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O.1. BEJIIMEHKO, kaHgupart reonoriqyHmx Hayk

10.4. FTAEBChKUN
aryy

KoMIjieKCHa IHCTPYMEHTAJIbHA
NiarHOCTHUKA

yKazelTiB 1 HeppuTiB

MpoBeseHo KOMMIEKCHOE reMMOIONUYECKOe UCCNER0BaHNEe
Xagemta un Hegputa C UEb uX cpaBHeHusa. OnucaHbl
XapaKTepHble ANarHOCTUHECKME OCOBEHHOCTW, MPOBELEH aHa-
m3 UK-crnekTpoB 1 CneKTPoB PEHTTEHOBCKOrO W3JyHeHus,
ncene[oBaHbl BeLYeCcTBa-3anoHNTENM B 06/1aropOXeHHbIX pas-

HOCTAX Xapgeuta n Hed)pma.

Betyn

OCTaHHiM 4acoM Ha CBITOBOMY

t0BENIPHOMY PUHKY 3piC MonuT
Ha BMPOOM 3 KAMEHSAIMU Pi3HWX KONMbOPIB
i3 CMyTaHO-BONOKHUCTOK CTPYKTYPOKO
Mig 3aranbHOK TOProBok Ha3BOK «Jade».
L Ha3Ba 00’efHYe ABa MiHEpanM — xa-
LeiT | HedpuT, AKi AMBOBUMXHO NOLIOHI 30-
BHi, ane MalTb 3Ha4Hy Pi3HWLIO 3a Bap-
TicTio. Mpobnema TOYHOI JiarHOCTUKN LMX
KaMeHIB € OYyXe aKTyasnbHOK, OCKINbKM
4acTo HepwT, KaMiHb PO3MOBCIOIKEHUN
i HeopornM, BUKOPUCTOBYIOTL AK 3aMiH-
HUK GinbLU PigKICHOrO i gopororo apei-
Ty, 0COBAMBO XageiTy-imnepiany.

XKapeit — MiHepan rpynu NyxHux Mo-
HOKNiHHIMX nipokceHis: NaAl[Si,Og].

XiMiyHuiA cknapg: 3MiHHWMIA. MicTuTb:
Na,0 - 10-15 %; AlL,O; — 17-26 %;
SiO, — 55-59 %.

Konip — 3eneHun, 6inuid, KOPUYHEBWIA,
6nino-ghioneToBMI, XOBTUI, YEPBOHYBATO-
OpaHXeBui, HopHMA. [0 mOpOrouiHHOrO
KaMiHHS Opyroro NopsfKy HanexwuTb 3ene-
HWiA Pi3HOBMA, SIKMIA NPOCBIYYe, — iMnepian.

Brnepwe 3anuMc npo BUKOPUCTaHHS
TEPMiHy «xafeiT» («Jadeite») 3'aBnseTbCH
B po6oTi Hikons MoHapaeca npo MeanyHi
pocnmHi Hoeoro Ceity, HanvcaHii y 1565 p.
JoBruii Yac xageiT He Bigpi3HAIM 3a 30B-

4

HiLLHIMK 03Hakamu Big HedopuTy. Y 1863 p.
6yno BMABMEHO, LLO OOMH 3 MiHepanis €
cunikatom Hatpito i antomitito NaAl[Si,Og],
TOA| AK iHLWKIA € CUMIKaTOM KanbLjto i mar-
Hito Ca,(Mg,Fe)5[Si,044],(OH),. Y peaynb-
TaTi 6yno 3anponoHOBaHO Ha3By «Xape-
iT» Ona nepworo MiHepany, Wo6 Bigpis-
HWUTW 1A0r0 Bif Apyroro (To6To Bif Hedpw-
Ty). Tak camo K i HedpuT, Xageit Mae
MPUXOBAHOKPUCTANIYHY TOHKOBOSIOKHUCTY
CTPYKTYpY NepensyTaHux MiX co60 Mi-
KPOCKOMIYHMX BOJMIOKHUCTUX KpUCTaris,
npoTe XapgeiT € MOHOKITIHHUM MipoKCe-
HOM, @ HepUT — MOHOKNIHHUM amdi6o-
nom [6]. O.€. depcman nucas: «Y UboMy
BUMNALKY MM 3yCTPiHYAEMOCH 3 PiAKiCHUM
SIBULLEM YYLO0BOI NOAIGHOCTI [BOX MiHEpa-
NiB Pi3HOrO XiMIYHOTO CKnagy».

XKapeit TicHO noB’A3aHuii 3 OBOMA
CTapoAaBHiMK UyBInisauismMu — LieHTpans-
Hoto AMepuKkoio Ta Kutaem. Voro Lwmpoko
BWKOPWCTOBYBANM GiNbLUICTb BESIMKMX L-
Binizauin Mesoamepyiku — ornbMeku, auTe-
Ku, Mans Ta iHwi. Y Kutai Bupobu 3 Mi-
Hepanie, KnacugikoBaHWX, 3a3Buyan, §iK
HedhpuT, BUKOPVUCTOBYBANM NPOTAroM ay-
Xe [0Broro yacy. ApxeonoriyHi faHi cBig-
yatb, Wo Bxe 7000-8000 pokis TOMY
KuTamuam 6OyB 3HAOMWIA Lei KaMiHb.
lMpoTe 6arato JocnigHUKIB NOromXy0TbCS
3 OyMKOIO [6], LIO XafeiT LUMPOKO novas
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Comprehensive gemological study of jadeite and nephrite with
the purpose of their comparison was conducted. The typical
diagnostic features were described, IR-spectra and X-ray spectra
analysis was conducted, filler materials in treated jadeite and
nephrite differences were studied.

imnoptysatucs B Kutait 3 XVIII cTonitTa,
KOnmn 1Moro 3asesnu 3 bipmu.

OCHOBHMM noCTa4anbHUKOM XapeiTy
Ha cBiToBMA puHoK € M'anma (Bipma), a
OCHOBHUM Croxwusayem — Kutan. 3 poc-
ToM 6aratcTBa Kutaio 3pocTae nonut i
UiHW Ha XapeiT PI3HOMAHITHUX AKOCTeW i
KONbopiB, & 0COBMMBO Ha XapeiT-iMne-
pian, OCKinbKm, KpiM CBOEI Kpacu, Lien fo-
POrOLHHMIA KaMiHb TPagMLiAHO CUMBONI-
3y€ B KUTAMCHKIA KynbTypi NPOLBITAHHS i
poeronitTs. CborogHi nigBWLLEHUIA iHTep-
€C [0 XafeiTy MOSICHIETLCH LWWe W TUM,
LU0, HE3BAXAKYM HA 3POCTAIHMIA MOMUT,
MocTa4aHHA XageiTy Pi3ko 3MEHLUMNOCS
OCTaHHIM Yacom [9].

06’eKTV [OCNIfKEHHs — LWiCTb orpa-
HOBaHMX OBEJIIPHUX BCTABOK XafeiTy 3e-
NeHoro, 6nakuTHOro, POXeBoro Konbopie.
[Ona nopiHAHHA 6YNO BUBYEHO MATb He-
tpuTiB 3 HaB4anbHoi konekwuii ArLy.

Meta po6otu Ta meTtomu Amochi-
JKEHb — KOMMIEKCHA JiarHOCTUKa Xage-
iTiB i iX OCHOBHMX 3aMiHHUKIB (HEPUTIB)
metogamu 14-®yp’e cnekTpockonii Ta
PEHTreHONYOPECLIEHTHOrO aHaniay (fani
— P®A). Lum pocnimkeHHsM nepegysano
[ieTanbHe reMosoriyHe BMBYEHHA [OCHi-
IKYBaHUX 3pas3KiB XapeiTiB i HedpuTiB.
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FemonoriyHe pocnigXeHHs
V3aranbHeHi xapakTepucTukm
Xageiris:
e Maca kameniB: 12,23-13,65 ct.
* ®opma KameHiB: rpywa, osan.
* Tun orpaHyBaHHs: KaOOLLIOH.

Konip: 3eneHuin, 6nakuTHUIA, POXEBUIA
puc. 1).

MokasHuk 3anomnexHs: 1,645-1,65
BUMIPIOBAHHS MPOBOOMNOCA METOLOM
Kpanni).
¢ [1B03aIOMIIEHHS: HE BUSABMEHO.

* [yctuHa: 3,32-3,33.
* JliomiHecueHuis npu ocBiTnexHi YO-
namnoto 4 BT (254 i 365 HM): BifCYTHS.
o O®inbTp Yenci: 3eneHunin Konip.
* [lpo3opicTb: Henpo3opi.
* Mikpockon: nig Mikpockonom po6pe
MOMITHA HasIBHICTb Ha BCiii HWXHIA No-
BEPXHi KABOLLUOHY LUMPOKUX NWUCTONOSI6-
HWUX KpucTanis, sKi (hopMytoTb pagianbHo-
MPOMEHUCTY CTPYKTYpY (pucC. 2), WO €
OfHWM 3 HafilHUX KpUTEpIiB Ans diarHoc-
UKW XafeiTiB. TakoX nifl Yac BMBYEHHS
KaMeHsl B MIKpOCKOMi 6yfo BUSIBNEHO, LLO
BiH Mae [obpe BMAMMI 03HaKK obnaropo-
IKEHHS 3@ KONMbOpOM — npodpap6oBaHi
TpiLLWHKM (puc. 3, 4 ).

V3arasnsHeHi xapakTepucTukm

HegpuTiB:
* Maca kameHis: 4,52-6,01 ct.
o (dopma KameHiB: oBan.
* Tun orpaHyBaHHs: KaGOLLIOH.
*  Konip: 6nifo-3enequi, 3enexui (puc. 5).
* [lokasHuk 3anomnenHs: 1,61-1,62 (su-
MIpIOBaHHs NPOBOAMIIOCS METOAOM Kpansi).
e [1B03aIOMIIEHHS: HE BUSABMEHO.
o [yctuHa: 2,99-3,05.
* JliomiHecueHuia npu ocBiTneHHi YO-
namnoto 4 Bt (254 Ta 365 HM): BigCyTHS.
o QinbTp Yenci: 3eneHuii Konip.
* [lpo3opicTb: Henpo3opi.
* Mikpockon: nig Mikpockonom po6pe
MOMITHO CMITyTaHO-BOMOKHUCTY CTPYKTYpY
(puc. 5).

HdocnigxeHHs meTogoM [4-®yp'e cnek-
Tpockonii 3pjicHoBanocs BiAMoOBIOHO [0
«MeToauKkn RiarHOCTUKM [OPOroLiHHOMO
KaMiHHa MeTogoM [4-®yp’e cnekTpocko-
nii». BUMIploBaHHS BWKOHyBanM 3a [omno-
MOrol0  CrnekTpomeTpa mMoaeni
«Nicolet 6700» B1pobHMLTBA « ThermoFisher
Scintific» Ha npuctaeui Collector Il 3a Kim-
HaTHOI TemnepaTtypu B CheKTpanbHOMY
pianasoHi 7000-400 cm™. KinbkicTb cka-
HyBaHb Y LMKNi BUMIpIOBaHHs — 128—1384
3a po3MiNbHOI 3patHocTi 4 cm.

3a pesynbratamu [OCnimKeHb BUsBNE-
HO TaKi 3aKOHOMIPHOCTI:

(
(
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1. Y Xapeitax 6yno BUABMEHO LLUMPOKY
30HY MOrMMHAHHA B iHTEpBani 65M3bKO
3200-3700 cm!, skuit aeski HOCRIAHMKM
MOB’A3YI0Tb i3 KOMMBAHHAMM CMONYK Tuny
M-OH. Takox y xapeitax 6yno BusiBneHo
cepito nikis 6nu3bko 1070, 1049, 745,
665, 507, 463, 435 cMm!, ski (3a nitepa-
TYPHAMW JKepenamv) noB’a3aHi 3 Komu-
BaHHAMM pisHuMx Tunie Si-O, Si-0-Si,
O-Si-O B cTpyKTYpi MiHepany [8]. Li niku
MOXYTb CITyXMTW RAiarHOCTUYHOK O3Ha-
KOIO [N191 rpyn MiHepanis MipoKCeHy B3a-
rani Ta xageity 3okpema.

2. Y Hetbputax 6yno BUSBMEHO CEPito
nikis 6nm3bko 1096, 1041, 1002, 920,
683, 542, 640, 508, 464, 415 cm!, sk
3a3BKYail NOB’A3YI0Tb 3 KONMBAHHAMM pi3-
Hnx uniB Si-O-Si, O-Si-O, T (M-OH) B
CTPYKTYpi MiHepany (puc. 7) [1, 2].

3. B IY-cnekTpax xapeiTiB BUSBNEHO
nikvn 613bko 4680, 4623, 4063, 5985 cm
Ta 3097, 3055, 3036, 2965, 2928, 2872,
2850 cm'. Li niku, BignoBigHO A0 [aHux
AEAKNX OOCNIOHWKIB, IHTEPNPETYIOTLCA K
MikM 3anoBHioBadviB — monimepie (puc. 8)
[4, 10].

4. B I4-cnektpax HetpuTiB BUABNEHO
cepii nikis 6n13bKo 2952, 2916, 2848 cm;
2952, 2916, 2871, 2848 cm'; 2962, 2921,
2852 cM™!, W0 iHTEPNPETYIOTHCA AK MiKM
TakuX 3anoBHIOBaYiB, K Macno abo napa-
i (puc. 9) [4].

OocnipxeHHs 3paskis metogom POA
3pjicHioBanocs BignoeigHo Jo «Metogu-
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KW AiarHOCTUKM [JOPOrOLHHOrO KaMiHHs
Ta AOro 3aMiHHUKIB METOOM PeHTreHom-
NyopecLeHTHOro aHanisy». BumiproBaHHs
BMKOHYBanu B NabopaTopHWX yMoBax 3a
[OMOMOrOl0 CMEKTPOMETPA EHEprii peHT-
reHIBCbKOro BUNPOMIiHIOBaHHA «CEP-01»
mogeni «ElvaX-Light» (mani — cnekTpo-
meTp ElvaX) 3 iHTepBanom pocnigxeHb
Bid Na pgo U. [JocnigxeHHs nposogmnu
METOOOM SIKICHOrO aHanisy.

3a pesynsratamu JochnigpkeHb BUsBNe-
HO Taki 3aKOHOMipHOCTI (Tabn. 1):

1. Y Xapeitax npucyTHi enemeHTn y
cniseigHoweHHi Si>Al>Fe>Ca>Na>Mg, a
TakoX npucyTHi gomiwku Ga, Zr, K. Ha-
sBHiCTb Ca y cknafi xafeiTiB noe’sizaHe
3 HafiBHICTIO B HbOMY [eEKOI KiflbKOCTi
MiHepany gioncuay. BigHocHo Mana Kinb-
kictb Na Ta Mg npu 3amipax Ha eHepro-
OMCNEPCIMHOMY CNEKTPOMETPI NOB’f3aHa
3 marnot uytimsicTio npunagy (puc. 10).

2. Y Hedpputax nNpUCYTHI enemeHTun y
cniseigHoweHHi Ca>Fe>Si>Mg>Al, a Ta-
kox pomiwkm Cr, Na, Ni, Zn, K. 3BepTae
Ha cebe yBary Benvka BapiatveHicTb Ca,
Fe y cknagi HecbpuTiB, LIO, CKOpiW 3a
BCe, MOB’AA3aHO i3 3MIHHUM CKNagoM He-
tpuTis (puc.11).

BucHoBKn

1. ocnigxeHi 14-cnekTpu xapeiTis xa-
paKTeEPU3YIOTLCA 30HAMW MOTMMHAHHS B
iHTepBani 6au3bko 3200-3700 cm! Ta

1000 800

XBUnbOBE ‘-IVICJ'IO,CM'1

cepieto nikis 6nm3bko 1070, 1049, 745,
665, 507, 463, 435 cm!, aKi MOXYTb
CNY>XXUTW [iarHOCTUYHOK 03HAKOK Ans
rpynu MiHepanis MipokceHy B3arani Ta
Xapeity 3okpema. Y Hedputax 6yno Bu-
IBIEHO XapakTepHy Cepito MiKiB 6/13bKO
1096, 1041, 1002, 920, 683, 542, 640,
508, 464, 415 cm™.

2. B obraropopxeHnx pisHoBMOax xa-
LeiTiB | HehpuTIB BMABMEHO XapaKTepHi
MiK1 3anoBHIOBaYiB Ta BM3HA4YEHO iX BUA
— nonimMepu B xageitax Ta Macno abo na-
patiH y HedpuTax.

3. HeobxigHO 3a3Ha4nTK, LLO MKW, AKi
6ynn BUABNEHI Nig Yac AOCMILKEHHS Xa-
[eiTiB i HedopuTiB He 3aBXauW 36iratoTbes
3 [OaHWMK iHWWUX JOCNigHWKIB, LWO
MOB’A3aHO 3 BENWKOIO BapiaTUBHICTIO
CKnagy nonimMepis Ta macen, a Takox Ba-
piaTUBHICTIO cKnagy XageiTis i HedpuTiB.

4. CneKTpn PeHTTeHIBCLKOrO BMNPOMI-
HIOBAHHA XafeiTiB XapakTepuayloTbes
CMIBBIOHOLLEHHAM €NEMEHTIB-AOMILLOK —
Si>Al>Fe>Ca >Na >Mg, Togi ik cnexkTpu
Hedputie — Ca>Fe>Si>Mg>Al.

5. CyKynHIiCTb OTPUMaHWX pe3ynbrarie
CBiOYMTb NPO LUMPOKI MOXMMBOCTI KOMT-
NEKCHOT [HCTPYMEHTAbHOI [iarHOCTUKK
XapeiTy Ta foro 3aMmiHHWKIB nig Yac npo-
BELEHHS remMonoriYHoi ekcnepTam B na-
6opartopii Aryy.

600 400

PucyHok 7. IHppavepBOHWIA cnekTp pisHux Tunis KormeaHb Si-O, O-Si-O xageity (1) i Hecpputy (2)
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KoediLieHT abcopbui, cm™!
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PucyHok 8. IHdppayepBOHWIA CNEKTP 3anoBHIOBaYa (nonimepy?) y xameiTi
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PucyrHok 9. IH(bpaYepBOHUIA CNEKTP 3anoBHIOBaYa Y HEPUTI

Tabsmys 1. IHTEHCUBHICTb NiHIN PEHTTEHIBCBKOI (hriyopecUeHLi XapaeiTis i HedhpuTis
Ne . IHTEHCUBHICTb NiHIN pPeHTreHiBCbKOI thnyopecueHLii B yMm. op.
Konip dopmaleup Maca, - :

afn orpaysanis | o | Na| Mg | Al | si| ca| kK| cr | Fe | Ni|zn| Ga| z
Xapeitn

1. PoxeBuin rpyLua/kaéoLu. 1366 | 1,0 | 05 174 | 745 2,5 - - 2,5 - - 05 | 54

2. Poxesuit rpyLua/kaéoLu. 1323 | 09 | 06 | 155 | 71,2 2,6 - - 5,4 - - 06 | 58

3. BnakuTHuiA oBaJsi/KaboL. 1223 | 1,2 | 05 18,0 | 79,5 1,3 0,2 - 1,65 - - 05 | 55

4. BnakuTHWiA oBan/kabdoLl. 1298 | 1,1 0,5 178 | 76,6 0,7 - - 1,4 - - 05 | 58

5. 3enexui oBan/kadoLll. 12,71 09 | 05 | 145 | 64,6 2,9 0,2 - 8,7 - - - 5,6

6. 3eneHui 0Bas/KaboLL. 13,33 | 0,9 - 14,7 | 66,0 5,1 - - 14,4 - - 08 | 6,1
Hecbputn

1. 3eneHui oBas/kaboLL. 5,49 0,7 |1 50 1,2 745 | 777 | 15 3,2 1062 | 6,7 | 0,6 -

2. 3enexui oBan/kadoLll. 4,52 04 | 2,7 0,8 45,8 | 498 | 05 | 12,7 88,0 251 1,0 -

3. 3eneHuni oBan/Ka6oLL. 5,60 09 | 62 1,3 850 | 870 | 1,0 | 09 64,0 33 | 04 -

4, 3eneHui 0Bas/KaboLL. 5,31 08 | 6,0 1,2 83,1 | 834 | 1,0 | 1,25 55,6 57 - -

5. 3eneHuit oBan/ka6oLl. 6,01 10| 70 1,7 89,7 | 938 | 12 | 45 65,5 65 | 14 -
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PucyHok 10. PeHTreHiBCbKWA CMEKTp XageiTy
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PucyHok 11. PeHTreHIBCbKUIA CNEKTP HepuUTy
BukopuctaHna nitepatypa
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