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· 1.BBE,llEH111E 

·111ccneAoBaHI.1e , Q>a30BbiX nepexoAOB B .. NH4SCN ·. 6bJ110 , HattaTo 
6p1.1roKMeHoM OAHOBpeMeHHO c 1.13ytteHI.1eM Q>a30BbiX nepexoAOB B KSCN, 
nocK011bKY CTPYKTYPbl. 3T1.1X coe.ri.I.1HeHI.1VI paccMaTp1.1Ba111.1Cb KaK 1.130Mopcj>HbJe 
[1]. noc11eAYJOLLll.1e · · TepMOA1.1HaMI.1'teCKI.1e .. 1.1 peHTreHOCTPYKTYPHble 
1.1CC11eAoBaHI.1R KSCN w NH4SCN noATBepA1.1111.1 · l-13oMopQ>1.13M AByx 
BbiCOKOTeMnepaTyp.HbiX .; Q>a3 3TI.1X. coeA1.1HeHI.1Vl, ; .TeTparoHa11bHOVl · 1.1 
poM61.1ttecKoVI, c TeMnepaTYpaMI.1 nepexoAa413 1.1 390K, cooTseTCTBeHHO, 1.1 
Q>a30BbJVI nepexoA 1!13 poM61.1ttecKoVI Q>a3bl s MOHOK111.1HHYJO s NH4SCN np1.1 
360K [2-12]. . 1 . 

H~m6onee noApo6Ho Tel-paroHanbHaR 1.1 poM61.1'tecKaSJ. Q>a3bl KSCN 1.1 
NH4SCN 6bl111.1 1.13ytteHbl B ps6oTax · [8, 12]. 6bi110 • noAT8ep)I(JleHo, ttTO 
TeTparoHa11bHaR Q>a3a 3T1.1X. coeA1.1HeHI.1Vl, Oni.1CbiBaeTCR npocTpaHCTBeHHOVJ 
rpynnoV.. i4fmcm - D4h 18 c tt1.1c11oM Q>opMY11bHbiX eA1.1HIIiu Hal311eMeHTapHyJO 
SJtteVIKY z=4;- a poM61.1ttecKaR npocTpaHCTBeHHOVJ rpynnoVI Pbcm - D2h 

11 
c z=='4, 

1.1 6bi11 npoBeAeH no11HbiVJ CTPYKTYPHbiVJ · aHa111.13 AJ1R BbiRCHeHI.1R MexaHI.13Ma 
3TOro Q>a30Boro . nepex6Aa;.· nepBOHa'ta11bHO.· CTPYKTYPHble .. 1.13MeHeHI.1R, 
npo1.1cxo:O.RtUI.1e np1.1 Q>a30BOM ·· nepexoAe. 1.13 1TeTparoHa11bHOVI Q>a3bl . B 
poM61.1ttecJ<YJ0,6bJ111.1 onpeAeJleHbl B KSCN c noMo~JO peHTreHoCTPYKTYPHoro 
MeToAa .1.1ccneAoBaHI.1R MOHOKp1.1CTa11110B [8]. 6bi110 noKa3aHOI ttTO nepexoA 
SJBJlReTCR nepeXOAOM II·. poAa Tl.1na . nopSJAOK-6ecnopSJAOK 1.1 CBR3aH C 
ynopRAOtteHI.1eM TpexaTOMHbiX 111.1HeVJHbiX aH1.10HOB •· SCN" •. • C1!111bHbJVI 
aHrapMOHI.13M · Ten110BOrO ABI.1)J(eHI.1R. KaT1.10HOB ·I(' . B TeTparOHa11bHOVJ Q>a3e B 
npouecce Q>a3osoro nepexoAa TpaHcQ>opMVIpyercR s cnoHTaHHoe cMellleHI.1e 
K+ B poM61.1ttecKoVI Q>a3e. CMellleHI.1e KaT1.10HOB K+ B poM6w-lecKoVI· Q>a3e 
KOppe111.1pyeT C napaMeTpOM nopSJAKa aH1.10HOB s'cN·. 6bl111.1 BbiCKa3aHbl 
coo6pa)J(eHI.1R 0 He06XOAI.1MOCTI.1 ; yttena . B3ai.1MOAeVlCTBVl~ Me)I(Jly 
op1.1eHTaU1.10HHbiM . 6ecnopSJAKOM 1.1 . Q>oHOHaMI.1 AJlSI 06bRCHeHI.1R MeXaHI.13Ma 
Q>a3osoro nepexo.Aa. - ·· · · · · · ·· · · · · ' 

· . •· Kp1.1CTa11111.1ttecKaSJ · CTPYKTYPa NH4SCN B TeTparoHa11bHOVI 1.1 
poM61.1tteCKOVl Q>a3ax : 6b111a onpeAeneHa MeTOAOM peHTreHOCTPYKTYPHOro 
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aHaJ11!13a MOHOKpi!ICTanllOB B [12]. VIOH aMMOHI!I~ paCCM<iTpi!IBaJlC~ 
ccj>epW-IeCKI!IM c N-H Alli!IHOVJ cs~31!1 0.97A i-t opl!leHTai..UiloHHO 

pa3ynop~AOYeHHbiM B o6e111x ¢aaax. ATOMHble napaMeTpbl KSCN, 
onpeAelleHHble B . [8], nOCllY>Kiillllil I!ICXOAHbiMI!I All~ YTOYHeHl-1~ CTpyKTypbl 
NH4SCN. 6bi110 noKa3aHo, YTo B TeTparoHanbHOVJ cj>a3e _IiiaH SCN" HaxOAI!ITc~ 
B pa3ynop~AOY8HHOM COCTO~Hiill-1, 3aHI!IMa~ ABa 3KBl-1BaJ18HTHbiX nOJ10)1(8Hiil~ C 
paaHoti aepo~THOCTbiO 0.5, KOTOpble CB~3aHbl APYr c ApyroM CI!IMMEHpl!leti 
lo1Haepcl!ll!l, o6pa3y~ 6ecnopMOK Tl!lna "ronoaa-xaocT". TaK )l(e KaK s KSCN, s 
poM61!1YecKoti cpa3e NH4SCN 6bJno ycTaHoaneHo pa3ynopMOYeH1-1e I!IOHOB 
SCN', KOTopoe yaeni!IYI!Iaanocb no Mepe·· np1!16Jll!l)l(eHI!I~ K TeMnepaType 
cj>a3oaoro nepexoAa a TeTparoHanbHyJ() cj>a3y. CTeneHb pa3ynop~AOYeHHOCTl-1 
1-10HOB SCN" B poM61!1YecKoti cj>a3e paccMaTpl!laanacb KaK napaMeTp nop~AKa. 
6bi110 TaK)I(e OTMeYeHo· CMeLl!eHI!Ie · nono)KeHI!I~ 1-10Ha NH4 a poM61.1yecKoti 
cj>a3e BAOllb a-HanpaBJleHI!I~ OT (3/4,' •1/4, 0), KOTOpoe· COOTBeTCTByeT era 
nono)l(eHI!IIO a TeTparoHanbHOVI : cj>a3e; CnoHTaHHoe · cMeLl!eHI!Ie liiOHa NH4 
yMeHbwaeTc~ c yaeni!IYeHI!IeM TeMnepaTypbl- no Mepe np1!16Jll!l)l(eHI!IS:: K 
TeMnepaType cj>a3oaoro nepexo.r:ia a TeTparoHanbHYIO~ cj>a3y.· B . NH4SCN 
cnoHTaHHoe cMeLl!eHI!Ie I!IOHa 'NH4 111 ynopMOYeHI!Ie · I!IOHa' .SeN· '·a 
poM61!1YeCKOC1 (jla3e KOppellliiPYIOT Me)I(Ay co6oti, aHanOrl-1YHO KSCN. no 
aHanorlillil c KSCN, ' cj>a30BbJVJ , nepexoA •· 1!13 TeTparoHanbHOVI cpa3bl a 
poM61!1YeCKYIO aBTOpb1'[8,12] CB~3bJBaiOT C OplileHTaUI!IOHHbiM 6ecnop~AKOM 1-1 
cj>OHOHHblMI!I MOAaMI!I C BOJlHOBbiMI!I BeKTopaMI!I; pacnOJ10)1(8HHbiMI!I B Z-TOYKe 
rpaHI!IUbl 6plo111Jli03HOBCKOVJ 30Hbl TeTparoHaJlbHOVJ peweTKl-1. 

· KplilcTanlli!IYecKa~ -- cTpyKTypa MOHOKlli!IHHoti. cj>a3bl NH4SCN /.6bllla 
nepaoHaYanbHO pacwl!lcj>poaaHa np111 KOMHaTHoVI TeMnepaType. c noMOLllbiO 
peHTreHOCTpyKTypHoro aHaJ11!13a MOHOKpi!ICTaJlllOB B pa6oTax [9, 10]. 6bJJllil 
onpeAeneHbl napaMeTpbl sneMeHTapHoti ~YeVIKI!I, npocTpaHCTBeHHa~ rpynna 
P2J/C - C2h 

5
, YI!IC110 cj>OpMyJlbHbiX eAI!IHI!IU· Ha 3JleMeHTapHyiO ~YeVJKY z=4, 

nono)l(eHI!I~-aTOMOB I!IOHa SCN" 111 a3oTa 1-1oHa aMMOHI!I~. 

naJlO)I(eHI!Ie BOAOPOAa OCTaBaJlOCb · HeonpeAeJleHHbiM AO 
lilccneAOBaHI!I~ Kpi!ICTaJllli!IYecKoti CTPYKTYPbl NH4SCN, npoaeAeHHoro c 
nOMOLl!biO KOM61!1HiilpOBaHHOro aHaJllil3a; peHTr:eHOBCKOVJ Ill ·. HeVJTpOHHOVJ 
Al!lcj>paKUI!IIil OT MOHOKpliiCTaJllla nplil 81 K• .. [11].:: 6b1Jllil YTOYHeHbl nOJlO)I(eHI!I~ 
aToMoa 1-1aHa SeN· 111 a3oTa 111 YeTblpex aTOMOB BOAOPOAa l-10Ha aMMOHl-1~. B 
MOHOKlli!IHHoti cj>a3e- NH4SCN opl!leHTaUI!IOHHoe noJlO)I(eHI!Ie I!IOHOB NH4, .. KaK 
noKa3aHO B [ 11], ~Bll~eTC~ nOllHOCTbiO ynopMOYeHHbiM. "· • 

ABTOpbJ.. pa6oTbl [13], aHaJllii3111PY~ ; pe3Y1lbTaTbl .. · paMaHoBcKI!Ix 
liiCCJleAOBaHI!IVJ Blo16paUI!IOHHbiX cneKTpOB _NH4SCN, nOJlyYeHHbiX B Wl-1pOKOM 
TeMnepaTypHOM • 1-1HTepaane MOHOKJlliiHHOVJ · cpa3bl, C006llll!l111-1; • .. 'iTO I!IMI!I 
06HapY>KeHa aHOMaJllil~ B 06JlaCTI!I 200K. 0HI!I npi!IWlll-1 K BbiBOAY, . 'iTO 
o6b~CHeH1-1e .. ee . Jle)I(I!IT a . cyLl!eCTBOBaHI!IIil cj>a3oaoro::-.. nepexoAa 1!13 
MOHOKJlliiHHOVJ cj>a3bl Ill B ApyryJO l-130MOpcj>HyJO MOHOKJli!IHHYIO cj>a3y.IV .. STaT 

cj>a30BbiVJ nepeXOA 06b~CHMC~ Ha111-1YiileM BOAOPOAHOi1 CB~3111, BKJlaA KOTOpoi1 
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BO BHyrpeHHIOIO 3Hepri!IIO Kpi!ICTaJllli!IYeCKOVJ peweTKI!I yseJli!IYI!IBaeTC~: C 
~ • • ' ' ••• ' < ' ' • • '- ' ' ' • 

noHI!I)I(eHI!IeM TeMnepaTypbl. 
0AHaKO B 1-13yYeHI!IIil CTpyKTypHbiX nepecTpOeK _, npl-1 cj>a30BbJX 

nepexoAax ·a NH4SCN ocTaeTc~ · et.Ue _ HeBbl~cHeHHbiM, _ KaKoao 
opi-1eHTaUI!IOH~oe nono)l(eHI!Ie 111oi-ioa NH4. 6 poM6..1YecKoi1-cj>a3e. CTpyKrypHble 
1-1CCJleAOBaHI!IH aBTOpOB [12] npl-1B81lliii!IX K BbiBOAaM, 'iTO B poM61!1YeCKOVJ 
cj>a3e, KaK Ill B TeTparoHanbHOVJ, TeTpa3APbl NH4 pa3ynopMOYeHbl. Ho' nplil 
cj>a3oBoM nepexoAe · 1!13 TeTparoHanbHOVI cpa3bl . a poM61!1YecKYi6 
pa3ynopMOYeHHOCTb lo10HOB'. aMMO Hill~ Mo)KeT 1!13MeHlo1TbC~, ~ aTO 1-13MeHeHI!Ie 
MO)I(HO 6bl110 6bJ: onpeAelllliiTb .. C nOMOtllblO , npeACTaBJleHi-1~ 0' BpaLl!aTellbHOM 
CTPYKTYPHOM cj>aKTope [14L · . · __ · · .. .. .. 

. B nocneAHee 'apeM~. B Jli!ITepaType peryn~pHo _. 'no~Bll~IOTC~ pa6oTbl, 
nocB~Ll!eHHble npi.IJpoAe ·- cpasoBbiX nepeXOAOB' B . KSCN ..,. POACTBeHHbiX 

coeAl-1HeHI!I~X [15,16]. i:J.n~' .. onpeAeneHI!I~ nplilpOAbl (t>a30BblX nepeXOAOB_e' 
3TI!IX coeAI!IHeH·Iii~X u.i~pc>KC) l!lcnonb3yJOTcsl pe3oHaHCHble · MeTOAbi [17 ~ 19] .-. 
lt1cc~eAom1HIIIe • cj>a3os'blx·'.nepexoAoB pe3oHaHCHbiM MeTOAOM a NH4SCN. 

• ' ' ~ • ' ..•. '-- ••• ,. : c ' • ' f 4! 

np1-1Be110 aBTOpOB [20] K 3aKJ110YeHI!IIO, 'iTO nplilpOAa 3TI!IX nepeXOAOB TaKOBa, 
YTO'nepeXOA ~3TeTparoHclnbHOVJ cj>a3.bl BPOM61!1YeCKYIO flBJl~eTC~ nepeXOAOM' 
II poAa Tlllmi nopS!AoK:6ecnopMOK 111 cocTai!IT a ynopMoYeHI!IIil liloHoa SCN" 111 
ABYX lo10HOB ~-Ui4; c . ..;;,...;.;., KOppell~PYIOUti!IMI!I. nocneAYIOLllliiVJ nepeXOA 1-13 
poM6w~ec.<ov. cj>aabl' a MoHaKlliiiHHyJ() · 3aKnJOYaeic~ _ a. · yrlOP~AoYeHIIIIII 
OCTrulbHbiX ABYX i-1oHOB NH4. BbiBOAbl aBTOpOB pa60Tbl [20] yKa3biBaiOT ' Ha 
Heo6XOAI!IMOCTb 6onee AeTallbHOro · l-1CC11eAOBaHiil~ · Kpl-1CTaJ11llil~ecKOVJ 
cTPYKTYPbl 'TeTparoHani:.Hotil!l poM61ilYec.<o~ cj>a3 NH4SCN. " __ ' _ . · 

· · CyrviMi,pyf!' pe3yni:.TaTbl- CTPYKTYPHbiX ..1ccneAoBaHI!IVI NH~SCN, Mo)KHo~ 
aaMeT1-1Tb, ;,no ace 'oii111 AO c111x nap ripoaoAIIinlllcb · .:Ia: npoioHl-1poaaHHblx · 
o6p'a3uax. 0AHaKo CTpy'KTypHble '~ccileAOBaHI!I~ MeT<lAOM 'nopOWKOBOVJ 
HSVJTPOHorpacj>l-11,. BOAOPOAOCOAep)l(aLl!liiX · BeLl!eCTB,. npeAnOYTJ.1TE~llbHO' 
npoaoAI!ITb' • Ha Aetirepl!lpoaaHHbiX · o6pa3uax. B ' HacTO~Ll!eVI · pa6oTe 
npi!IBOA~TC~ ·· peayllbTaTbi 1-1CCJleAOBaHI!Ist' MeTOAOM nopoWKOBOVJ 
HeVJTPOHorpacj>lo1i-1 . ·' KPIIICTaJllli!IYecKO~, CTpyKTypbJ TJitoui.-1aHaTa · . aMMO Hill~·. 
nonyYSHHble Ha npOTOHiilpO~~HHOM,Iil ite~Tepl!lpOBaHHOM o6pa3Uax.': . 

' • ~ 4 ' • "~ 

i -~ 

2. 06PA3Ubl VI SKCnEPL-1MEHTAJlbHbiE ,llAHHbiE 

npoTOHI!IpOBaHHbiVJ o6pa3eU Tl-10UI!IaHaTa aMMOHI!I~ 6b1Jl npll1fOTOBJleH 
1!13 l-1CXOAHHoro:. MaTepl!lana BbiCOKOVI YliiCTOTbl c- coASp)l(aHI!IeM ' npi!IMeceVI 
MeHbWe · YeM · 0. 1 %. Vl3-3a · BbiCOKoVI rlilrpocKoni!IYHOCTI!I TI!IOUI!IaHaTa aMMO Hill~ 
o6pa3eU- nepeA sKcnepi!IMeHTOM 6i:.111 noAaeprHYT cyLiJKe ;npL1 · 75°C. 
,lle~Tepl!lpoaaHHblti ... o6pa3eu ·- · Tl-10UJ.1aHaTa · aMMOHI!I~ · 6bl11. - nonyYeH; 

CTaHAapTHOVJ MeTOAI!IKOVJ C nOMOLl!biO ynapi!IBaHI!I~ paCTBOpa B T~)l(eJlO~ BOAe. 
CTeneHb 'i:leVITepl!lpoaaHI!I~. onpeAeneHI!Ie KoTopoVI - 6blno npoaeAeHo · c 
noMOLl!bKl .MeTOAa s:!MP, , OUeHI!IBaeTC~ Belli!IYI!IHOVJ 98%. nocKOJlbKY 
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TI.10U1.1aHaT aMMOHI.1Sl r1.1rpocKon1.1Yeti, . A/151 1.130e)l(aH1.1Sl norep1.1 creneHI.1 
Ae~rep1.1posaH&.1Sl B npouecce 3Kcnep1.1MeHi"a o6pa3eu obm. noMetiteH. B 
oTnaS!HHYIO aMnyny &.13.MOni.10A8HOBOrO CTeKna. . 

OnpeAeneHI.1e. creneHI.1 Ae~rep1.1posatmH nonyYe"HHoro o6p~3ua · obrno 
AOnonHI.1TenbHO. npOKot·ITpOn1.1pOBaHO C noMOlltbKl pacceS!HiiiS! He~TPOHOB. 
111cnom,3yS! <j>aKT, YTO ceYeH&.1~ HeKorepeHTHOfO p'acceSIH&.1Sl He~TPOHOB Ha 
nporoHe 1.1 Ae~rept-11.1 1.1MeiOT 3HaYi1rerihHoe pa3ni.1YI.1e. (crin(H)=79.91 oapH, 
O'in(D),;.2,04 6apHa. [21]), MO)I(HO C rlOMOutbiO Heynpyroro HeKorepeHTHoro 
pacceS!H&.1Sl He~TpOHOB (HHPH) nposecT~ oueHKY. creneH&.1 Ae~Tep1.1posaH~R. 
TaKaS! oueHKa Oblna npoBeAeHac noMoutbiO cneKTpos HHPH, nonyo.ieHHbiX or 
npOTOH1.1poBaHHOro ~ Ae~repVJpoBaHHOro o6pa3UOB TI.10UI.1aHaTa·aMMOH&.1Sl Ha 
He~TpOHHOM cneKTpOMeTpe ~ERA-PR j22].' nonyYeHHble C noMOlltbio M8TOACl 
speMeHI.1 nponera cneKTpbl 1.1HTeHCI.1BHoci"e~ HHPH ·ar .NH4SCN 1.1 ND4SCN 
np1.1 10 K, TpaHc<j>opM1.1pOBaHHble B. o6o6meHHYIO nrioTHOCTb. <j>oHOHHbiX 
COCTOS!H&.1ti G(E) no nporpaMMe: on&.1CaHHO~ B [23], npeACTasneHbl Ha p1.1c:.1. 
Ha cne'KTpe G(E) OTNH4SCN MaKclliMyMbl, cooTBeTCTBYKlutllie SH.eJ)ri.1S!M 318, 
352, . 380 1.1 409. . CM·l' np1.1Ha.rine)l(aT ' Ji&.16pau&.1oHHbiM YaCTOTClM 

- c.'.'.; .· ' ,}·t. . ·, .. ·· ; 

npOTOH1.1pOBaHHOro , lllOHa aMMOH&.1Sl [24]. . MaKC&.1MYMbl, . COOTB8TCTBYIOllt&.18 
3Hepr1.1S!M 234.9, 255.6, 277.9 ~· 298.6 cM·1.Ha cneKTpe G(E) OT ND4SCN, 
np1.1Haivle)l(aT .. J11.16pa(t&.10HHbiM, . YaCTOTaM OT , A8~Tep1.1pOBaHHOro.. &.10Ha 
aMMOH&.1Sl 1.1 OTn~YaiO'fcS! OT n1.16paU&.10HHbiX 3Hepr1.1~ npc>TOH~poeatit-ioro. &.1ClHa 
aMMOH~Sl C xopowe~ TOYHOCTbJO, s'.Y4 pa3a ,B co'OTB8TCTB&.1&.1 C n3op1.1e~. 
0AHaKo Me~y · .im6pau1.1oHHO~ · Mob.o~ c 3Hepr1.1e~ ·. 298:6 .cM·1 

Ae~rep1.1posaHHoro TI.10UI.1aHara · aMMOHI.1H 1.1 MOAO~. BHyrpeHHI.1X · .Cone6aH~~ 
v2·. 1.1oHa TI.10UI.1aHara .seN· c 3Hepr1.1e~'.;473.4 cM·1 [25] · BbiAenfl~arcH 
He6onbwl.1e MaKci.1MYMbl c 3Hepr1.1StMI.1. 321 · 1.1 346 cM·1, . Koropbie .Mo)l(t-io 
orHeCTI.1 i<:. ni.16pau1.1oHHbiM .YacroraM :nporoH1.1posaHHoro 1.1oHa aMMOH1.1H .. 
lllHTeHC~BHocTb HHPH or n1.16paul.1oHHbiX.IVIoA,C 3Hepr1.1HMI.1 380 1.1:409,cr~f 1 . 
npoTOH1.1posatiHoro 1.10H'a. a'MMOH&.1Sl AaiOT. MeHbWL-1~. BKnaA B ~HT8HC&.1BH,OCTb 
HHPH no cpasHeHI.110 c.BKnaAOM or n1.16paul.1oHHbix,MoA c 3Hepr1.1HMI.1 318.1.1 
352 CM;1 i-1 Ha cneKTpe G(E) A/151 1.1ccneAyeMoro. o6pa3Ua ,ND4SCN 3TI.1 
n1.16paU&.10HHb. 18 MOAbl Bb1Aeni.1Tb TPYAHO. npeACTaBileHHbl~ cneKTpiG(E) OT 

' • • ' • . f ., • ' • . • . ~ .• - ~ 

1.1ccneAyeMoro o6pa3ua ND4SCN Aaer ocHoBaHI.1e npeAnonararb, YTO B 
np&.1rDTOBneHHOM o6pa3U8 A8~Tep&.1pOBaHHOrO T&.10U&.1aHaTa 'aMMOHJAS! MOi:yr 
np&.1CYTCTBOBaTb TOnbKO cneAbt npoTOH1.1poBaHt-ioro .. &.10·H~ •aMMOH&.1Sl, 1.1 . .. . . . .. ' -. 

B03MO)I(Hbl8 np1.10ni.1)1(8HHbl8 OU8HK&.1 noKa3biBaiOT, YTO' &.1X KOHU8HTpaU&.1S! 
M8HbWe 2%. , . i•. • ,, .. '· . 

TeMneparypHble &.13MepeH&.1Sl nopOWKOBbiX HeiiTpOHOrpaMM. OT 
llpOTOH&.1pOBaHHOro · o6pa3Ua npOBOAI.1n&.1Cb Ha H8~TpOHHOM cneKTpOMeTpe 
NERA-PR, ·KoropbliA no3sonHeT OAHospeMeHHo c. ·1.13MepeHJ.1HMI.1 cneKTpos 
HHPH npoBoAIIiTb vi3MepeH11e cneKTpos ynpyroro KorepeHTHoro pacceHHI.1Sl 
HetiTpOHOB, 1.1 H8KOTOpbl8 · 1.13 nonyYeHHbiX HetiTpOHOrpaMM • B TeMn.eparypHOM 
1.1HTepsane or 10 · .no 401 K npeAcrasneHbl . · Ha p1.1c. 2 .. 1113MepeH~H 
nopoWKOBbiX He~TpOHOrpaMM OT A8tiTep1.1pOBaHHOrO o6pa3Ua.npOBOAI.1n&.1Cb Ha 
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AH4>paKToMeTpe KSN--2 [26 · ] Ha AJlHHe eonHbl MoHoxpoMaTwieCKL1X 
HetiTpClHOB A= 0:1362 M~, nony4aeMbllcnpL1 oTpiDKeHi-11.1 OT nnocKOCTL-1 (200) 
MeAHoro Kp1.1cTanna-MoHoxpoMaTopa. HL13KoTeMnepa"fYpHble L13Me_peHL1s:l B 
AL1ana30He OT 9 AO 300K npOBOAL1nL1Cb C nOMOll.l,biO KpHope4Jpe)KL1paTOpa C 
T04HOCTbiO 0.5K. ·· J].ns:l onpeAeneHL-151: TeMnepa"fYpHOVl 3aBL1CL1MOCTL1 
napaMeTpoe · KpL1CTannL14ecKoti CTPYKTYPbl ND4SCN nopowKOBble 
HeVITpoHorpaMMbl 6blnL1 i.13MepeHbl np1.1 TeMnepa"fYpax 9, 45, 81, 160, '210, l 
245 .1.1 294K. : nony4eHHble· HetiTpOHorpaMMbl <H Aei1Tep1.1pOBaJ:iHOro 
TL10L.IL1aHaTa aMMOH!tls:l npH STHX TeMnepaTYpax np1.1B8A8Hbl Ha pHC. 3. 

3. PE3YJlbTATbl lf1 OECY)((.D.EHif1E 

. TeMnepa"fYpHas:l aaBL1CL1MOCTb _ napaMeTpoe MOHOKnL1HHoi1 peweTKL-1 
npoToi-mpoBaHHOro TL101..1HaHaTa aMMOHL-151 nony4eHa C noMOll.l,biO 1-ia6opa 
pecj>neKCOB, aaKni048HHbiX B AL1ana30He Me)KnnOCKOCTHbiX paCCTOs:IHL1Vl OT 2.4 
AO 3.8 A c noMOW.biO nporpaMMbl aeToMaTHYecKoro L1HAL1LIL1POBaHL1s:l [27]. 
CTPYKTYPHbie napaMeTpbl MOHOKnL1HHOVI peweTKL-1 Aei1Tep1.1poeaHHoro 
TL10L.IL1aHina · aMMOHL-151 onpeAens:~nL1cb c noMOW.biO npo4>L1nbHoro MeTOAa 
PL1TBeni:.Aa · c 1.1cnonb3oBaHI.1eM nporpaMMbi npo4>1.1nbHoro aHanl.13a RIET -N 
[26]. :: Ha p1.1c. 4 npeACTaeneHa nopowKoeas:~ HetiTpoHorpaMMa (eepxHs:~fl 
KPL1Bas:~) aT NCM3CN, nonyYeHtias:~ npL1 TeMnepa"fYpe 9 K,' 1.1 pa3HOCTb (HL1)KHs:ls:l 
Kp1.1Ba~) . Me)I(Ay npo4J1.1neM ' 3Kcnep1.1M8HTanbHOti .. . .nopOWKOBOVl 
H8VlTpOHorpaMMbl 1.1. pacYeTHbiM 'npo4J1.1neM, nonyYeHHbiM C nOMOll.l,biO M8TOAa 
PL1TBenbAa' B peaynbTaTe 4>L1TL1POBaHL1s:l,' npoe'eAeHHOro Ails:! . YTOYHeHL-151 
napaMeTpoe KpL1CTanni.1YecKoti CTPYKTYPbl: · 

. ' ~ 

· TeMnepa"fYpHble 3aBL1CL1MOCTL1 napaMeTpoe MOHOKnL1HHOti peweTKL-1 1.1 
o6be.Ma npoTOHL1POBaHHOro .1.1 A8VlTep1.1pOBaHHOro TL10L.IL1aHaTa ~ aMMOHL1s:l 
np~BeAeHbl .. , Ha 'p1.1c. 5(a-A). AHanL-13 nonyYeHHbiX "TeMnepa"fYpHbiX ' 
3aBL1CL1MOCTei1 ;n03BOns:leT CAenaTb •.. cneAYIOW.L-18 BbiBOAbl. napaMeTpbl 
MOHOKnL1HHoi1 sneMeHT.apHoti HYei1KL1 a-~· b yMeHblilaiOTCs:l c yMeHbwe.HL1eM 
TeMnepa"fYpbl(pL1C. 5a 1.1 56, COOTB8TCTB8HHO) 3a L1CKni0'18HL18M napaMeTpa 
C, KOTOpbiVl C YM8HbW8HL18M TeMnepa"fYpbl yeenL1YL1BaeTCs:l (pL1C_ .. 58). TaK08 ; 
TeMnepa"fYpHoe nOB8A8HL1e napaMeTpOB' HL13KOCL1MM8TpL1YHbiX aMMOHL1VlHbiX · 
C08AL1H8HL1Vl ~ OnL1CbiBa8TC51 C YYSTOM spaw,a~enbHOVl 3Hepr1.1L1. ~ .~OHa : 
aMMOH~151 B pa6oTe [28). CpaBH8HL18 3HalfeHL1Vl napaMeTpOB- MOHOKnL1HHOVl 
peweTKL-1 ·. npOTOHL1POBaHHOrO 1.1 Aei1TepL1pOBaHHOrO TL10L.IL1aHaTa aMMOHL-151 
noKa3bleaeT, · 4TO. napaMeTpbl a, b 1.1 c npoTOHHposaHHoro THOUL1a.HaTa , aMMOHL-151 
6onbWe no Beni.1YL1He COOTB8TCTBYIOW.L1X napaMeTpOB A8'1Tep1.1pOBaHHOrO 
TL10L.IL1aHaTa aMMOHL-151. 0AHaKO yron , MO,HOKnL1HHOCTL1 p . AJ151 
npOTOHL1POBaHHOrO 1.1 A8VlTep1.1pOBaHHOrO TL10L.IL1aHaTa aMMOHL-151 npaKTL1lf8CKL1 
COBnaAaeT. 

lf'13 aHanl.13a TeMnepa"fYpHoti 3aBL1CL1MOCTL1 napaMeTpOB MOHOKnL1HHOVl 
peweTKL-1 npoToHL1poeaHHoro TL10L.IL1aHaTa aMMOHL-151 cneAyeT cyw.ecTeoeaHL1e 
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11'13M8H8HIIISI HaKJlOHa B IIIX TeMnepal}'pH0£1 3aBIIICIIIMOCTII'l B 06JlaCTII'l 200 K, YTO 

COBna,o,aeT C BbiBOAaMII1 pa60Tbl [13] 0 CYUl8CTBOBaHII'llll B 3T0£1 

TeMnepal}'pHo£1 06JlaCTII'l aHOMaJ1111111. ,lJ,nSI' oripeAeJleHIIISI nplllpOAbl 3T0£1 

aHOMaJlllllll 6bllllll npoBeAeHbl 11'13MepeHII1SI cneKTpOB . HHPH OT 

npoTOHII'lpoeaHHoro TIIIOI..llllOI..llllaHaTa aMMOHII1SI Ha cneKTpoMeTpe NERA-PR. 

nonyYeHHaSI OAHOBpeMeHHO . CO CTpyKTypHbiMII'l IIICCJ18AOBaHIIISIMII'l 

IIIH<jlopMallii'ISI e BIIIAe cneKTpoe ~~~~rreHCII1BHocTe£1 HHPH e 3aBIIICIIIMOCTII'l aT 

All111Hbl BOJlHbl na,o,aiOUlii'IX He£1TpOHOB, nollyYeHHbiX B TeMnepal}'pHOM 

IIIHTepeane aT 150 AO 364 K, npeACTaeneHa Ha p111c. 6. 3Hepr~st paccestHHbiX 

He£1TpoHoB Ha cneKTpoMeTpe NERA-PR onpeAellsteTcst · c: noMOUlbiO 

KplllcTannoe-aHanlll3aTOpoe 1113 nlllpOllii'IT111YecKoro rpa<jlltlTa Ha Allii'IHe BOllHbl 

A.o=4.15 A. B cooTBeTCTBII1111 c pe3yllbTaTaMII'l OnTIIIYecKo£1 cneKTpocKonlllll1 [13] 
cneKTpbl HHPH B o6nacTII'l Bblwe 1.5 A MOryT 6b1Tb np111n111caHbl peweTOYHbiM 

Kone6aHIIISIM NH4SCN, npii1YeM B IIIHTepeane 1.5>A>1A pacnoJlo)l(eHbl 

lllll6paullloHHble MOAbl IIIOHa aMMOHIIISI. Yeellii'IYeHII'le TeMnepal}'pbl npii'IBOAIIIT K 

3aMeTHOMy 11'13MeHeHII110 cneKTpoe HHPH, 3aKJ110YaiOUleMycst npe)I(Ae ecero B 

3aMeTHOM pOCTe WII1PII1Hbl Jlll16pallii'IOHHbiX 30H. C pOCTOM . TeMnepal}'pbl 

YB8Jlii'IY8HII1e WIIIPIIIHbl 30H npii1BOAIIIT K CJ1111SIHII110 Jlll16pallii10HHbiX yeTblpex 30H 

e OAHY acHy 111 .c.nocne.tiyK>wlliM cnll1stHIIieM nlil6paulll0HHblx 30H c omwleCKIIIMII'l 

TpaHcrisiu~oHI-u;n-1111 Mo.il.aM~: 0AHoepeMeHHO' · · Ha61110AaeTcst ·poeT 
. ; ... . 

KBa311lynpyroro paccesiHiiiSI He£1TpOHOB B6Jli.13111 ynpyro£1 nl,u-i1111/i OT KplllCTailllOB~ 
aHanVJ3aTopoe. Ec11111 np111 TeMnepal}'pax 150 111 193 K Kea311iynpyroe; 

paccestHII'le HeHa61110AaeTcst, TO np111 TeMnepal}'pe 236 K y)Ke OTMeYaeTCSI era 

nosteneHII1e. C noBb1WeHII1eM TeMneJjal}'pbl KBaa111ynpyroe paccestHII1e pacTeT Ill 
nepeA <jla30BbiM • nepeXOAOM B poM6111'!8CKYIO <jla3y .OHO nepeKpbiBaeTCSI C 

paccestHII1eM · Ha aKYCTIIIYeCKIIIX MOAax. Ha6n.IOAaK>litastcst i 3aell1c111MOCTb 

KBa3111ynpyroro pacceSIHII1SI He£1TpOHOB OT TeMnepal}'pbl AaeT B03MO)l(HOCTb 

BbiCKaaaTb npeAI)OllO)I(eHII1e, YTO aHoManll1st B o6nacTII1 200K ;a NH4SCN 

o6bstCHsteTCSI ·:aaMopa)I(II1BaHI.1eM" opll1eHTallii10HHbiX nepecKOKOB NH4 caMII1X B 

ce6st (nepecTaHoBoYHast nepeop1.1eHTall111SI). CII1MMeTpii1SI MecTa ·.111oHOB NH4 8 
MOHOKJ1111HH0£1 peweTKe NH4SCN MeHbWe co6cTBeHHo£1 CII1MMeTpll1111 

TeTpa3APIII'l8CKOrO 1110Ha. 5Jlll1)1(a£1W1.1M OKp~eHI.18M 1110Ha aMMOHII1SI SIBnsteTCSI 

COC8ACTBO C Y8TblpbMSI 1110HaMII1. TIIIOI.J,IIIOHaTa,. C ABYMSI 1113' KOTOpblx'· IIIOH 

aMMOHIIISI B3aii1MOAe£1cTeyeT Yepe3 BOAOPOAHYIO CBSI3b N-H-N ;_;111 c ABYMSI 

APYrii1MIIl Yepe3 BOAOPOAHYIO CBSI3b N-H-S. AHIII30Tponlllst Kp1.1CTallJJII1YecKoro 

nOJlSI 111 pa3Hbl8 BbiCOTbl 6apbepOB BpaUlaTeJlbH0£1 noTeHL.llllaJlbH0£1 3Heprll1111 

T8Tpa3AP111'l8CKII1X 1110HOB aMMOHIIISI n03BOJlSIIOT COBepwaTb Opii18HTall1.10HHble 

nepecTaHOBKII'l, nplli BbiCOK0£1 TeMnepal}'pe, HO C nOHII1)1(eHII18M TeMnepal}'pbl, 

KOrAa MII1HII1MaJlbHbl£1 6apbep CTaHOBII1TCSI 60JlbWe 3Heprll1111 . Tennoeoro 

B036y)I(AeHII1SI, nopstAKa kT, TaKaS! B03MO)I(HOCTb IIICYe3aeT. TaKII1M o6pa3oM, 

MO)I(HO CA8JlaTb 3aKJ110'l8HIIle, YTO 1113M8H8HIIl8 HaKJlOHa B TeMnepal}'pH0£1 

3aBII1CII1Mocm' · napaMeTpoe MOHOKJ1111HHo£1 peweTKII'l. TII10llll1aHani aMMOiilllst 

CBSI3aHO . C "3aMOpa)I(1.1BaHII1eM" nepecTaHOBO'lHbiX nepeopltleHTai.J,IIl£1 1110Ha. 

aMMOHIIISI,. HO, H«3 C <jla30.SbiM nepeXOAOM. 
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12 

8bJBOAbl 06 OTCYTCTBIIIIII <f>a30BOfO nepeXOAa B TIIIOL.llllaHaTe aMMOHI-1SI B 
o6nacr111 200K coenaAaJOT c pe3ynbraraMIII lllccneAOBaHIIIR HMP s 
AeVITepltlpOBaHHOM IIIIOUIIIOHaTe aMMOHI-1SI B TeMnepal)'pHOM',IIIHTepeane· OT 
125 AO .352. K [18],. npw-JeM aeropbl 3Toj;; pa60Tbl .OTMeTWllll, •no" B 
TeMnepal)'pHolit o6naCTIII OT 182 AO 219 K OHIII Ha6nJOAan111 , HeKOTOpbllit 
r~t~crepe3111C. a ·eem1YIIIHax · cniiiH·peweroYHolit penaKcaUIIIIII T1i KOTOPble 
OTniiiYaniiiCb B npeAenax OT 5 .: AC1 1 0% np~ UIIIKlllllpOBaHI-1111 B yKa3aHHOM 
TeMnepal)'pHOM IIIHTepeane. nonyYeHHbJe B HaCTORLl.\eH pa6ore pe3y1lbTaTbl; no 
HHPH RCHO noKa3biBaJOT Ha CBR3b Ha6nJOAeHHoro aeropaMII1 [18] 3<f><J>eKTa c 
"3aMOpiDIG1BaHIIIeM" nepecTaHOBOYHbiX nepeopllleHTal.lllllit 1110Ha aMMOHIIISI. 

AsTOpbJ BblpiDKaJOT 6naroAapHOCTb npoQ>.n.A.Wysanosy, A.M.6anaryposy, 
6.H;CaeeHKO · 111 A.vt6ecKPOBHOMY, 3a IIIHTepec· K pa6ore 111 .noneaHble 
06CY'J<AeHII1SI. 
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