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OINIPEAE/IEHHE TEPMOAHHAMHYECKHX
XAPAKTEPHCTHK BEPH/T/IA

Ha ocroBe meroza /latimepa M ¢ MCIOMb30BaHHEM YCTAHOB/ACHHOH 3aBHCHMOCTH SH-
Ta/IbIIMH  0Opa3oBaHiA Oepu//ia OT ero SHTPOIHH PacCyHTaHbl CTaHAApPTHbIE Tep-
MOAHHaAMHYECKHe XapaKTepHCTHKH Gepr/iia — SHTPOIIHA, SHTPOITHA OOpa30BaHHA H SH-
Ta/IbITHA O6PA30BaHHA.

KroueBsre cioBa: Gepr/it, SHTPOIIHA, SHTa/IbIIHA, sHeprisa | ubbca.

B epurin (3BeO-Alx03-6S5i07) — XMMUYECKH CTOMKHM CW/IMKAT K ACHCTBUIO
cepHolt Kucnothl. [losToMy B ruapomMeTanaypriuv 6epuiivs repea BCKPhi-
TeM 6epu/ia CepHOM KHUC/IOTOM ero roaBepraioT SHEeProéMKOM M A0POrOCTOosAIerh
noarotoBke. C Lie/bio yelieBneHys npotiecca B padore [1] nmpoBeaeHsl MOUCKOBEIE
3KCIIepHMEHTa/IbHble MCCe0BaHusl, HarlpaB/eHHble Ha paspaboTKy TexXHOIOTMH
HeIocpeACTBEHHOIO BCKPBITHA Bepr/izia CepHOM KHUC/IOTON. BMecTe ¢ TeM, BO3HUK/IN
TPYAHOCTH MPU TepPMOAMHAMHUYECKOM aHa/lv3e M HaydHOM OBOCHOBAHWM Pe3y/bTa-
TOB 3THX UCC/ICIOBAHUM. DTU TPYAHOCTH CBSI3aHbl C OTCYTCTBHEM B CITPABOYHOM /1H-
TepaType TepMOAWMHAMHUECKUX XapPaKTepUCTHMK Oepusia — ero CTaHAAPTHBIX 3SH-
Tanbli  o6pasoBaHus AH®29g), aHTporu S°9gr), M SHTPOIMUKM OBpPa3OBaHUs
AS°298(6).

B manHoit pa6ote BoinonteH pacuét AH 2056, S°20s(6) 1 AS 2056

Ha HauvanbHOM sTarie olleHHBasiach sHeprus [u66ca obpasoBaHua 6epuina
AG®298() C MCTIONBb30BaHKUEM TPE/VIORKEHHOTO YpaBHeHHs] B3aMMO/ICHCTBHs Gepuriia
C CEepHOM RUCNOTOM [2]:

3Be0-Al;03-65i05 + 6H2SO,4 = 3BeSO4 + Alx(SOy)s + 6SiO2 + 6H,0 (1)

WMamenenne sHepruu [66ca peakunu (1) AG®298(p ) CBA3AHO C M3MEHEHHeM 3H-
Tanbmi AH 2981 M SHTPOTTHH AS° 2981y YKa3aHHOM peakumu (mpu T = 298 K)
ypaBHeHHeM [ nb6ca-I enbMronblia:

AG298(p1um) = AH 29811 — TAS®208(p-10m),

Ans onpenenenvias AH 2081 = ZAH 208(mpon) — EAH 208ucx) TPEOYETCS HalTH
2AH298(1pon)=3AH208[BeSO 4]+ AH 208[ Alo(SO 4)3]+ 6 AH 295[SiO2]+ 6AH 295[H20]
U ZAHozgg(ch_) = AH0298[3860~A1203-6Si02] + 6-AH0298[HQSO4].

IMpu pacuéte AS®208pumm) = 2S°298mpon) — 29 298cx) HEOOXOANMO OINpeaentTh
2S°208(mpon) = 3S°208[BeSO4] + S°208[Al2(SO4)3] + 6S°208[SiO2] + 6S°295[H20]
1 £S°208ucx) = S°208[3Be0-Al;03-6Si02] + 6S°205[H2SO04].

[To cTaHAAPTHBIM 3HAUCHMSAM SHTA/ILIIMU o6pasoBaHus AHs98 1 sHTponmy S0
VICXOAHBIX BelleCTB W IMPOAYKTOB peakumu (1) (tabryiia) paccurtaHbl M3MEHEeHHs
sHeprur cucteMbl AH 29501y, Gecriopsizika B pesynbrate peakuvd AS°2ogpium) U
sHeprum [166ca peakuny AG°298(p ), COCTABHBLLIE:
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CraHaapTHble 3HTanbnHH obpa3oBannus AH® 29 v suTponiuu S°595 npu 298 K

HcxoaHble BeliecTBa U npo- AH®29g, S°9s, [TuTepaTypHbIH
aykTbl peakunu (1) kA /Monb [x /(monb-K) HMCTOYHHK
3BeO -+ Al,O3:6Si03 () - - Her nanHbIx
HyS04 () -814,42 157,458 [3]

BeSO4 ¢ -1201,2 90,3 [3]
Aly(SO4)3 3448,116 240,24 [3]
SiOg ) -862,68 420 [3]
H,0 -286,93 70,207 [3]
AH 2085 = — AH2086) — 9062,78 (k/1%/Morb),
AS®298(p-um) = = S 29806 + 0,239 (x/Lx/mMonb-K),
AGoggg(p_uW) = 29850298(6) - AH0298(6) - 9134 (K[[}K/MOI'II:) (2)
[BrRyllas cuia peaklMu ornpesenseTcs H3MeHeHueM eé sHepruu [ nbbca

AG°298(p-1um):

AG°298(p-1um) = ZAG298(rpon) = ZAG 298(cx.)s

rae ZAG298(mpon) = 3AG 208[BeSO4] + AG 295[Alx(SO4)3] + 6AG 205[SiO2] +
+6AG205[H0],

EAG 2084ex) = AG208[3BeO-AlyO3-6Si02] + 6AG 298[H2SO4].

[To cripaBouHbiM MaTepuazaMm [3] B maHHOM paboTe paccYUTaHbl 3HAUEHMsI
ZAGOQ%(HPOH_), ZAGoggg(ch_) " or1penersieHa 3aBUCHUMOCTb AGozgs(p,um)=f[AGoggg(6)]:
AGOZQS(p-LII/IH) = - AGOZ98(6)— 8524,1 (r/Ix/Mormb) (3)

Bepunn mpy cTaHAAPTHBIX YC/IOBHAX PACTBOPSIETCS B CEPHOM KHUCIOTe (XOTH M
KpariHe MeasieHHo) [1]. TTostomy peakiumsa (1) TepMoavHaMUUecKy BeposiTHa. Torza
13 BhIpaxkeHus (3) ronyyaem:

- AGOZ98(6)_ 8524,1 < 0, a A60298(6) > = 8524,1 K/ /Morb.

Kpome Toro, us ypaBHenuti (2) u (3) creayet paBeHCTBO:
29880298((6)— AH0298(6)— 9134 = - A60298(6)— 8524,1

[Mocne npeo6pazoBaHust AAHHOTO PABEHCTBA I10/TYYaeM:

AG®29866) = AH 208(6)— 298AS°2956), (4)

rae AS°2986=S"2986) — 2,05 rx/(Monb-K). B aToM BblpaxeHHM MNOCTOSIHHAs
2,05 mpeacraeasier cobort CYMMapPHYIO SHTPOIMIO MCXOAHBIX BelleCTB (bepu/vs,
AMOMMHUS, KPEMHHSI M KHC/IOPO/Ia) C YUETOM CTeXMOMETPUM 0Bpa3oBaHus Morst Ge-
puiana. Pacuét cymMMapHON SHTPONMM YKasaHHBIX MCXOAHBIX BeIIeCTB [0 CIpa-
BOYHBIM ZaHHBIM [3] noaTBepxKAaeT MPaBUIbHOCTL CAC/TAaHHBIX PACUETOB.

Bennunny AG°2086 MOMKHO TakmKe OLIGHUTh, PACCUMTaB WM3MEHEHUe SHepryu
[u66ca pearumy pasnoxenus Gepwiana ¢ obpasoBaHveM deHaruTa (2BeO-SiOy),
xpusobepuria (BeO-AloOs) 1 okcraa KpeMHus:

3BeO-Al;03-6Si0; = 2BeO-SiO; + BeO-Al;O3 + 5SiO;, (5)

CymmMa craHzapTHbIX 3HadeHHH AG°298(pon) MPOAYKTOB peakumu (5), npuBenéH-
HBIX B CIIpaBo4HoOM autepartype [3, 4] coctapaser — 8243,8 r/x/Monb, a 3HaueHHe
AG298(pums A5 peakLuy (5):

AG298(p1mm) = ZAG 298(mpon) = ZAG 208(uex) = — 8243,8 — AG29g6).
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Tak Kak Mpy CTaHAAPTHBIX YCIOBUAX Peakums (5) TepMoaMHaMUYEeCKH Heocylle-
crBuMa, ani Heé AG°gogpumm > 0. CremoBartensHo, AG°g6 < - 8243,8
K//MOMb.

TaruM 06pa3oM, OPUEHTHPOBOYHbINM PacyéT BetmurHbl AG°295(s), BBIMO/THEHHBIN C
VCTIO/Ib30BaHWeM ypaBHeHH (1) u (5), rokaselBaeT, UTO 3Ta Be/IMUMHA HAXOAWTCH B
npenenax ot — 8524 x/lxk/mMomb no - 8244 xk/Ix/Momb W cocTaB/ser
- 8384 + 140 k/lx/mons. [locne noacraHoBku aaHHOrO 3HaueHusi AG®29g6) B BbI-
paxenvie (4) v rocreayiolero MpeobpasoBaHUs 3TOrO BhIpaxkeHUs MO/MYdeHO COOT-
HOIIIeHWe MeXAy CTAHAAPTHLIMU 3HAUEHWSIMM SHTA/IbIINKM OOpasoBaHus Gepwiana v
SHTpOIMel Gepuna:

AH0298(6) = 29850298(6) - (8995 + 140), x/Ix/Morb. (6)

Ha saraounrtensHoM 3Tarne paboT paccunTaHa BenruuHa S°29ge) € MCIIONb-
3oBaHHeM Metosa [latuMepa [5] — Harbonee pacnpoCTPaHEHHOIO U3 METOIOB ITPH-
OMIKEHHOTO pacyéTa SHTPONMM KPUCTA//IMUECKUX coelvHeHui. 1o aTomy Metoay
SHTPOIMIO KOMIIICKCHOTO COelVHEeHHs] PaCcCUMThIBAIOT 4Yepe3 SHTPOIMIO aHWOHA
JAHHOTO COeAVHeHMsl; SHTPOINWA aHMOHA, B CBOIO ouepenb, OrpenensieTcs Kak
dYHKLMSA CpeaHel BeMMUMHBI 3apAa0B TO/IOKUTE/IbHBIX MOHOB COeAMHEHN .

CrnokHble KOMIVICKCHBIE KPEeMHEKUCIOPOAHbIE aHUOHBI TaKXKe XapaKTepPU3VIOTCs
VHAWMBUAYA/ILHOM SHTPOIMEN B KPUCTA/IIMUECKOM BelllecTBe. UTo KacaeTca Gepuria
[AlzBes(SigO1g)], TO sHTpOMMs ero KOMIVIEKCHOTO aHHOHa [SiO5]* paBHa 46,89
[x/(mone-K) [5]. Durporust Geprria S°29g(6) MOXKET GBITH paccUUTaHa 1o MPHUHLIKITY
AMIUTUBHOCTH, HCIO/Ib30BaHHOMY B MeToze /latimepa [5]:

S°0816) = 2S°208[Al] + 3S°298[Be] + 6S°205[Si031% =2 - 33,5+ 3 - 18 + 6 - 46,89 =
=0,4 x/Ix/(Monb-K).

[Tocne moacTaHOBKM YCTaHOBIGHHOTO 3HaueHHsi S°zog6) B YpaBHeHue (6) pac-
curtana BermmurHa AH 20g(6):

AH%2086) = 298 - 0,4 — 8995 =+ 140 = — 8875,8 = 140 k/lx/monb,

CraHgapTHas 3HTpOIUS oOpa3oBaHUA Oepuriia A802986 oripesesieHa Ilo0 peak-
(6)
LHNHN:

3Be + 902 + 2Al + 6Si = 3BeO-Al;03-6Si0s.

[Tocrie nMoACTaHOBKY BBIUKMC/ICHHOTO 3HaYeHUst S°29g() Y CMIPABOYHBIX AaHHBIX [D]
B BhIpaxkeHue:

AS°2986) = S°2086) — 3S 208[Be] — 9S°205[02] — 25°295[Al] — 6S°205(Si]

nonyyeHo 3HaueHre AS°soge) = — 1,524 r/Ix/(Monb-K).

YcraHoB/IeHHBIe B 1aHHOM paboTte 3HauyeHus AS°soge = — 1,524 r/lxk/(Monb-K),
AH®9s6 = — 8875,8 + 140 r/x/Momb, S°2986 = 0,4 r/lx/(Monb-K) nossomvm
oripeaenntb BenunHy AG°sog6 = — 8421,65 + 140 r/x/Momb (M0 ypaBHEHMIO
['u66ca-T'enbmrornbiia). /laHHasi BemMUMHA COOTBETCTBYET €€ 3HAUCHWIO, PacCUMTaH-
HOMY HE3aBHCHMO OT Hac B pabote [6]: AG 956 = — 8513 r/xk/Mornb. Takum obpa-
30M, TMOATBEPKACHA TPABWIBHOCTb BHIMO/MHEHHBIX PacuéToB AGC20s6), S°2986),
AH%298(6) 11 AS®2056).
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