHI TPUITUICHITIUKOIS U aUITUHOBOM, 2-
STUIMACISHOM, 2-3TWIT€KCAaHOBOM, ()TalIeBOM, a TAK)KE CMECEi KUPHBIX KUCIOT. B
Ka4eCcTBE IJIACTU(PHUKATOPOB ONHUCAHBI CMEIIAHHBIE CIOKHBIE 3(PUPBL: TUKAPUIIAT-
Ouc-(TpUATUIIEHTIIMKOIB )PTanaT, JUKanpuiaT-ouc-(TpUITUICHTIIUKOJIb )aIUIIUHAT,
JTUKanpuiIaT-Ouc-(TpUATUIICHITIUKOIb )cebaMHaT. DPUpbl TPUITUICHIIIUKOIS U
HEHACBHIIIEHHBIX KUCJIOT MPUMEHSIOTCS B IPOU3BOACTBE CIOUCTHIX MIACTUKOB.

Opranudeckoe CTeKJI0, M0JIy4aeMOoe MPU COMOIMMEpPU3ALINU
TPUATWICHINIMKOJIbUMETAKpUIaTa ¢ METUIMETaKpuiaToM, o0agaer
MOBBIIIIEHHON MOBEPXHOCTHOM TBEPIOCTHIO, TEIJIOCTOMKOCTHIO M 3JIACTUYHOCTBIO.
[IpeccoBaHHbIE U JTUTHIE U3MIEIIHS, YCTOMYUBBIE K MOBPEKICHUSAM MOKPBITHS TS
CTEKOJ, JIMH3 U TOMY HOJOOHBIX U3/I€NIUM, MTOJIYYArOTCs U3 HEHACHIILIEHHON
noJIMI(PUPHON CMOJIBI HA OCHOBE TPUATWIICHIITUKOIS U (DyMapoOBOMl KUCIOTHI, a
TaK)Ke ITWIAKpWiIaTa, aAJUIIMETaKpWIaTa, TPUaUIWIIUaHypaTa U METAKPUIIOBOU
KHCIIOTBI.

N3 xucipix 3uUpoB TPUITUICHTIIUKOJISI U TPEXOCHOBHBIX KUCIOT MPH UX
HarpeBaHUU C HEHACHIIIEHHBIM OJHOATOMHBIM CIIUPTOM M MOHOMEPOM,
coaepxkamuM 1 — 3 BUHWIbHBIE TPYIIIIbI, B IPUCYTCTBUU OPTAHUYECKON MEPEKUCH
noJiydaercs TBEPIbIN MaTepuan, 001adaroNInil XOPOUTUMU MEXaHUYECKUMHU U
ANEKTPUYECKUMHU CBOMCTBAMH, BOJAOCTONKOCTHIO M CTAOMIBHOCTBIO TIPU XPAHCHUU.
Jluneitapie onudGupsl ¢ GochopoM B OCHOBHOM IIeNH, 001aJar0II1ue BHICOKON
OTHECTOMKOCTBI0, 00pa3yroTCs MOJIUKOHACHCALUENH TPUITUIICHIJIUKOIIS C
auxyaopuaoM auiapochopHoi KUCIoThl. OI0BOCOAEpIKAIINE TOJIUMEPHI,
ABJISIOIIMECS YCKOPUTEISMU BYJIKAHU3ALMK U MTOJIMMEPHU3ALUY, AHTHOKCUIAHTAMHU
U CTaOUIU3aTOpaMHU JIJISI CHHTETHUECKUX CMOJI, TIOJIYYarOTCsl IPU PEaKI|K
TPUATWIEHTIIMKOJISI C OJIOBOOPTAaHUYECKUMU JTUTAIOTEHAMHU B IIPUCYTCTBUH
aKILENTOPOB rajioreHoB. M3 nonuareraneil TpUATWICHIIIUKOIS U opMalbaeruia,
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3(UpOB BUHWIOBBIX CIIUPTOB C AKPWJIOBOM M METAKPUIOBOUN KHUCIOTOM
CUHTC3UPYIOT 6HOKCOHOHHMepBI, Ha OCHOBC KOTOPBIX ITOJTYYAIOT IICHOILIACTHIL.
HOHH3(1)I/Ip TPUITHUIICHTIIUKOJIA U Y'KCTOHHMCHHHOBOﬁ KHUCJIOTHI SIBJISICTCS BSI3KOM

CMOJIOM.

[Ipu okucIeHUU TPUITUIICHTIUKOJS a30THOM KUCIOTOU oOpaszyercs
STUIAUIIIUKOJIEBAs KUCI0Ta, a MPU JEHCTBUU Ha HETo TpEXXJiopuctoro gocdopa u
3aTeM XJIOPUCTOTO BOAOPOA MOJYUYaAETCs O, ®-AUXJIOTPUITUIEHTTTUKOIb. [Ipu
JCHCTBUYM HAa TPUATHICHIIMKOIbL B pucyTcTBUH Ni-PeHes aMuHupyrommx
areHToB (aMMUakK, epBUYHBIC WK BTopuuHble aMuHbl C1 — Cg) 00pazyroTcst
amugarmaeckue amunbl. Hanmpumep, npu 200°C u 13MITa (133krc/cm?)
nonygaercas HOC,H4OC2H4sOC2H4NH2, a mpu 225°C u 15,9 MIla (162krc/cm?)
H>NC2H4OC2H40CoH4NHo. [TpoayKTsl B3aUMOACHCTBUS TPUITHIICHTIIUKOMIS C
TPUXJIOPMETHIHHBIMU NMPOU3BOIHBIMU aPOMATUUECKUX COCAUHEHUN MOTYT ObITh
UCIOJIb30BAaHbI KaK MPOMEKYTOUYHBIE COCITUHEHUS, PACTBOPUTEIH U
CEIbCKOXO3SIMCTBEHHbIE XUMUKATHL. [[pu peakuuu TPUATUIICHIJIMKONSA C TOJIU-
WIH MeprajlIoTeHUPOBAaHHBIMU MOJU(PEHUIAMU B IPUCYTCTBUM aKIENTOPa
TaJIOT€HOBOIOPOIHOMN KUCIOTHI TTOTYyYal0TCsl COEUHEHUS, KOTOPHIE,
B3aMMO/ICHCTBYSI C HACBIILIEHHBIMU M HEHACBIILIEHHBIMU KHCIOTaMU, 00pa3yroT
OJTUA(UPHI C TOBBIIIEHHOW CTOMKOCTBIO K JIEWCTBUIO XUMHYECKHUX PEareHTOB U
XOPOUIMMH MEXAaHUUECKUMH CBOMCTBAMHU IIPU MOBBIILICHHOW TeMIepaType U Ha
X0JIOZIE.

[Ipm neicTBUM Ha TPUATWICHIIIUKOJb THOHWIXJIOPH/IA, a 3aTeM XJI0opa B
NPUCYTCTBHH KaTaJIM3aTOPOB 00Pa3yroTCs MOJYIPOAYKTHI JIJIsI CHHTE3a
KpPaCUTEIJICH, IIACTUICCKUX M JICKAPCTBEHHBIX IMpenapaToB. TPUITHICHIITUKOIb
CIIY’KHUT OJTHUM U3 BUJOB CHIPbS JJIsl TIOJIYUCHUS JISTIPECCAHTOB IIEHTPaIbHOU
HEPBHOM CUCTEMBI, 001aAaI0MINX 00€300IMBAIOIINM, AaHTUXOJTUHEPTUICCKUM |
AHTUTHMCTAMUHHBIM JECHCTBHEM, a TAKXK€ JJIS CUHTE3a 3,5-

JTAVO JOKCUATKWITIMPHUIOHOB, KOTOPBIE UCTIOJIb3YIOT B PEHTICHOCKOTIMU KakK
KOHTPAaCTHBIE BEIIECTBA.

TpUITUIEHTIUKOIB, KaK U JPYTHE TIIMKOJIU, 001a7aeT OaKTepHUIHIHBIMH
CBOMCTBaMHU U MPUMEHSETCS 171 Ae3uHbeKIu Bo3ayxa. [Ipu komHaTHOM
TEMIIEpATypPE U BIaKHOCTH Bo3xyxa 20 — 50% comepxanue B HEM 5-10°% (06.)
TPUATUIICHTJIMKOJIA, TI0 Ja00PAaTOPHBIM JAaHHBIM, MPUBOJUT K MTHOBEHHOM THOETH
85% OGakrepuii, a octanbHble 15% norubaroT B TeueHue 1ByxX MUHYT. CMech
TPUATWICHIJIMKOJISI M TPUXJIOPITAHA TPEIJIOKEHA B KAUECTBE OAKTEPHUIIUIHOTO
CpeAcTBa JJIs IPEeAOTBPAIlCHUs MMOPYH IJI00B: Yepe3 7 AHeH mociae o0paboTku
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7 1% 80% 6
YKa3aHHOHU CMCCBIO HCIIOPTHIICA o IICPCHUKOB I10 CPABHCHUIO C 0 0€3
00paboTku. bakTepunmaHONW aKTUBHOCTHIO 00JaJaeT TaKkxke Fup

TPUATWICHIIIMKOJIS U CyJb(hoMeTiIPeHmTKabaMUHOBON KUCIOTHI.

TpUATUIEHTTUKOIb MPEIOKEH Il cTabuinu3anuu qutuodocdaros,
SIBJISIFOIIMXCS MHCEKTUIIMIHBIMU TIperapaTaMu, a TaKkKe HEKOTOPBIX JAPYTUX
NECTUITUIOB. TPUAITUIICHTITUKOJIb MTPUMEHSIETCS B KAYECTBE CPE/bl MPU MOy ICHUH
psaa npoaykToB, Hanpumep npu cuHte3e 100%-Horo y-rekcaxaopurKIoreKcaHa,
Ni-(heHonATOB THOKCHATKIITH(DEHUICYIb(OHOB, SBJISIONINXCS CTA0MIN3aTOPaMH
MoJINOJIe(PUHOB.

JIMHUTpAT TPUATUICHIIIUKOJIS, 00JIaJal0NMi MaJIOH JIETY4eCThI0, XOPOIIIeH
CTaOMIBHOCTBIO U CTOMKOCTBHIO K JKE€TIaTHHU3ALWY, NpuMeHsics B ['epmanun B
KaueCcTBE KOMIIOHEHTA IMOPOXOB U KaK PAKETHOE TOIINBO. OH PEKOMEHyETCS B
KA4eCTBE KOMITOHEHTA TBEPJOr0 PAKETHOTO TOIUIMBA U B HACTOSIIEE BpPEMS.
TPpUATWIEHIIIMKOIb NPUMEHSETCS TAKXKE KaK BBICOKOTEMIIEPATYPHbIN
TEIJIOHOCUTENb.

TpUATUIEHTTTUKOJIbL HAXOAUT BCE BO3pacTaroliee MPUMEHEHUE Il OCYIIKH
NPUPOJIHBIX U HEPTSAHBIX Ta30B, a TakkKe Bo3ayxa. Ero mpenmyiiectsa nepea
JTVATUIICHIIIMKOJIEM OIpeensieTcs: 6ojiee HU3KUM JaBJICHHEM NapoB HaJ
pacTBOpOM U Oo0Jiee BHICOKOM TeMImepaTypoil Hayaia pa3noxeHus. MeHbIiee
JABJICHUE MAapOB BEIET K CHIHKEHHUIO MOTEPh a0COpOEHTa € ra3oM: B PaBHBIX
yciosusax notepu ¢ 1000M® ra3a TpUSTUIEHIIIMKONS COCTABISIOT ST MO
CpaBHEHHIO C 20T TUATUIICHIJIUKOIS.

C TpUATUIICHIIIMKOJIEM OCYIIIKY Ta3a MOXHO BECTH TP 00Jiee BHICOKOU
TEeMIIepaType, 4YeM C AUITHIICHIJIMKOJIEM; yAAETCsl HOBBICUTh TEMIIEPATYPY
perenepaiuu abcopOeHTa, YMEHBIITUTh COACPIKaHUe B HEM BOJIBI U TEM CaMbIM
JOTIOJTHUTEIbHO MOHU3UTh TOUKY POCHI OcyliaeMoro raza. [lotepu
TPUATWICHIJINKOJISI B IPOU3BOJCTBEHHBIX YCIOBUAX (HA UCHIApEHHUE,
MEXaHMUYECKUN YHOC, yT€UKH, PaCTBOPEHUE U T.I1.) cocTaBisitoT 0,331 unu <0,4Kkr
Ha 100TeIc.M3 ocymennoro rasa. [Ipu 3aMeHe TUITHIICHITIMKONS HA
TPUATWICHIJIMKOJIb C€0€CTOMMOCTh OCYILIKH MPUPOJTHOTO raza cHkaercs Ha 21%.

TpUATUNEHTTUKOIIb MPEIIOKEH TaKKe JJIs1 OCYIIKHU Ta30B, MOJTYy4YaeMbIX MIPU
CUHTE3€ XJIOPBUHWJIA U3 allETWIIEHA U XJIOPUCTOTO BoAopoaa. s MHOTHUX
BEIIECTB TPUAITUIICHTIIUKOJb sBJIsieTCsl 0osiee 2 (HEKTUBHBIM PACTBOPUTENIEM, YEM
TUATUIICHIIINKONIL. Hanpumep, 6€H3011 B HEM pacTBOPSIETCS MOJHOCTHIO, a B

AUITUIICHITIMKOJIC TOJBKO YaCTUYHO, B TPUITHIICHIJTIUKOJIC PAaCTBOPACTCA B
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NOJITOpa pa3a 0oJIblle TONY01a, YeM B JUATUICHIITUKOIE. B CBsI3M ¢ ATUM
TPUATUIICHIVIMKOJIb HAIIEN MIUPOKOE MPUMEHEHUE B KAUECTBE CEIEKTUBHOTO
pPacTBOPUTEINS JJI SKCTPAKLIUKA apOMAaTUYECKUX YIIIEBOJOPOJOB U3 MPOIYKTOB
KaTAIUTUYECKOTO PU(OPMUHTA WIN APYTUX MPOTYKTOB, COAECPKAIINX
apOMATHYECKHUE YTIEBOAOPOAbI, MPEBOCXOIS AJIsl 3TOU LEIN TUATUICHIJIMKOb.
DKCTPaKIMIO MPOBOASAT TPUITWIEHTIIUKOJIEM, coaepkamuM 5% (00.) BOIbI, Tak
KaK TMpu 3TOM pactBopurtenb kunut npu 140°C, uto obierdaer OTrTOHKY
MOTJIOIIEHHBIX APOMATUYECKUX YTJIIEBOJIOPOJIOB.

Ha puc.17 nokazaHo pacnpezaenenue 0eH301a MeXAY IKCTPAKTOM U
paduHaTOM NPU MPUMEHEHUN PA3JIMYHBIX TJIUKOJIEH.
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Puc. 17. Pacnpenenenue 6eH3071a MEXIY SKCTPAKTOM U papuHATOM MU

MPUMEHEHUH PA3JIUYHBIX TIUKOJIEH B KAUECTBE SKCTPArCHTOB:
1 — TeTpasTHIIEHIIIUKOIIB C conep:kanueM 3,9% (00.) Boabl, 100°C;

2 — TPUATUIICHTIINKOJB ¢ conepxkanuem 5,0% (00.) Boasl, 121,5°C;

3 — 3THJIEHIJIUKOIIB ¢ copepxkanueM 8,0% (00.) Boasl, 125°C.

Koaddunment pacnpenenenus OeH3071a — OTHOIICHUE KOHIIEHTPAIUNA
6ensoina B % (00.) B akcTpakTe U paduHaTe — MPU MPUMEHEHUN
TPUATWICHIJIMKOJISI 3HAUUTENbHO BBIIIE, YeM IPU UCTIOIb30BaHUU
JTUATUIICHITUKOIS. TOMYyO0 U KCHITOJIbI SKCTPArUPYIOTCS TPUITHIICHIIIMKOJIEM €IlIé

ay4quie.

IIpu neapomaTu3anyy ra3oiiisi KaTaTUTUYECKOTO KPEKUHIA CEPHUCTHIX
HedTel TPUITUICHTIIUKOJIEM MPOUCXOIUT TAKXKE €ro 3HAUUTEIbHOE
obecceprBaHue, YTO MO3BOJISET MOJYyYaTh MAIOCEPHUCTOE JAU3EIIHLHOE TOTUIHUBO.
TexHonornueckass CXeMa BBIACIEHUSI apOMAaTHYECKUX YIIIEBOJOPOI0OB
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TexHHYecKas TUTEpaTypa.
I'mukonn 1 Apyrue Npou3BOIHbIE OKHUCEH 3THIIeHA U nponmieHa. Mocksa. 1976
O.H. Apivenr, K.C. Ka3zanckuii, A.M. MUpOIIHUKOB

TPHUATHICHTJIMKOJIEM TaKas ke, Kak M JudTWIeHrIuKoyieM (puc.18), omHako

IPOU3BOIUTEIILHOCTh YCTAHOBKH BhIIIE. Tak, mpu mepeBojie 0J10Ka SKCTPAKIHH

apOMaTUYECKUX YTIIEBOJIOPOJOB C IUITUICHTIIUKOIS HA TPUITUICHIITUKOIb

MIPOU3BOAUTENHLHOCTh Bo3pocia Ha 40%, pacxo/ mapa Ha OTHapUBAaHUE CHUBUIICS

Ha 17%, pacxoj skcTpareHTa Ha 1T nepepabaTbIBA€MOrO ChIphsi YMEHbBIITUIICS,

HECKOJIBKO BO3pOCIia II1yOrHa U3BJIEUECHUS apOMATUUYECKUX YIJIEBOIOPOIOB.
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Puc.18. Texnomorndyeckas cxema AJI BBIACIICHHUA apOMAaTHUYICCKUX
YIJI€eBo40poa0B BKCTpaKHHeﬁ JUDTHIICHITIUKOJIEM .

1 — sKCcTpakIMOHHAs KOJIOHHA; 2 — TPOMBIBHASI KOJIOHHA; 3 — OTIapHas KojaoHHa; 4, 5,9, 11, 13 —
éMKOCTH; 6 — I1eub; 7 — KOJOHHA JIJI1 OYMCTKH INIMHOM; 8 — OeH30ybHAas1 KoJoHHa; 10 —
TOJIyOJIbHAsi KOJIOHHA; 12 — KCUJI0JbHast KOJIOHHA.

CKOpPOCTh OKUCJIEHUSI TPUITUIIEHTIIUKOJISI TIPU BBICOKOM TeMIepaType ero
pereHepaiu MOKET OBITh CHIDKEHa J00aBKkoi k Hemy 0,5% ausTaHomaMHUHA WIH
0,1% Tomanona.

20



