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Mucturyr obmell 1 neoprannueckofi xumun um. H. C. Kypnaxosa
Aramemuu nayx CCCP npocur Bac u corpyanukos Bauero yupemxue-
HIf, HHTEPECYIOIHXCS TeMOH IHccepTAllHH, NMPHHATL ydyacTHe B 3ace-

J4HHH YUEHOTO COBETA WJIM INPHCJAATh CBOH OT3LIBHL (
O nue u Bpemeny 3awuThl 3a 10 aneli Syner onyOJHKOBAHO B rase-
Te «Beuepusis Mocksay.
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Jlara pacceaKu aBTopedepara 2&/)‘/‘; s

YUEHBIY CEKPETAPb MOHX

P\> KaHi. XHM. HAYK
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[eTepononncoeiMHeHHs NPeACTABAAIOT COGOH OOWIHPHYIO Tpynimy
KOMIJIEKCHbIX COEJMHEHHI, OUeHb HHTEPECHYIO C TEOPETHYECKOM TOUKH
3PEHHA W BAXKHYIO B NPaKTHUECKOM OTHOIIeHHH. [eTeponosucoenuHe-
HUSI HAXOAAT LWHDPOKOe NPHMEHEHHe B aHaJIHTHUeCcKOH XHMHM, GHOXH-
MUUYCCKOM aHaJjiH3€ ¥ MEIHLUMHCKOH NHMHH, NpH THCTOJOTHUECKHX HC-
CJEIOBAHMSAX, B MHHEPAJOTHYECKOM aHaJH3e, B JaKOKpacouHol Ipo-
MBILIIEHHOCTH, B KayecTBe [KaTa/1M3aTOPOB H T. I.

leTepononncoeMHEHHsT MOMKHO PaCCMaTpPHBATL KAK MPOAYKTHI
B3aUMOeHCTBHA KHCAOPOL-COAepMalleli KHCJAOTH C HeCKOJThKHMH MO-
JEeKyJaMd KHCIAOTHBIX OKHCJ/IOB.

B macrosilee BpeMs BONPOC O CTPOEHHH HACHIIEHHBEIX T'eTE€PONOJIH-
COeIHHEHHIT LWHPOKO PACCMATPHUBACTCH C PAa3JMUHBIX TOUEGK 3PEHUSA B
OTEYECTBEHHON H 3apy6eXHON JUTepaType.

I'pynma HeHachIUEHHBIX TETEPONOIHCOSIRHEHHI, & TaK&Ke BOIpOC
06 H3OMEpHH FeTepoNOJHCOeAMHEeHUHE 10 CHX NOp MPHBICKAJIH MaJo
BHUMAaHHA HCCAeZoBaTeNetH.

XuMuyecKe ¥ GH3NKO-XHMHUECKHe CBOICTBA HEHACBILIEHHBIX Te-
TEPONONHCOEIHHEHHAT W HX CTpOeHHe H3yueHbl HeZocraTouHo. B To xKe
BpeMs M3yuyeHHe HMX CBOHCTB, TIpeACTaB/sIOLIee HECOMHEHHBIH caMo-
CTOATEJALHBIH MHTEPEC, BO MHOIOM cIIOcOOCTBOBAJO Obl paClUHpPEHHIO
HaHX MO3HAHHH O TeTepOoNOJHCOeIHHEHHAX BOOOIE.

Henacpientsle reTeponojgHCOeHHEHHS, B YACTHOCTH Ji0Teodoc-
‘hopHoBOIBppaMaThl, 06JaZa0UIie PSIOM HHTEPECHbIX CBORCTB, B 110C-

ellHee BpeMs HAUHHAIOT HAXOAHTL MPHMelUeHHe B HEKOTOpHX obia-

CTAX HAYKM M TeXHHKH. B ¢Bf3m ¢ s1uM paspabotka panuoHaldbEBIX
ClI0COO0B TMOJNYYEHHUS STHX COEIBHEHHH, BBbIAEJIEHHE B UHCTOM BHIE,
uaeHTHGUKALNS, H3YUeHHe HX CBOHCTB U BBIABJIEHIEe HOBHIX obiacreil
HX TIDHMEHCHHS JIMEIOT ONpelle/IEHHoe 3HaUueHHe.

B kauectBe ofberTa 15 ICCACAOBAHHSI HAMHU ObLAH BHOGpPaHb! J1O-
TeoochoproBodbdpamMaTel (B ZagbHeiiuiem Oyaem nucath 1.G(.B.).

PazeuTHe NMpescTABICHUS O CTPOEHHH
reTeponodNcoeuHeHI

I konuy XIX peka Oblid CHHTE3HPOBAHB BarKHelllUHe reteponoJiu-
coefuHenus: (ochopHoBoabDpaMATH, KPEMHEBOABDPAMATH, "KpeMHe-
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MOJHOAATE, MBIWBAKOBOMOAHOAATEL B Ap. TlepBbIMH MONHITKAMH 00D
SICHeHHS HX CTPOEHHS SBHJIHChH KOHIEHCAalMOHHble TIpeJCcTaBJieHHA
Kaneitna-Tu66ca, B COOTBETCTBHH ¢ KOTOPHIMH TeTepONOJHCOeIHHEHNA
paccMaTpHBaKTCH KaK KOHJEHCHPOBAHHLIE TPYMIbI, NPOH3BOJAHLIE Ma-
paBosb{paMara.

K sToMy »Ke BpeMeHH OTHOCATCH Npe/ACTaBjaeHMA O LeneofpasHou
CTPOeHUN TeTeponoancoefnHenuil. Muxasanc u Biopu paccmarpusa-
JH TeTePOoNoJHCOeIHHEHHS B BHJAe 13-TH 4/eHHOH LenH:

O (@) 0O-H

l i e
HeQweeMo—OQ- ., ., . . . . . =Mo—Q—-P=0

il i %

0 , O O—H

Taxum oGpasom, eme B KoHue XIX Bexa HaMeTHaHCh ABa NOIXC-
a K 00bACHEHUIO CTPOCHUS IeTeponoJHCcoe HHeH .

B 1908 r. Muonatu BuepBbie NPUMEHH] K OOBACHEHHIO CTPOGHUS re-
TEPOMNOJHCOETHHEHHH KOOPIHHALHOHHYIO TEOPHIO CTPOEHHS KOMILIEKC-
HBIX COeMHEeHHH M TIPE/VIONKHJ PAaCCMATPHBATH MX KaK NPOH3BOJHbLIE
aByx anuoHoB [XO4]"  uan [XOe] " rne X — Gop, xpemuuit docdop,
rpynna Hy u T 1. Kncaopoa B aHHOHaX MOMKeT 3aMewlaThecsi Ha pajH-
kaasl Wq07, Mo,0:.

PosenrefiM fiesur HacellleHlbie TeTEPONOIHCOEINHEHHS [TPOH3BOJ-
Hbie anHoHa [XOg] " Ha ABe TPYNIbI: B NEPBOi — Ha OAMH UEHTPAlb-
bl aToM mpuxolutcs 12 moaexys okuciaa, Hanpumep—H[P (W207)q):
y BTOpOH — 3TO OTHOWleHHWe paBHO 1:6, Hanpumep — Hs[l (WQ4)sl.
Ecan He Bce aTOMBI KHCJOpOAa 3aMelleHbl Ha PAJMKagabl, TO BO3HH-
Kal0T HeHacblllleHHBle rereponogaucoenunenus — H;[PO (Wo07)s].

Jlioteocoeannenust Po3senreitM npeicrasisfeT B BHAE ABYSIIEPHOTO
KOMIIIEKCa:

Hos 2n l(.!“ﬂzO;r).gOR " Me,O; — R EO(MGQO;u') 4].

Kono mnpeparaer ¢opMy/asl reTeponoJHCOCIMHEHHH MHCaTh TAK:
HsHyP (Mo0sO7)¢], monuyepkiBas TeM caMblM HEPABHOIEHHOCTh> aTOMOB
BOJOPOAa TeTepoNOSHKHCIOTEL

[ldefidhdep npensoxua paccMaTpuBaTh FETEPOIONHCOCIHHEHHA KAK
IIPOH3BOAHLIE THIPATOB [HADOOKHCEH:

P(OH)s-H0, Si(OH)4- (HO)s, B(OH)s- (H:0)s
Takum 06pasoM LeHTPaJbHHIH aTOM OKa3blBaeTcsi OKPYIKEHHLIM «He-
pPaBHOLEHHBIMH» 8TOMAMH KHCJIOPOJA:
(07) (O")
H7 p (Wos}lg s Hs Si {w03)12 H I. 1.
(O') ©7) !
Ha ocuosanun npexnoxenuux dopmya Ildeitpbdep obbsacHua Bompoc
0 HAaJHYHK M3OMEDHH V TeTepPOTOJHCOeJHHEHH ¢ IeHTPaJbHBIMYU

4
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ATOMaMu KpeMHHUsd, 60pa H OTCYTCTBHE ee y TeTepoNoJHCOeRHHeHHH ¢
ueHTpaJbHEIM atoMoM (ocdopa.

Teopernyeckoe HceaeZOBaHHEe BOMPOCAa O CTPOEHHH T'eTepONoJH-
coefHHeRHN npuBeso IToJAHHra K BHIBOAY O TOM, 4TO 3THM COeQHHEHH-
SIM COOTBETCTBYIOT (hOPMY.JIbi:

Hs[PO:@\;VmO[g(OH)gd, H4[SiO4W;20E8(OH)36], a H3OMEpHbie reTe-

POMOJHCOETHHEHHS OH INPensOXKH/I pacCMaTpUBaTh Kak NPOAYKTHI
KoMOuHupoBauus ABYX aHHoHoB [ROsWi3015(OH) )" .

KEI‘FHH KB ero nocJejgoBartenJd Ha OCHOBe pEHTI‘EHOCprKTypHHX
HeesieoBanuil npeiaraiT ueble Gopmyisl, uMenHo: Hi[P (WiOio) 4
CYMTAIOT, YTO LEHTPajbHbIH aToM OKpyKeH pamukasaMa W3Oy Cy-
IIECTBOBAHHE M30MEPHH C 3THX TIO3ULHA 0Ka3bBaeTcs HeOOBACHHMBIM
H TIO3TOMY 3TOT BONPOC WJIH He 000y:KAaeTcsi MMH HWJAH CaMmo sABJeHHE
H30MEPHH OTPKII&ETCH.

PaGoTul mocneHUX JAeT MO TeTepPONoaHCoeIHHEHHAM ABMAIOTCH Das-
BUTHEM YK€ H3J/0XXKEHHbIX B3rAfA10B, HO MO0 HAacCTOALLEr0 BPEMEHH He
NpHBEJH XHMHKOB B €IHHOH TOUKe 3peHHd.

AKCHNEPHMEHTAJIbHAA YACTb
2. JlwreodochopHoBoab(ppamMaTl aMMOHHA
(NHs) sHs[P302(W201) o] - XH;0.

CymecTByouye crnocoSbl NojaydyeHHs J.0.B. aMMOHHS ANHTENbHbI
W paCCYHTaHHE Ha TOAyyeHHe HeGOALIIMX KOJHYECTB 3THX couei. [lo-
3TOMY HaMHi Obli paspabdoTaH YCKOPEHHBIH METOo] TIOJNYYeHHs H30MEp-
HBIX 0- ¥ (-J1.¢.B. aMMOHHS,

CymHocTe MeTOZa CBOAHTCH K cjeayroiueMy. B xumsuuit pacrsop
BoJb(pamMara HaTpHa npubaBifOT KOHUEHTPHPOBaHHYIO (ochopHYyIo
KMCJIOTY ¥ NPOAOJKAKT KHISYeHHe B TeueHHe 5 YacoB IPH MOCTOSIH-
HoM oOwveMe. Tlocne oxznaIeHHS pacTBOpa HacTHYHO BOCCTAHOBHB-
wuiics Boabdppam okucasior 3% HeO,. Jl.db.s. ammoHus ocampanoT
MEeJKOpPaCTePThIM XJIOPHCTEIM aMMOHHEM.

BuigeauBmuiics Ja.0.B. aMMOHHSA OTQH/ABTPOBBIBAIOT, PACTBOPSIOT
B BOJEe H CHOBA 0CAaXKIalOT XJOPHCTHIM aMMOHHeM, ITH ONepaluy
MOBTOPSIOT ABAXIHI.

Hanee rortoBaT pactBop J.(.B. aMMOHHS ¢ KOHLEHTpauuen
250—300 r/a 4 ynapuBawoT ero npu remneparype 60—70° na !/3 nepno-
HayanbHoro obbeMa. [locne oxaamiaeHus OTQHJIbTDOBEIBAIOT KpPH-
cTajnsl a-(opMel kexatoro usera. OcraBluMiics pacTBOp YHAPHBAIOT
nanee npu temmeparype 80—90° po noaoBHHH o00BemMa H mocie
OXJTAXMAEHUs] OTAENHAIOT KpPHCTAMAbl B-(POPMBI CBETJIOMKEJITOro LBeTA.

BBIIO YCTAHOB/IEHO, YTO H3 BOJHLIX PAaCTBOPOB H3OMEpPHl BLIAE/IA-
10TCH B BHIE THADATOB:

a-popma—!(NHy) sHe[P202 (W207)0] - 15H:0, B-dpopma—
(NHy) sHe[PyOg (W207) o] - 11HO. [lpu Xpanesuu B TBEPLOM COCTOS-
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HHM @-(DOpMa MOKeT MepexoJuTh, He H3MeHsisl cBoiicTs, B Oojee
veroluuBell 9-TH BOAHBIE ruapar, f-dhopMa B 8-MH BOAHBLIA rHApAT.

Mzomepsusie J.p.B. aMMOHHS OTJAHUYAIOTCS LBETOM H KPHCTAJJIH-
YeCKHM CTpoeHHeM. B npoiecce MpoBepKH MeTOZOB MoJyYyeHHs J. ¢. B.
aMMoHHs 1o By u no Cyms, a Tak:ke npu paspaboTke yCKOPEHHOTO
Merona Obio o0HapymKeHo, uro [-popMa MOMKET BLIAEAATHCSA B BHIE
ABYX PE3KO OTJIHYAIOIMXCA KPUCTANIHYecKHX (opMmax, cocras H
cBOHCTBA KOTOPBIX M3YYeHHBIMH HaMH METOJaMH He NMOKa3biBaloT pas-
auuns, Taxum o6pasoM MOMKHO CuMTaTh, uto P-opMa obaajaer mo-
JUMOP(OHUIMOM.

CnocofHOCTh K BOCCTAHOBJIEHHIO NpPH AeHCTBHH BOCCTaHOBHTEJEH
W MeTanJoB (menesa, UMHKA) Y o-(POPMbl 3HAUYHTEJIbHO BhHINIE, YeM V
B-hopMHL,

a- # B-1.(.B. aMMOHHSI ABJSFIOTCS KHCJIBIMH COJMSAMH JL(.B. KHC-
aotet. PH 0,01 v pacreopa a-dopmbr 4,85, B-popmei—4,89.

[IpH BHINOJHEHHH CHHTE30B ObIJIO BBHICHEHO, YTO NPH HarpeBaHHH
B BOJHOM pacTBope a-opMa HeoOpaTHMo mnepexoaur B P-dopmy.
Ilns BEIACHEHHS YCJOBHE 3TOro nepexona Obljio H3YYeHO PaBHOBECHE
B CHCTeMaxX u30MepHHle J..B. aMMOHHsI — Bojga B mpegetax ot 0
10 90°. OKkaszanoch, YTO PacTBOPHMOCTb a-()OPMbl MEHbIIE DPAaCTBOPH-
MOCTH B-(hOpMbl, HO TeMNeparypHbli Ko3(MUUHEHT pPacTBOPHMOCTH ee
BhIIIe, M Mpu 75° mMeer Mecto HeoOpartuMblil nepexon a-GpopMsl B
B-popmy. Kpome roro GblJI0 yCTAHOBIEHO, YT0 a-PopMa B H3YYEHHOM
HHTepBaJNe TeMMeparyp HMeer oauy xpucraasorxapar ¢ 15 HoO,
B-dopma obOpasyer kpucraanoruapars ¢ 12, 11, 10 u 9 HeO.

Buckosumerpuyeckoe Hcc/e0BaHde CHCTEM H30MEpHBe a- H P-
J.¢p.B. aMMOHHSI 110KasaJjo, YUTo BS3KOCTb M YIeJbHble Beca pPacTBO-
poB ¢OOMX H30MEpOB TPAKTHYECKH OJHHAKOBLL. XapakTep H30TepM
BAA3KOCTH [O3BOJISIET IOMYCTHTh HaJHYHE HE3HAYHTEJBHOTO Npouecca
accoUHaly MeKIy KOMIIOHEHTAMH VKa3aHHOH CHCTEMEI.

Tepmorpatbuyeckoe nuceaegopanye J. ¢, B. aMMOHHA MOKA3a10, YTO
HarpeBaHHe H30MEPOB B OTCYTCTBHE BO/bl He MPHUBOJHT K HX B3aHM-
HOMY mpeppamiendio. Jlo Hayala NOJHOrO PAa3/JoMEHHs KOMIJIEKCOB
NOBE/IeHNE H3OMEPOB PA3/IHUHO.

a-(hopMa TepsieT BCIO KPHCTANIH3AUMOHHYIO BOAY TIPH NEePBOM 3H-
notepmuueckom dderre (120°), npu BTOPOM IHAOTEPMHUECKOY
spexre (155°) rTepser aBe MOJEKYJIH BOIbl 3a CYET HACTHUYHOTO
Pas3noxKeHHs TerepoNoJHCOeHHE M, OflHA MOJEKYJna BOJIBL Tepsercs
Ge3 3aMeTHOTO Ha KPHBOH HarpeBanus 3t dekra npu 300—350°.

p-hopma repsier mpu nepsoM sHgoTepmuueckoMm 3ddexre (140°)
BCIO KPHCTA/LIH3aLHOHHYIO BOLY ¥ OOHY MOJEKYJy BOABI 33 CUET YAC-
THYHOTO DAa3JIOYKEHHs KOMIJIEKCA, [JBe MOJEKYJH BOAB TepAIOTCs 1a-
adee npu 3356—362° co caabeim suHporepMuueckuM 3sddexrom. [lote-
psl ocTanbHOH BOAB, o©0pasyloledcsa 3a cYeT NOJAHOTO PAasJoMKeHHs
KOMIIJIEKCOB #i aMMHakKa HIAeT ¢ OIMHaKOBBIMU sddexTaMu y a- H
p-bopm npu 450—550°. TlpogykTsl pacnaga 060MX H3OMEPOB OIH-
WAKOBEL.
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Hudpakpachnele CnekTpbl NOTVIOLEHHS [10KA34JH  OTHOCHTEJbHOE
CMeIlleHHe MAaKCHMYMOB [IOJIOC TOTJIOLLEHHsl Y B-H3oMepa no cpasHe-
HHIO C G-H30MepOM. ¥ P-(hopMbl MPOSIBAAETCS TakKe N0JI0CA MOTJOLLE-
HHS He0Oo/bINOH HHTEHCHBHOCTH € BOJHOBLIM yuciom 1014 cm—',

[lpesosnexTpuuecknii addexr y usoMmepos pasanuablii. B-hopma
00/iajiaer CMJbHBIMH Tbe303/1EKTPHYECKHMH CBOHCTBAMH, a-(opma
STHMH CBOficTBaMH He oOJajgaer.

3. JlioteotocdopHoBoanpaMosan KHca0Ta

das noayueHHs J..B. KHCJOTB Mbl OCTAHOBHAMCE Ha clocobe
NpeABapHTETbHOIO CHHTe3a J.(.B. HATPUA ¢ TNOCAELYIOUIHM BBIe/e-
HHeM JI.(p.B. aMMOHHA H 3KCTpakikeit “3 Hero cBoGOAHON J.¢b.B.
kucaorsl.  [ja moayuenns B-a.Q.B. kucaoThl  ynorpeusuia B-n.g.m.
AMMOHHA, CBOOOAHBIH OT a-(QOPMBL

Oxnaxnennei 40%, pacteop aA.Q.B. aMMOHHS CMEHIHBaJH B e-
JIMTEJBHOH BOPOHKE C KOHWIEHTPHPOBAHHOH COMAHOH KHCIOTOH M 3du-
poM. B HHAHHE clOR BBUIEIH/ICS 3(DHPAT B BHIE YKEJATOH, Mac/AHH-
croff KHAKOCTH ya. Beca 2,05.

Odupar MpoMbBaIH B IEJIHTENbHOH BOPOHKe DaBHBIM 0O6beMOM
3(pupa ¥ OCTABJAAIH Ha KPHCTAMIM3AUMIO NPH KOMHATHOH TEMIepary-
pe. Buinapmuue xpucraiibl B-a.b.B. KHCAOTH [OMOJHHTEJNBLHO Tepe-
KDHCTANJH30BHIBAIH W3 BOABL. Bhixon cpoloano#i J..B. KHCAOTH
cocrabasier 97,6%.

Jl.¢.B. KHCIOTH KPHCTAJJH3YETCS B BHe KPYNHHIX JKEJTHIX npa-
BH/IBHBIX WIeCTHIPaHHHKOB. CpexenpurotoBiaexHas fB-1.4.B. Kucaora
uMena cocraB Hig[P2Oq(W3207)e]- 36H,0. [lpn XPaHEHHH Ha RBO3.1Yy-
Xe KHCJIOTa CHJBHO BBIBETpPHBAeTCA M Tepser 1o 11 Mosekys Bombl.
[Tpu BbiBeTpHBaHHH J.(.B. KHCJIOTA Tepsier KeaAThifi uBeT. 1lpu pacrt-
BOPEHHH B BOAE XKeJraf OKpacka CHOBA BOCCTANABIHBAGTCS M U3
pactsopa kpucrtasnnuayercst 36-th Boauwlii ruapat. PH 0,01 M pacrso-
pa n.0.B. kncaoTel 1,01,

CBoGoaHy0 @-1.(.B. KHCIOTY 9KCTPAKIUHEH 3(DHPOM H3 COMSHO-
RHCJIOTO pacTBOpa TIONYUYHThL He yaaertcsa. [lostoMmy mamu Oblaa npu-
HATA METOAHKA SKCTPAKUHH Q-KHCJAOTHl H3 CEPHOKHCIOTO —pacTBopa.
[Tpouecc skcrpakuun mpepojusu npu temmeparype 0—5°. Kpucrasn-
Auzanuio shupara sean npu 0°. a-1..B. KHCIOTA BHIIEASETCS B BHILE
MEJIKHX KPHCTaMJI0B. Bece MOMBITKH TPOBECTH NMEPEKPHCTANIHBAIMI0 U3
BOJBl HE YBEHYAJIHCh YCNIEXOM, T. K. MOCJ€ MepPeKPUCTANH3ANHK BhlIe-
JAKTCH KPHUCTAMIB TONBKO B-a.¢.B. kucroTe. [lo-BuauMomy, HeoO-
paTeMoe TpeBpailleHHe o KHCJAOTH B B-KHCJAOTY NPOTEKAST OUeHb (KO-
po # npu OoJee HH3KUX TeMnepaTypax, yeM aHAJOTHUHOe [peBpalie-
HHE dMMOHHHHBIX cOJeH.

Hceaenosande  pacTBOPUMOCTH [-41.(D.B. KHCAOTH NOKasajio, YTo
B HHTepBaje Temneparyp or 0 1o 65° ona cyutectsyer B Buze 37, 36,
32, 30, 28 u 27 BOAEBIX THAPATOB. |

Tlpu 28 B-a.¢.B. xHcIOTa MepexoiAnT B 32 BOAHHE THApAT, Te-
pas 4 HyO. Cpoboauas B-n1.h.B. KHCJIOTA [JIABHTCA B KpUCTajH3A-
uHoHHOH Boge npu 28°. PacTBODHMOCTE KHUC/JAOTH OYeHb BLICOKAS,
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Hecnenosanne pacrsopos f-s..s. Kucaors npu 15 u 20° noka-
3aJ10, YTO YJAe/bHbie Beca PACTBOPOR KHCJOTH JAOCTHrAIOT OYEHb BLICO-
KHX 3HaueHudl — 3,30,

KpuBble BASKOCTH PACTBOPOB KHCJIOTHl O0GpAlleHbl BLINYKIOCTBI K
OCH cOCTaBa, YTO MOKA3bIBAET HA HajMUME mpollecca accouuanuu. Pes-
KOe BO3pacTaHHe BASKOCTH PACTBODOB KHCJOTHL HAUMHAGTCA OT KOH-
nentpauueii Boime 70%. TMo-BHauMOMy, B 06/1aCTH BLICOKHX KOHLEHT-
paunii 36-BoaHBIE HAPAT KHCAOTH o6pasyer NOJIHMEpHl 38 CUET BO3-
HHKHOBEHHS MEXMOJEKYNAADHbBIX BOMTOPOAHBIX CBs3eil.

Tepmorpaduueckoe uccaenoBaHHe NOKA3aJ0, UTO:

1) Gouabllioe KOJAHYECTBO BOJBI, BXOAALIEH B COCTAB KHC/IOTH, Te-
pserca Oes 3aMETHHIX Ha KPHBOH HarpeBaHus TepMuueckux s(dex-
TOB, HO AuddepeHuHaNbHas KPHBAsg WIAET 1104 HAKJAOHOM K OCH Bpe-
MeHH;

2) KpHCTANVIOMHAPATEl, 0BGHADYKMBAEMbIE ADYTHMH METOAAMH, Ha
TEPMOrPAQHUECKHX KPHBbIX HE NPOABJAIOT cebsl, NO-BHIHMOMY, TeIIO-
Bble 3(MEKTh HX B3AHMHOIO NMPEBPAIUEHHS MaJbl;

3) moTepst 0CTATOYHOrO HeOOJBIIOTO KOJHYECTBA BOIBI COMPOBOXK-
JA4eTCHl APKO BBIDAXKEHHBIMH 3(Q¢eKTamu.

JunorepMuueckie spdekTs npy 59° y 8§° COOTBETCTBYIOT I1JIAB-
JEHHIO KHCAOTHl B COOCTBEHHOH KPHMCTAMIH3aUMOHHON BOje. [pu
TpeTbeM 3HIOTepMHYeCKoM sddexrte, 117—127°, NPOHCXOAHT BLIKHIIA-
HHe pacTBOPA, KHCIOT2 MOJHOCTBIO TepAeT KPHCTAIH3ALHOHHYIO BO-
1y u cootsercrByer ¢opmyse Hio[PaOy(W,y0;)e).

HaunHas c¢ 4eTBEPTOr0 3HI0TEPMHYECKOro apdexra, 155°, mpouc-
XOLMT TMOTEPS BOJBI 34 CUET YACTHUHOND PA3JIOMKEHHS KoMIJaexca, ITo-
cle sroro sddexra kucaora yaepmusaer 5 HyO. TTaThi u mecros
sppextnl npu 216—226°, 236—248° ceasaHb ¢ noTepell  OBYX Mouie-
Kyd Boabl, OcCTaTok HMeeT cocTas P05+ 18W0; - 3H,0.  Cennmoir
spopekr 325—342° ceasan ¢ norepelr 2H,O. Ocratomasces: onua Moe-
KyJa BOoLb yaepxusaercs: 1o 550° u Tepsiercs Ges 3aMeTHOro ma KpH-
BOlt Harpesanus sdipekra.

[lorenunomerpuueckoe rturposanne 0,01 m pacreopa B-a.(.s.
kucnoret 0,5 1 NaOH Grito Beinonneno na norenuuomerpe I1-4 ¢ mo-
MOLLBIO TIIATHHOBOrO H KaJOMEJLHOTO 3/JEKTPOMOB, 4 TaKiKe ¢ TO-
MOIIBIO CepedpsiHoro H KaJOMeJNBHOTO 3JeKTPOLOB.

Hefitpaausauuss B-a.¢.8. xucaoro: NaQOH COTIPOBOMXKAAETCS ABY-'
M5 CKaUKaMH THTPOBAHUA NPU 6-TM u 12-TH BBegeHHBIX SKBHEBAJEHTAX
eJ0UYH Ha TPaMMOJEKYJY KHCAOTHL

ITocsie 20-ro seentennoro sksuBatenta NaOH, noremumnas cucreMb
NpaKTHYECKH He Meusiercs. PactBop B-m.p.B. KHcaoTH  ocraercs
HearelM 10 BBefenus 10 sksuBanentos NaOH, zatem naunnaercs
oGeclBeynBaHIe PacTBopa. PacTeop ocraercs GeCLBeTHLIM 10 BREICHHS
19 skBuBanentos NaOH, nansueiimmee npuGasienne NaOH NPHBOAHT
K BBIMAJICHHIO OCA/lKa B BHAE MeJKux Geblx MepaaMyTpoBoro Gaecka
naactinok cocrasa Najo[PsO4(W,07) 7]« 26H,0.

[To nuTepaTypHLIM NAHHBIM H3BECTHO, YTO npu BBeneHnn B 30—
40%. pacreop sd.B. kHcaoTe 12 skeuBasentop NaOH IPOHCXORHT
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BbIlTaJleHHe 0Cajika, COOTBETCTBYIOLLEro 3MOupHueckoil Qopmy.e
5Nay0 - PyO;: 17WO;. KepMmaHH CYHTa] 3TO BEUIECTBO OTHOCSIHMCS
K «17-My» psiny, a PoseHrefiM OTHOCHT ero K MHOTOSIIepHbIM TeTepo-
nojgucoesnHenusM. CylIs CuUMTAeT 3TO COEAKHHEHHE OTHOCALWMMCS K
«8,5» pany. IIpH BHIMOJHEHHH HAMH TMOTEHHHOMETPHUECKOro THTPOBA-
HHSl 0Ka3aJoCh, UTO BbIIdJEHHE OcCajgka TPOUCXOAUT NpPH BBELEHHH
He 12 sxkeupaneHtor NzOH, a npu HdobGasaenns ~ 20 3KBEBA/JEHTOB
NaOH. Takoe HecoOTBeTCTBHE 3aCTABHJIO HAC CNELHASbHO MOCTABHTH
OMBIT MO MOJYYEHHIO COMH B AOCTATOYHBIX AJ5 HCCAELOBAHHUS KOJH-
yectBax. Oxaszanoch, uro BHIXOA COJAM MO YPABHEHHIO pPEaKUHH
H,E[Pgog(W207)9]+20NaOH"—"Na|g£PgO4(W207)7]+4N32WO4+16H20
cocraBua 97%. Xapakrep tepmorpamMMbl NajofP20s(W307) 7] oranuaer-
csl OT TepMorpaMMbl coy «8,5» psiga, BelnosiHenHoil Cyua.

[Ipu morenumomerpuueckom rtHTpoBauu 0,01 M pacrsopa .1.¢.B.
kucsaorsl 0,056 1 NaOH we yxzanoch 3aMeTHTh CKauky THTPOB@HHS, CO-
OTBETCTBYIOUIHe HeHTpannsauuu kKawporo woHa HY xuciortsl.

Takum o6pazoM, MOTEHIUHOMETPHUYECKOE THTPOBAHME NMOKA34aJ0, UTO
f-1.¢.B. KHCTOTA AuHccoumupyer B ABe crainu. CHavana oTLenad-
1otca nepsele 6HT, 3arem ocranpubie 6HY. 310 BmodHe cormacyercs ¢
nanueiMH Puman, Jlurtsany u [lpucraBy /18 HAacCBIULEHHBIX TE€TEPOTO-
JHKHCJIOT, ¥ KOTOPBIX NMPOIEcc IHCCOLHALUHM TakkKe HIET B JIBe CTa-
JHH.

ITpu nefictBuu Ha J.0.B. Kucaory u3obiTkom NaOH wa xoaoiy B
KayecTBe KOHEUHOTO MPOAVKTa pacmaja moJyyaercsi HeHacbllLenHoe
coeliHeHHe 7-ro paia gocdopHo-7-Boab(ppaMar HATPUSA
N8|2[p904(wzo?]7]-

4. WayueHue f~nioTeodocdopHoBonbdpaMaros HaTpHd

g monyueHHs mIecTH3aMeIUeHHOH COMH Mbl TIPUMEHHIH DeaKLHI0
HellTpanuzauun P-/..B. KHCJAOTH elkuM HaTtpoM, Has storo B dap-
(popoBble YallKH, oOXJamaaeMble cHerom, Hajusajad 40% pacrBOp
B-s.p.B. KMCJIOTH M K HeMY MEIJICHHO N0 KanaaM npuOaBisai Bbl-
upcjenHoe Koamuectso Muaawautpos 5 u NaOH. Yacruuno Boccra-
HaBAMBaBIKica J..B. auuon oxucasax 2 ma 3% HyO0. Pacreop
COJTH KPHCTAJJH30Bald INPH KOMHATHOH rteMmmeparype. »Kesrbie He
JUeHb KDYMHBle KPHCTa/MJILI COJIM BBIIEJSVIHCh B BHAE NpPaBH/BHBIX
LIECTHIPAHHHKOB, OYeHb TOXOMKHX MO BHELIHEMY BHAY Ha KPHCTAaJJibl
B-n1..B. kucaoThl ¥ uMenan coctas  NagHg[P2Og (W207) 0] - 26H:0.

BrLjI0 HCCTeI0BAHO pABHOBeCHe LIECTH3aMelueHHBIT B-1.p.B. HaT-
pHsl — BOJA M YCTAHOBJEHO, UTO €OJb OOpa3yeT B HHTEpBAJE TeMIle-
paryp ot 0° ao 90° xpucramaoruipats ¢ 27, 26, 25, 21 u 19 Hy0.
UlecTu3aameitenyblit f-a.¢.B. Harpus obaajaer BLICOKOH PACTBOPHMO-
cThi0. B Tpouecce uccienoBaHHST PACTBOPHUMOCTH OBIJIO 3aMEYEHO, UTO
B-n1.(.B. HaTpHs BOCCTaHaBJIHBAaeTCsl TPpyAHee, d4eM B-a.¢.B. KHCJIOTA
H aMMOHHHHLIE COJIH.

VienbHE Bec pacrBopa LlecTH3amelieHHoro f-1..B. waTpua Ao-
CcTHraer 3Havenus 2,75.



O6uuit XapakTep KpHBLIX BSI3KOCTH ILIECTH3AMELIEHHOTO ﬁu-.n.q).xa.
HaTpUs Takoil e, KaK y P-i.P.B. KHCAOTH M AMMOHHHHBIX COJIeH, T. €.
KpuBLle 00palllelbl BEIMYKIOCTIO K oCcH cocTaBa. [1pu KOHUEHTPALHK
pactsopos Beile 60% KpHBas BSA3KOCTH PacTBOPOB PE3KO MeHseT Ha-
npasaerne, HabjoAaeTes pe3koe BO3pacTaHue BSI3KOCTH, UTO, MO-BH-
AUMOMY, TakKe OOYCJOBAEHO TPOLECCOM TIOJNHMEPH3aUHH MOJEKY
THApaToB 3a CUeT BO3HHKHOBEHHS MEKMOJEKYJSPHbIX BOJXOPOAHBIX
cpsizef.

TepMorpaguuyeckoe HcCAeLOBAHHE LUIECTH3AMELLEHHOro P-J.¢.3.
HATPHA TOKA3a/10, UTO TPH NEPBOM IHAOTEpMHuUeckoM 3ddexTte, 48—
49°, NpPOMCXOAHT NJaBJACHHE COJH B KPHCTALIH3ALMOHHON Bode. [locne
CAEAYIOUIHX TpeX IHAOTEpMHUecKHX 3ddexktos mpu 107—110°, 123—
128°, 152—156" cosb NMOJHOCTBLIO TEpSeT THAPATHYIO BOAY H OCTaercs
GespogHas coab  coctaBa NagHe[P20z(W207)o). Tlsthili  sddexr
(189—199°) cesizan ¢ moTepell 2 MOJeKYJ BOAHl 3a CYET YaCTHYHOrq
pasyoeHHs KoMmIsexca, octatok uMeer cocras 3NasO - P05 - 18WO, -
H30. Opna mMonexyna Boasl Tepsierca paqee npu 300—340° Ges 3amer-
HOro Ha KpHBOH HarpeBaHus sdgdexra.

CpaBHuBas noeeieHue J.(.B. HATPHA NPH HATPEBAHHH C NoBeje-
HHEeM J1.¢b.B. KHCIOTB H aMMOHHHHBIX COJCH, MOMHO 3aMETHTh, YTO
codi, GoJlee TIPOYHO yAepKHBAET THAPATHYIO BOAY.

Kpuras moteHnuomerpuueckoro THrposanusi 0,01 M pacrropa we-
ctHzaMeuientoro P-1.¢.8. Hatpua 0,5 # NaOH cosmazaer ¢ xpugoi
NOTEeHIHOMETPHYECKOrO THTPORBAHHA J.¢.B. KHcI0THL. IlepBhlil yuacrox
kpuBo#l ot 0 go 6 BBeneHublx 3xBHBaJeHToB NaOH na rpammonekyay
COJIH COOTBETCTBYET THTPOBAHHIO KHCJHOH IIecTH3aMelleHHoH cosm. [a-
Jgee nocae HeGoABLWON 3a/ep’KKH HacTynaeT 00JacTh Tay0OKOro H3Me-
HEHUS MOTEHIM&N A CHCTEMBI, COOTBETCTBYIOILAS paspymieHHo J1.¢.B.
apuona. Hayunas ¢ 14 BsegenHoro skeupaJenta NaOH, npoucxonur
soinafenne ocanka NajofP:04(We07)7) - 26H.0. Bosurkawouui ocanox
dochopro-7-BobdpamMara HaTpPHA He pPACTBOPSETCH TPH BBENEHHH
32 skpuBasieutoB NaOH. Tlpu zeficTBHH Ha ocafok OO0JabLUIMM H3OBIT-
koM NaOH npH KHNSYEHHH NPOHCXOAHT MOJHOE PpaspylleHHe KOM-
naexca Ha HopMadabHbE Qocdar u Boabppamar HaTpua. [Torermus
MeTpHYeCKOe THTPOBAHHE NOKa3ao, 4To OoJee JerkKo HeHTpanusyiol
ca nepebie 6 wonos HT a.d.B. KHeaore, Bropele 6 wonos H* xucaoi
UlecTH3aMelleHHO COMH HeNTPaJdH3yITCA TPYAHee. YUacTKoB Ha Kpu-
BOH THTPOBAHHMSA, COOTBETCTBYIOWUX 06Gpa3oBaHuio coian «8,5» psana,
a TaxyKe HATPHEBOW COJMH HachILeHHOH (ocopHOBOIBHPAMOBOR KHC-
JIOTH, OOHapyXKeHo He OLLIO.

Harpuesble conun P-si.(h.B. KHCJIOTH BCEX OCTAJbHEIX CTENEHEH 34-
MelleHHs OBIJIH MOJYyueHbl NyTeM HeHTPANH3aUHH KHCIOTH eIKHM HaT-
poum. Ilpu moayuenun cosedi, ocofeHHo 7—12 3aMelleHHBX, COOMI0AANH
ocobyw ocropomxHocTs. Jdobasaenne NaOH senn mo 0,5 skBuBajenra
HA TPAMMOJIEKY/Y KHCJIOTHI, MOCA€ Yero pacTBOp OCTABJASIH HA 5—
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6 uyacos. [lis OKMCJIEHHs YaCTHYHO BOCCTAHOBJEHHLIX MPOAYKTOB [10-
Gapastin mo 2—3 ma 3% HiO,. TIpuGasaeHue caemyioliHx 3KBHBa-
nentoB NaOH npoussoauan moc/ie Toro, Kak »kejtas oKpacka pacTBo-
pa BOCCTAHABJAMBAJIACh. PACTBOpbI OCTABAJHCh ¥KEJATLIMH A0 BBEIEHHUS

10 sxeuameutos NaOH, npu BBeleHHH CAGAYOWMX SKBHBAJEHTOB
NaOH nacrynano obecuseynBanse pactBopoB. Takum oGpasom ObLIH
110JIy4eHbl pacTBODH KHCJAOTHL ¢ coAep:Kanuem ot 1 no 12 sksupagen-
o NaOH. 3tu pacTBophl OCTABAAIN HAa KPHCTANIAH3ALHKIO MPH KOM-
HaTtHoii Temneparype. Ilocae nosHOH KpHCTAAJAH3aUMH COJH PacTBO-
PAJI B BOJE W PACTBOPLl OT(HJALTPOBLIBAAH OT HEGOMbIIOrO KOJHUECT-
Ba BO3HHKABIIErO0 B HEKOTOPhIX H3 HHX 0CajAKa H KPHCTALIH30BAJH
CHOBA TNOUTH [0 KOHLA, OT OCTATKA MaTOUHHKA OCBOGOKAAJHCH OTHKH-
MaHHeM [OJY4YeHHBIX TIperapaToB MexIy JHCTaMH (HIbTPOBAJBHOM
OyMaru.

|—2-3aMellenHble COMH KPUCTAMIM3YIOTCA B BHIE MEJIKHX LIECTH-
rpaHHBIX TaGaHYex, pacTyWHX APyr Hal Apyrom, obpasys apyabi. 3-3a-
MEUIeHHAS COJb KPHCTAAJN3YETCs B BHIE YCEUEHHBIX FHUPAMHA, CJ0-
AKEHHBIX OCHOBAHHAMH, 4—D5-3aMeUIeHHbIe COMH  KPHCTAJLIH3YIOTCH B
BHIE KPYIHBIX KPHCTAJJOB 3—4 MM IJIHHBI, TIOXOXHX Ha KPHCTaJJbl
IIPABHJILHON CHCTeMBbl. 7-3aMelleHHasl COJIb KPHCTA/IH3yeTcs B BHIe
MEJKHX KPHUCTaJI10B8, 00pasylolHX ¢ pacTBOPOM KalWHLy. 8-3aMelleH-
Haf COMb KPHCTAMJIH3YETCH B BH/AE TOHKHX JETKO JOMalOUIHXCH TJIACTH-
HOK, HAMOMHHAKIHX MO BHEIUHEMY BHAY KPHCTAJJBL Po-1.¢.B. aMMo-
Hisl, 9-3aMenieHsas CcoJb  KPHCTAJIH3YeTes B BHIAE MEJNKHX uyellyek
cretyokenatoro upera. 10, 11 u 12-3aMeuleHHble coH 00pazyiOr CTeK-
noobpasHele Macchl. Bee cosu 6pH NPOaHaTIH3HPOBAHB H COOTBET-
CTBVIOT (QOPMYIaM:

pH 0,01 M

PACTBOPOB
NaHy [P202(W207)e] - 34H.0 1,51
NasHio [P202(W207)0] - 29H,0 1,65
NaaHg [P2OQ(W207)97' 2 23[‘190 1 ,82
Na.gHs EPQOQ (WQO;')gj - 26H.0 1,96
NasHr [P202(W207)e] - 22H0 2,24
NagHs [P20,(W207)¢] - 26H:0 4,35
NasHs [P20,(W207)e] - 26H,0 :3,‘25
NagHe [P203(W207)o] - 28H,0 5,42
NagH;; {pgog(WQO',')g] < SEHQO 5,45
Nalqu [pQOQ(WQO'f) 9} B 35H20 5,63
Na”H {PQOQ (Wgo;r) 91 2 30H20 6,22
Na 12 FPgOg (WEOT) 9] e 33Hgo 696

Bce HATpHEBble COMH TIPH BHIBETDHBAHHH TEPSIIOT MKEATYIO OKpac-
Ky, KOTOpasi BOCCTAHAB/AMBAETCS TpPH PacTBOPEHHH B BOOE, KPOMe
1 1—12 samenienHbix coeH.
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HMsamepenne pH pacreopos cosieil NOKa3BIBAET, 4TO BCe OHH SABIA-
I0TCS COJAMH KHC/IBIMH, Kpome 12-3aMellleHHOH COJIM, a4 M3MEHeHHe
nH conpoBospaerca aBymsa ckaukamu st 6-tu H 12-Tu 3aMeuleHHBIX
COJIeH, YTO BIIOJIHE COTJIACYeTCS ¢ [AHHBIM#H MOTEHIHOMETPHYECKOTo
TUTPOBAHHUA.

Tepmorpathuyeckoe HCCJIeAOBAHHE [I0KA3aJ0, UTO BCe HATPHEBLIE
COJOH NPOABIAIOT cefsl NMpH HATpeBAHMY XMMHUECKH HHAHBULYAJLHBIMH
COEMHEeHHAMH.

Tepmorpaguueckoe HccIel0BAHMe TOKa3aio Takke, uro: 1) mno-
TCPA OCHOBHOIO KO/IMYECTBA KPHCTAMIH3ALHOHHON BOABI TIPOHCXOLHT
10 MepBLIX 3aMETHBIX Ha KPMBLIX HarpeBanus sddexros, 2) moreps
MOCJEAHUX MOJEKYJ KPHCTANNH3ALHOHHON BOABL CONpoBOMKIAcTCS
CHJILHBIMH 3HIOTePMHUECKHMH 3((exramu, 3) noTepst BoJbl, CBS3AH-
HOMl ¢ Pa3/oKEHHEM COJieHl, MPOHCXOMHT HJIH €O CAAGLIMK 3HIOTEPMU{
yecKMMH 3(deKTamMy, Hay, B OOABIIHHCTRE Clyyaes, 0e3 3aMeTHBIX Ha
KpHBOH HarpesaHus as¢bexros, 4) 6—I12-3aMelmeHuble coJau 6oJee
npoyno, Ao 200—250°, yaep:kKuBalOT KPHCTANJIH3ALHOHHYIO BOLy; 1—
O 3aMermieHHEle coqu TepsioT ee go 200°; Boay, oSpasyiomylocs 3a cyer
pasIoKeHHus KoMrexca, Hao00poT MeHee npouHo, 1o 260—350°, ynep-
KHBalT 6—]2-3aMelleHHBle coJi, 8 1—D5-3aMeuleHHble COMH YIepKH-
Bator ee ot 200 xno 500°, 5) TeMneparype 3K30TepMHUeCKHX 3 (eKTOB,
COOTBETCTBYIOIIHX DEAKUHAM MCKAY OKHCJIAMH, CHILHO CHHKAIOTCA

npu nepexofe or I- K 12-3aMeLIeHHBM  COISAM, HMEHHO — oT 673° 1o
430°,

5. O coeguHeHusx P-arTeodoctopHOBOALGPAMOBOI KHCAOTbI
¢ MOUYEBHHOW M TJIHMKOKOJNEM.

CoefuHeHHd Ji.Q.B. KHCIOTH ¢ MOUEBHHOM OLLIH NOJYYeHbl B3aHMO-

apeiticreuem 0,01 M pacrsopa J.¢.B. xucaoTh ¢ 2,47 M pacTBOpOM Moue-
BuHBEL [lJsi mogyueHus cogeli MOUEBHHBL K PacTBOpPY L.G.B. KHUCIOTH
1c6aBJsacad pacTBOP MOUEBHHBl B KOJHYECTBaX, HEOOXOMMMBIX 118 MO-
Jy4EHHH JABYX-, UeTHIPEX-, IIECTH-, BOCHMH-, M JBEHANNATH3AMElIeH-
HBIX codqed, [locie C/IHBAHHS pacTBODOB .JI. ch KHCMOTLL H MOUCBHELS
PacTBOP OCTABAJCS KeJNTHIM, JHIIb Yepe3 HeckoabKo AHell B pacTsopa:
¢ 8 u 12 BBeNeHHBIMH 3KBHBAJCHTAME MOYEBHHBI OTMEYaJOChL YaCTHY-
HOe BOCCTAHOBJIEHHe Boabdppama. Kpuerajjausalus Benach B 3KCHKa-
topax namg HySOs u nporexana Oeictpo. ConH uMean cliefyiOuni co-
CTaB:
pH 0,01 M
PACTBODOE
Hio[P202(W207)5) - 2(NH;)»CO - 15H,0 1,72
His[ D202 (WaO7)s] - 4(NH»)2CO - 12H,0 1,74
Hio{P20; (W2Or)g] - 6(NH2),CO - 5H;0 1,77
Hio[P205 (W2O7)g] - 8(NHg),CO . 4H,0
Hia P20 (Wa0r)e] - 11,5(NHa).CO. 1,81
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pH 0,01 M pacrsopa MoueBHHBEl — 5,63,

Hesnauntenasnelit casur pH B pactBopax coJeii MOYeBMHB NO3BO-
JSIeT paccMaTpUBaTh AaHHble COeIHHEHMS KAK NMPOAYKTH NPHCOENHHE-
HHA MOYEBHHBI K J1.().B. KHCIOTe. KosIHuecTBO ruapaTHOl BOABL yMeHs-
laercss NPH YBEJHUEHHH KOJHYECTBA NPHCOEJAHHEHHBIX MOJEKYJ Mode-
BHHBL

Coau rAMKOKOMSE OBLIN MOJYUEHBl MYTeM CMELUWBAHHA PacCUKTAH-
HBIX KOJHYECTB BOAHLIX 2,5 M pactBopos ramkokoas u 0,19 m pacTso-
poB J.¢.B. Kuc/a0THL. [locie c/MBaHHA pPacTBOPbl OCTABAJIHChH MKEJTHIMH,
HO Yepe3 HeCKOJIbKO JHell pacTBOpLl, B KoTopble Gel1o BBepeHo 10 u Go-
Jlee 3KBHBA/IEHTOB TJIHKOKOJIS, CTAHOBH/JIHCh CHHHMH. PacTBopel, cofep-
Aasmie 3,6 ¥ 8 3KBHBAJIEHTOB [NIMKOKOJS, 14BAJH Ha CTEHKAX H AHe
¢aphopoBoit YalIKH KeaTble KPHCTAJJB, a CBePXY NOKPLIBAAHCH KPH-
crajanauyecko#i muaenkoi. Pactsopsl, comepxapwune 10, 12, 18 sxBuBa-
JIEHTOB TJHKOKOJS, NPH CTOSHHH NpeBpalllaJuch B CHponooOpasHyio
CHHIOIO MaccCy, 3aCTHIBABIUYIO C TIOBEPXHOCTH B BHJE Creksaa. Uepes He-
CKOJIbKO HeJelb Obl0 0OHapy#eHO, YTO HHAHHIL cJofi npemapara, B
KOTOPLIE OblIO BBeAeHO 12 3KBUBAJEHTOR FJIHKOKOJA, COCTOHT H3
YeTLIPeXYroJbHEIX  KpPHCTAJ/I0B,  pa3mepom  4—6 MM,  HMeB-
WHX BHI Ta6JHYEK, COCTABIEHHBIX H3 PAJHAILHO DACIONOKEHHBIX HII.
[To-BHAMMOMY TIPH CTOSHHH NPOHCXOAMJ TIPOLECC DPAacCTEKIOBBLIBAHHS
BSI3KHX Macc CoJiH. B JanbHeiinieM AJs MOJYYEHHS BBICOKO3aMeIIeHHBIX
coJieil BA3KHe MMOCHHEBLIHe pPacTBOPLI, COIeprkaBliHe HeOOXOLHMOe KO-
JHYECTBO TJIHKOKOJS, MOABEPradn oxaaxieduio go —2°. Kpueramasl,
[IOABJIABILHECH B OXJaKIeHHBIX DACTBODAX, HMeJH BHA IUECTH- H Ye-

TBIPEXYTrOAbHBIX NOUTH GenblX TaGJHYeK, [JIABABLUMX N0 TIOBEPXHOCTH
pacrBopa W NOCTENEHHO YBEJNHUWBABIIMXCH B pa3mepax. Ilpm KomHaT-
HOH TEeMIepaType OHH PACTBODPAJIHChL B KPUCTANJIH3ANHOHHOH BOJME H
eule pas BHIAGASIHCL B TBEPAOM cocTosaHMH. Ha ocHOBaHMH aHa/aH30B
pacCUNTaH 3MIHPHYECKHI cocTas coJel:

Hg 0,01 m
P pacrTBopos
JCHoNHCOOH - PoOs - 18WO, - 7H.0 1,89
6CH:NH,COOH - P,05 - 18W0; - 4H,O 2,32
7CHaNH,COOH - P05 - 18W0; - 3H,O 2,39
8CH;NH.COOH . P,0; . 18W0Q; - 2H,0
12CH,NH,COOH . P,05 - 18WO0; - 4H,0
11,5CH,NH,COOH - PyO5 - 18WO; . 4H,0 2,69
18CHNH,COOH - P,0; - 18WQ; . 8H,0

pH 0,01 M pacrBopa rankoko.s — 5,46.

YBeJsnuenre colepxaHus MJIHKOKOJS B npenaparax casuraer pH
pacTBOpOB GoJiee SHEPTHYHO, YeM 3TO HAG/IOR4eTCs y cogell MOYeBH-
Hbf. ITO yKa3biBaeT Ha WACTHUHYIO HeHTPAH3ALHI0 HOHOB BOZOPOAA
TeTepONoNNKHCIAOTH. TakuyM 06pasoM MOMKHO PACCMATPHBATHL I0JYyUeH-
Hbl€ COEMHEHHsI KaK KHCJABIE COMH, B npolecce 06pa30BaHHS KOTOPHIX
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NPOABJSIETCA OCHOBHAsA (YHKLHS TNIMKOKOJA. DTHM COJISAM, MOBHIHMO-
MY, MOXKHO TPHIHCATL NPHMEpPHYIO (GOpMyy:

Hgg,.n (NHaCHQCOOH) n[P202 (ngO'])g]' XHQO
BbHiBOH

1. Pazpadoran yCKopeHHBI#I MeTOX TNoJiyyeHHs [5-BOAHOro ruipa-
Ta IecTH3aMeuleHHOro a-1.(.B. aMmoHust # ll-ogHoro ruapara
B-s.(.B. aMMOHHS M3 BOJb(pamaTa HaTpHs U (HOCOHOPHOH KHCJIOTHL
Merox naulen MpakTHYECKOe TIPHMeHEeHHe B 3aBOJLCKHX YCJIOBHSX.

2. Pazpaboran Meroh noayuenus 36-BogHoro ruapara p-i.g.B. xuc-
A0Thl 3HPHEM METOZOM € BhIXOJA0M KHCa0TH fo 97—98%.

TlokasaHo, 4yro u-popMa KHCJIOTH CyLIECTBYeT NPH ‘TeMmeparypax
wnxKe 0°, IpH KOMHATHOHl TeMmnepaType He MoxKeT OBITh BHJENEHA H
mepeKpHCTAIH30BaHa H3 BOAHLIX PACTBOPOB BCJEACTBHE HeoOpaTHMO-
ro nepexcia s fi-opMy.

3. Toayuennl 12 HaTpueBbIX cosiell B-J1.(.B. KHCJIOTH NPH HEHTpaJH-
3aluy ee elxuM HarTpoM. CyllecTBoBanHe YKa3aHHBIX cojell 103BoJsier
npunucath J1.0¢.B. KucaoTe Gopmyay

Ho[P203(W207)g] - xHs0.

4. [NonyueHbl CoeAUHEHHA MOUYEBHHBI H IVIHKOKOJAA ¢ J.(].B. KHEJO-
tol. Moueruna o6pa3yer ¢ Ja.¢.B. KHCAOTOH TPOAYKTE NPHCOSXHHEHHS.
B coagx, 06pa3s0BaHHBIX [JIHKOKOJEM M KHCJAOTOH, IJIHKOKOJAL 3ame-
11aeT ATOMBL BOLAOPOAE KHCJIOTHL

5. Mayuyena pacTBOPHMOCTbL G- M [-H3OMEPHBIX J.().B. aMMOHHH,
B-1.0.B. KMCJOTH H €€ TIeCTH3aMeIleHHOH HaTPHEeBOR COJIH, TIOKA34HO!

a) a.d.B. aMMOHHA a-(QOPMBI daeT TO/AbLKO OMHH KPHCTAJIOrHApAT
¢ 15 MoJekysaMu BOAB H TIPH TEMIEpaTrype okoJo 75° HeoOpaTHMO
itepexoaur B P-dhopmy; B-bopMa B uuteppase temneparyp ot 0° xo 90°
naer xpucradgoruapars ¢ 12, 11, 10 u 9 MonerysaMu BOLBL,

6) a.¢p.8. xucaora B obnacrty Ttemmepatyp or 0 mo 65° maer KpH-
craanoraaparh ¢ 37, 36, 32, 30, 28 i 27 monekyaaMu BOJb, 36-BOAHbL
THADAT KHCJOTH NJIABHTCA B KPHCTAJ/IH3alHOHHOH Bofe mpu 28°, mpe-
Bpaliasich B 32-BOAHBIA THAPAT;

B) LiecTH3aMelleHHBI B-a.Q.8. HATPpus B HHTEpBaje TeMneparyp/
or 0 no 90° oGpasyer ruapartel ¢ 27, 26, 25, 21 mMoaeKyJaMH BOABL.

HauMeHbllyl0 PACTBOPHMOCTL f1pOfBAAeT a-4.Q.B. aMMOHHS, NPH
20° — 29,85% Bec., B-hopMa umeer pacrsopumocts 52,50% Bec.; 71.¢.B.
KHCJOTa ¥ ee LIeCTH3aMElLleHHas HATpHeBasd COJMb HMEIOT  BBICOKYIO
pPacTBOPHMOCTb cooTBeTcTBeHHO 83,15 H 75,85% Bec.

6. Onpeleserbl yae/bHble BeCa H BASKOCTH PacTBOPOB a- H P-opM
... aMMOHMS, A.(.B. KHCJAOTH W €e LUeCTH3aMelleHHOH HaTpHeRoi
coMH. YieibHble Beca H H30TEPMBI BS3KOCTH PacTBOPOB J.(.B. aMMO-
iust a- 1 B-cbopm mpu 15 u 20° cosnanaor.

VieapHble Beca pacTBOPOB JI.(.B. KHCJOTHI H lIECTH3aMeIEHHOro
[-1.(p.B. HaTPHisi B HACHILIEHHBIX PACTBOPaX HMEIOT BBICOKHE 3HAUEHHS
W cooTBercTBenHo pasmbl 3,30 u 2,75 mpn 15,
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M3oTepMbl  BSI3KOCTH B CHCTeMaX P-a1/).B. KHCAOTH H LIECTH3AMELLEH
blfi 1.h.B. HaTpusi — Boja npu 15° u 20° mokasanu, 4TO 3TH COENHHe-
HUSL TIPH BbICOKHX KOHIEHTPALMAX aCCOLHHPOBaHEl B PacTBOpe H 06pa-
3YIOT MOJHMEDH! 32 CUET BO3HHKHOBEHHS MEXMOJEKYJIAPHBIX BOAOPOA-
HbIX CBSI3EH.

7. BuinoaHeHo TepMorpa(HuecKoe HCCJeA0BaHHe H3OMEpPHHIX a- H
B-it.(b.B. aMMOHHS, KOTOpPOE NOKAa3aj0, 4TO TPH HAarpeBaHHH B TBEPIOM
COCTOSIHHH HM30MEpbl APYT B Jpyra He NepexoiarT.

TepmorpadHueckoe HccdaejoBanue P-1.¢).B. KHCAOTHI H ee HaTpHe-
BLIX coJieli mokasajo, uro 6—Il12-3aMelneHHble colH ‘foJee NPoOYHO, A0
200—250°, yaepKHBAIOT KPHUCTAJNIH3ALHOHHYIO BOLY; KHcaora M 1—5-
3aMelleHHBle codn tepsitor ee go 200° [loTeps BOAB TpPH pasiOMeHHH
coJel, Kak NpaByJI0, NPOTEKACT WJIH C OYeHb C1aGbIMH 3HIOTEpMHYE-
cknMu shdexTamMu UK 6e3 3aMETHBIX Ha KPHBBEIX Harpesauus 3Q¢ex-
TOB.

Bce naTpHeBLle COJIH TPOSBASIOT ce0sl TIPH HATPEBAHHH XHMHUYECKH
WHIHBHAYAJbHBIMH COEAHHEHHSIMH.

8. BoeInoJqHEHO NOTEHUHOMETPHUECKOe THTPOBAHHEe [-M.{.B. KHCIO-
Tbl M llecTH3aMelleHHOro B-a.(.B. HAaTpHA. YCTAHOBJEHO, YTO J.Gb.B.
KHCJAOTA AHCCOUHHpYeT B jBe cryneHH. CHayana ortulemasiiores 6HY,
3atem ocradabHele 6H,

[Mpu neficreuy n3Geitkom NaOH ka xojoxy sa f-1.¢g.B. KHEIOTY
H LIECTH3aMEUIEHHYIO HATPHERYIO CO/b BO3HHKAET HeHacHIleHHbl doc-
(popHO-T-BOABLGDpaMaT HATPHS.

9. Mamepens pH pacreopos B-a.¢.B. xucaorsl, a- H B-a.p.B. am-
MOHIS, HATPHEBBIX coJel, coJefl MOUeBHHb H MJHKOK0AA f-1.¢.B. KHC-
JOTH.

YcranoBiaeHo, uro B-1.Q).B. KHCJIOTa SIBJASIETCH CHJABHOH KHCJOTOH,
pH 0,01 M pacrsopa 1,51; pH uzomepubix a- v B-J1.¢.B. aMMOHHA OOH-
HAKOB.

M3menenne pH narpuesslx cosieil conposozmjaercs ABYMS CKauyka-
v Zag 6- u 12-3amentennmx cogeit. Bee HarpHeBwble coau, KpoMe 12-
3aMEUIeHHOMH, ABJAIOTCS COJAAMH KHCJABIMH, TAaK e Kak aMMOHHIiHbIe
COJIH, COJIH MOYEBHHBl M TJHKOKOJs, Ha ocuosanum usmepenus pH
VOYKHO CYHTATHL, 4To B-a.(.B. kHcaora cnocodna o6pasoBbiBaTh COJI
3a cyeT 3aMelleHds HoHos HY, 3T0 coud aMMOHHS, HATpPHS H TJIHKOKO-
Jis1; JLD.B. KHCJIOTA MOMKET 1aBaTh NMPOAYKTHI NMPHCOEAHHEHHS, 3TO COJH
MOUEBHHBI, A5 KOTOpbIX H3MeHeHHe pH He3HAuHTeNBLHO N0 CPABHEHHIO
¢ pH cpoGoanoil KHCAOTH

10. Mndpakpachble CneKTpsl NOTIOLIEHHS H3OMEPHBIX @- 1 B-JLg.B.
AMMOHHS HEOJAHHAKOBbIE, CJeJ0BATENLHO, CTPOEHHEe BHYTpeHHell Koop-
JAUHALHOHHONH cdepbl - v B-QopM PA3JNHUHO.

[The30akTHBHOCT:  B-(hopMbl JL(.B. aMMOHUS CHJAbHAA, G-POPMEI
oueHb cnalas.

11. Cpesiano NpeLnoOMKeHHe, YTO KOOPIAHHALHOHHbBIE TIPEACTABIL-
HHA 0 CTPOEHHH reTeponoaucoefnHennii 8 TpaxToske [Ideididepa, no-
BIHANMOMY, TPHMeHHMBl K JtoTeodocoprosoandpamaram. lonyckaer-
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Csl, 4TO H3OMEepHI0 - ¥ P-popm J.(.B. aMMOHHS ¥ J.().B. KHCJAOTHI
MOXKHO OOBSCHHTL reoMeTpHueckofi H3oMepuel. Menee pactropumasn
a-GopMa siBAsIeTCs, NO-BHAMMOMY, TPaHC-H30MepoM, Gojiee pacTBOPH-
Mas B-popma — LHC-H3OMEDOM.

Peayabrarbl padoTsl onyGJHKOBAHBl B CAEAYIOWUKHX CTATHAX:

. XKypuan Heopranuueckoii xumus, 1. 111, Ne 12, 2698—2706, 1958.
. KypHran o6wedt xumuu, T. XXIX, 357—364, 1959.
. Kypnan Heopranuueckofir xumun, r. IV, Ne 4, 839—844, 1959.
. JKypHan neoprannueckoi xumuu, . V, Ne 2, 474—476, 1960.
. Xypnan neoprannuyeckoit xumuu, T. V, Ne 6, 1304—1310, 1960.
. Kypuan ueoprammueckofi xumuy, 1. V, Ne 6, 1311—1315, 1960.
Meroauka moayuenus morteodocOpHOBOMBHPAMOBOKHCIONO aM-
MOHHS IUeCTH3aMeELleHHOro BHeApeHa Ha 3aBofe «KpacHelii XHMHK®
B Jlenunrpage. Ak BHefipeHHst oT 25.12.1957.

Caenaubl JOKJabL:

1. Ha zacegpannu Kadenpr obweii xumun 2 MICMH um. H. W, TIu-
porosa. 1954, 1955, 1956, 1957, 1959, 1960 rr.

2. Ha VIII Beecoosuom coBellaHHu 1o XMMHH KOMIJJEKCHBIX COe-
JInHenu#. Mai 1959 r,

3. Ha nayunoii KoHgpepeHunu Teopernueckux xadeap 2 MI'MH
uMm. H. M. ITuporoea. Oxra6ps 1960 r.

4, Ha IV Bcecowo3soM coBemaHun 1no (pH3HKO-XHMHUECKOMY aHa-
qausv., HexaGpe 1960 r.
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T12645, INoan. x neu, 12/X11-61 r. O6bvem 1 n. . 3ax. 2710, Tup, 200

Tunorpathus Merpocnaba, Bavvanckmii nep.. 23a.
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