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U"XU) H

deamenauocmu; TexHo.ltorI{I'I rloJlyqeHut KoMrlo3rrHofo rBepAoro rotIJIuBa Ha
OCHOBE OTXOAOB Y[.NCgO6UqH C AKTI{BIIPOBAHHbIMU CBq3YIOIIIHMII

B HayvHo-TexHr4r{ecrofi nr4reparype HeAOCTaTOT{HOrrwpcrrJ.pv nsAuvr.llulnu (jBeAeHl/lu o IlpllpoAe
aSQexra yBennrreHr{.f, rrpi4pocra [por{Hocru H yryrrrxeHr4.s Kar{ecrBa 6pzrera,
TeoperHrIecKHX [peAnocbIJIoK I4 AOCTOBepHbrx pe3yJrbraroB BrrvrflHnfl pa3nur{Hbrx
Saxropon Ha Karlecrno 6pur<era, HaIIpr4Mep, nao4zsraqr4poBaHae uru aKT1rBarJvrfl
I4CIIOJIb3yeMbIX B KarlecrBe cBf3yrou{efo MarepuaJra rJrr4Hbr, pa3irnqHbrx fyMaroB, a
TaKXe HcnoJIb3oBAHHU B KarlecrBe cB-rr3yrour4x npoAyKToB TepMopacrBopeHv_s
yfnr rr T.A.

B cB.q3r4 c 3TI4M, pa:pa6orxa rexHoJrorr,rr4 [oryr{eHz, KoMrro3r4THoro
TBepAofo rorIJII4Ba Ha ocHoBe orxoAoB yue4o6srvz Ha ocHoBe AocrynHbrx
cBt3yroulux MarepHaJIOB friHHbr, npoAyKTbr repMopacrBopeHi.r.rr yrllefi,
He$rxHrte orxorbl' ryMarbl oKacne/HHbrx yrnei rBr-rrrorcf, aKTyaJrbHbrMr4 Anfl
Kuprtr:craHa.

4' 3&&ercm or.n euedpeuua. Marepuarrbr ilvcceprarillu co4efrcreylor
yrny6neHHoMy I{3yqeHHIo [poqecca rtonyrreH14.f, KoMno3r4r{r{oHHoro TBepAofo
T0TIJII4Ba Ha ocHoBe orxoAoB yrne4o6rr.{u KP c I4cIroJrb3oBaHHeM aKTr4B}rposaHHofi
cB'fl3yroqeft 6enrouuronofi TJIIaHbI Id 3Kcnepr{MeHT€rJrbHoe onpereJreHr4e Srasaxo-
TCXHI,IqCCTO fi XAPAICCPI4CTHKI{ |IONYqACMbIX TOIUII4 B.

Kax useecrHo,
oIIbIT I,IcloJIb3oBaHI{e fJIhH B npor43Bo,qcrBe yronbHoro 6purera,
KoMno3nulloHHoro rBepAoro ronJII4Ba (l{TT) I{3BecrHbI, Ho ecrb HeAocrarKr4 B efo
HCI IOIIF,3OBAHAYI.

Cax:yro[1ax cnoco6uocrr HH3KocoprFJbIX rJrHH Moxer 6rrrr [oBbrrrreHa
[yreM xfiMl4qecKofr axrueauur4..AxrueauHfl rlrr4l ocHoBaHa Ha r,r3MeHeHHu ux

ceeleHzfi



3neKTpoKuueruqecKoro [oreHrlr4aJra, 3aMeHe B 4nQSyruou cJroe rmaHracrofi
t{acrnrlbr LIoHoB Cu'*, Mgt*, Fe'*, A13* oAHoB€ureHTHbIM I4oHoM Na+.

MexauuqecKat aKTI4BaIIr4s 6esrouxroeofi rurr4Hbr npoBorr4Jri.r B rxaposofi
MeJIbHI4Lie, pa3Mep $paxur,rfr rocJre r43MeJrbrreH:zfl aocrasur 0,0J5-0,250rr,rna

3areu fnr4Hy pacrBoprm eoAofi Ao BnaxHocrr4 40-60%0, npr4 r4HTeHcr4BHoM

[epeMellruBaHr4vr B rJrr4HoMeru€urKe Ao6aersror aKTuBaropa. Srcuepuueur
3axrloqarcr n o6pa6orxe qeror{Ho3eMeJibHbrx 6eHroHr4ToB xap6oHaroM Harpr4fl B

pa3rHtIHbIX ycnoBrrsx. PeareHr 4o6anrrfl,rru B Korr,rqecrne 1; 2 w 3o/o or o6rqefi

Maccbl HaBecKH. Ans orIeHKr4 pe3ynbraroB aKTvrBarJkru onpeAen.rrJrr4cb raKr4e

SHsLrxo-xplMu.recKple xapaKTepr'rcrr4Kn, KaK rconnouda,xbHocmb Marepr,raJra r4 ero

cnoco6uocrb K ua1yxauuro. MarcuM€urbHbrfi e$Sercr 3aMerrleHus nalttoAaerctr
npu 3o/o-nofi go6anKe peareHra. Teuueparypa pacrBopa rpr{ oroM cocraBJrrer 20-
30"C. Alx rIoJIHoro 3aBeprxeHr{r fipoqecca xnMu.lecxofi aKT:aBar\ur4 rJrr4Hbr

pacrBop oaraBJr*or Ha 1 0 .racoe. fnr nony-r.eHr4fl KTT B ocHoBHoM rrcrroJrb3oBaJir4

BoAHsrft pacreop.

Hauu rrpnMeHeHbr 6eHrosnrono4o6Hlre rJrHHbr

MecropoxAeHkrfl'

XapaxrepncruKa HrlrHbr

xapaKTepucTHKa no axrfiearlxra flocne aKTprBaur.u

B,naNHocrt,o/o 6,3 8,4

Co.uepNanue tegrca,Yo 0,15 0,05

VAelrHrrfi nec (rinornocrr) uprE Bs3Kocrr.r
,1l)c. f/cM-

1,1 8 1,26

Bo,ryoorla.{a \ou Bs3Kocrr.r 25c. rlcrr,r' t4 18

Brxol rluHucroro pacrBopa [pr4 Br3KocrH.
,.1l)c, r/cv- l

4,2

MHoro.IucJIeHHbIe oIIbITbI, 'IIoKa3aJII4, r{To gau6olee rexHoJlotaqnofi
rBJlsercf, BBeAeHI4e cBf,3yroqero B BHAe ero 20-2502- soro BoAHoro pacrBopa.

llpu erou MOXHo JIerKo nonyqurb Heo6xo,ulrMylo BJraxHocrb rrrr4xrbr, xoropufi
cr{r,rraercr orrrr,rMaJrbHbrM rrpu wr.: 18-25 %o. npu uenrruefr KoHueHTparruu

cBs3ylouero ua6lroAaerct yBerr4rreHr4e BJra)r(HocrH IrIHXTbr, 6olturee na6yxanrae
r{acTI,Iq yruI.s, cJleAoBareJrbHo, yMeHbrxeHHe cI{Jr crlenneHlr{ Me)KAy HHMI4 [pr4
IIpeccoBaHEr4.

llpu tlpl4roroB lrelvrv' rullxrbr o6ssarersHo .yirr4TbrBaercr HcxoAHaf,

BJlaxHocrr yrollHofi MeJIoqn, ecJrH BJlaxHocrb BblcoKafl To 6epercr pacrBop
cBr3yrorur4x MareprraJroB c KoHrreHTpaquefr, Ao 25yo, ecrw Hao6opor, To

KoHrIeHTp ar\Lrfl, cHr4xaerc s ao 20%o

Hoorarcxoro

Ta6rurla.



Pe:ynrrarbl BHerpenufl rloKa3aJrr4, qro npor{Hocm P ronrraBa Bo3pacraer c
pocroM' KoHIIeHTparJLru cBf,3yroulero lr'arepuura C pocroM KoHrIeHTparJHu
cBs3yroqefo oT 5 lo 25Yo, rrporrHocTb [ofiyr{eHHblx TorrJrr{B z3 xaragcrofo yfJrs
pacrer c 2,21 MlIa rc 3;92 MfIa, r.e. Ha l,7l Mfla, a ilrrfl KoNo-KeJreHcKoro
yrn-q - c 2,04 MlIa Ao 4,16 MlIa, ,qrr Krrgrrr-EyraxcKoro yrns -c 2,43 MlIa lo
3"84 MlIa.

llpr'r nonyrleHI4n KTT c [pr,rMeHeH]reM He aKTr,rBr4poBaHHoro 6eHroHr4Ta, c
pocroM KoHUeHTpar\uv cBt3y.ro[Iero or 5 lo 25Yo [por{Hocrb nonyqeHHbrx rorrJrr4B

H3 xaraHcKoro yrJIf, pacrer c l,8l MlIa ao 3,35MfIa, a rn.q KoNo-KelescKoro
yrnr c 1,95 MlIa go 3,37 MfIa, a [Jrs, Kusrrr-FynaKcKoro yrn.rr c 2,05 go 3,54
MlIa.

TenrorsopHat cnoco6Hocrb rorrJrr4Ba c pocroM KoHrIeHTparIHr{ aB{3yroulero
or 5 Ao 25Yo secKoJlbKo yMeHbmaercfl. TeurorsopHocrb KTT noryqeHHbrx r,r3

X(arancxrax yruefi c aKTl4Blzlponaunofi 6eHrosuroeofi rnuHofi, yMeHbrrraercr c
16,6 M[N/r<r Ao 14,8 M[x/xr, r.e. ua 1,8 MIN/xr, a pr: Koxo-KereHcxzx yrnefi
c 17,0 MlN/xr Ao 15,3 Mlxc/xr, Ha 1,3 M.{N/rcr. TaxNe zg Krrgrrn-Eyrarcxnx
yrlrefi c 17 ,2 M{x/ru 4o 15,5 MIN/xr, wa 1,7 M[N/xr.

TenroreopHocrb KTT nonyr{eHHbrx c npnMeHeHr4eM 6esroHurosofi
l,tuuoft, r.e 6es aKTI4BaIIaI4 TaKXe yMeHbrxaerct, Hanpr4Mep vr3 >KaraHcKoro yrJlrr c
16,4 MfN/xr Ao 14,5 M4x/xr, r.e. Ha 1,9 MlNlrc, a as Koxo-KereHcrax yrnefi
c 16,6 M!N/r<r to 15,0 M[N/xr, ua 7,6 M.{N/xr. TarNe us Klrsrrl-Eyraxcxux
yrneft c 76,9 MIN/xr Ao 15,1 M[N/xf, Ha 1,8 M{N/xr.

KTT c'[por{Hocrblo cBbIIrIe 2,5 MlIa f,BJrserc-rr repMocroirrxuwt, B rrpoqecce
ropeHr4r r4 He paccbrrraercr rrpr4 r4HTeHcunuofi uypoBKe.

Texsoloruu nonyrleHl4.f, KoMtlo3rrrHoro TBep.qoro ronJrl4Ba Ha ocHoBe
orxoloB yrne4o6rtqll c aKTIzBI'IpoBaHHoft OenroHnroeofi nrraHbr anpo6zpoBaJrr.rcb
B rIpoI43BoAcrBe no BblnycKy yronFHrrx 6puxeron OcOO "Eupxem KX" celo
Mrrpsa-AKe VsreHcKofo pafioHa Orucxofi o6lacrn.

Bxe4peHr're pa3pa6orasHofi TexHoJrorr4r4 [o3BoJrrer noryr{Lrrb
Kar{ecrBeHHble yronbHble 6puxerut AJI.II HpKA HapoAHoro xossftcrna. llprzueHeHr4e
aKTI4BI4poeaHHofi TJIHHbI .aBJlterct san6olee :S$ercrzeHlru cnocb6ovr nony!te14fl,
flpor{Hbrx ytonbHbrx 6puxeron.

6. MeQmo u epeun euedpeuun; ceflo Mtryta-Axe, B nHsapn 20242.
7. @opuo euedpeuun: Pe:ymrarlr ALracepraquonHofi pa6o6r

ucnonb3yloTc.fl l.nfl noryrleHr,r.fl KoMfro3r4THOrO TBepAOfo rorrJrHBa, yfonbHbrx
6puxeron Ha ocHoBe orxoAoB yrrego6uvz c aKTrdBr4posaHHofi cnx:yrou1eft
6eHrosurosofi rJrr4Hbr B npor43BoAcrBe ocoo "Ezpxerr KX".



B. Buteodu u pexoryeudaquu.

1. Ar<rraeaqus 6eHrouuronofi rJrr4HbI IIo3BoJI.uer nonyqurr KTT rpe6yeruoro

KAI{CCTBA C MCHbIIII4M PACXPAOM KOJILI}ICCTBA CBfl3Y}OII{C|O NO CPABHCHI{IO C HC

aKTlzBrrponanHofi uuHoft .

2.YcrauoBJreHbr orrrl4MaJrbHbre 3HaqeHLrfl. KoHIIeHTpa\uit' aKTI4BHpoBaHHoro

6eurognra, o6ecne.{nBa}oulr4fr ueo6xo4uvryro [por{Hocrb 6prareron [p]1

yAoBnerBopr4reJrbHoM reuJrorBopHocrn. OHo paBHo 8-10% Als XaraHcKt4x yuefi,

12-15% Ans Koxo-KeleHcrux yrlefi w7-10Yo am Krtgrtl-EynaKcKl4x yrneft.

3. lloxa:ano, Bo3Mo)KHocTb BblnycKa yronbHblx 6puxeron B

' .t* \/nrr^r!rr<r\. .. Trllrrrurer{eT{r/eM a " 6griloHurogofiupoH3BoACTBeHHbIX yCJIOBI{fX C npI4MeHeHI{eM aKTI4BLIpOBaHHOI4

rJII,lHbI.
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