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OHWM i3 BaX/MBUX 3aBfaHb Cy-
yacHoi remonorii € JOCTOBIpHa Ta
6e3 3HayHMX 3aTpar Hacy pia-
FHOCTMKA KOLUTOBHOrO KamiHHsl, fike Bu-
KOPUCTOBYIOTb Y tOBENipHil cnpasi. 3 uji-
€10 METOK PO3PO6NAIOTL HOBI METOOMKM,
afanTyloTb Cy4yacHi TexHiYHi 3acobu Ta
METOLM [LOCIIMKEHHS, IO BUKOPUCTOBY-
I0Tb Y PI3HUX rany3sx Takux Hayk, fK Xi-
Misi, iavka, MiHepanoris.
I[HpayepBoHa cnekTpockonis (gani
- IY-cnekTpockonis) € yHiBepcanbHUM
MOTY)XHUM aHaNiTU4HUM METOLOM, KN
BMKOPUCTOBYIOTb Y (PYHAAMEHTANTBHUX |
NPUKNagHWX LOCNILXEHHAX Pi3HOMAHIT-
HUX pedyoBuH. OpHielo 3 nepesar [4-
crnekTpockonii € Te, Wo 3a ii 4onomo-
rol MoxHa oTpumatu cnektpu (I14-
CMEKTPU) PEYOBUH Y PI3HUX arperaTtHux
CTaHax.
Y remonorii xapakTepHi (iHausigy-
anbHi) 14-cnekTpu MiHepanis BUMKOpMC-
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TOBYIOTb AN19 NPOBEAEHHA LiarHOCTUKM
LOPOrouiHHOro Ta HaniBAoOPOroLiHHOro
KaMiHHsl, BUSIBNEHHA CUHTETUYHUX aHa-
noriB i 3aMiHHUKIB, BM3HA4YeHHA obna-
ropofiXeHHs. Taky RiarHoCTuKy nposo-
OSTb Ha OCHOBI MOPIBHAHHA CNeKTpiB
MiHepanis, WO JOCAIOXYIOTb, 3i Cnek-
TpaMu nonepeaHbO CTBOPEHOI 6a3u
LaHuX.

Y 2010 poui B [lepxaBHomy remono-
riyHoMy LeHTpi Ykpaihm (gani — Orgy)
6yno NpoBEAEHO HayKoBO-AOCAIOHY PoO-
60Ty 3i CTBOPEHHS [OBIOKOBOI 6a3n fa-
HUX |Y-cnekTpiB HaniBOOPOroLiHHOTO Ka-
MiHHA. BMMiploBaHHA MOKa3HWKIB Crek-
TpiB mpoBogmnocs 3a gonomorot Y-
®yp'e cnektpomeTtpa "ThermoFisher
Scintific" (mogenb "Nicolet 6700"), axkui
Mae cnektpanbHuid  fgianasoH  9600-
375 cm! 3 MakcumanbHOK CriekTpanb-
HOK po3ginbHOK 3paticTio 0,125 cm.
Ona BuMmipioBaHHA 6yN0 BUKOPUCTAHO
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B crarbe roka3aHa BO3MOXHOCTb Auar-
HOCTUKM MOJTyBParoLeHHbIX KAMHEM C 10-
MoLbto VIK-criekTpockonum Ha mpumepe
Xageuta n Hegputa.

The article proves the possibility of
diagnostics of the semiprecious stone by
the IR-spectroscopy method on the
example of jadeite and nephrite.

npuctasky go 14-®yp'e cnektpomeTpa
"Collector II".

"Collector II" € npucTaBko audysin-
HOro BigOWUTTA Y CreKTpanbHOMY fjanaso-
Hi 8000-400 cM™!, siKy MOXHa BMKOPMCTO-
BYBaTW SK [N aHanisy LOpOrouiHHOro,
Tak i HaniBgoOPOrouUiHHOro KamiHHs. Ipa-
(hiuHa 0bpobka crekTpis NpoBoaunacs 3a
ponomoroto nporpamu "Origin Pro 7°.

Otpwmasni B8 LY 14-cnextpu Hanisgo-
POrOLHHOrO KaMiHHs 6yNno npoaHasi3oBa-
HO Ta Ha iX OCHOBi CTBOPEHO 6a3y AaHuX.

[4-cnekTpockonis € BaXnMBUM METO-
[OM AN [iarHOCTYBaHHS XafeiTy Ta He-
puTy, AKi € OCTaTHBLO CKNagHUMKU Ans
BM3HAYEHHA 06’€eKTamy HaniBLoOPOroLiH-
HOTO KaMiHHS.

Hedput i xapeit npusabniosanu gas-
HiX niofen 3abapBrieHHaM Ta CBOIMU (i-
3UYHMMM XapaKTepuUCTUKaMn — B'A3KICTIO
i rapHoto 3paTHIiCTIO [0 06pobku. XKageit
JyXe LiHyBaBCA Y HapOAiB, LU0 Hacensm
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MisHiuHy Amepuky, a Hedput — Hosy 3e-
naHpio i Kutain. 3 HAX BUrOTOBNANM Pi3Hi
npegMeT KyrneTy, NoGyTy Ta IOBEMipHi
npukpacw.

[oBruit yac Beaxanocs, wWo Hedput
i XageiT — Ue oguH MiHepan, KW Ha
PUHKY KOLITOBHOrO KaMiHHf 6yB Bifo-
MWUIA nig Hassow "xap'. Y 1863 poui
(ppaHLy3bknn MiHepanor damyp [oBiB,
L0 HedhpuT i XapeiT € npeacTaBHMKaMm
30BCIM Pi3HMX POAMH MiHepanis: Heput
HanexuTb [0 POAMHM amdibonis, a xa-
[eiT — nipoKCceHiB.

3rigHo 3 Knacwudikavjeto, 3aTBepaxe-
HOWO nocTaHoBolo KabiHeTy MiHicTpis
Ykpainm "Mpo 3aranbHy knacudikadiio Ta
OLiHKY BapTOCTi MPUPOAHOTO KaMiHHsA" Bif
27 nunHa 1994 p. Ne 512, xapeiT i He-
puT Hanexarb [O HaniBROPOrouiHHOro
KaMiHHsl nepLloro nopsiaky, okpim 6naro-
pOOHOro XafeiTy — iMnepiany, KA 3a-
paxoBaHo [0 LOPOroUiHHOrO KaMiHHS opy-
roro nopsagKy.

Xapeit — ue NyroBmiCHWA MOHOKI-
HaNbHUIA NIPOKCEH, SKWIA € CUMIKATOM rpy-
MY MipoKceHiB. Hasea afeity noxoguThb
Bifl JaBHbOICMAHCLKOro Bucnosy "piedra
de ijada" — KamiHb, LLIO HOCATb HA CTErHi.
Baxanocs, Lo BiH gonomarae Big 6onto
B CMUHi i HUpKax (puc. 1).

MpubnuaHa copmyna Xxapeity
NaAl[Si,Og], y fKilt HaTpiit 4acTo 3amiLLly-
ETbCA KarbLieM, a anioMiHii — marHiem,
3anisom i xpomom. XimivHui cknap: SiO,
- 59,44 %, Al,O; - 25,22 %, Na,0 -
15,34 %. Ak pomiluku npucyTHi Ca0, FeO
i MgO. VY npvpogHOoMy XxageiTi € i30-
MOPCHHI AOMILLKM iHLUMX NipOKCeHIB, 3ae-
6inblworo gioncugy, regeH6eprity Ta ak-
MiTy (MiHepan rpynu eripuHy). 3anexHo
Bifl CNiBBIOHOLLIEHHS LIMX JOMILLIOK pO3pis-
HAIOTb BRacHe Xapfeit, gioncua-xageit i
XNopomenaiTt [4].

Di3nyHi XapaKTepuCcTKN Xageity:
cBiTNno3anomnenHs — 1,652-1,667; ryc-
TuHa - 3,17-3,36 r/cm® (cepepHa
3,29 r/cm3); TBepaicTb 3a wWwkKanow Mo-
oca — 6,5-7; cnanHicTb HegoCKoHana;
6/UCK CKNAHWIA; HEenpo30pui i Hanis-
npo3opuin; NioMiHecLeHuis 6ina, 3ene-
Ha, Ccipo-b6nakutHa, 6GnakuTHo-gpione-
TOBa, KOPMYHEBO-4epBOHA, iHOAI Bif-
CYTHsl; pucka 6ina.

®dopmu BURINEHHS y MpUpPoOZi: Han-
yacTile y BUrNALI CyLinbHUX i 3ePHUCTUX
arperaris, piflle — BKpanieHHs B rip-
CbKMX mopogax.

Konip: Big 6nigo-seneHoro po
CMaparfoBO-3eN1eHOro, a TakoX HYOPHUA,
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6inun, cipui, ioneToBuin, nomapaH4e-
BUW, KOpW4HeBWiA. Konip xapeity 3y-
MOBJIEHWIA BMICTOM [OMILLOK: 6inui i
CBITNO-3eneHuit konip — Mn2*, Ni2+, Cr*;
3enenun — Cr3+ Fe2+; cumin — Fe?*,
Fe3+; cipuit 0 YOPHOrO — BEMMKOI Kiflb-
KicTio Mn2*, Fe3*, BKMIOYEHHAM MarHe-
Ty [3].

Ha CBITOBOMY PUHKY KOLLTOBHOMO Ka-
MIHHSi PO3PI3HAIOTb AeKinbka TOProBuX
COpTIB XapeiTy:

- imperial (imnepian) — xafeiT BUCOKOI AKOC-
Ti, CMapargjoBO-3eN1eHA, NPO30PHIA, TOHKO3EP-
HUCTMIA 3 OJHOPIOHWAM 3a6apBNEHHAM, Npugat-
HUA [0 OrpaHioBaHH;
- apple green (a6ny4Ho-3eneHnn) - xageir
3€/1IEHUA 3 XOBTYBATUM BIOTIHKOM;
- Yunan jade (toHaHCbKMIt Xap) — XapeiT
TEMHO-3€MEHA Bif HaniBIPo30poro 40 Henpo-
30p0ro;
— moss-in-snow (Mox nip cHirom) — xageir 6i-
TWIA 3 3eMeHMMM BKPrIEHHSIMM, HANIBNPO30opHi;
- kingfisher jade (xageiT aumopogka) — xa-
LEiT GnaKuTHO-3eNeHMuit;
- chloromelanite (xnopomenaHir) — TeMHo-
3€MIEHNA 3 HOPHUMW NNAMaMK PiSHOBUE Xa-
[eiTy, NpuoaTHUiA ans 03006NneHHs, BUpo6is
KycTapHoro npomucny i cysenipis [12].
lMepeBaxHa 6iNbLUICTb XaaeiTy Ha CBi-
TOBOMY PUHKY KOLUTOBHOIO KaMiHHsi — 06-
NaropomKXeHnn xapeit. 3anexHo Bif Ha-
SIBHOCTI i BUOYy 06naropofXeHHs Xameit
PO3MNOAINAOT HA TPW rpynu:
- XageiT rpynn "A" — NpUPOTHOrO KONbOpY,
Heo6NaropofXeHuiA, 3a BUHATKOM BOLLEHHS
NOBEPXHi;

OOCJTIIIKEHHA | PO3POBKU

PucyHok 1. Xapeit npupogHwi

- XapeiT rpymu "B" — npoiiLLoB ABOCTYNeEHe-
By 06pOOKY — Bif6iNioBaHHS i 3aMOBHEHHS Mo-
niMepam;

- XapeiT rpymm "C" - wry4Ho nochap6osaHmi
xageit rpyn "A" a6o "B".

BuasuTM 06naropomKeHUin XaneiT He-
PYMHIBHAM METOOOM Hyxe Baxko. Cbo-
rogHi Ham6inbW HadiMHUM HEPYWHIBHUM
METOLOM ROCTIIXEHHS XapdeiTy € iHdpa-
4yepBOHA CMEKTPOCKONiA 3a [OMOMOro
[4-Oyp'e cnekTpometpa [6].

ExcnepumeHT nposefieHo B na6opa-
Topii AMLY. BumiptoBaHHa 14-cnekTpis
BWKOHAHO Ha npwucrasui "Collector II" 3a
KIMHATHOI TemnepaTtypu Yy CrekTpasbHo-
My fianasoHi 8000-400 cm!, KinbkicTb
CKaHyBaHb Yy LMKNi BUMIpIOBAHHA — 64—
200 3a poaainbHoi 3patHocTi 4 cm!. By-
NO BWKOHAHO BWUMIipIOBaHHA 14 3paskis
NPUPOAHOro xagdeity. Yci focnigxysaHi
3pasku mManu opMy KaboLLOoHa.

PMCyHOK 2 )Ka’qei-_’_ rpyn "A", "BM, uCu
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Tabnuys 1. I4-cnektpun xageity

I4-cnekTpu xapeity 3
niTepaTypHUX Fxepen,

cm! arwy, em?
422 455
532 552
590 597
663 663
746 752
800 2
858 870
925 =
999 996
1000 2
1050 1055
1130 1100
*M — meTan.
0.
04
Ilu
404 \
60+ I', !
1 f
80 \ 4
100- \\\x /
\
1204

I4-cnekTpu xapeity,
oTpuMmaHi B naboparopii

HedopmauiinHi Si-O
BaneHtHi M*-O
BaneHTHi M-O

KonueaHHs Tetpaeapa SiO,
Si-O-Si

O-Si-O-konmBaHHs

O-Si-O-konvBaHHs

O-Si-O-konvBaHHs

O-Si-O-konvBaHHs

Si-O-Si-konnBaHHs

Si-O-Si-konmBaHHs

Si-O-Si-konmBaHHs

1000 Xpunbose uncno (cm g

PucyHok 3. I4-criektpu npupoaHoro xageity, oTpumari B naboparopii 4rly

Y npoueci po6oTM 6yno OTpMMaHo
fAKicHi 14-cnekTpu xageity (taén. 1). Nig
yac aHanisy |4-cnekTpis HanbinbLL iHGOp-
MaTMBHOKO CMEKTpasnbHO 06nacTio ans
JiarHoCTyBaHHA XafeiTy BusiBufiach 06-
nactb 400-1300 cm (puc. 3).

HenosHuiA 36ir abo BigCYTHICTb LEAKNX
MiKiB, iXHIO Pi3HY IHTEHCUBHICTb MOXHA Mo-
ICHATW 3MIHOIO B CaMVX MiHepasiax, a Takox
iXHiM CTaHOM (y po3meneHomy Burnsgi abo
B KabOLLIOHI). BumipsHi Hamm [H-criektpu 6y-
M OTpUMaHi 3 KaBOLLIOHIB XapeiTy, Toai fK
HaBefeHi y NniTepaTypHuX mxepenax — 3 pos-
MENEHOro 0 MOPOLLKY XapeiTy.

Y cnekTpi Xageity cMyru norfmHaHHs
1100 cm™, 1055 cm!, 996 cm™! Bignosiga-

PucyHok 4. Hegpput npupogHwi

toTb Si-O-Si-konuBanHsM, nik 870 cm’
Binnosigae O-Si-O-konuBaHHAM, niK
663 cM' € myxe BaXNMBMM ANs iOeHTM-
(hikawji cunikatie i BignoBigae KonuBaH-
HaM TeTpaeppa [SiO 1%, niku 597 cm”,
455 cm! BignosigaroTs M-O-konvBaHHsM
MiXaTOMHWX BigcTaHen [8].

Tabnuys 2. I4-cnektpu Hegputy

I4-cnekTpu Hechputy 3

niTepaTypHUX pxepen,

I4-cnekTpu Hechputy,
oTpUMaHi B naboparo-

Hechput — Le MacuBHWiA NpyxoBaHo-
KpucTaniyHum pisHoBUA MiHepanis i30-
MOP(HOr0 aKTUHONIT-TPEMONITOBOrO Psdy.
AKTVHORIT | TPEMONIT Hanexartb O MOHO-
KniHanbHUX amdi6onis, WO KpucTanisy-
t0TbCA Y NPU3MATUYHOMY BWOi CUMETPIT i
MicTATb rigpokeunbry rpyny (OH) [5]. Xi-
MiYHa  opmyna  Tpemonity -
Ca,Mg;5Sig0,,(0H),. AkTMHOMIT Mae aHa-
NOTiYHUI cknaf, ane 6inbLia Moro YacTuHa
Mg samieHa Fe, a iHogi iHWUMK meTa-
namu. MpubnmnsHa xiMivHa dhopmyna akTu-
HoniTy Ca,(Mg,Fe)sSigO,,(0OH),.

®i3nyHi XapaKTepuCTUKN HeppuUTy:
cBiTno3anomnenHs — 1,58-1,61; metoq
kpari — 1,6-1,61; ryctura — 2,92-3,02 r/cm3
(cepemna — 2,95 r/cm3); TBEpAiCTb 6-6,5;
CMamHicTb BiACYTHA; ONUCK BOCKOBWA,
CKMAHWIA, LIOBKOBUCTWIA, XMPHUIA; HEnpo-
30pWiA, NPOCBiYYE; NIOMIHECLEHLS iHEpT-
Ha; pucka 6ina.

Konip: 6nigo-3eneHui, XoBTyBaTo-
3eNeHnin, cmapargoBo-3eneHnit, Ccipo-
3efleHNiA, TEMHO-3eNeHNiA, piglle 6invi,
ONaKUTHWA, KOPUYHEBWUIA, YOPHWURA, CipWiA,
4acTo MIAMUCTWIA.

EkcnepumeHT npoBefeHo B nabopa-
Topii ALY. BumiptoBaHHsa I4-cnekTpis
BMKOHaHO Ha npwctasui "Collector II" 3a
KIMHaTHOI TemMnepatypu y cnekTpansHomy
pianasoHi 8000-400 cM™, KinbkicTb CcKa-
HyBaHb y LUMKNi BUMIiptoBaHHA — 64—100
3a poapinbHoi 3parHocTi 4 cm™. Byno Bu-
KOHaHO BUMIpIOBaHHA 16 3paskis npupog-
HOro HedhpuTy. YCi pocnidxyBaHi 3pasku
marnm opMmy KaboLLoHa.

Y npoueci pobotv 6yno otpumaHo 14-
CMeKTPn HedppuTy (Tabn. 2). CriektpansHa 06-

cm! pii Aryy, cm

448 449 Hedopmadiivi Si-O
468 465 HedopmadiviHi Si-O
509 489 BaneHTHi M-O

546 549 BanenTHi M-O

643 - -

663 663 KonueaHhs Tetpaegpa SiO,
686 685 Si-O-Si-po3TArHeHHs
746 Si-O-Si-acumeTpuyHnii
758 764 Si-O-Si-po3TAarHeHHs
922 932 Si-O 1a O-Si-O-konmBaHHs
950 - O-Si-O-konvBaHHs

998 999 O-Si-O-konmBaHHs
1000 - O-Si-O-konunBaHHs
1060 1032 Si-O-Si-konvBaHHs
1100 1094 Si-O-Si-konvBaHHs
3400 - BaneHTHi konvBaHHa OH
3700 3675 BaneHTHi konuBaHHa OH
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lacTb AN SiarHoCTyBaHHS HedhpuTy 36iraeThest 1.8 /"
3 aHasornyHoKo 06nacTio XapeiTy (puc. 5). -

Y cmyrax nornuHadHa 1160-900 cm! - /N
niku 1162 cm', 1094 cm!, 1040 cm, | A A\~
1032 cm, 999 cm, 932 cm! nog'szani O — Vv
3 Si-O-Si-konMBaHHAMM MIXaTOMHWX Bif- AN A o
cTaHel. Mk NOrMMHaHHS B AianasoHi Bif ] NS N oA
700 10 400 cm™! Hanexarts [0 nedopma-

Wiiknx konmsaHb O-Si-O. Takox, sk i B

[Y-cnekTpi ageiTy, MPUCYTHIN niK 1000
663 cM!, sKuil BiANOBINAE KONMBAHHAM
TeTpaempa [SiO 4]4_ 3’ABNSATLCH TAKOX PucyHok 5. I4-cnekTpu npupofHoro Hegpurty, oTpumari B naboparopii Arly
CMyr¥ MNOFMWHAHHA B [ianasoHi Big
3400 cm go 3700 cm!, ski nos’s3aHi 3 ”1
BaNeHTHUMK konmeaHHamu OH-rpyn [9].
3aBasKku Tomy, LU0 MiHepann HedppuTy i
Xapeity Harnexarb fio Kna.cy.cmniKaTiB, Ha 10 4 \
nepLUMiA Nornsg, icHye MOAiOHICTb CrEKTPIB. Y
Arne npu fieTankHoOMy BUBYEHH criocTepirae- \
MO CYTTEBY BiOMIHHICTb MDK HUMM (puC. 6). W
B I4-cnekTpi HedppuTy BiaaHayeHo Ginb- ., \2\ VAR e
e nikiB, HX y cnekTpi xapeity. CrnekTp \ / WA
XafeiTy Mae CyTTeBe MOMMMHAHHA B 06- oo . \./ ; . . .
nacti 1100 cm!, ske He nomideHo y crie- 1200 1100 1000 900 80 700 0K 500
Tpi Hedpputy. Lle nos’si3aHo 3 pisHUMM Xnitbone TuCO (car”)
KPEMHIEBO-KMCHEBUMM pPEXUMaMK pO3TAr-
HeHHs B MiHepanax [9]. OpgHieto 3 xapak-
TEPHWUX O3HAK CrMEKTPY HedpuTy € Hass-
HicTb BOX nikiB 756 cM! Ta 685 cm™, sk 2 -
BIOCYTHI y CNEKTpI XameiTy (puc. 7). Takox
€ po36ixXHOCTi B fiana3oHi 600—400 3aBas-
Ku pisHuM BaneHTHUM M-O-38’a3kam.
OpHUM 3 OCHOBHMX 3aBAaHb reMonorii € A m/“ﬁ \
ineHTMDikaLlia MiHepanis, y TOMy Ymchi He- 7 M \
pyiHiBHUMK MeTofamu. Lle akTyanbHO ang f-\// 56 PV
[IarHOCTYBaHHA K CTApOAABHIX IOBENIPHIAX / II.'\fV""“ /
MpYKpac, NPeaMeTIB KyneTy, no6yToBux Bu- b W
po6iB, TaK i Cy4acHWX BUpOBIB 3 HedpuTy
Ta xageity. 3a gonomoroto I4-cnekTpockonii
MOXHa LLIBUAKO i AIKICHO LLNISAXOM 3iCTaBneH- 1000
Ha |Y-CrekTpiB NPOBECTU HjarHOCTUKY LnX KBunboBe HHCHo ()
HaniBOOPOrOLIHHNX KaMeHiB.

Xeuaeoee yucao (cxm')

y
20 7

Pucyrok 6. I4-criekTpu npupogHoro Heputy i Xageity (CuHivi Konip — xageit
NPUPOLHWIA, YEPBOHUMI KOJTID — HEQPUT MPUPOSJHWA), oTpuMaHi B naéoparopii Arly

PucyHok 7. [H-criekTpu npupoaHoro Hegoputy, oTpumai B naéoparopii AryYy
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