YJIK:636.084:636.592:637.54 B. A. bBypiaka

I. C.-T. H.

B. B. Tymanos

acripaHT*

0. O. Jlappuniok

K. C.-T. H.

JKutoMupchkuii HalliOHAIBHAN arpoeKoJIOTIYHUI YHIBEpCUTET

BMJIMB ANYHITOBOIO BEOPOLUHA HA 3ABIWHI NOKA3HUKU IHOUYOK

Y cmammi nasedeno egpexmusnicme 3acmocysanns oemepeenma anryninogo2o boOpouiHa 8
200181 iHouuok nopoou BIA-6 sikom 101-200 0i6 na nouamok docnioy, sxHusoio macow 8,23—
08,91 ke ma 16,18-17,28 ke y Kinyi 6io2o0ieni y xinbkocmi 7-8 & i3 pospaxynxy na 1 eonogy na
000y, enaugy Ha emicm ghepymy ma Kobaibmy 6 IHOUYAMUHY.

Bukopucmanns npenapamy 0oszeonse 30invwumu emicm Fe ma Co na 16,1-33,3 %, abo
na 0,5-0,7 me % i 0,002-0,001 me%.

Knrwouosi cnosa: anynimose 0O0powiHo, MiHepanvbHi  000asKu, M'AcO  IHOUYOK,
egexmugHicme.

B. A. Bypnaka, B. B. Tymanos, O. O. JlaBpuHtok
*HayxkoBuit KepiBHUK — JOKTOp C.-T. HayK B. A. Bypmaka
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IHocTanoBka npodJaeMn

OcranHi AecATHpiUYs, Y 3B’SA3Ky 3 TOSBOI0 HOBHX TEXHOJOTIH Ta HAyKOBO-
TEXHIYHUM MPOTPECOM, O3HAMECHYBAIMCS KOPIHHAMHU 3MiHaMU MiAXO/IB JI0 MIHPOKOTO
BUKOPHUCTaHHS IPUPOAHUX MiHepalliB (IETEpPreHTiB).

I3 nmamHOM yacy Ta HaKONMYEHHSM HPAaKTUYHOIO 1 HAYKOBOTO JIOCBIY IOXO
BUKOPUCTAHHS TPUPOJHUX MiHEpaNiB JIIOJCTBO TMOYaJl0 HE TIIbKH aKTHBHO
BUKOPUCTOBYBAaTH iX JUIS BHUTOTOBJICHHS MeTally, LEridM Ta IHIMMX OyAiBeIbHUX
MaTepiaiiB, ajie i BBOAUTU Yy KOPMH JUTsl TBAPUH ¥ BUTOTOBJIATH 3 HUX Pi3HOMaHITHI
PEUYOBHMHM Ta MPENapaT B METUITMHI JJIs JIIOACH 1 y BeTepuHapii I TBApHH.

BukopucranHs OpraHiyHMX MiHEpaJiB OCOONMBO HEOOXilHE B YMOBax
MIPOMHCIIOBOTO BUPOOHHMIITBA TBAapUHHHULIBKO! MPOAYKLii, A€ TBAapUHHU MiAJAIOThCS
PI3HOMAaHITHHM CTpec-paKTopam.

Po3BuTok Tamys3i fK IHAMKIBHHITBO Ja€ 3MOTy iHTEHCHBHO BHKOPHCTOBYBAaTH
MOKMBHI PEYOBHHU KOPMY 1 OTPUMYBATH 010JI0OTIYHO TOBHOLIHHY NpOoayKiito. Bucoka
peHTa0eNbHICT,  BUPOOHHUIITBA M’sica  IHOUKIB CIHOHYKa€ BHPOOHUYHHUKIB
BUKOPHCTOBYBAaTH OUNTBII TPOTPECHBHI Ta JEHIeBl TeXHOJOrii, Mo 3abe3nedye
MaKCHUMaJbHUH DPIBEHb MPOAYKTUBHOCTI NTULI, €(EKTHBHE BUKOPUCTAHHsS KOPMIB i
010JIOT1YHO aKTHBHUX PEYOBUH.

B yMoBax mpoMHCIIOBOTO yTpUMaHHS Ta BHPOIIYBaHHS TNTHIII HEOOXIMHHUN 1
MOIIYK CTUMYJIATOPIB MPUPOTHOTO MOXOKEHHS, 10 BeJle J0 MOKPAIeHHs MPOIeciB
TpaBJeHHS 1 OLIBII MOBHOTO BUKOPHCTaHHS MOXHBHUX PEYOBHMH, Y TOMY YHCHI 1
MiHEepaIbHOI YAaCTUHH KOPMY.

Octanni  40-50 pokiB MIMPOKO BHUBYAETHCS MpoOIeMa BUKOPHUCTAHHS
HETPAIMIIHHUX MiHepalbHUX J00aBOK, TaK 3BaHMX HPUPOJHUX JETEPreHTiB. IX
HapaxOBYEThCS OINBINE AECATH, O SKUX MOXKHA BiHECTH 1 IEOJITH, OCHTOHITH,
KaOJIiHH!, aHAJIBIIAM, ATYHITH TOIIIO.

AHaJi3 OCTaHHIX JOCTiTKeHb | myOaikamiii

OcTaHHIM 4YacoM INUPOKO BUBYAIOTHCA HETPAIWINIHI MiHEpanbHi 100aBKH —
npupomHi aerepreHTH. [Ipo epekTUBHICTH 3aCTOCYBaHHS ITMX MiHEpaTiB y TOMIBII
CLTBCHKOTOCMIOIAPCHKUX ~TBApHH  CBiAYaTh YHCENbHI PE3yNbTaTH  JOCHTIIKEHBb
BiTum3HsHUX BueHux: B.I. Teopriesckkoro (1979), M. ®d. Kymuka (2003),
I'T. Kiimenka (2001), }O.1. Capuenka (2012), B.A. bypmaku (2014),
B. ®. KapaBamenka (1986), A Xennwura, b. [|. Kanmpaumpkoro(1985), . 1. Kupumisa
(1991), I. M. CaBuyxka (2013).

BuBueHHIO HayKOBO-TEOPETHYHHX Ta MPAKTHYHUX MPOOJIeM, IOB’SI3aHUX 13
MOHITOPUHIOM METaliB Y TPO(hIUYHUX JAHIIOTaX, MPUCBIYCHI POOOTH PSIAY MPOBITHUX
BUeHHX, sk 3apyoixuux (Kapl D, Stopper Marcus, Thompson Jill, Leonard R.J.), Tax i
BiTumsHanux: (3axapenko M. O., Kpasuis P. 1., Bypmaku B. A., Ta in.; Bsiizenen
I'. H., 'epman A. M., Po3nythiii O. I., launos €. A.,Tapacenko JI. O., MakapeBud
T. B., Bikroposa 1O. I1.) [2, 3] Ta ixmIi.
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Merta, 3aBAaHHSI TAa METOAUKA JOCTiIKEHD

Mertoto poboTH € BUBUEHHS €(heKTHBHOCTI BUKOPHUCTAHHS aIyHITOBOTO OOPOIITHA B
no3ax 5-8 1y pamnionax inan4dok kpocy BIG-6 Ha Bwmict i quHamiky Fe ta Co y m’sici
IHIUYOK.

Jisi BUKOHAHHS 3aBIAHHS BUKOPHUCTOBYBAJMCSA TaKi METONW: 300TEXHIiUHI
(romiBms, yTpuMaHHs, 3a0iifiHi Moka3HUKH, (izionoriyni, XimiuHi (aHami3z M’sica),
cratuctuuHi (OiomMeTpuuHa o0OpoOKa OTpPUMAaHUX MJaHUX); aHANITHYHI (OTJIAfg
JiTEpaTypH).

HaykoBi gocmimkenns mnpoBomwiucss B ymoBax mnraxodadbpuku TOB CII
«Bomnonap» KuiBcbkoi obnacti it Ha xadenpi TOMIBII TBapHH Ta TEXHOJOTii KOPMiB
JKuTOMHPCHKOTO HAIlOHATBHOTO arpoeKOJIOTiYHOrO YHIBEPCUTETY Ha IHAMKAX KPOCY
BIG-6 3a meromom rpyn-anasnoriB. Bik nruri 6y 101-200 mi6, »uBoio Macoro 8,23—
8,91 xr Ha mouarky Ta 15,580-17,274 kr y KiHIi JOCTiTy.

[Micna BigOopy i migbopy 150 romiB iHAMYOK PO3NOIITMIM Ha ISTh rpyn mo 50
roNiB y KOKHiH. OCHOBHMI mepioa MOJOAHSK MEpILoi, Ipyroi, TpeThoi, 4eTBEpTOi Ta
m'aToi Tpym i3 palioHOM OTPUMYyBAIX KOMOIKOPM MPOMHCIIOBOTO BHUTOTOBIEHHS. Jlo
OCHOBHOTO KOMOiKOopMy iHmu4oK 2-i, 3-i, 4-i Ta 5-1 mOoCHigHUX Tpyn IOJaBaIH
anmyHiToBe OopormHo, ¢pakmiero 0,01-0,1 mm, i3 po3paxyHky 5, 6, 7 Ta 8 rpamiB Ha
roJIOBY Ha 100y .

Jlnst BU3HAUCHHSI MiHEpAJIbHUX €JIEMEHTIB y M’SI30Bill TKAHWHI MTHII TPOBOIHIH
KOHTPOJIGHUH 3a0iil mianocHiHuX 1HIWYOK y 3a0iiiHOMY mexy nraxohaObpuKy 3TiIHO
13 METOZMKOIO, TI0 3 TOJIOBH i3 KOKHOI TpyTH [4].

AJyHITOBE OOpOIIHO — II¢ CHITy4a MOPOIIKOIOI0OHa peuoBMHA 0€3 3amaxy, Bijl
CBITJIO-CIpOTO 0 SICHO-3€JICHOTO KOJBOPY, aAcopOye amiak Ta paJioaKTHBHI PEYOBUHH.
MiHepaapHHIA CKIa ATYHITY OJAaHO y Tabmui 1.

3a MiHEpaJIbHUM CKJIQJIOM aiyHiToBe OopomHOo — 1e (isuyHa cymim
PI3HOMaHITHUX MiHepaJiB: KallieBui anmyHIT — 37%; HaTpieBUH anyHIT — 2,5; KaoJiH -
1,7; oman — 3,7; xanuenoHn — 4 % Ta iHIII.

Tabnuys 1. MinepanbHUii cKjIag aayHiToBOro 6opomrHa B (1 kr)

Eaement KinbkicTh Eaement KiabkicTb
KpemHiii 238,0 Turau 29,9
AJroMiHiH 11,6 Bapiii 449
Depym 268,0 Mine 0,05
Kanbwuiit 6,0 Tunk 15
Marwuiit 2,1 Maprasens 0,2
Cipka 73,6 KoGansr 0,1
Kaumiit 29,6 MouniOnen 0,2
Harpiit 1,8 Cpibio 0,02
Docdop 0,6 [HOIl yIbTpaeneMeHTH 121
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KpiMm 3ragannx pedoBuH, B alyHITI MICTATBCS CIIONYKH cpibiia, KOOATBTY, XpOMY,
MOJTIOIeHy Ta IHIMHUX eJeMeHTiB [1].

Pe3yabTaTu gociigkeHn

3a mepiog mocmimy (101-200 ni6) BajoBHMH NPUPICT KHUBOI MacCH IHIMYOK
KOHTPOJILHOI Tpymnu ckias — 7,352 kr, 2-i — 7,897, 3-i — 8,005, 4-i — 8,812 ta 5-1 —
8,855.

JonaBaHHs adyHITOBOro OOpOIHAa 10 pauioHy iHAWYOK mpoTsarom 100 nHiB
BIITOMIBII y OpYriii Ta TpeTid Tpymax y KiNBKOCTI 5 Ta 6 T Ha TOJNOBYy Ha I00OYy
JIO3BOJTIJIO JOJATKOBO 3a OCHOBHUH TIepion oTpuMaru 545-653 T kmBOi Macw, a
301IbIIEHHS MiHEpanbHOT 100aBku 10 7 Ta 8 T — 1460-1530 1.

Hatiumii BamoBi mpupocTH 3a Tepiof BIATOMIBII 3a(iKCOBAaHO Y IHIMYOK
YETBEPTOi Ta II'ATOI TpyI, A€ BOHH OyiM OUTBIMMMH 3a aHAJOTIYHHH TOKa3HUK
KOHTPOJIBHOI IpymH, BiINoBigHO, Ha 19,8-20,4 %.

[Ticns 3aBepiIeHHS! HAYKOBO-TOCIOJAPCHKOTO JOCHIAY B YMOBaX 3a0iHHOTO LEXy
TOB CII «Bononap» mpoBenu KOHTPOJIBHAN 3a0ii.

[Noka3nukn 3a0010 CBiq4aTh, IO JOJATKOBE BBEICHHS alyHITOBOTO OOpOIIHA Y
KiTbKOCTi 5-6-7 Ta 8 TpaMiB Ha OJHY TrOJOBY Ha A00y MO3UTHUBHO BIUTMHYJIHA Ha
3a0iiiHi sKxocTi iHAmIoK. OCHOBHI MMOKa3HUKH 32000 BKa3aHi y Tab. 2.

Tak, Maca mapHOi Ty y NTHIT BCIX MiIAOCTIAHUX TPyl KonwmBanacs Big 12,137
kr g0 14,680 kr. Buimumu mnoka3sHMKH OyinM y JOCHIIHUX Tpymax, 10 CKJIaxy
KOMOIKOpMY SIKUX BXOZWB aJIyHIT. Maca mapHoi TyIIi B iHINYOK, IO OTPUMYyBaIK 5—6
Ta 8 T mpemaparty, csarana, BimmoBigHo ,13,154; 13,382 ta 13,932 kr, a y rpymi, ae
THAWYKYA OTpUMyBaii 7 T nobaBku, — 14,680 rpamis.

Taka X KapTHHa CIIOCTEPIra€ThCsl 1 MICHA OXOJOMKEHHA TywoK. Halimenmri
BTpaTH BOJIOTH BiIOYJHUCS y MOCTIAHWX TpymHax, BOHU CKIaaanu: y 2-il AOCHigHIN —
0,201 kr; 3-#t — 0,152 kr; 4-it — 0,165 xr; 5-i1 — 0,190 xr. Tomi, K y KOHTPOJII IIi
Brpatd cknamd — 0,218 xr. Sk BHOHO, BTpatu BoJOTH OyaM BHIIMMH B MEpIIii
KOHTPOJIBHIN Tpymi Ha 28—53 Ta 66 rpamis.

Buxin rotoBoi nmpoaykiii ckiiamaB y KOHTpOJbHIN Tpymi 13,742 kT, a AOCTigHUX
(2-3-4-5) Bin OyB Bummit Ha 1,178-1,349-2,730 ta 1,918 kr. TexHiuni Bigxoau
CKJIafanu Ha oaHy ronoBy 1,838-1,604 xr.

Tabauysa 2. lloka3HuKH 320010 iHAHIOK N=3, M+M

I'pynu
IloxasHuku 1 > 3 2 5
1 2 3 4 5 6

Xusa maca B kinmi | 15,580+0,09 | 16,778+0,04 | 16,918+0,06 | 18,281+0,08 17,264+0,09
JoCHigy (mepen
3a00€M), KT
Maca maproi Tymi, | 12,137+0,09 | 13,154+0,11 | 13,382+0,12 | 14,680+0,09 13,932+0,08
KT
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Bicuuk

KHAEY ?B@@mmmm]%@@ Ne 1 2(8\;% .1

3axinuenns mabauyi 2

1 2 3 4 5 6

Maca oxomomkenoi | 11,919+0,06 | 12,953+0,05 | 12,230+0,07 | 14,515+0,06* | 13,742+0,08*
Ty, KT

Buxin rorosoi | 13,742+0,09 14,920+0,08 15,091+0,09 16,472+0,11 15,660+0,10
MPOAYKIT, KT

TexHiuni Bigxoau 1,838+0,08 1,858+0,10 1,827+0,11 1,809+0,10 1,6040,12
3a0iiiHuI BUXI:

IMapua Tymka 77,9 78,47 79,1 80,3 80,7
OXO0J10KeHa TyIIKa 76,5 77,2 78,2 79,4 79,6

*p<0,05 MopiBHSIHO 3 MEPILIOIO IPYIO0

3a0iliHuil  BUXiA y BCIX MIIOCHIIHUX Tpylax BiJ3HAYAETHCS BUCOKUMU
MoKa3HWKaMH Ha piBHi 77,9-80,7 %.

IIpy oxonmomKeHHI TYIIOK BTPAaTH BOJOTH ckianu Bif 1,4 % y KOHTpONBHIN rpymi
1o 1,2-0,9-0,9 ta 1,1 % — mocmigHux Tpymnax.

OTiKe, BUKOpUCTaHHS allyHITOBOro OopomiHa Bix 5 1o 8 r Ha ronoBy Ha 100y, y
SIKOCTI MiHEpanbHOi [00aBKH [0 paIlioHy IHAWYOK Ha BIATOMIBII, CIPHUSIIO
T IBUIIEHHIO 3a01iHOTO BUXOIY Ta 3MEHIIICHHIO TEXHIYHUX BIiIXOJIB.

3roloByBaHHsS 1HIWKAM TMPEJACTAaBHUKA aJFOMOTIAPOCHIIIKATIB — aJyHITOBOTO
OOpOIIHA — CHPUSIIO HAKONUYCHHIO 30JbHUX EJIEMEHTIB y M’sCi, B TOMY YHCIHI i
MikpoeneMeHTIB (Tabu. 3). Tak, KITbKIiCTh 3aj1i3a y M’ SCi iHIUKIB, IO OTPUMYBAIH 5 T
AIyHITOBOTO OOpOIIIHA Ha TOJIOBY Ha 100y, yrpumyBajiocs Ouibine Ha 0,3 mMr%, a
3roJIOBYBaHHS 6 T JO3BOJWIO Binkiagatu Ourbiie Ha 0,6 Mr%, 4uM y KOHTPOJBHIH

rpymi.

Tabruysa 3. BmicT MiHepaJbHUX pe4oBUH y M’sici iHAu40K Mr%, n=3, M+m

Tpyna MixkpoenemenTn
Fe Co
1-a KOHTpOJIbHA 3,1+0,09 0,003+0,0007
2-a focijgHa 3,4+0,10 0,004+0,0003
3-a mocmigHa 3,7+0,08 0,006+0,0004
4-a nocuigHa 3,8+0,11 0,005+0,0005
5-a gocmigHa 3,6+0,13 0,004+0,0003*

*p<0,05

[lo3uTnBHMIT BB Mana mob6aBka i Ha BMicT Co. HaifkpammMu 1i TOKa3HUKU
OyJu y TpETil Ta 4YeTBEPTiH JOCITITHUX TPyTax.

BucHoBKH Ta NEePCNEKTUBHA MOAAJIBINUX ZIOCJ'IiH?KeHB

TakuMm YyMHOM, HAa AYMKY aBTOpIB, IiJBHINEHHS BiJKJIaJaHHS MIKPOECIEMEHTIB Y
M’S30Bifl TKaHWHI 1HAWYOK IOCHITHUX TPYIl BimOYyJOCS 3a pPaxyHOK JOZATKOBOTO
BBEJICHHS B PAIliOH MOJIOJIHSAKY aJIyHITOBOTO OOpOIIIHA.
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[omanpmri qoCTiKEHHS CITiJl 30CepEeINTH Ha BUBYCHHI MEPEX0/y BAKKAX METaJiB
y IPOAYKIIiIO TBAPUHHHUIITBA.
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