HU3BECTHUA

. TOMCHKOTO OPAEHA TPYAOBOIO KPACHOTO 3HAMENHH
Tox 102 HOMUTEXHUYECKOTO MHCTUTYTA mmenn C. M. KHPOBA 1959 -

KOMﬂJIEKCb{ HEKOTOPbBIX MOJUTETEPOUUKTIHYECKHAX
AMHWHOB C PEHOJIAMH

B. B. TPOIOB, O. A. TEPEXOBA

JLas naudodiee JOCTYHHBIX TPOCTHIX TETEPOIHKIHYECKHX aMMHOB -— NHPH-
JIMHA ¥ HIIEPHAMHA, & TAKKe AJIST XMHOMHHA, B MOJIKYJIE KOTOPOTO Mbl HMEEM
KOMOHHAMIO MUPHAMHOBOTO KOJbUA ¢ GeH30JBHBIM, yXKe JOBOMBHO XOPOLIO
H3yUYeHb! PEAKIIMM KOMIIEKCOOOPA3OBAHMS C DASNHUHBIMH BELISCTBAMH KaK
REOPraHHUeCKHMH, TaK W ¢ opranudeckumu. Haitnewo, 0COBEeHHO AJIA MHPHIH-
HA, GOJIBbILOE YHCJIO KOMITJIEKCHBIX COSIMHEHHN 1 BBISBJICHBl HEKOTOPHIC 3aKOHU-
MEDHOCTH 3ABUCHMOCTH CHOCOGHOCTH K KOMIJICKCOOOPA30BAHMIO OT COCTARA U
CTPOEHHS AMHHOB ¥ JPYTHX KOMIOHEHTOB HOCASLYeMBIX CHCTEM (1.

Uitepecto ObIJ0 H3YUilTh B ITOM OTHOWIEHHH M dMHHBL H0Jee CAOKHbIE,
UMEHHO CoAepKallue aBd NHPHAHHOBBIX KOJbIA.

B nacrosielt pabore Hamu ObLTH B3ATH 4, 4' —AHIHPHIAL, 2, 3'-— AuxH-
HOJLILL U 6,61~ HXHHO/H. B KadecTse BTOPbIX KOMIIOHEHTOR KOMI/IEKC00Gpa-
3YIOLIHX CHCTEM BHIOPAUbl- PeHOJNbi, KOTOPble JABHO H3BECTHBI KaK XOPOUIHC
KoMekcooopasosarean. s cpapeHus (¢ HUTPOdEHOAaMH) TTOCTARBJCHDL
TAKIKE OIBITH ¢ METATHHATPOOEH3OJO0M U ¢ CHMMETPHYHBIM TPHHHTPOTOMNYOJIOM.
Hceaeqosanue Bedoch MPETAPATHBHLIM METOJOM H METOJ0M TEPMHHCCKOTO
AHATH3E.

JKcnepMMeHTalbhasg YacTh
BuiededHHe M 4HAJAH3 KOMINJAEKCHDbBIX CoOeqHHCHHUMU

CHHETes KOMILIEKCOB IIPOBOMHICS MyTeM CJMBAHHS HACHIUEHHBIX PACTBO-
POB UCXOJHBIX BELLECTB B CIHPTe HAX OeH30Je. B nanHoil pabore CrHpPT OKd-
3A4CH JYUITHM PACTBOPHTRIIEM.,

B 6OJbIMHCTBE CJAYU4es TOCHe OXJIaXMACHHST CAUTHIX PacTBOPOB BBLACAA.1-
cs1 ocaloK. Unorma BBIMAJIEHHE OCAJIKOB HAYMHAJOCHh MOC/He HeKOTOPOro Cros-
Hust. Ocaiok OTACIAJCA 0T PacTBOPA, HPOMBIBAJICH W CYUIHJICH TIPH KOMHATHOH
reMiepaType. EciH Touka TwaBJienuss Obua PACTAHYTOH, KOMILIEKC mepe-
KPHCTATH3OBBIBATICA M3 0en30]a HAH cMApTd. OXHOPOMHOCTB  KPUCTALION
MpOBEPSJIACH O MHKDPOCKOIOM.

CocTdn KOMIIIEKCOB YCTAHABJIHBAJCS 110 COAEPHAHMIO d30Ta H elle Ialo-
FeHa, eCTH JIS PEAKIMH ObLI B3ST TdJOTeHOCOAEPMAMKH (peHoL. [lpu xomu-
JfeKCAX HHTPOQEHOJOB HHOTAA MO COAEPHKAHHIO 430Ta TPYAHO Obl0 CcleaaTh
BBIBOJL O COCTABE KOMIJIEKCA. B TaKux Ciydasix JOMOJHIHTE/NbHO ONPEAL/IAICS
AMHH - — BCCOBBIM METOJIOM B BHJIE COJH ¢ XPOMOBOH KHCIOTOH. Metopx Obli
CHauAMa paspaGoTad Ha CMelHaJbHO [IPATOTOBJIEHHBIX CMECHX. Haiijgeno, uro
OWHOKA [P ONPeieJCHHH AMHHOB B CMeCH C (DEHOIAMH H MOHOHUTPpODEHO I -
MH He npesbinasa 1%, a ¢ IHHHTPO(EHIAMH J10X0HIa A0 3%. Oanako Bbl-
UreyKa3aHHBE OWHOKW He MeINajii ¢ YBEPEHHOCTBIO CY/HT» O COCTURE KOMI-
ekcos. Hanpuwmep, p cucteme 6,6'——IUXHHOMAA-I-HATPODEHON JAS MOJCKY-
JSPHOPO cocTasa 11 mpoueHTt aMmHa paseH 64,3, a4 I cOCTaBA 1:2--479.
Mex 1y TeM pasidud s COAEPKAHUM a30Ta (10,65% u 10,48%) maxojpurcs B
Apenesax BOGMONKHOI OUIMOKH OOBLIUHBIX dHAJUTHYECKUX ofpe;les el

[asoreq onpeitessics no crnocofy Pobeprcona (61

BbLid suiceHsl CAelyiomme coeanicHus (rada. 1).
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Tabauna 1

l’:"g? ! KOMOOHEHTB! EOMIIENCOR gll‘(;ca)aenﬂ E Dopma kpuctanaor u T, o, C
¢ 4, 4 -gunapugHIOM
Denoan
1. Huporasiaon 1:1 BeciiBeTHble nuacTHHKE —166-—167.
2. II-HurpoheHoa 1:2 BrefuoxkenTole MpH3MaTHIECKHE
urjabl —169—170.
3. M-unTpodenona 1:2 BuenHowenToie JIUCTOURH -~ 138 —
2,3 - MU XHHOTHIAOM 140.

4. Huporannon 1:1 becyseruble nasioukn — 190 —191.

5. droporaionH 11 BecuserHble HIabl —254—256.

6. 2,4-fuHTpOode O 1:1 Hearpie urast —127— 128.

7. 2,6-graTpOodCeHON 1:1 Opaniesbte urani—115—117.

8. 2,6-1a6pom-4-autpoderon 1:1 (OpaHmeBble THCTOUKH— 171 —172.

¢ 6,0'-THXHHOIHION:

9. 'npgpoxunon 1:1 Becugerusie xpucranini-—200-—202,
10. Muporanno: 1:1 Henpoapauxsie pom6si—-197 — 200,
11. TT-HRTpOM 104 1:2 Biiegnomse1meie MHCTOURH— 238 —

239.
12, M-uwurpoderon 1:2 Baemucke rrhie Kpuotanin - 100
191.
13. 2 4-nuHuT podre o 1:1 WHearpiil nopowok --184--186,
14, 2,6-gHEHTPOMEH 01 1:2 OpanseBeie urasl —185---188.
15. 2,6-grépom-A-HuTpodenog 1:2 Opaus#eBble NpPH3MEBL — 215-—216.
16. CHNM-TRH-HUTDOTOIY 01 1:1 Henrbie urab - -F11- 1183,
PesyabraThl anainsg
A30T npoi|. ' | Bpom, npoi. g AMHEH, mpon,.
Haiigeno . BBIUHCJ. | Halifieno: BbITHCIL. | HAHeHO| Brrauc.
1 I 9,81; 9,03 i 9,9
3 1126, 12,51 12,49 :
2 i 12,98; 12,08 i 129 Co
4 7,19 P 7.3 : : 65,15 | 68,5
S 7,9, 7,9 Y : i 66,1 | 865
6 12,87 1272 : i 56,5 1 58
7 12,81 12,72 ¢ : b6,6 @ 58
8 7.16 799 : 2896 : 289
9 : i ) 68,8; 68: 69,4
10 66,2% ! 66,5
i 856
11 - 10,38 i 10,48 o 47,2 1 479
© 47,0
12 © 10,42 i 10,48 § i 46,6 i 479
13 112,83 P 12,72 . 543 | 58
: : i : i 54,6
14 P10,76 10,4 i 40,85 41
15 i 6,01 i 6,58 : 37,12 ¢ 3761
P37.79
16 i 1452; 14,87 | 14,4

Bee 110aydeRiblie Coe/lHHeHHS YCTORUHBLL Ha Bosayxe. [1ioxo PACTBOPHIOT -
Csl B OPFaHHYECKHX PACTBOPHUTE/IAX, PA3JIArdlOTCHS KHCJIOTAMH HA COCTABHBIE
qacTH. TeMrepatypa niaBieHHs B GOJIBIHHHCTBE CJVYASIX TEXKHT BBULE TOYEK
I1aBJeiHs 000MX HCXOJIHBIX BEIeCTB.

Kovmaekenl ¢ (eHomaMM, He HMelomHMH HHTPOIPYItibl, OECHBETHBL, ¢
MOHOHUTpOheHOIaMH U 24— THHUTPOPEHONOM — - KEeJATOro usera, ¢ 2,6 -
HHTPO(eHOIOM ¥ 2,6—nuGpom -4 HuTpodeHodOM — SPKOODAHKEBOro uBeTa.
C enonoM, a TakkKe ¢ METRAHHATPOGEH3OJSOM KOMILIEKCH BbIACAHTH e
VAATOCH, C HHTPOTOIYOAOM BCTVIIHA B PEAKIHIO TOIbKO 6.6! - 10X HHOMIT.
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TepMuuecKni aHa U3

Vccsaeaosadie MPOBOAKIOCH O METOLHMKE, npeaioxenHol Kitouxo-Ken-
wap 10, ®. [5], rae ucnosnavercs npubop 448 ONPE/eICHUA TEMIEPATY PR D
qeHnA B KATMLAsipe. Bamed caykuma Konba ¢ cepHOH KHUCJIOTOH,

Kontrmomerrbt 6padics 1 coorsonrerxy 10, 20, 30, 40 U T. L MOJEKYJISID-
s npoteHTos ouoro 13 uux va 90, 80, 70, 60 u T. ;1. MOJEKYJADHBIX MPO-
HerTon Apyroro. Bodauan SRTEKTHUECKON TOUKY I YTOUHCHHT ¢e cocTtasa i
TeMIEpATYPL [IABJICHHS IONOJHATEBHO UCCAeI0BATHCE CMECH IPOMEIKYTOU-
HBIN COCTABOB,

34 TeMIepaTypy TiIaBIeHHs (KpUCTAINH3AUNHA) SBTEKTHKH 1IPUHAMATACH
TeMIEPATYDY, NPH KOTOPOH MpospauHas MKAAKOCTH BIEDBbIC HOSBARNACH HA
NoBEePXHOCTH TBePAOil (Hasbl. Temmepartypa, NpH KOTOPOH HCUe3aT NOCTIe IHUH
KpHCTAET Tepaof $assl W COfepKHMOe Kalu/iipa CTanoBHIoCh COBepIeH-
HO LPOAPATIIBAL TPHITHMATACh 33 TeMleparypy Hadajid KPHUCTA TIH3a U]
CMECH.

D71 MeTOLNK: MO3BOJAET PAGOTATL ¢ HEGOILITIM KOJHIECTBOM BelUeCTBd.

B Ta0.4, 2 14etes CBOJIKA JLAHHBIX 0 COCTdBe 0OIIPYRRITHBIX KOMITLACKCOD.

TabGauua 2

MNo Nb | | oc ae I - N
I I Cucrewma ! Koncfiiiigeil{ca i I' nmn, C
1. 4,41 - qunHpHARI-he o 1:2 69

2. 4,4' — gunupugaa-annda-tadron 1:2 1 2:1 114° 135.5
3. 4 Al — qunupHaun-Gerta-HadTon 1:2 21 98 117
4. 4,4) — QUOHPHIAN-THAPOXHHOH 21 173
5. 4,41 — FHOEPHAAN-O-BUTPOGEHO -
5. 4 A1 — JUNHPHAKI-T-HATPOPEHO ! 1:2 170
7. 2,31 — qUXHUHOMHI-DeHom R
8. 2,3!-— JUXHHOIWI-T-HATPOPCHO 1:1 155
- 9. 6,8 auxuHoaHA-heHoN 1:2 106
10. 6,6! — NHXHHOJMUJ-THAPOXHHOH 11 202
11. 6.6 — TUXHHONAA-2 4-TUHATPODEHO! 1.2 w11 191 188

OGeyxKaeHue pe3yibTaTos

~

DesyibTaThi HATIEro HCCJASAOBAHUS, TPEXKIAC BCEro, TOKASHIBAIOT, uTo ¢
VABOSHHEM MOJICKY. T TeTEPOLUHKIHIECKHX aMHHOB CIOCOOHOCTh UX K KOMII-
JeKcoo0pazoBatnio ¢ (PeHONTAMH CTAHOBUTCS caabee, Tax, mUpuauH ¢ HEHOJIOM
B HEH30JABLHOM PACTBOPE 1ai0T KOMILIEKCE COCTARA 1:1 u 2:1 (6, 7). KOTOpHIE
OOHAPYKEHEl ICKTPOXHMHUIECKHM METOIOM. Onpitet ¢ 4,4'— THTHPHIHIOM B
3THX YCJOBHSIX HC [1aJi NMOJOKHTENBHOTO pe3ylbTartd. Jlns XHHOJHHA BbUe-
161bl KOMIJIGKCH! ¢ PE3OPIMHOM U rrapoxuiotom (6, 7). 2,31~ IUXUHOJUT B
ANAOTHUTBIY  YCJAOBUAX KOMILIEKCon He oOpasyer, a 6,01 THXHHOMHI 141
KOMILIEKe TOJADKO ¢ PHAPOXKHHOHOM, Boo6me 2,3'-—IHXHHOIAI, B KOTODOM
CBY3L VeHY ABYMs XHHOJMHOBBIMA FPYIIHPOBKAMI OCYILCCTBACT! Hepes
MUPH,IMHOBBIC  KOJBIA, OKA34JCS MeHee PEARIIOINOCIOCOOHBIM, HeM 6,67~
SN HHOMIL. DTO TOATBEPHIACTCA M TeM, UTO TOJIBKO /I 15 6.6' - auxuHO T
BhULC e bl CORNHHOHUS ¢ MOHOHATPOGheHOTaMH.

CpapHeHme DAz TUUHRX (CHOJOB TIO HX CIIOCOBHOCTH K KOMILICKCO0HPA-
3084110 TOKASBIBAST, UTO HAKOMJIEHHe THAPOKCHJIOB H THTPOTPYIN 110 FOMTh-
{EeiT UACTH TOBBITACT PEAKLHONHOCTIOCOOHOCTE (hetioa. '

AMOKHO CUHTATL, UTO PEAKUHOHHOCTOCOGHOCTL (DEHOJI0B B Hayuiaenoll -
MH DedKIUH TOJIBKO OTUACTH CBA3AHA ¢ KOHCTAHTON JIEKTPUYCCKON [ THCCOTHA -
it To e HaB. 614,100k B APYTHX pabotax u 118 amunon [81

Knose apoctoro 21eKTPOCTATACTHYOCKOTO TPHTHKATHS, 3/1¢0h HECOMICH-
MO veeT BHANEHITC B3AUMMAR TOMSPHAAIHS KOWIOHCHTOR KOMILIEKRC006DA-
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svioltedl cHcteMbl, Ha Xoq peakuvy oRasbledeT BJIMSHIHE TidK&ke HOAST NIV -
nee JefcTsre pactsopute.td. TToasprubii coupr cosaer HGosee OIATONPHSITHBIC
VCJIOBHH /191 KOMILIEKCOOOPA30OBAIIHS, YeM HeNOIsTPHbI BeH30L.

Hro Kacaercss CTPOeHHs BOSHUKAIOHIUX KOMILUIEKCOB, TO B BOJIBLIEH 40 TH
BIHTBIN [[AMH CHCTEM KOMIUIEKCOOOPAZOBAHKE TO/IKHO HATH 3a cdeT 00pasoBa-
HHSE BOOPOHOR CBSI3H. TAKOBO AOVIKHO GHITh CTpOeHKHe GECUBETHBIX COEAHHE-
HHH ¢ PenosoM, HaQTOTdMH, JHOKCHOSH301aMH, TPHOKCHOCH30/IAMH U BJIeHO-
KEJThIX KOMILICKCOB ¢ MOHOHHTpodeHoraMu u 2.4-—nunurpotenoiaom. Komr-
JIeKChl 2,6 tunuTpodenora u 2,6—an6poM-—4-—HUTPODEHOM: HMEOT SPKYIO
OPUAHKEBYIO ORDACKY. CBA3D MY MOJEKYJaMH HHTDOMEHOTa H aAMHHA y
HUX OCYULCCTBAACTCH, BEPOSTHO, 30 CHET AMHHHOTO 430Ta (3J1eKFPOHON0HOp) U
O TOKUTEALHO 3dPSKCHHOTO 330Td HUTPOTPYILTEL (AKUENTOP FACKTPOHOB) .

BbiBoabt

. Toayverno 16 KOMILIEKCHBIX CoeiHHeHHT 4.4 —Hnupuaaa, 2,30 -
XHHOHLTA M 6.6 THXHHOMHIA ¢ OPraiNieCKHME BeIeCTBAMH, IIaBHBIM obpa-
30M € (PeHOTAMH.

2. MeTo10M TepMHYECKOro dlaiM3a H3ydeHo 11 cuctem BBILIEVKA3AHHEBIX
AMHHOB ¢ (DeHO.IaMH 1 HUTPodeHoMaMu. B 9 43 HUX 0BHapyMeno obpasosante
AOBOIBHO YCTOHYHBBLX COSJMHEHHIT B JIBYX CHCTOMAN OBHaPYHKEHbl KOMILIEK-
Chl ¢ HHKOHTPYEHTHON TOYKOH TLTABJICHUS.

3. Hokasano, uto yABOCHHC MOJIEKY,T TMHPHIHHA H XUHOJHKI OCAa6.15eT
CMOCOOHOCTD 430Ta NHPUIMHOBOTO KOJIbUA K KomieKcootpasosanuio ¢ dieto-
AdMH, BPHYCM B3dHMHOe BIHSIHHEe MHPHAHHOBBIX Kodel v 23! juxuHoanra
CHIbHee, yem v 6.6 THXHHOIKL. '

4. Buickazann COOOPANKEHHSA O CTPOCTIHH HAAEHHBIX KOMIICKCHBIX COS T H-
HCTEHT,

JMTEPATYPA

I Huonncewes I E, Kupnasosa A . JKOX, 22, 200y 1952
2 Topn Ax., Yahkran M. llpakrnicckoe DYKOBOACIBO N6 OPraHHHECKOMY and-
mizy. OHTH, crp. 63, 1937,
3. Ka cuke-Kosuup 0. @ XIIX 21, spn. 3, 1948,
Tporor b, B, Kyaes Jl. I1. HMss. ToMmck HOSHTeXHHYCCKOrO MHETHTYTA,
3, 1048,
A Tponos b. B. u Boprasoin M. M. JKOX 24, 1750, 1954
t1ocx K. Ber. 16, 886, 1883
Baever A, Villiger V. Ber. 35, 1208; 1902
5. Hyraep JI. A, KPXO, 41. 285; 1909,
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