
OT3hIB
oSuqraanrHoro oIIrloHeHTa Ha Azracepraur{oHHyro pa6ory Faporona Aszu4xoHa
Max^ay4oBl{qa Ha TeMy: <@asuKo-xi4Ml4r{ecKue v TexHoJrorurrecKue ocHoBhr

nepepa6orxz 6opocLInHKarHbIX pyA MeroAoM crreKaHr4.{ c xnopra,{aMr4 Harp LTa u
KaJIbIII4'I))' trPeAcTaBneHHyIo Ha coI4cKaHI4e yveuofi cTerreHr4 KaHALTg1aTa

TexHr{rrecKr4x HayK no c[eqnaJrbHocrra 02.0 0 .0 4 - *rr,rsu.{e aKafl. xuMarfl.

Ar<ryalruocrb TeMbI AI4ccepraIIr4II He Bbr3brBaer coMHeHLrr, TaK KaK

paspa6orKa v ocBoeHHe rexHoJIorrII4 lepepa6orxu Mr{HepaJrbHoro cbrpbr r{Meer

BaXHOe 3HaIIeHI4e Anfl [poMbIIuJIeHHocTLI He3aBI4CHMoro TaANUTUCTaHa.

B Hacro.flrrlee BpeMfl Bce dopco4epxarr{He npoAyKTbr n pecny6Jrr.rKy

3aBo3trc'[ u3 Wyrvx crpaH. Xors IIo 3allacau 6opuoro cbrpbr TaANurucras
3aHr{MaeT oAHO rB BeAyrr{r{x MecT B Mr{pe.

ocson'oe coAep)KaHr4e pa6ornr r43noxeHo n ue*rp€4 rnaBax.

Bo eeedenuu o6ocuoBana aKTyaJlbHocrb reMu, csopnrynr4poBaHbr rleJrb 14

3a4arrzr Anccepraquonnoft pa6omr, orpaxeHa Hayrr1afl. u npaKTr4qecKaf ee

3HaqzMocTb.

B nepeofi ?Jto6e AaH n'reparypnnrfi o6sop coe4uueHuft 6opa kr Hx

rIpLIMeHeHufl B pa3IrI{lIHbIX o6lacrxx [poMbllxneHHocrr4 lr cerrbcKoro xosxficrBa.
PaccuarpHBalorct ceoftcrna 6opa rz Oopnrrx coeAHH eunit, a TarcKe r43Becrgbre

cuoco6rr nepepa6orxrz 6opuoro cblpb.fl - KrdcJrorHoe r{ xnopHoe pa3JroxeHr4e

oopocunl4KarHblx pyIL IlleroqHa.f, nepepa6orxa u c[eKareJrbHbre cuoco6u
nepepa6orKr{ AaHHbrx pyA.

B mop aa an aG a nocBtIIIeHa I43yqeHnro xkrMl4r{ecKofo H Mr4Hepanor'qecKofo

cocraBoB 6opoculzKarHblx PYA, a raKxe [poBeAeHr4ro raccJre,{onasufi MeronaMr4

POA, Xra H TCPMOAI4HAMNT{CCKOMY AHANH3Y BCPO.'ITHbIX NPOTCKAIOqUX

trpoqeccoB npl{ crIeKaHI4I{ 6opocunuKarl-Iblx pya e xJropr{AaMu Harpufl x Kanbrlns.

B mpemueil znaee H3roxeHbl pe3ynbrarbr r4ccnenoB a'ufl, cneKareJrbHoro

ciloco0a nepepa6orrcu 6opocranirKarHbrx pyA Ta4NunncraHa c

xnopcoAep)KaTTILIMH peareHTaMu. PaccuorpeHa nepepa6orKa r{cxoAHbrx py1 u r4x



KoHIIeHrparoB c CaCl2 ra NaCl. I4zyuena KI{HerI4Ka rrpoqecca coJrrHoKr4cJror'oro
pa3JloxeHz'q cnexa ucxo4Hofi 6opocunurarHoft pyarr c xJropr4raMu KaJrb rJufl. kr

HUtpHfl..

B uemeepmofi erahe [pHBeAeHbI pe3ynbrarbr HccJreAoB auuir.no paspa6orKe
npLIHIII4rIrraJIbHbIX TexHoJlori{qecKl4x cxeM nepepa6orxu 6opocrurJrHKarHbrx pyA
MeTOAOM CleKaHr4r c xnopHAaMr4 Kanb rJ]j/rfl. U HATpUfl.

carraofi eaxHofi qacrbro r'ccepra\ukr flBnfi'rcfl Tper bfl TrraBa,r4e no4po6no
I43y{eH crleKaTeJlrnrtfi cnoco6 B 3aBI4cI{MocrH or pa3nr4rrHbrx [apaMerpoB:
TeM[epaTypbl, npoAoJDKI4TeJIbHocTLI rpoqecca, coorHor]r eHHfl peareHTon ra Ap.
HafiAeurr o[TnMaJrbHbre ycroBr{.s rrpoBereHu.fl npoqecca crreK aHLrfl ncxoAnofi
6opnofi pylbl c xiroptrAaMr{ Harpufl. H Kanbrlrr.f,. l.I:y.ren MexaHr{3M npore1aHr4{
lpoqecca cnercaHE's' B srofi rJIaBe H3noxeHbl pe3ynbrarbr HccJre.{oB a1ufl
c[eKareJrbHo-xnopHoro cnoco6a nepepa6orxa ucxoAHqfi u npeABapr{TeJrbuo
o6oNNenHofi 6opocururanrofi pyrur Mecropox r''Hfl Ax-Apxap u ee
KoHIIeHTp a:ta 6ez npeABapI'ITeJIbHoro o6xnra r4 [ocJre o6Nrzra. LlzyuenaKr4Herr4Ka

lpoqecca cneKaHI4's 6opoculzKarHblx pya c xJropr4AaM u Harpnfl vr KaJrbrJuA.

oco6oe 3HaqeHkre r,rMeer 4 ruraBa, rAe npkrBeAeHbr pe3ynb"arhr
I4ccJleAoBauuit no pa3pa6orxe npl4Hur4rruamnofi TexHoJrorv.recxofr cxeMhr
rIoJIrreHI4t 6opuux [poAyKToB LI3 SopocunrararHbrx pyA Mecropo)K.qeHr.rs Arc-
Apxap creKareJrbHbrM cnoco6ou c NaCl n CaCb.

Jluqnoe yqacrue coprcKaTeJr.f, B ilonyr{eHgl4 pe3yJrbraroB 3aKJrroqaerc, B

oopcoAepxarprx
NOJIC3H6IX KOMNOHCHTOB U3

MeTOAOM, /0T&HOBJTeHI{I{

nocraHoBKe 3aAarr n qenefi pa60Tbi, paepa60rxe MeroAoB aHarrH3A, krgweilHn
TeXHOJIOfI4qeCKIztX oco6enHocrefi r43Brer{eHu.f,

pyA CrreKaTeJrbHo-xJropHbrM

onrlIMaJIbHhIX [apaMerpoB l43BreqeHl4.f, oKcI4Aoe 6opa, aJIroMLIHI4.s r4 xere ga u3
ooparHbrx pyA. Pa:pa6ou<a rrpr4HuHnralrHofi TexHoJlorn.recKofi cxeMbl
uepepa60rr<u 60parHhrx pyA cneKareJrbHo-xnopHbrM MeroAoM.

creneHr Aocro Bep Hocrr{ pe3yJr braroB 3aKJrroqaeTc, B cneAyroueM :



- noKa3aHa Bo3MoxHocrb cneKareJrbuofi nepepa6orKr,r 6opcoAepxarqn pya

Mecropox Ae[r4fi. Ar-Apxap Ta4xur<ucraHa c xnop?rAaMr4 Harp us. H KaJrbrlug;

- IIoKa3aHbI oco6euHocru BbltreneHr4fl rroJre3gbrx KoMrroHeHToB

crreKaTeJIbHbIM MeTOAOM;

- ycraHoBneHa soSercrnnHocrb HcrroJrb3o&aHufr NaCl kr CaCl2 npH

pa3JroxeH uu 6 op arHbrx py,{ ;

- AaHa CpaBHLITeJIbHa{ OIIeHKa CneKaTeIIbHOro MeTOAa C .Upyrr4Mrz

MeTOAaMr4.

Oco6eHHo Heo6xo4uuo noAr{epKnyrb BbrrroJrHenuufi AlrocepraHToM

TepMoALIHaNlz'recKI4fi aHaJII43 nporeKaloql4x rrpoqeccoB npg cneKaHr{r{

6opoculzKarHblx pyA c CaCl2, xoroprifi noArBepxAaer xoporxr4e 3HaHLrs"

collcKarers s o6racru $nzu.recKofi xr4Mr4u.

Eapororuu A.M. AaHa orIeHKa Brr:aflHufr. aKrr{Baropa CaCl2 H

aKTI{BHpOBaHHOfO yfnt I4 orlucaHa BeposrHocrb nporeKaHr44 pa3rr4qHbrS pearcqufi

c yqacrueM 6opuoro cblpb.fl u CaCl2 H paccrrHTaHbr repMoAHHaMr4rrecKr,re

xapaKTepkrcTLrKu rrpoTeKaroqux [poqeccoB.

Heo6xo4?IMo raKxte orMerl4Tb BbrlroJrHeHHbre pa6omr s o6racru u3; ..lrc:anfr

KI{HerI4KI{ pa3no)KeHu.s cn€Ka c con.snofr t<ncnoroft. Eaporonrru A,M. pacgq{ryTa1a

BeJII4III4Ha sHepfHI{ aKTHBATJ.UU pa3noxeHH.rr cndxa c colsnofi xucnorofi ,r

onpeAeneHu o6lacrlr nporeK aHvrfl npoqecca.

HayuHan HoBI'I3Ha. I4syveu crreKareJnHo-xnopurrfi MeroA H3BleqeHr4t

rIoJIe3HbIX KoMrIoHeHToB vI3 6opco4epxau{I4x py,q. VcranosneHg MexaHu3Mbr

BpeMeHHa.s

orrrrrM€urbHblx vcrosr4fi BbrAeJreHHr 6opa, aJrroMr4Hnt xeJre3a u3

6opco4epxarqux pyA.

VcraHonneua reMneparypH€ur, KoHrIeHTparl'oHHa.f,

SASUCZN{dCTb CTEIIEHLI N3BICITCHH.'I IOJIE3HbIX KOMIIOHEHTOB.

Hay.rHan cfleqrraJrbHocrb yra:anHoft pa6orrr cooTBeTcTByeT

Hayxu) rroc[er{r4aJrbHocrr4 02.00.04 su:nvecrcax xuli|/Ifl, (rexHnvecKHe

cnelyroqkrM napaMeTpaM :



- olpeAeJreHae TepMoAHHaMHr{ecKr4x csoficrs BeqecrB,
TepMoAr4HaMnqecKnx Qynrcqufi npocrux r4 cJro)KHbrx cr4creM" B TOM

o cHoB e M eroAo B cr arr4crr.I e c Ko ft Tep M oAr4H aMuKLr :

- MaKpOKZHeTI4Ka, MeXaHH3MbI CIOXH6IX XHMI4T{€OKI4X npor{eccon, Sn:uXO-
xLI MI4rr e c K a'I rI4Ap oA kr.flaM[Ka' p acrB op e HHe Lr Kp r4 c r an Jr rrc arJu fl ;

- cB-tr3b peaKlll{oHuoft cnoco6rioctlr peareHToB co crpoeHr{eM H ycJraB4sMyt
ocyrqecrB rreHkrfl xr{Mr4qecKofi peaxqnrz;

- Saszro-xrrMl{qecxl{e o cHoBbI rlp o ue c co B xr4 Muq e crofi TexHoJrorr{r,r.

fro'lHora u3Jlolr(eHl{fl Marepl{aJroB Ar4ccepraur4a orpaxeHa n l0 crarr.ax,
PCKOMEHAOBaHHbIX BAK P@, 3 cTaTbflX B XypHaJIaX u c6opHuxax

pacu€r

qr4cIe Ha

MexAyHapoAHbrx, pecny6nraKaucKrax rousepenqr,rfi u ApyfHX Utyanuft.
llolyreHrr 2 narenra.

Pa6ora rporuna anpo6aquro Ha MexryHapoAHbrx u pecny6nraKaHcKr4x

rconSepeHrllr.flx H ceMr4Hapax.

llo pa6ore MoxHo cAeJrarb cJreryloqne 3aMerraH[{.

1.8 nr{reparypnoM o6:ope rrpr4BeAeHbr r{HTepecHbre AaHHbre IIo
coeAIaHeHI4.flM 6opa. 3aclyNnnaer BHHMaHr4.f, cxeMa HciroJrb3o BaHr4fl

.4r{oopaHa B pa3nI'IqHbIX xI4MI,IqecKI{x peaKru{.flx, oAHaKo nureparypHrrft
o6sop Mo)KHo 6rtro coKparl{Tb, I4cKnrorrr4Tb I{3 Hero aKqenTopHbre

csoftcrsa 6opa, cpaBHeHrure 6opa c KpeMHr{eM H aJrroM}rH}reM.

2. Bo nropofi fJIABEie IIpu oIIncaHr4H ATA oxapaKTepH3oBaHbr He BCe

KoHrleHrpara 6opuofi pyAbr. peHrreuolpaMMbr

xoropnfi
3.

4.

xreJraTeJrbHo AaTb B Br4Ae ruTpr4x-Ar4alpaMM.

Heo6xoAnruo 6ruo 6lr o6ocuoearl nrr6op peafeHra,

I{CrroJrb3oBaH An.[ crIeKaHI4s

B pa6ore He noKa3aHa cpaB'r4TerbHa.s orIeHKa BrrLrflH."fl

Kr{cJroThr npH HenocpeIcTBeHHOM pa3noxeHrrH 6opnofi
pa3JroxeHuu cn€ra c HCl. 3ro noxasano 6u' es@exrunHocrb cneKa'r4fl

sn4oeQSeKrbr

cor.anofi

PYruI LI

4

6o" pnofi pyAhr c xJropr4AaMn Harp krs. rr Karrbr\lTn.



5. B pa6ore Heo6xo,ul{Mo 6rtro 6rr rroKa3arb [paKTuqecKyro rleHHocrb

cnexa c NaCl u CaCl2, KaK 6opuo-gaH6ypzronoro y.uo6peHr4f, raK KaK

TaKr{e yAoopeHH.rr or{eHb BbrfoAHbr Ans Kprcnbrx [orIB.

OrNte.{eHHbIe HeAocrarKr4 He yMalr.sror HayrrHoitu [paKTr,rr{ecrofi rleHHocrr,r

LI He cHI/DKaIoT aKTyaJIbHocTI4 BbIIIOnHeHuofi AraccepTarlr{oHHofi pa6ortr.

AnropeQepar orpa)Kaer kr4eu r{ BbrBoAbr, npnne4€HHbre n pa6ore.

fuccepraryux Faporona A.M. Ha reMy: <@usnKo-xr4Mr.rqecKr4e H

TexHoJIorI4qecKI4e ocHoBbI nepepa6orxa 6opocr4Jrr4KarHbrx pyA MeroroM cneKaHr.lrr

c xJropl4AaMr4 H.aTpufl, U KanbrlH.rr)) coorBercrByer rpe6onaHuru BAK

Poccuficrcofi @egepaquia, a e€ aBTop Eaporon A.M. BrroJrHe AocrorrH

lpucyxAeHLrfl yueuofi creIIeHIa Kanp;krilara rexHurrecKux HayK rro

cneq[€LnbHo crr4 02. 0 0. 04 - $rasuuecKa-f, xr4Mua (rexHizqe cKr.re Hayxu) 
"
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