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PaCCMOTpeHO B!IIillHl1e XI1MWleCKI1X pearenroa n a npouecc pocnycxa MaKyJlaTypHoro cups» C TO'l KI1 3peHHil npOTCKaHHll 

peaKUI1H pocnycxa Kale CYMMbl nponeccos, CBJl3aHHhlX co CM3' IHB3Hl1eM, Ha6yx3HHeM M3KyJlaTyphl , a.rrcopollHel1 pear e-rr oa, 

npaaonaiuen K 6apbepHoM y 3ep¢eKTY OTTaJlKI1BaHHll BOJlOKOH, a T310Ke redox pe3KUHH, YCTpaHllJOUUIX KneHKOCTh M<IKynaTyp­

HOHMaCChI. 

Kns o seeu e cnoea: MaKyJl3Typa. pocny cx, HrIAB, rH.llPOpa36I1BaTeJlb. 

Beeoenue 

COXpaHCHl110 epOPMI,I Ii crpyxrypsr 6YMarli npn CC norpyx enaa B Bon y cn oc06CTByCT HitJ1WmC MC)I(IlUJ]OKOH­

HbIX CHJI CB>l31l B JIITCTC, rJlaBHLIM 06 pa30M nonoponnux CBJl3CH. B LICOKaH rH npO¢ I1JlbHOCTb BOJIOl\OH 11 co cra e­

JJiJlOll\HX HX MaKp OMOJIeKyn uci unonoasr otiycnonnasaer aKTHBHoe npomncnosenae BOll 1>1 B flOPI,I 11 KamlJIJ15lpLI 

C1pYKTYPhl 6y Marl1. Ilp a :n OM BOJIOKHa Ha' llIHaH)T npouecc Ha6yxaHI1JI, CBH3I1 MC}Kny HHMI1 OCJJaOeBaI0T , -rro cn o­

co 6CTBy eT pa3BOJIOKHeHlllO M3Tcpnarra [1] , 
Il penenr.noe H,l CbTll\eHI1C MaTepliarra BOJl.OH sanep uraer cs npn yCJIOBl111 fl1JI,paTaUJ111 i l OCTYUHblX rI1).lrO I<C H .~OB . 

O ,UHaKo nansucneacrey-ourae carn.r co xpanaror n afiyxuryto epOPMY JII1CTa. M CXaHlI' le CKOC B03,Ueikn lYll: ua non ro ­

TOBJleHHbIH K pOCrryCKY MaTepl1aJl npunoznrr K ero cenapanuu, T.e. pasnenemoo xa ornem. iru e BOJIOKU3. 

I1paKTI1Ka pocrrycxa MaKynaTypHoro csrpsx Ii r exaononrsecxoro fipaka ofipainaer BIlHM3HHe no nacrosuiero 

BpCMellI1 x a rrpou ecc MCXaHH'4eCKOr o B03,UenCTBI111 aa Ha6yxllHJ:n IJ:eJIIDOJI03HI,rH MaTCp l laJI, np l1McII HR paann-moe 

OCHOBHoe otiopynoaanne 13 BI1,Ue rHflpopa36HBaTCJJcfr, a TaK>KC ,UonOJIHI1TCJII,HhrC annaparu , paapyiua.ouine MCJIKYlC 

aepacrrycrtrsumeca !1Y"KIi J1 Y3eJIKll MaKynaTypbl (3HTIllTI1l1epbl, cynparonu , epl16paTOllbl , pH¢aii HCpGI) l2] . 

K OJJJIOHllHO-;(Hl>1WJ: ecKl1e npeJl.CTaBJICHl1JI 0 pa3pyweHliIT 6yMa>KHOrO JIHCTa B sone n03BOJJ5IIOl npen nou c xorn, 0 

B03MO>KHOM Bnl151HI1H pearenros na nponecc pocrrycxa. Taxoe BJII1JIHI1C B03MO>KHO 30. Cl.JCT lI3MCHeHHii nJIOTllOCTI1 

sapsna Ml1KpOM03al1QHoil cr pyxrypsr 6yM a>KHor o JIYlCTa Ho. pan nen cranna B3aHMO)lcikTBH5I MaTep lJarla C BO;J.OH, a 

TaK)I(C sa cser YBCJlWICHl1JI CKOpOCTll aariyxaana BOJlOKOH. 

IJ,CJlI, paccru COCT05lJ1a B rrponepxe BJllillHI1JI ,U06aBOK psna pearenros npn po crryc xe Mal<YJlaTy pbl lvlC-713 113 

3epQl CKTI1BHOCTb np ouecca, OUCHHBali er o TOJJbKO 110 OCTaTO!{HOMY cOL(cp>KaHJ{J{) nepacnycr uum a x c s Y3CJlKOB H 

!1Y"KOB, KOTOphIC, BCpOHTHO, CBJl3aHbl paaee I1CrrOJlI,30naH HLIMli epYHI<IJ:110HaJIbHbI MI1 peareuraxur. 

3Kcnepu.HeHma.rlbll llJl uucm» 

B Ka'lCCTBe no6aBOK rrp l1 pocrrycxe rrp l1MeHJIJlI1 peareHTI,r, C110C06HbIC 113MeHHTh naoyxaev ocr s H CMal Il1BaC­

MOCTI, MaKyJIaTyphl, a TaK)f(C CHl{}I<aTb 3JIeKTpOCTaTWl eCKllH 3cPepeKT n a MHKpOM03aI111 11 1.IX HCO]IH OPOLlHOCTHX uen­

monosn oro ROJIOKHa aa cxer OKHCJIHTCJlbHO-BOCCTaHOnI1TCJIbHI,IX COp6Ql-J OHHbIX npOUCCCOR. D Cp C'-I eTi b peareirros }l 

l1X KpaTKaH xapaKTCpl1CTHKa npnseneasr B Ta6nl1 IJ:e 1. 

A BTOP, C KOTOphIM cneayer BCCTI1 nepermcky. 
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Ta6JIHua I . Pearetrrsr, I1CrrOJlh30BaHHhle npn p ocrrycxe MaKyJIaTyphI 

N2 H al1MeHoBaHl1c pea - OCHOBHbl e x apaxrepa cr u x a roaapaoro npoziy xra 

renran/n 

CHaJlHr - 30 KOJIJIOI{,llHbIH CHJH1KaT HUTpH lI C MaCCOB OM.,llOJIeM. ,llHOKCH,lla xpen ­
HWl 3 0%; CHJIHKaTHbl H MO,llYJIb 51 ,6 ; pH=1 0 ; 1lil OTHOCTb 1,2 r 'cM-) 

2 HeoHoJI A et>9-10, A1JKMJIOOJIH3THJIeHfJIH KOJIH Bble 3qm p bl ua OCHOBe nepua-uu,r x )lW p ­ 0 , 1 

CMHTaHOJI A JIM- IO HblX cn HpTOB 

3 )f(H,llKOe CTeKJlO Har paesoe )l(H,llKOe CTeKIlO C MaCCOBOM. ,llOJIei1 ,ll110KCI1JJ.a KpeMHH lI 3 
3 0 %; CHJTJ1KaUlbIM. MO.lIYJ1b 3,3 ; nJ10THOCTb 1,45 r' cM-

J 

4 N aK M U Har pueuas COllb Kap 6 oI(CHMenIJlUeJ1JlKlJ103 bJ, paCTBOp HMOCTb 97% ; 2 
pH=9 

5 S-Bond K amoHHpoBaHHbl M. xpaxuan, C3=0,05 6 ; 30 % pop ; pR~4 ,8 ; crcneui, 2 

KlleM.nep H3aJ.II1H npa 95 ° C =77 ceic 
6 Axnanen-32 0 A J1KI1JIKeTe H,llI1Mep (AK,lJ) , conepxaa ne cyxo ro seuiecraa 20% ; 10 

n llOTHOCTb 0,993 r 'cM- l 

7 C eHTO,ll0p CMecb aMI1HOB: 50 

1. A.IIKl1l1.!l,HMeTHJ1 aMMOHHH XIl OPH.lI 

2 . O KTHJ1,lleQHJ1,llI1MeTl1J1aMMOHHH XJ1 0PH,ll 

3 . LlHaKTH1I.lIHMeTH.QaMMOHHH XJ10pH).I. 

4 . LlI1QeTHlI,llHMeTHlIaMMOIlHH XJlOPH.lI 1-2--3-4= 2G--15-6­ 9 % 

8 Ilepoxcan nozropona Maccoaas JJ.OJlll OCHOnIlOr O neutecraa 3 7 ,6% ; nJ10THOCTb 1,45 r-crv\- l 

POCrryCK MaKyJIaTyphI Map KH M C-7E nposonjma B JIa60paTop HOM r unpopas ba aarene aeprwxam.uoro runa 6e3 

HanpaBJUIIOm l1X nJIaHOK C HIDKHl1M pacnorrcscenaea poropa ,lJ,l1aMeTp OM 95 MM. 'lJ:aCTOTa apaureturs poropa COCTas ­

nsna 820 06/ MHH. 

Kcnuetrrpanas MaKyJIaTypl'IOM MaCChI npH pocrrycxe COCTaBJIilJIa 2,1% B o6beMe BaHHhl ru npo paaou sarena, 

paanov 16,5 ,UM'" B p eM5I pocnycxa OCTaBaJIOCh rrOCTOJlHHhlM H paBHbIM I Y. 

3<p<peKnmHocTh pe )KI1MOB pocnycxa MaKynaTyphI C npMMcHcHHeM PaJJlHYHhlX pearenro s OueHl1BaJIl1 seCOBblM 

MeTO,lJ,OM no conepx amno HcpacrrycTI1BWHXC51 rryYKOB BonOKOH, sucyureanux npa 105 DC , ,lJ,O nOCTOil HHOH MaCCh!. 

Cenapanmo 11 ssrneneaae rryY KOB BonOKOH oc ymeCTBJIJlJII1 Hd JIa60paTop HoH COpTl1p OBKe [3] 

0 6cYJlcoellue p e3YJlbma11108 

B Ta6JIHue 2 npnaenenn naauue 0 BJIl1ilHHH PaJJIHYHblX ,Uo6aBoK aa KlmenfKY pocrry cxa H OCHOBHble xapaxr e­

pHCTHKH pacrryureuaori MUKyJIaTy pHo l1 MaCChI. 

I1pHMeHeH.l1e B KatI eCTBe HHTeHCYl<p.l1KaTOpOB po crry cxa KOJIJIOH).l,HOr O CHJIYlKaTa narpnx, a TaIOKe HI1AB He 00­

KaJaJIO HX npena yuiecrn B ).l,aHHOM npouecce B cpa snenna C KHHeTYlKOM p ocrry cx a oe3 Jl06 aBOK no I10Ka33Temo 

OCTaTOYHOrO co nepzcamor aepacrryurenastx Y3eJiKOB ueJInIOJlO3HOrO MaTepHaJla (rafi n. 2, n03. 1,2). O,UHaKo cneny­

eT OTMeTUTb, YTO I1POUCCC pocrrycxa MaKyJIaTypbl 6e3 Xlli\1HYeCKHX ,Uo6aBoK HMceT cP yH KUHIO, 6JIH3KylO K axcno­

HeHUIiOHaJIbHOI1, 'r.e . nOCJIe 60 MHH pocrrycxa nam.neamero nOBbIWeHH>I xaxecrsa He Ha6nlOJ(aCTCiI. T aKOI1 aCl1M­

mOTHYCCKHH xapaxrep npouecca pocrrycxa 6e3 BBe).l,eHH51 XHMHYeCKHX ).l,0 6aBOI( x ap axr epen nn s .sar yxato uter o 

npouecca. B 3TOM CJIy Yae, Bep051THO, rpeoyercs IlJI5I saseput en a s po crry cxa MaI(yJIaTy pHoH MaCChI. conepxcaiuef 

ny'-l KH BonOKOH, yBeJIHYHTb 'f HCJIO 060p OTOB po ropa ranpopaatiaaarena, mMeHHTb er o KOHCTpy KUl1lO I1HH npHM e­

H5lTh ,U0I10nHYlTenbHYIO armapaTypy THrra aar urra rmep ).l,JI51 paspymenas 3THX rry-ncos. 

):(06aBKI1 peareara CmIJlHT-30 H3MeH5l..IOT nOnO)KeHHe KHHeTHyeCKHX KpHBblX pocn yc xa M3KYJI3TyphJ D 3aBHCH­

MOCTI1 OT pac xoua pe areara. AHaJI113 3THX Kp HBbIX YKa3bJBaeT aa TO, YTO npu 60n bw eM BpeMeHI1 pocnyc ka MO)l( HO 

nonysars 60nee KaqeCTBeHHYIO MaKyJIaTypHyJO Maccy 6e3 3Ha411TeJIhHOr O KOnHyeCTBa nyYKOB nep acnyuieunoro 

Bon OKHa, 

Cnenyer OTMeTI1Th, YTO HcnOHh30BaHl1e YKaJaHHhIX peareirros rpeoyer onTHM013aUl1l1 pacxona ,U06aBOK, TaK 

KaK np5lMOH 3aBYlCHMOCTH 3<p<peKTHBHOCTH ).l,eJ1:cTBlUl 3TH)( ).l,06aBOK na conep.xan ne rry -t xos uenmcnoasr B Macce He 

rrpOCJIe)KHBaJIOCh. 3 TO MO)KeT 6bITb CB~l3aHO TaK)Ke C ancopfiunen KOnJIOI1,UHoro KpeMHe3eMa B TOYKaX CKneHKl1 

u eJIJIlOJI03HbIX aonoxoa, oopaayrouiax y3eJIKH, KOJIHy eCTBO KOTOpblX MO)KCT H3MeHilThCiI OT BYl,Ua MaKyJl aTyphI. 

HCnOJIh30BaHHe HI1AB npn po crry cx e MaKyJIaTyphl npHBO,UHT K ynysurennouy CMaYHBaHl1fO MaCChI 11, KaK 

Cne).l,CTBHC, Bbl ).l,eJIeHHIO 60JIhWOr O KOJIHYeCTBa HHrpe,UHeHTOB H3 COCTaBa MaKy JIaTy pbl, "ITO nossuuaer 3Ha4eHHe 

pH MaCChI. B 3TOM cny-rae MO)KHO npe).l,nOJIO)KHTh 0 nporexarouiee n pouecce otinaropaaoma-u-s MaKynaTy p HoH 

MaCCbl C HCnOJIb30BaHHeM HI1 AB B xa xecrae ,U06aBKH [3]. 

Ta6mll 
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Ta6JIl1lJ,a 2. O I.\eHKa BJIJ.UIHI15!peareirros aa xapaKTepH CTHKI1 rrpou ecc a pocnycx a MaKynaTy p bl 

ie3 

In ­

n ll ~ 

,1M. 

:1J. 

re-

la­
na 
lY­

N~ 

n/n 

Pearerrr (oc-
HOBHoe seuie -

CTBO) 

Pacxozr pea­
reHTOB% a.C.B 

pl-l I1 CXeye­
neH31111 

pH nocne 
pocnycKa 

°WP 
OCTaT\) LIHOe rWIlwreCTBO nY'lK08 . 'Yo 

a.c.n. aa [lpeMH pocnycica. MI1 f1 

20 40 60 
I Cl1aJl HT-30 - 8,0 8,4 27 0,94 0.62 0,52 

(Si02) 0,06 8,2 8,4 26 1,00 0.80 0,70 
0, 12 8,4 8,4 25 1.00 0,80 0,60 
0,30 8,4 8,4 23 1,10 0,80 0,70 
0,60 8,5 8,5 22 1, 10 1,00 0.70 

2 Heoaorr 0,001 8,6 8,6 28 1,00 0.90 060 
AcD9-10 0,005 8,5 8,5 27 1,00 0,70 0,50 

0,0 1 8,8 8,8 26 1.1 0 0,88 0.74 
0, 10 8,6 8,6 23 1,10 0,90 0,66 

3 Cl1 aJl11T-301 
neoaon 

0,12-const 
0,00 1 8,4 I 8.4 20 0.78 0.60 0,54 

A¢9-10 0.01 8,6 8,6 24 1,08 0,66 0,58 
CMecL 1 : I 0,01 8,6 8,6 28 0,98 0.66 0,52 

4 )!(I1)J,KO e 0,03 8,4 8,4 28 J ,04 0,80 0,62 
crexno (SiOz) 0,12 8,6 8,6 25 0,86 0,62 0,40 

0,30 8,4 8,4 23 1,22 0,82 0,62 
5 Na-KMU 0, 1 8,6 8,6 27 0.72 0,60 0,46 

0.5 8,6 8,6 3 1 0,76 0,46 0,38 .. 
6 Kpaxnan xa­ 0,1 8,2 8,2 25 1,00 0,76 0,60 

Tl1 0HHbIU 0,5 8,2 8,2 25 0,66 0,50 0,38 
C3-0,056 I I 

7 CeHTOJlOp 0,05 8,2 8,2 I 2S 1,00 0,62 0,42 
0,20 8,2 8,2 2S 1,00 0,62 0,40 
0,50 8,0 8,0 25 1.00 0.56 0.36 

8 Axnancn 0,05 8,0 8,0 24 1,10 0.72 0.54 
320 0,1 8,0 8,0 24 1.04 0,78 0,56 

0,5 8.6 8,6 25 .- 1.0tS 0.76 0.(,0 
..~~. -..

9 AKB 3Ilcn 0,05-const 
3201 0,05 8,6 8,6 27 0.90 0,44 0.30 

CCHTOJlOP 0,50 8,6 8.0 3 1 0.80 0.38 0.22 
10 Cuanrrr - 0,12-const 

30/H202 0,18 8,4 8,4 29 0,88 0,60 0,44 
0,88 9,4 9,4 27 0,90 0.58 0,38 
2,6 8,7 8,7 25 0.76 0,42 0.30 
2,6* 9,4 9,4 23 1,08 0,78 0,52 

(6e3 Si0 2) 

10­

M­ C OBMe CTl-roe nen CTBl1e CMeCl1 JJ.Byx pearearos Cl1aJJI1T-3 0 rrpn pacxozr e 1,2 xr MaKyJI 3Typbl 11 HeOFfOJIa A ct>9-1 0 

fa npn pacxozre no 0 , 1 Kr/T MaKyJIaTypbI nossnn aer 3¢<peKTI1BHOCTb pocrrycxa M aKy JIaTy p bI B cpaBIIC1I11 11 C ncrront.aona­

err 
re­

Hl1eM pearearos ornem.a o (ra firr. 2J n 03 . 3). I1pI1 I1CrrOnb3 0BaHI1I1 B xase cr s e H I1A B CMeCI1 Heouon Act> 9-10 - C en I1­

TaHaJI AJUvl-l °(l : 1) rrp n 06meM pacxone 0,1 KrIT MaKyn aTyp11 3¢<peKTI1BHOCTh npouecca n On On HI1Tem,HO yB eJIl1­

l ll1naeTC5I, '-iTO YKa3bI BaeT na oc061Ie CBOH.CTB a Ta KOi1 CI1CTeMbI , rrpoaansro rnejics, Bep 05lTHO, B xavec r ae CMatr l lB ar Cj[5! 

;I ­ II nacnepra r opa. Aei1cTBl1 e Ta KIIX n06aBOK MO){<eT 6bITb CBil3aHO C nepepacnp enerreun ev aTaKI1 pearCHTOB na 1'0 4K I1 

HO CKJIeHK H Bon OKOH I.\en JJJ{)n03bI , '-iTO rrpnsona r K CMa'-ilIDaHlffO ysacrxos CKJl e l1KI1 II paanene umo BOflOKOH. 

'fa Anil OlJ,eHKI1 BJl l15!HI15I KOMn OHeHTOB CMeC I1 Jl,On Ofl HIITenbHO pac n y c KaflI1 Ma Kyn aTy p y C np l1Me HeH l1eM CMeCI1 

CHaflI1T-30 11 CI1 HTa HOJI AflM -1 0 , np05lBI1B lllei1 60JIblUOH 3 <p ¢ eKT 113 p aCCM OTpeH HbI X H fl A B . 

aK Pacxozi C l1aJIl1Ta- 3 0 I13MeH5lnC5I OT 0 ,5 no 5 Kr/T Jl.laKynaTyp hI, a pacxozi CJ1flI1 TOHOna AflM-IO ­ OT 0 ,5 no 5 KrIT 

He MaKynaTyphI. 

Kyl Ha pn cyuxe npencraaneua ¢ YH KI.\115I Bnl15lHI1 H MaCCHbl X CooTHOUl eHI1H YKa3a HHbIX peareu ros ua 3rjJ ep eKTHB­

HOCTb pocnycx a MaKynaTypbJ. B 3TOM crryxae l1MeeTC5I TOJlbKO TeHjI,eHlJ,I1 51 CHI1){(eHyUI 3 <P ¢eKTI1BHOCTI1 pocny c x a C 

aK YBenIflleHI1CM MaCCHo r o c oo1'HOm e HI15!, 1'aK KaK a6C OJ1ID THbl e :maqeHl1il 3 (p¢ eKTI1BH OCHI rrpouec ca 113MeH5lIDTCl1 B 

He npezrenax 10%. 
011 
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S % 
40 

35 

30 

I13MeHCHl1C3ep¢CKTI1B HOCTI1 npou ecca pocrry cxa 

MaKynaTyphI (3 , %) OT MaCCHblX COOTHOWeHl1C 
25 L..--- - - - - ---1I--- - - - - - --I'--­

10 20 p pearetrros CmuTl1T-30/ Cl1HTaHOn Afl M 10 (P)
 

CnCUHeplflICCKa51 aJJ,cop6Ul151 KOMrrOHCHTOB CMCCH HC rpefiyer 60nbWl1X pacxonos VI PC3Kl1X 113MCHCI-IVIH Macc ­

HbIX COOTHOWeHl1H pcarCHTOB. 

C uensro 60ncc Cl1nhHOr O B03):(CHCTBWI aa MaTpl1Uy MaKyn aTy pHor o csipsn B npOI(CCCC pocnycxa ua CTanI1I1 Ha­

6yxaHl15l sa C4CT yBcnWICHl15l meJI04HOCTl1 MaCChI B xa-recrse JJ,06aBKl1 BBOJJ,l1nl1 )Kl1JJ,Koe crekno (r atin . 2 , n03. 4). 

Aef.\cTDl1e or o r o peareirr a npaKTWIeCKH He OTnWIaJIaCh OT nef.\cTBl1JI Cl1aJII1Ta-30, HeCMOTpil n a 1136bl T04Hoe CO ­

JJ,cp)[(aHHC rl1npOKCI1):(a HaTpl1JI (10%) . Ilpn 3TOM .r..06aBKa )[(HJJ,Koro crexna MaJIO CKa3blB aCTCil s a 3Ha' ICHI1C PH BO ­

nOKHI1CTOH cycrrensn a n ocn e p ocrrycxa, HO 113MeWl CT KI1HCTHKY rrpouecca. I1PI1 pacxone pe ar eur a, paa uo » 0, 12% K 

a.C.B. (no Si0 2) , Ha6moJJ,aeTC51 rrpaKTWreCKI1 J1lmeHHaJI 3aBHCHMOCTh CHl1)KCHHll conepxanas HepacnycTl1BWHXC5I 

rry x xos OT BpCMCHl1 pcaKUHH pocrrycxa. B .D.aHHOM cnysae non peaxmreti pocny cxa cn enyer nOHHMaTb CyMMy npo ­

UCCCOB, CBll3aHHblX C Ha6yxaHl1CM MaKy naTyphJ, ancopouaea OTpl1uaTCJIbHO 3ap51)[(CHI-IbIX KOJIJIO ~I,LlOB 11 B03Hl1KHO­

BCHHCM 6apbcpHoro 3ep ep cKTa OTIaJIKI1BaHI111 BonOKOH np y r OTnpy r a. 

Eonee ponCTBCHHaJI ueJTJHOn03HoMY MaTcpHany crpyxr ypa NaKM L( 06ycJlOBnl1B3CT 60n cc BhlCOKYI0 ancopc ­

UHfO npenapma na uenmoJl03HOM MaTepl1arrc . B CBJI3 l1 C 3Tl1M ofiaapyxcanaerca 11 JJ,OCTaTOYHO cansuoe Bnl15lHl1e 

Na-Klvll.I aa rrpou ecc pocrrycxa. Yuernorenne pacxona JJ,06aBKH OT 0, 1 JJ,O 0,5%.c .B. rrpI1BO,Lll1T K yBenWIeHl110 3¢­

epCKTHBHOCTl1 rrpouecca OT 11,5 ):(0 26 ,9% B cpaBHCHl1l1 C pocrrycxon 6e3 JJ,06aBoK, ozut onpeneuuo C H3MCHCHl1eM 

CTCneHl1 no-rona MaCChI (Ta6J1. 2, n 03. 5). 

KaTI1HOaKTI1BHbJC Bem CCTBa n a npou ecce pocrrycxa MaKyJlaTypbI BJII1JIIOTB 60JlhIIIC i-1 creneau , YCM aH110H03K­

THBHhIe np en aparsr (Ta6J1. 2 , n03. 6 , 7). 

Cl1JIhHOKaTl10Hl1pOBaHHbli-1 Kpa XMaJI crerrenuo 3aMemCHH.ll 0 ,056 npu pac xozie 0 ,5% K a.C.B. npl1BO)]JlT 

K YMCHbWCHHfO rry4KOB npn pocrrycxe MaKyJlaTypbI JJ,O 0,38 % , 4TO H3 26,9% MeHhWC, 4CM 6e3 JJ,06aB KH pear eur a. 

B ):(aHHOM cny-rae ancop fi u aa KpaXMaJIa aa BOJlOKHaX uennron oanoti MaCCbI np sraonar K B03HHKHOBeHl1fO 3J1eKTpH­

QCCKOI1 COCTaBJImo m eH OTIaJIKHBaHl15l MonHepHuHp oBaHHbIx BonOKOH u enJIfOJl03bI npyr or npy ra . I1Pl1 I1e3Ila'Hj ­

TeJlhHOM pac xone pearcnra TOJlhKO 4aCTh BOJlOKOH MMCCT rrOJlO)[(l1TenhHbII1 sapan , 4TO npnaonnr K ooparuosiy 

pocrrycxy 3¢ ¢eKTY CmmaHl111 DOJlOKOH. 

I1Pl1 opr aHH3aUI1l1 pocrrycxa MaKyJIaTypbl C rrpI1MCHCHl1eM KaTHOHHoro KpaXMaJIa pacx ozi pea renra 'rpefi yer ca 

OTITHMI13I1pOBaTb. 

Cl1J1bHOKaTl10HHhrC pearearsr aa OCHOBe xeraeptounrx aMMOHl1eBhIX COJleH npn pacxouax OT 0 ,05 no 0,5% 

K a.C.B. n onsnuaror 3epepeKTHBHoCTh p ocrry c xa MaKynaTypbI na 19 ,2- 30,8% B cpaBHe HI1l1 C pocnycxov 6e3 n06aBoK. 

MeXaHl13M neI1CTBl1JI pearenra aHaJIOrl14eH KaTl10HHoMY KpaXMaJIy 6e3 Y'IeTa BJll151HHJI KOHepopMaUl10 MaKpOMOJle­

xyn KpaXMaJIa, T.e. HOCI1T l1CKmo4 I1TCJlhHO 3J1eKTpOCTaTH'-IeCKI1H xa p axr ep . B CB!l311 C Cl1nbHOKaTI10HHbIM 3ap5lnOM 

KalfCCTBeHH.bIH 3epepCKT npu pocrrycx e npO!IBJI51eTCJI y)[(e npn pac xorre 0,5 xr/r MaKyJlaTy phl. 

PCaKUl10HHOCn oc 06HhIH aJIKI1JIKeTeH):(I1Mep MO)[(CT B3al1Mo):(e ~lcTBoB aTh C Ol-l-rpynnava uenmcnoanux BOJlO­

KOH C 06pa30BaHI1eM 6eTa-KeT0 3epl1pHOM CBll311, 4TO npl1BOn J1T K 3KpaHl1pOBaHl1fO Y4acTKa ueJlJII0J103hl rl1APoep06 ­

HbIM panHKaJ10M )[(l1PHOKI1CJlOTHOrO OCTaTKa. B 3TOM cnyxae npOllBJIileTC51 He3Ha4l1TeJIbHbI0 3cjJ cjJ eKT epJIOTaUHH 

MaCCbI 6e3 KaQeCTBCHHoro CHI1)[(CHl1JI KOHu eHTpaUl1l1 aepacny crasuiaxcs flY4KOB BOJlOKOH. 
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CMeCb, COCT0 1l111a1l 113 rl1L\P O¢ 0 6 H3H p Yl-OllLero KOMrrOHe HTa ( A K A) H aM H H HblX npen ap aros (ce HT030p), rrp o as ­

n5JeT OC0 6 bl M 3¢¢e KT pa3B On OKH e HH ll r-raxynarypu L\O conepacanna rryaxos BOJlO KOH , pas noro 0 ,22% . 31'0 06CT0 51 ­

Te JlbCTBO MO iKeT 6bITb CB5J.3 a H O C L\eikTBHe M otipaaos aanierocs xov rrnexcuoro COeL\11H eHH51, rrOD.06 HOr O n OJllo13J1 eK­

Tpon HTHbl M xoxmnexcara [ 5]. TaKHe COeL\HHeHI1J] cnocoo nu ys acr soaari, B npouecce HeHTpaJlH 3aU HH M03aHYHbiX 

saps noa aa ueJIJlI-OJl0 3H bJX BOJlOKH aX H, B0 3M O/KHO, B p ea KUHH COJlI-06 HJIH3a UJ1 H xnenutax tf aCT HU MaKy n aTypHoM 

M accbl , -rro H3M elliJeT HX Jll1rrKOCTb . 

BBeL\eHl1e B MaI<YJlaT YPHyI-O M ac c y B xaxecr se HHTeH CH¢HKaTop a pocnycxa nepoxcnna BOD.Op O,Lla n p HBOD.HT K 

JIlolHeMHoM y CHI1IKCHHlO conep acauaa IJY'1 KOB M aCCHoro 6paKa B MaKyJI aTypHoM Mac c e (Ta6JJ 2, n03 . 10) . B peaKUH I1 

OKl-fCJle HI1Jl KJJeeBbIX OCTaTKOB B M aKy Jla TypHo M Macce B HOp M aJIbHblX YCJlOBI111 X npopea r upos ano 88 % }'T 202, OCTa­

TOtl HOe COL\epiK 3H l1e rrepOKCI1L\a BOL\OpOL\a, pasnoe 1,1 rlL\M 
J 

, zien aer HeB03M OIKHblM nps v oe I--I Cn On b30 Ba HI1e MaCCbl 

npa 113r OTOBJJeHI111 6yM a rl1 H rp eoyer nOnOJlHl-neJIbHOM onepaua n p 33 J1 01Ke HI1Jl OKl1CJl HTe Jlll . 

B crryxae n pl1M e HCHlUI cMecH, cocroaniea H3 KOJIJlOHL\I·lO ro Cl1JJ H KaTa aa rp na H r axoro IKe Kon WJe CTBa nepox­

ca zr a sonopona, OCTaTOtlHOe conepxanne OKl1CJ1l1TCJlll COCTaBJlllJlO 0 , 0 5 1 r/i~M .1 , B HO BblX ycn0 8 HlI X pocrrycxa M aKy ­

Macc ­ narypst C npHM e He Hl1e M CTa611J1113aT Op a p a3J1 0 iKeHI15J H202 npopear nponano 60Jlc e 99% pearesra C YBenl-ftjeHI1COM 

3¢¢e KTI1BHOCTI1 npouecca n o conepxamno aepacrrycrasunrxcs u eJlJJlOJI0 3 Hb l X n yY KOB na 4 2 ,3 % B c p a BHe HHH C 

HI-! Ha­ sxcn epea eirr ov 6e3 n06 a BK11 CMaJJI1Ta - 3 0 . 

103. 4). CHHlK eHHc pacxona OKJ1CJlI1T eJl1l rrpI1BOAI1T K 33KoHoM ep HoMy YBeJlJ1tje H J1I{) nona Hep3crryCTHBWHXC51 nyxxos 

oe co­ BOJJOKOH M a Ky JJa Ty pHo H l\1aCCbI. O CTaTOY HOe BpeL\HOe conepacaane OKI1CJIHTeJl 5J B M a c c e nocne pocrrycs a B 3H8 YH­

)H BO- Te.lJb HOM CTerrCHH 38 Bl1CHT 0 1' COOTHOW e Hl15J KOJJJlOHn HOro CI1J1liK8T8 H8TpI15J 11 nepoxcnna BOllOpO,D.8 . TI P H COOTHO­

12% K menna, 6 n H3Ko M K 1 : 1, B nl1Crre p CHoHHO H cpezie H202 He otinapyaceno, 8 3 ¢ ¢CKTI1BHOCT b ,LlCI1cTBI15J TaKOI1 6l1H ap ­

!JIHXC5I HOH ,Ll06aBKI1, B cp aBH eHJ1l1 C n aH HhIMI1 6 e3 n06aBOK pear ea r os, asnne na 15 ,4% . 

y npo­ AaHHa5J CHCTeMa, c OJJ,ep)f{a IlL811 KOJlJIOl-fJJ,H bIM CeJII1KaT HaTpI151 11 nepeoxcnn BOL\OpO ,ua, C n p a KT I1t1CCKOH CTOpOHb l 

'IIKH O- ll B .~5J C TC jJ Hal160 JIee 3 ¢ ¢ CKTl1BHOM, rr 0 3BOJI5l10mCH J1CJlOJIb 30B aTb c e npn pocnycke s uc oxonpoxneenmrx oopasuon 

MaKy JlaTy p bl 11 TCX H OJlOrHyeCKOr O 6 p aKa . 3 Ta KOM rr0 311l\11Jl 6 bIJI a arrpofiapoaaaa B npOM bl WJl e HHbI X YCJIOBHil X npn 

icopo­ pocrrycxe TeXHOJI Or J1tjCCKOrO 6 paKa, conepxanrero B COCTa BC 6 y M a r e 8MHno3rrl1xJlOr HnpH,LlHYIO cMo ny. J ~ a H Hbl co 

IUlH\1e npom noncr nennoro pocrrycxa n p HBc n CHLI B Ta6J1 Hl\C 3 . 

IQ 3rp ­ TI OJlytleHBa 51 M ac c a IlpI1 YM e Hh w eHHo M pacxone H20 2, HO npn ,Il,OnOJIHllTCn b HOM B n e /~C H I1 I1 CJ,1JII1Ka30 JJ51 , HC conep­

:Hl leM iKaUUt51 m 6 bITo ' lHoro KOJJ}f"-{eCTBa OKI1CJllITeJUl, MO>KeT 6blTb nanpaanena B OCHOBHOi1 TeXH OJlOr'I1YCCKl-l!i npouecc 

noax-
Ta6m1Ua 3 . TIpoH3B OJ,XCTBcHHbl e I1CflbJTaHl-f)J pocnycxa TeXHOJlOr J1tjeCKO r O 6 p aKa 

lOm'IT 
DOKa3aTeHU np ouecca 

'enra. 
M acca sarpysxa, xr 

KTpJ1­
Pacxon n.o, 38 % , nM) 

'13'111 - Pacxon CJ.-IaJH1T-30, 30%, JlM) 

HOMy	 OCTaTOlJHa5I KOHUCTpa L\115I HZ0 2, r /nM 
J 

KO HUCOHTp aUJ.-I lI M8CChl ,% 

BpeM5J pocnycx a, xac 
le TC5J 

Cr enens 110Mona, aWp 
LlJIHHa BonOKOK, nr 

0,5% 

!BOK. 

rOJJ e-	 Bu eoou 

58 6 

18 

0,6 
6,4 
2 
71 
22 

I3ap J.-laHT pocnycxa 

2
 
569
 

7
 
5
 

6.2 
2 
70 
19 

1. I13)":1CHO BJlI15JHI1e P33JIWl HbIX XIDvl l-ftjeCKl1X peare ir r os B x axecra e L\0 6 aBOK n p » p o c rry c x e M aKynaTypHo ro 

c s ipsx no rr OK33aTeJl IO OCT8T OY:Horo COL\Cp >Ka HI15J a epac rryc nrsumx c a Y3eJlKoB 11 n yY KOB UCnmOJI0 3H bI X BOJlOKOH \1 

OJJO­ npennox ens: P 83J1WlHbl e s ap n an rsr np5J M Or O l-fJlI1 KOCBe HH o r o n e MCTB J-I.5I s a 3 ¢ ¢ e KT J1 B HOCT b npouec c a . 

p06­ 2 . TIO Ka3 aH O, x r o BbI6 p aH Hbl e 611Hap Hbl e KOM rr0311 U11l1 aa OCHOBe KaTOH OaK TI--IBHbl X neuie cr s 11 fl1 p o cpo 6H 311­

IUHH PYIO lUI1 X BCllL e CTB, a Ta KiK C KOM rr03I1U HI1, BKJlI-O'{aIOllLl1 e n epOKCHJJ, sonop ona 11 KOn JlOJ.-IL\Hbl M CHJJ I1KaT s ar pa», 

0 6 CCnC tlI1BaJ-OT HH3 KH H. n p OUCHT OCTaTOtlHLIX Y3 CJlK013 HcpacrrycTI1BWl1XC5J BOJJOKOH J.-I T CXHOJIOrHY HOCTb n p ouec ca . 
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