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HaHOHacTHij&i aHTHnnpeHa ra,apoKCH,qa MarHira 

H Cn0C06 HX npOH3BO,ZI,CTBa 

HacToamee H3o6peTeHHe OTHOCHTCH K xHMHHecKOH TexHonorHH, a 

5 HMeHHO, K HaHOHacTHijaM aHTHnnpeHa rHapoKCH^a Marrow H cnoco6y HX 

np0H3B0,acTBa. 

TimpOKCim MarHHJi, laoce KaK H ranpoKCHxi ajiioMHHHfl, BtBtiBaeT 

SojibinoH HHTepec ^Jia npHMeHeHHH ero B KanecxBe aHTHnHpeHa. Pa3Jio>KeHHe 

ra^poKCH/ia MarHMjr Ha OKCH/I, MarHHa H BO,ziy HanHHaeTCH npn 300-320 °C, HTO 

10 Ha 100 °C Bbirne, neM pa3Ji05Kemie rH^poKCH^a ajuoMHHm. Bcjie^cTBHe TOTO, 

HTO THflpOKCHfl aJIIOMHHHa SBJIHeTCH aM(j30TepHbIM BemeCTBOM, OH He 

B3aHMOfleHCTByeT c xjiopoBo^opoAOM, BbiflejiaK)ii],HMca npn cropaHHH riBX. 

rH^poKCHfl MarHHfl aBJiaeTca cjiaSbiM ocHOBaHHeM H B3anMozieHCTByeT c 

xnopoBOflopoflOM, BbiflejiaiomHMCfl npn xepMopacna^e nBX. 

15 3KcnepHMeHTajibH0 ^OKa3aHO, HTO ^MMOBbi^eneHHe I1BX KOMHO3HU,HH, 

co^ep^cainHx nmpoKCH# Mara Ha, 3aMeTHO HH»ce, HCM KOMHO3HLI;HH C 

rH^pOKCH^OM aJIfOMHHHH. 3TO o6"bJICHfleTCfl TeM, HTO npO^yKT B3aHMOfleHCTBHfl 

raflpoKCHfla MarHHa c xn0p0B0fl0p0fl0M - xnopHA MarHHa - KaTajiH3HpyeT 

npoueccbi CHIHBKH nonHeHOBbix u,eneH, 06pa30BaBuiHxca nocne OTmeruieiiHa 

20 xjiopOBoaopo^a, HTO no^aBJiaeT 06pa30BaHHe jieTynnx apoMaTHHecKHx 

yrjieBO/iopo.aoB ran a 6eH30Jia H Tojiyona, cnoco6cTByiomHX 

ZlbiM006pa30BaHHK). TaKHM 06pa30M, ecjiH SpaTb B coBOKynHOc™ BJinaHHe 

rHflpoKCH^a anioMHHHa H ra/ipoKCHZia MarHHa Ha Te xapaKTepHCTHKH, no 

KOTOpbIM OI],eHHBaK)T KaHeCTBO KaSeJIbHblX KOMnOSHUHH nOHHaceHHOH 

25 ropionecTH, a HMCHHO BejiHHHHy KHCJiopoflHoro HH^eicca, KOJIUHCCTBO 

Bbi^ejiHioineroca xjiopoBOflopo^a H onTHHecicyio njiOTHOCTb ^biMa, TO MO^CHO C 

yBepeHHOCTbK) 3aKJlK>HHTb, HTO IH^pOKCM/I MarHHH HMeeT 3HaHHTeJIbHOe 

npeHMymecTBO nepe/i, TH^POKCH^OM ajiioMHHHa. [CMCJIKOB C.H., PJI6HKOB A.H. 

MjibHH B.H. CmoKeroie no^capHofi onacHOc™ Ka6ejibHbix Hs^enHH c 

30 H30JIHIJ,HeH H 060H0HKaMH H3 I1BX MaTepHaJIOB //riO/KapHaa 6e30naCH0CTb. 
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2011, N°2, c.66-72.] 3TO ABJweTCJi ocHOBaHHeM fljia npHMeHeHM ra^poKCH^a 

MarHM B KanecTBe ^tiMonoflaBJifliomero HeToiccHHHoro 3aMe,zyiHTejiJi ropeHHfl 

B nnacTMaccax, Kaynyicax H flpyrnx MaTepnajiax. 

O^HaKO, BBe^eHHe rHflpoKCH^a MarHHH B nonHMepHyio MarpHny B 

5 KOJiHnecTBe, flocTaTOHiioM 3aMeflJieHH3 ropeHHH, KOTOpoe cocTaBJiaeT 

nopa^Ka 60 % Macc, H 6ojiee, npHBO^HT K CHH^CCHHIO MexaHHnecKHX CBOHCTB 

nonHMepoB H TexHCwiorHHHOCTH npoitecca HX nojiyneHHii [Huaqiang Cao, He 

Zheng, Jiefu Yin H ap. Mg(OH)2 complex nanostructures with 

superhydrophobicity and flame retardant effects// Journal Phys. Chem. C 2010, 

10 114, c. 17362- 17368]. .HJIJI npHMeHeHHH raapoKCH/ia MarHM B KanecTBe 

HanojiHHTejiH - aHTHnnpeHa B nonHMepHbix MaTpwuax 6e3 CHH^KCHHA 

MexaHHHeCKHX CBOHCTB nOJTHMepOB H TeXHOJTOrHHHOCTH npoijecca 

Heo6xoflHMO, HTo6bi ero yuenbHaa njiomaflb noBepxHOCTH, onpeflejieHHaa 
2 2 MeTO^OM E3T, He npeBbiiuana 20 M /r, npeanoHTHTejibHee 15 M IT, cpeflHHH 

15 AHaMCTp BTOpHHHBIX HaCTHIJ, OnpefleJieHHBIH MeTOflOM Jia3epHOH AH(f)paKIl,HH, 

cocTaBJiiiJi He 6ojiee 5 MKM, npe^noHTHTejibHee 2 MKM. CHH>KeHHe pa3MepoB 

nepBHHHtix nacTHij n03B0JiaeT ^,O6HTLC3 6ojiee paBHOMepHoro pacnpefleneHHfl 

nacTHii; HanojiHHTejifl B nonHMepHOH MaTpHu,e. KpoMe xoro, THAPOKCH^ Marapw 

Qjiarojapfl nnacTHHHaTOH (jjopMe nacTHij, H Bbic0K0My xapaiaepHCTHHecKOMy 

20 OTHOineHHK) HX reoMeTpHnecKHx xapaKTepHCTHK, noTeHUHajitHO flBjiaeTca 

ycHJiHBaiomHM HanojiHHTejieM ana nojiHMepoB. Cne^yeT OTMeraTb, HTO ^jia 

npHMeHeHHfl rHflpoKCH^a MarHHa B KanecTBe HanojiHHTejia - aiiTHnHpena B 

nonHMepax MaccoBaa ZIOJIJI npHMeceS, TaKHx KaK xjiopn^bi, KajibUHH, >Kejre30 H 

npoHHe ,n;ojiacHa 6BITI> cTporo orpaHHneHa. 

2 5 rioBepxHOCTHaa o6pa6oTKa nacTHij raapoKCHaa MaraHa n03B0Ji«eT 

flo6HTE»ca jiyMHiefi COBMCCTHMOCTH HeopraHHHecKHX nacTHH c nojiHMepHoii 

MaTpHijeM, a TaioKe yjiyninaeT paBHOMepHOCTb (j)H3MHecKHX CBOHCTB 

K0Mn03HTOB, noBMinaeT CTOHKOCTB roTOBWx H3^enHH K Bjiare H 

TeMnepaTypHOMy B03^eHCTBHio. 

3 o H3BeCTHO, HTO KpHCTaJIJIbl THflpOKCH^a MaTHHJI, B 0C06eHH0CTH TOHKHe 
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reKcaroHajibHbie ruiacTHHHaTbie KpHCTajinw, O6MHHO HMCIOT TeH^eHUHK) K 

arperapoBaHHio c 06pa30BaHHeM arjiOMepaTOB (BTOPHHHHX HacTHii,) 

He6ojibinoro pa3Mepa, HTO ABJiiieTca npHHHHOH HX HH3KOH coBMecTHMOcra c 

opraHHHecKOH MaTpHU,eS H noHHxeHHio MexaHHHecKHX CBOHCTB. Pa3Mepbi H 

5 (|)opMa KpHCTanjiOB, a TaioKe pa3Mepbi H (])opMa arjiOMepaTOB rH^poKCH^a 

MarHHH, MO/KeT 6bITb H3MeHeHa nyTeM H3MeHeHH5I yCJIOBHH KpHCTaJIJIH3aLlHH. 

/],HcnepCHOCTb H yziejibHaa njioma,gb noBepxHocra rH/jpOKCH^a MarHHa MO^ceT 

6biTb 3HaHHTejibHO yjiynmeHa nyTeM nepeKpHCTajuiH3aiiHH c Hcn0Jib30BaHHeM 

nponecca rHflpoTepMajibHoii MOflH^HKanHH [Jianmin Chen, Li Lin, Yunhua 

10 Song, Lei Shao. Influence of KOH on the hydroterrnal modification of 

Mg(OH)2//Journal of Crystal Growth, 2009, 311, 2405-2408]. 

ABTopaMH [naTeHT EP 0365347, ony6ji. 25.04.1990 r] onncaH cnoco6 

npoH3Bo^;cTBa rH^poKCH,na MarHHA, BKJnonaiomHH HarpeBaHHe OCHOBHOTO 

xnopHfla HJIH HHTpaTa MarHHH (jiopMyjibi Mg(0H)2-xAxmH20, B KOTOPOH A 

15 npeflCTaBnaeT CO6OH CI HJIH NO3, x HMeeT 3HaneHHe OT 0 £0,0,2 H m 

npeflCTaBJiaeT COGOH HHCJIO OT 0 ^O 6, H HMeiomero HHTepBajibi 8,2 A, 4,1 A, 

2,7 A, 2,0 A, 1,56 A H 1,54 A, H3MepeHHbie MeTO^OM peHTreHOBCKOH 

flH(^paKtlHH, B peaKU,HOHHOM MaTOHHOM paCTBOpe yKa3aHHOTO OCHOBHOrO 

xnopn^a HJIH HHTpaTa Marana npn aTM0cc}jepH0M ^aBJieHHH HJIH Hii>Ke npn 

20 TeMnepaType OT 50 ,qo 120 °C. ,H,aHHbiM MCTO^OM nojiynaioT BbicoKOHHCTbiii H 

BblCOKOflHCnepCHblH THflpOKCHfl MarHHJI, HMeiOmHH cpe^HHH ^HaMeTp 

BTOpHHHblX HaCTHLi; He 60Jiee 1,5 MKM H flHaMeTp 90 % BTOpHHHblX HaCTHLI, He 

Sojiee 4,0 MKM. OTMeneHO, HTO CHHxeHHe ^naMeipa BTOPHHHOH nacTHiibi 

aocTHraeTCH 3a cneT yMeHbineHHH pa3MepoB nepBHHHbix nacTHU, rnapoKCHAa 

2 5 MarHH« H CHHJKeHHfl KOJIHHeCTBa nepBHHHbix HaCTHII, o6pa3yK)III,HX BTOpHHHyiO 

nacTHiiy (arnoMepaT nepBHHHbix nacTHii). OflHaKO, onHcaHHbifi raapOKCHfl 
2 MarHHH HMeeT y^ejibHyio njioma^b noBepxHOCTH 20-50 M IT, HTO HCKJiionaeT 

B03M0)KH0CTb ero npHMeHeHHfl B KanecTBe HanojiHHTejia - aHTHnnpeHa B 

nojiHMepHbix MaTpnqax. 

30 B naTeHTe [naTeHT US 4246254, ony6n. 20.01.1981] npe/^CTaBJieH 
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cnoco6 np0H3B0flCTBa rH^poKCHfla Marmis, HMeiomero reKcaroHantHyio, 

nofloSHyio Hrjie, KpHCTajuiHHecKyio CTpyKTypy, B KOTOPOM coe^HHeHHe 

MarHHH, HMeiomee reKcaroHajitHyio, noAoSHyio Hrjie, KpucTajiUHHecKyio 

CTpyKTypy, Bbipa>Kaiomeecfl (^opMyjioii Mg(0H)2-mAx mH20, B KOTOPOH A 

5 npeflCTaBJlJieT C060M OAHOBaJieHTHblH HJIH AByXBaJieHTHblH aHHOH, Bbl6paHHbIH 

H3 rpynnw, cocToamen H3 CI", Br", N03" H S04" , x HMeeT 3HaneHHe OT 0,2 AO 

0,5 H m npe^cTaBnaeT CO6OH HHCJIO OT 0 AO 2, BticyniHBaiOT npn ycjiOBHJix, He 

pa3pymaioii];HX ero reKcaroHajibHyio noAo6Hyio Hrne KpHCTajuiHHecKyio 

CTpyKTypy TaKHM 06pa30M, MTO6BI nacTb KpHCTanjiH3aij,HOHHOH BOABI 6bijia 

10 yAaneHa H3 coe^HHeHHH MarHHfl; H ,qajiee np0B0£aT B3aHMOAeHCTBHe 

BwcynieHHoro coe^HHeHHa Martina co iuenoHbio, Bbi6paHHOH H3 rpynnbi, 

BKJIIOHaiOmeH rHflpOKCHflbl meHOHHblX MeTaJIJIOB, aMMHaK, rH^pOKCHfl KaJIbllHfl 

H rnflpoKCHA aMMOHHH B HHepTHOH 5KHAKOH cpeAe, Bbi6paHHOH H3 rpynnbi, 

co^ep^cameH BO Ay, au,eTOH H HH3iiiHe cnnpTbi. IIojiyHeHHbiH AaHHbiM 

15 cnocoSoM rHApoKCH,q MarHHH BOJIOKHHCTOH CTpyKTypbi HMeeT OTHOineHHe 

flJIHHbl KpHCTaJIJIOB K flHaMeTpy, Onpe^ejieHHOe 3JieKTpOHHbIM MHKpOCKOnOM 

npn yBejiHHeHHH B 1000 pa3, paBHoe He MeHee 10. FHAPOKCHA MarHHH 

BOJIOKHHCTOH CTpyKTypbi MO^CeT HaHTH npHMCHCHHe KaK B y>Ke H3BeCTHbIX 

oSnacTHx ero Hcn0Jib30BaHH«, TaK H B HOBBIX, He ocBoeHHbix paHee. O^HaKO 

2 0 aBTOpaMH He npHBOflHTCfl HH CpeflHHH pa3Mep BTOpHHHblX HaCTHII rH^pOKCH^a 

MarHHH, HH y^ejibHaa iuioujaAb noBepxHOCTH, HTO HCKJnonaeT B03M0>KH0CTb 

ou,eHKH ero npHMeHHMOCTH B KanecTBe HanojiHHTejia - aHTHnnpeHa B 

nojiHMepHbix MaTpHu;ax. 

OnncaH cnocoG [naTeHT US 5872169, ony6ji. 16.02.1999 r] 

25 npOH3BO£CTBa TH^pOKCHfla MarHH3 C OraeCTOHKHM KaneCTBOM, BKJIIOHaiOmHH 

B3aHMo^eHCTBHe pacTBopa xjiopn^a MarHHH c aMMHaKOM, Ao6aBJieHHOM B 

H36biTKe OT CTexHOMeTpHHecKoro KOJiHnecTBa, c 06pa30BaHHeM oca^Ka 

THApOKCHAa MarHHfl H THApOTepMaJIbHyiO peKpHCTaJIJIH3au:HIO THApOKCHAa 

MarHHA. riojiyHeHHbiH THAPOKCHA oraecTOHKoro KanecTBa HMeeT yAejTbHyro 

30 miomaAb noBepxHOCTH, onpeAeneHHyio MCTOAOM B3T, MeHbine 10 M IT, 
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cpeflHHH ^HaMeTp Hacraij 0,5-10,0 MKM H MeHttue, onpe^eneHHMH MCTO^OM 

jia3epHoro pacceaHHa H 6ojibmoe HHCJIO KpHCTajuioB, HMeiomnx flHLjeBHflHyio 

4>opMy B nonepenHOM ceneHHH. K co^KajieHHio, aBTopaMH He npHBOflflTCfl 

TaKHe Ba>KHbie xapaKTepHCTHKH BTOPHHHMX nacTHij, KaK ^naMeTp 10 % nacTHLi 

5 H AnaMerp 90 % HacTHu,, a TaK>Ke pa3MepBi nepBHHHbix nacTHn. 

B pa^e H3o6peTeHHH (naTeHT EP 0780425, ony6ji. 25.06.1997 r, 3a«BKa 

W02007117841, ony6ji. 18.10.2007, naTeHT CZ 9300994, ony6ji. 15.12.1999] 

OnHCaHBI HaCTHHBI rH^pOKCH^a MarHHH CO CpeflHHM AHaMeTpOM BTOpHHHblX 

nacTHij H y,ziejii>HOH njiomaflbio noBepxHOCTH B3T, no3BOJiJiK>mHMH 

10 Hcn0Jib30BaTb yKa3aHHbie nacTHUbi B KanecTBe HanojiHHTejia - aHTHnnpeHa B 

nojiHiviepHbix MaTepnanax. OziHaKO, B ^aHHbix H3o6peTeHHHX TaK>Ke He 

yKa3aHM xapaKTepHCTHKH BTOPHHHMX Hacran - xwaMeTp 10 % BTOPHHHBIX 

nacTHu; H ,n;HaMeTp 90 % BTOPHHHBIX nacTHU, a TaK>Ke xapaKTepHCTHKH 

nepBHHHbix nacTHii; (reKcaroHajibHbix njiacTHH) rH/ipoKCH/ia MarHHJi, a HMCHHO 

15 HX pa3Mepti (flJiHHa H TOJimnHa), KOTopbie Haxo^flTca B Henocpe^CTBeHHon 

3aBHCHMOCTH OT yCJIOBHH CHHTe3a H THflpOTepMaJIbHOH oSpaSOTKH H, 

BnOCJie^CTBHH, npH HCn0Jlb30BaHHH HaCTHD, I'H/ipOKCH^a MaFHHH B KaneCTBe 

HanojiHHTejia - aHTHnnpeHa, oKa3biBaioT BJIHHHHC Ha CBOHCTBa nojiHMepa H 

TexH0Ji0rHHH0CTb npoii;ecca ero nojiyneHHfl, a TaKace He yKa3aHa BOSMOJKHOCTB 

2 0 peryjTHpoBaHHH pocTa nepBHHHbix nacTHij. 

HanSonee 6JIH3KHM, npiiHJiTbiM 3a np0T0THn, jiBjuieTCfl cnoco6 

nojiyneHHfl MHKpo- H/HJIH HaHOMeTpHHecKoro nmpoKCH^a MarHHfl [naTeHT 

RU2422364, onySji. 27.06.2011], B KOTOPOM ocymecTBJiaioT B3aHMO^eHCTBHe B 

BO,O;HOH cpeae xjiopn^a MariiHH c rH^poKCHflOM H xjiopn^OM HaTpna, HJIH 

2 5 TH/ipOKCHflOM H XJIOpHflOM KajIHfl, HJIH THflpOKCHflOM H XJlOpHflOM KaJIblJHH, 

HJIH raflpoKCHflOM H xjiopH^OM aMMOHHH B oflHH 3Tan npn TeMnepaType 10-

200°C H aTMOc<|)epHOM HJIH ayroreHHOM .aaBJieHHH, HJIH B ^Ba 3Tana: Ha 

nepBOM 3Tane npn TeMnepaType 10-100 °C H aTMOC(J)epHOM aaBJieHHH, a Ha 

BTopoM 3Tane - npn TeMnepaType 101-200 °C npn ayToreHHOM aaBJieHHH c 

30 B03M0>KHbIM MOflHCjjHIJHpOBaHHeM H nOCJie/tyiOIHHM BBIflejieHHCM rHflpOKCH.ua 
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MarHHH. ripeflJiaraeMMH cnoco6 n03B0Ji«eT nojiynaTb rHflpoKCHfl Marrow, 

COCTOfltUHH H3 MHKpO- H/HJIM HaHOMCTpHHeCKHX HaCTHU,, HMeK)LU,HX yfleJIbHyiO 

ruiomaflb noBepxHOCTH, onpeflejieHHyio MeTOflOM E3T, OT 3 /jo 100 M IT, 

cpeflHHH flnaMeTp BTOPHHHBIX nacTHU. onpefleneHHbiH MeTO^OM Jia3epHOH 

5 /I,H(J)paKUHH, OT 0,1 flO 50 MKM H nepBHHHbie HaCTHLIbl nJiaCTHHHaTOH (jDOpMbl c 

npoflOJibHbiM pa3MepoM 50-600 HM H TOJIUIHHOH 5-60 HM, onpeaeneHHbiMH no 

H3o6pa>Kemiio cKaHHpyiomero ajieKTpoHHoro MHKpocKona (SEM). OflHaKO, 

aBTopaMH He npHBOflflTca xapaKTepHCTHKH BTOPHHHMX nacran - zmaMeTp 10 % 

BTOpHHHblX HaCTHU; H flHaMeTp 90 % BTOpHHHblX HaCTHU,. KpOMe TOTO, 

10 BHeceHHe B peaKipiOHHyK) Maccy flononHHTejibHoro H36biTOHHoro KOUHHecTBa 

XJIOpHflOB yCJTO>KH5ieT OTMblBKy HaCTHIJ THflpOKCHfla MarHHH OT XJIOpHflOB, K 

COflep^CaHHK) KOTOpblX B KOHeHHOM npOflyKTe npeflbHBJIfleTCfl flOCTaTOHHO 

CTporae TpeGoBaHHa; Tpe6yeT flonojiHHTejibHoro pacxo^a oSeccojieHHofi BO^M 

npn OTMbiBKe, H BO3MO»CHO, npoBeflemie flonojiHHTejibHoii penyjibnau,HH H 

15 (j)HJlbTpOBaHHJI, HTO B KOHeHHOM HTO re npHBOflHT K yCJ10>KHeHHK) 

annapaTypHoro o^opMjieHHa npouecca H noBbimeHHio ce6ecTOHMOc™ 

KOHeHHoro npoflyKTa. 

U,ejibK) HacToamero H3o6peTeHHa aBJiaeTca nojiyneroie HaHonacTHu 

aHTHnnpeHa nmpoKCH^a MarHHfl, BO3MO>KHO, noBepxHocrao o6pa6oTaHHbix, 

20 reKcaroHajibHoii njiacTHHHaTOH CTpyKTypbi c y^ejibHOH nnomaflbio 

noBepxHOCTH, onpeaeneHHOH MeTOflOM E3T, He 6ojiee 20 M IT, 

npe^noHTHTejibHO OT 2-X AO 15 M IT, cpe^HHM ^HMeipoM BTOPHHHMX HacTHU, 

onpeflejieHHbiM MCTOAOM na3epHOH flH^paKnHH, He 6ojiee 2 MKM, 

npe^noHTHTejibHO OT 0,7 JXO 1,7 MKM C xapaKTepncTHKaMH nacTHu, 

25 n03B0JiflK)ii-i,HMH HaH6onee 3^4>eKTHBHO Hcn0Jib30BaTb HX B KanecTBe 

HanojiHHTejra - aHTHnnpeHa, a HMeHHO, ^HaMeTpoM 10 % BTOPHHHMX nacran 

He 6ojiee 0,8 MKM, ^HaMeTpoM 90 % BTOPHHHMX nacran He 6ojiee 5 MKM, c 

npoflonbHbiM pa3MepoM nepBHHHOH HacTHu,bi OT 150 flo 900 HM, 

npeflnoHTHTenbHO OT 200 ^o 600 H TOJILUHHOH OT 15 ,0,0 150 HM, 

30 npeflnoHTHTejibHQ OT 40 AO 100 HM. 
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IIocTaBJieHHaa n;ejib flocTHraeTca TeM, HTO nojiyneHHe HaHonacTHu 

aHTHnnpeHa raflpoKCHAa Maraud npoBOflflT B flBe cra^HH, Ha nepBofi CTa/iHM 

ocymecTBJiHioT B3aHMOfleHCTBHe BOflHoro pacTBopa xjiopufla MarHM c 

mejiOHHtiM K0Mn0HeHT0M npn TeMnepaType He Bbime 100 °C H aTMOC(J)epHOM 

5 aaBJieHHH npn MOJIBHOM OTHOineHHH HOHOB OH- : Mg^ B npe^ejiax 1,9^2,1 : 

1, a Ha BTopoii CTaflHH ocymecTBnaKDT rHApoTepMajibHyio 

nepeKpHCTanjiH3aqHio nacTHii, raflpoKCHAa MaraM npn TeMnepaType 120-220 

°C, AaBJieHHH OT 0,18 flo 2,3 Mlla H npoAOJDKHTejibHOCTH OT 2 AO 24 H, npHHeM 

npH npOBefleHHH rH,ap0TepMajn>H0H nepeKpHCTajinHsanHH AJIA 

10 npeAOTBpameHHH AajibHefimero pocTa nepBHHHbix nacTHu, H yKpymieHHa 

BTOPHHHMX nacTHn nocpeACTBOM arperHpoBaHHH peaKL[HOHHyK3 Maccy 

noABepraioT nepnoAHHecKHM rHApoyAapaM neperpeTbiM napoM c 

TeMnepaTypoS 160-240 °C H AaBjieHHeM OT 0,6 AO 3,3 Mlla. 

riojiyqeHHe HaHonacTHu aHTHnnpeHa raiApoKCHfla MaraHtf c 

15 3&AaHHbIMH XapaKTepHCTHKHMH ffOCTHTaeTCR nyTeM CneHH(f)MHeCKOH 

THflpoTepManbHOH o6pa6oTKH, B xoAe KOTOPOH pjisi npeAOTBpameHHH pocTa 

nepBHHHOH HacTHU,bi, npoHcxoAfliu,ero npn niflpOTepMajibHOH 

nepeKpHCTamiH3ai],H, npoBOAflT A03HpoBaHHbie raflpoyAapbi neperpeTbiM 

napoM c AaBJieHneM 0,6-3,3 MTIa H TeMnepaTypon 160-240°C npH 

20 HenpepbiBHOM nepeMeniHBaHHH. T Hflpoyflapbi H30JiHpyK)T 

KpHCTajiAH3yioiii:yK)Cfl nacTHuy OT MaTOHHoro pacTBopa, TeM caMbiM 

0CTaHaBJiHBai0T nponecc pocTa nacTOHbi, TO ecTb yBejinneHHe ee pa3MepoB. B 

MOMeHT noAanH neperpeToro napa B npHconnoBoft 30He B >KHAKOH cpeAe 

reHepnpyiOTca yAapHbie BOJiHbi, BO3Ae0CTBHe KOTOPMX npHBOAHT K 

25 pa3pyineHHio 06pa30BaBiiiHxca arjiOMepaTOB nepBHHHbix nacTHLi;. KpoMe TOTO, 

npn KOHTaKTe neperpeToro napa c >KHAKOH cpeAOH CTpya noAaBaeMoro napa 

pacnaAaeTca Ha MHO^KCCTBO napoBbix ny3bipbKOB, K0T0pbie npH cxjionbiBaHHH 

reHepHpyioT KaBHTaijHOHHbie yAapHbie MHKpoBOJiHbi, npeiuiTCTByiomHe 

araoMepaiiHH nepBHHHbix HacTHii. 

30 IIpH noMOuiH H3MeHeHH« nacTOTbi THApoyAapoB H HX pacnpeAejieHHa B 
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o6teMe peaicijHOHHOH Maccti H CKOPOCTH nepeMeiiiHBaHHfl BO3MO)KHO 

perynnpoBaHHe cooTHomeHHa nepBHHHbiMH MacTHLi,aMn pa3Hbix 

pa3MepoB. Tan, npn HHTCHCHBHOM nepeMeuiHBaHHH, nacTtix rHflpoynapax H 

paBHOMepHOM pacnpeflejieHHH HX B o6i>eMe peaiamHOHHOH Maccw o6pa3yioTca 

5 6ojiee MejiKHe, oflHopo^Hbie no pa3Mepy reKcaroHajitHtie njiacTHHbi H 

BTOpHHHbie HaCTHUbl rHflpOKCHfla MarHHJI. OflHaKO, npH TOHeMHblX 

nepnoAHHecKHx rHflpoyuapax H cn0K0HH0M nepeMeuiHBaHHH, o6pa3yK>Tca 

Sojiee KpynHbie no pa3Mepy reKcaroHajibHbie njiacTHHbi H BTopHHHbie HacTHii;bi 

raflpoKCHAa MarHHJi. 

10 rHflpoTepManbHaa nepeKpHCTajiJiH3auHJi npHBOAHT K 06pa30BaHHK) 

lacTHn raflpoKCHAa MarHHa c xoporno onpeflejiaeMoa uiecTHyrojibHOH 

MoptjjojiorHH. 

ripoij;ecc rHflpoTepMajibHOH nepeKpHCTajuiH3au,HH npoBO^aT npn 

TeMnepaType 120- 220 °C, npe^noHTHTejibHO npn TeMnepaType 140-200 °C, B 

15 nepHOflHnecKOM HJIH HenpepbiBHOM peacHMe B cpefle peaKiiHOHHoro MaTOHHoro 

pacTBopa HJIH B cpefle ,ZjeHOHH3HpOBaHHOH BOflbl. 

B KanecTBe peaKijHOHHoro MaxonHoro pacTBopa HcnojibsywDT 

MaTOHHLIH paCTBOp, 06pa3yK)IIIHHCa npH B3aHMOfleHCTBHH pacTBopa XJIOpH/ja 

Mamna H mejiOHHoro KOMnoHeHTa. 

20 npOflOJI2(HTeJIbHOCTb THflpOTepMaJIbHOH nepeKpHCTaJIJIH3aiJHH 

cocTaBJiaeT OT 2 RO 24 H, HanSojiee npe^noHTHTenbHO 4-16 4. 

B KanecTBe xjiopn^a Marana Hcnojib3yK)T xjiopHfl MarHHa npHpoAHoro 

npoHcxo>KfleHHa (MopcKaa HJIH OKeaHHHecicaa BO^a, 03epHaa pana, no£3eMHbie 

paccojibi H T.n.) HJIH cHHTeTHHecKoro npoHCxoacfleHHa (nojiyneHHbie 

2 5 pacTBopeHHeM Mame3HTa, ^ojioMHTa HJIH 6pycHTa B cojiaHon KHCJioTe). 

ripeflnoHTHTejibHbiM aBJiaerca Hcn0Jib30BaHHe pacTBopa xjiopn^a 

Mamna, npe^BapHTejibHO OHHmeHHoro OT HC>KejiaTenbHbix npHMecefi, TaKHx, 

KaK npHMecH >Kejie3a H/HJIH 6poMa, H/HJIH 6opa, H/HJIH cyjib(J)aTOB, H/HJIH 

MapraHija H T.,0,. 

30 B KanecTBe mejioraoro KOMnoHeHTa Hcnojib3yK)T BoziHbra pacTBop 
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THflpOKCHfla HaTpHfl HJIH THflpOKCHfla KajIHfl, HJIH THflpOKCHfla aMMOHHfl HJIH 

cycneH3Hio ra/ipoKCHfla KajibijHfl. 

B03M02CH0 npoBe^eHHe rHflpoTepMajibHofi nepeKpHCTajuiH3ai];HH B 

HinpoKOM ji;Hana30He KOHu,eHTpauHH peareHTOB B pearajHOHHOM MaTOHHOM 

5 pacTBope, npeflnoHTHTejiBHBiM jiBjiaeTCH coflep>KaHHe raflpoKCHAa MarHM 2-

10%. npH 3TOM MOJIbHOe OTHOHieHHe HOHOB OH- : Mg++ HaXOflHTCJI B 

npe^ejiax 1,9-^2,1 : 1. 

THupoy/iapbi np0B0flflT npn TeMnepaType peaKijHOHHOH Maccw 120 -

220°C npn npoBefleHHH rnapoTepMajibHOH nepeKpHCTajuiH3an,HH H 

10 ocymecTBJiaioT HX noflanen neperpeToro napa (ocTporo napa) nepe3 OTBepcTHa 

Jiio6oro, HanpHMep, Kpyrjioro, ceneHHM. IlpeflnoMTHTejibHbiM flBJiJieTCfl 

Hcn0Jib30BaHHe ocTporo napa c TeMnepaTypofi 160-240 °C H ^aBJieHHeM 0,6-

3,3 Mlla. 

riojiynaeMbie HaHonacTHUbi aHTHnnpeHa rH^poKCHfla MarHH5i HMCIOT 

15 reKcaroHaJibHyio njiacTHHnaTyio CTpyKTypy c y/jejibHOM noBepxHOCTbK), 

onpe^ejieHHOH MeTo^oM B3T, He 6ojiee 20 M IT, cpeflHHM .zjnaMeTpoM 

BTopHHHbix nacTHU, onpeflejieHHbiM MeTOflOM jia3epHOH flH(j)paKLi,MH, He Gojiee 

2 MKM, flHaMeTpOM 10 % BTOpHHHblX HaCTHIJ He 60Jiee 0,8 MKM, flHaMeTpOM 90 

% BTopHHHbix nacTHi; He 6ojiee 5 MKM, npOflOJibHbiM pa3MepoM nepBHHHbix 

20 nacTHii, OT 150 flo 900 HM H TOJIHJHHOH OT 15 HM flo 150 HM. YKa3aHHbie 
iiacTHHbi HMeiOT MacjioeMKOCTb He 6ojiee 50 r jibHflHoro Macjia Ha 100 r 

3 3 raflpoKCHAa MarHHH, oSteM nop, He 6ojiee 10,5x10" CM IT H MaccoByio ^OJIIO 

)Kejie3a B nepecneTe Ha TPHOKCH# acejre3a He Sojiee 0,01 %. 

HaHOHacTHHbi rHflpoKCHfla Maraim, nojiyneHiibie yKa3aHHbiM 

25 CnOCOSOM, MOryT 6bITb MOAH(|)HnHpOBaHbI OflHHM HJIH HeCKOJIbKHMH 

CBfl3yiOmHMH CHJiaHOBblMH areHTaMH H/HJIH nOBepXHOCTHO-

o6pa6aTbiBaiomHMH areHTaMH. 

B KanecTBe CHJiaHOBbix CBJByiomHX areHTOB Hcn0Jib3yi0T coeflHHeHHJi, 

BbiSpaHHbie H3 rpynnbi 0praH0tJ)yHKii,H0HajibHbix TpnajiKOKCHCHjiaHOB, 

30 BKJHOHaiOIIieH aJIKHJITpH3TOKCHCHJiaHbI, aJIKHJITpHMeTOKCHCHJiaHbl, 
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ajIKeHHJITpH3TOKCHCHJiaHbI, aJIKeHHJITpHMeTOKCHCHJiaHbl, aMHHOCHJiaHbl H flp. 

H/HJIH HX CMeCH. npHMepaMH n0fl06HbIX COeflHHeHHH HBJIHK)TCH 

MeTHJITpH3TOKCHCHJiaH, OKTHJITpH3TOKCHCHJiaH, BHHHJITpHMeTOKCHCHJiaH, 

BHHHJITpH3TOKCHCHJiaH, BHHHJI-TpHC-(2-MeTOKCH3TOKCH)cHJiaH, 3-

5 MeTaKpHJIOKCHnpOnHJITpHMeTOKCHCHJiaH, 2-(3,4-3nOKCHUHKJIOreKCH)-

3THJITpHMeTOKCHCHJiaH, rJIHIJHflOKCHnponHJITpHMeTOKCHCHJiaH, 3-

MepKanTonponHJi-TpHMeTOKCHCHJiaH, 3-aMHHonponnjrrpH3TOKCHCHJiaH H T.fl. 

B KanecTBe noBepxHOCTHO-o6pa6aTbraaioiij;HX areHTOB Hcnojib3yioT 

coeflHHeHHfl, Bbi6paHHbie H3 rpynnbi npeflejibHbix H HenpeziejibHbix >KHpHbix 

10 KHCJIOT, coflepacanjHx OT 8 ,11,0 20 aTOMOB ymepofla HJIH HX COJIH mejioMiibix 

MeTanjioB H/HJIH HX cMecn. IIpHMepaMH nofloSHbix coeflHHeHHH HBJDHOTCH 

cTeapHHOBaa KHCJioTa, ojieHHOBaa KHCJiOTa, JiaypHJiOBaa KHCJioTa, 

najibMHTHHOBaa KHCJiOTa, SereHOBaa KHCJiOTa, MHpHCTHHOBaa KHCJiOTa, 

>KHpHbie KHCJioTbi TajiOBoro Macjia H flp. 

15 rioBepxHOCTHyK) o6pa6oTKy npoBOfljrr HSBCCTHMMH cnoco6aMH, 

HanpHMep, cycneH3HOHHbiM cnocoSoM, HJIH cyxHM cnocoSoM, HJIH B npoqecce 

cyniKH, HanpHMep, B poTopHo-BHxpeBon MejibHHue. 

npe/uioHTHTejibHbiM aBJiaeTcs Hcn0Jib30BaHHe areHTOB JIJIK 

npoBefleHHJi o6pa6oTKH noBepxHOCTH B KOJiHHecTBe 0,1-5,0 % B pacneTe Ha 

20 rHflpOKCHfl MarHHJI. 

HaHonacTHijbi aHTHnupeHa raflpoKCHfla MarHHa, nojiyneHHbie no 

npeflJiaraeMOMy cnoco6y, HMeiOT peryjiHpyeMbie pa3Mepbi nepBHHHbix H 

BTOpHHHbix nacTHn H yflejibHyio njiomaflb noBepxHOCTH, HTO n03B0JiaeT HX 

npHMeH^Tb B opraHHHecKHX nojiHMepHbix MaTpnijax B KanecTBe 

25 flbiMonoflaBJiJiiomero HeTOKCHHHoro saMeflJiHTejia ropeHiw 6e3 CHHDKCHHJI 

MexaHHHecKHX CBOHCTB H TexH0Ji0rHHH0CTH nepepa6oTKH. 

HaHonacTHUbi aHTHnHpeHa raflpoKCHfla Marnna, nojiyneHHbie no 

npeflJiaraeMOMy cnocoSy, 6jiaroflapa CBOHM yHHKajibHbiM CBOHCTBaM Moryr 

6bITb HCn0JIb30BaHbI B nojiHMepHbix MaTpHIjaX, BKJIIOHaiOmHX nOJIHSTHJieH, 

30 nojinnponHjieH, conojiHMep smueHa-nponHJieHa, conojiHMep 3THjieHaKpHJiaTa, 
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nojiHCTHpoji, nojiHMep Ha 0CH0Be conojiHMepa 3TH neH B H H HJI auerara, 

nojinaMHfl, nojiHHMH^, nojiHKap6oHaT, nojiroxHjieHxepe^xanax, 

nojiH6yTHjieHTepe4)TajiaT, AEC-nnacxHK H x.fl. 

npe^JiaraeMbiH cnoco6 np0H3B0^CTBa HaHonacTHu aHXHnnpeHa 

5 rHflpOKCH^a MarHHH HjiniocTpHpyeTCfl cjieflyiomnMH npHMepaMH, 

aeMOHCTpnpyiomHMH cyuiHocxb npe^CTaBJiaeMoro H3o6pexeHHH, KOTOpBie 

HBUflioTca HJiniocTpaijHeH H He orpaHHHHBaiox o6nacTi, 3aaBjieHHoro 

MSoSpexeHHH. 

aHajiH3a nacxHii rnapoKCHfla MarHHfl SBIJIH Hcn0JiB30BaHBi 

10 cjie^yiomHe Mexo^bi aHajiraa: 

- rpaHyjioMeipHHecKHH cocTaB onpe^ejifljiH Mexo^oM jia3epHOH 

AH^paKitHH Ha npnGope Malvern MasterSizer - 2000 E c MO^yjieM Scirocco 

2000 npoH3Bo^,CTBa KOMnaHHH Malvern Instruments Limited, 

(BenHKoSpHTaHHfl); 

15 - y^enBHyio njioma^b noBepxHOCTH no MeTo^y E3T H o6x>eM nop 

onpeflejwuiH Ha BBICOKOCKOPOCTHOM aHajiH3aTope njioma^n noBepxHocTH H 

pa3Mepa nop «Nova 2200 e» npOH3BOflCTBa KOMnaHHH «Quantachrome 

Instuments» (CLQA); 

- OopMy H pa3Mep nacTHij, onpe^ejuuiH c noMomwo cKaHHpyiomero 

20 3JieKxpoHHoro MHKpocKona; 

- MacjioeMKOCTB onpeflejuuiH no TOCT 21119.8-75, nyHKT 3; 

- MaccoByio ^OJIIO acene3a onpe^enajiH cyjibcj)ocajiHiiHjioBbiM Mexo^oM. 

IIpHMep cpaBHeHna. 

B peaKTOp-aBTOKnaB, CHa6>KeHHbiH pySanncoH H xyp6HHHOH MemajiKOH, 

25 npn nepeMeuiHBaHHH 3arpy»caK>T 760,40 Kr pacxBopa rnnpoKCH/ia Haxpna c 

MaccoBOH flojien 10 % H 282,09 Kr pacxBopa 6Hiuo(j)HTa c MaccoBon aojiefi 

xjiopH,u;a MarHM 32 % H MaccoBon ^ojien >Kene3a 0,0008 %. MojibHoe 

oxHomeHHe HOHOB OH- : Mg++ cocTaBJiaeT 2,006 : 1. Co^ep^cHMoe peaKTopa 

HarpeBaiOT flo TeMnepaTypbi 180-190°C H Bbi,aep)KHBaiox npH nepeMeuiHBaHHH 

30 12 H. ITocjie QXJia>KfleHHJi cycnemHio c MaccoBon ^ojiew rnnpoKCH/ia MarHHfl 
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5,3 % oxjiaagjaiOT, (f)HJibTpyioT H npoMbreaioT OT XJIOPH/I,OB Ha npecc -

(fmjibTpe. OT»caTbiH oca^OK rw/ipoKCHfla MarHHA cymaT B BaKyyM-cyuiHJibHOM 

mKa(J)y npn TeMnepaType 60-65°C H ^aBjieHHH 100-650 MM.pT.CT., 3aTeM 

n3MejiBHaiOT Ha MejibHHiie MOJIOTKOBOTO THna. XapaKTepHCTHKH nojiyneHHoro 

5 rnapoKCHfla MarHHa npe^CTaBJieHbi B Ta6jiHU,e, (J)OpMa H pa3Mep nepBHHHbix 

nacTHii - Ha pncyHKax (j)Hr. 1,2. 

npHMep 1 

B peaKTOp, CHaGaceHHbiH py6auiKOH, jionacTHoii MeinajiKOH H 

TepMonapoft, 3arpy>KaioT npn nepeMeuiHBaHHH B TeneHHe 30 MHH 

10 0flH0BpeMeHH0 1,036 M3 pacTBopa rnzipoKCHfla KajiHa: co MaccoBon flOJieu 

18,3% H 0,421 M3 pacTBopa 6Huio(J)HTa c MaccoBon ^ojien xjiopnaa Marana 

33,5% H MaccoBon floneH 2cejie3a 0,0006 %. MonbHoe oTHonieHHe HOHOB OH- : 

Mg++ cocTaBJiaeT 2,006 : 1. PeaKijHOHHyto Maccy npn nepeMeuiHBaHHH 

HarpeBaioT ^o 45-55 °C H Bbi^epacHBaroT 1 H. 3aTeM peaKnnoHHyio Maccy 

15 neperpy^caiOT B aBTOKJiaB, cHa6»eHHbiH AByx-bapycHOH nonacraoH MeinajiKOH, 

pySauiKOH H flByMa 6ap6oTepaMH c OTBepcraaMH Kpyrjioro ceneHHa, fljia 

no^anH neperpeToro napa, onymeHHbiMH Ha 2/3 BbicoTbi HHxe ypoBHa 

peaKiiHOHHOH Maccbi H pacnojio^ceHHbiMH npoTHBononoacHO. PeaKqHOHHyio 

Maccy npn nepeMeuiHBaHHH HarpeBaioT H BbiflepacHBaiOT npH TeMnepaType 

20 180-185 °C npn nepHOflHHecKOH HMnyjibCHOH no^ane ocTporo napa c 

pacxo^OM 1,5-2,5 M /H, TeMnepaTypon 190 °C H ^aBJieHHeM 1,3 Mlla B TeneHHe 

2 H. nojiyneHHyio cycneH3Hio (JmnbTpyiOT H npoMbiBaiOT Ha npecc-(j)HJibTpe 

06ecc0JieHH0H BOAOH, cyuiaT B poTOpHO-BHxpeBOH MenbHHue. XapaKTepHCTHKH 

nonyneHHoro raflpoKCHAa Marana npe^CTaBJieHbi B Ta6jiHiie, (J)opMa H pa3Mep 

25 nepBHHHbix nacTHU - H Ha pncyHKax (J)Hr. 3,4. 

IlpHMep 2 

B peaKTop, CHaSaceHHbiH pySauiKOH, JionacTHoii MeinajiKOH H 

TepMonapo3, 3arpyacaiOT npn nepeMeuiHBaHHH B TeneHHe 30 MHH 
•> 

o^HOBpeMeHHo 0,881 M pacTBopa ra^poKCHfla HaTpna c MaccoBon floneH 15,4 

30 % H 0,421 M3 oHHiu,eHHoro pacTBopa 6Hiuo(J)HTa c MaccoBon aojien xjiopn^a 



WO 2015/065241 PCT/RU2014/000746 
13 

MarHHH 33,5 % H MaccoBon flOJieii »ejie3a 0,00035 %. MojibHoe OTHomeHHe 

HOHOB OH- : Mg44 cocTaBJiaeT 2,014 : 1. PeaKijHOHHyio Maccy npn 

nepeMeniHBaHHH HarpeBaioT flo 45 - 55 °C H Bbi£ep5KHBaioT 1 H. 3aTeM 

peaKLiHOHHyK) Maccy neperpyacaioT B aBTOKJiaB, CHaS^eHHtra flByxtapycHOH 

5 nonacTHOH MeinajiKOH, py6aniKOH H AByMfl 6ap6oTepaMH c OTBepcTMMH 

Kpyrjioro ceneHHa, am no^anH neperpeToro napa, onymemibiMH Ha 2/3 

BMCOTM HH»ce ypoBHa peaKiiHOHHOH Maccbi H pacnoJioaceHHtiMH 

np0THB0n0Ji0>KH0. PeaKiiHOHHyK) Maccy npH nepeMeuiHBaHHH HarpeBaioT H 

Btiflep^cHBaiOT npn TeMnepaType 180-185 °C npn nepHO^HHecKOH HMnyjibCHOH 

10 no^ane ocTporo napa c pacxo^OM 1,5-2,5 M /H, TeMnepaiypoH 220 °C H 

flaBJieHHeM 2,3 Mlla B TeneHHe 6 H. 

Bbi^ejieHHe rH^poKCHfla MarHHH npoBO^HT anajiornHHO npHMepy 1. 

XapaKTepHCTHKH nojiyneHHoro raflpoKCHAa MarHHH npe^cTaBJieHbi B TaSjinue, 

(J)opMa H pa3Mep nepBHHHbix Hacraii, - H Ha pncyHKax (fwr. 5,6. 

15 ripHMep 3 

B peaKTop CHa6>KeHHbiH py6auiKoii, JionacTHOH MeinajiKOH H 

TepMonapoS, npn nepeMeuiHBaHHH oflH0BpeMeHH0 ^03HpyioT 103,5 Kr/n 

pacTBopa rHapoKCH^a HaTpnn c MaccoBon AOJien 17 % H 64,97 KT/H 

OHHiueHHoro pacTBopa 6Hmo(j)HTa c MaccoBon flojieii xnopiifla MarHHH 32 % H 

20 MaccoBon AOJieii >Kejie3a 0,0003 %. MonbHoe OTHOineHHe HOHOB OH~ : Mg++ 

cocTaBJiaeT 2,014 : 1. TeMnepaTypy peaKiiHOHHOH Maccbi B peaKTope 

no/mep}KHBaK)T 40- 50 °C, BpeMH npeSbiBaHHH cocTaBJiaeT 1 H. H3 peaKTopa 

cHHTe3a peaKiiHOHHylO Maccy HanpaBJiaioT B aBTOKJiaB, CHa6>KeHHbiH 

^ByxMpycHOH JionacTHoii MemajiKOH, py6auiKOH H 6ap6oTepoM c OTBepcraHMH 

2 5 Kpyrjioro ceneHHs AJTH no/ian H neperpeToro napa, onymeHHbiM na 2/3 BbicoTbi 

HHace ypoBHfl peaKUHOHHOH Maccbi. TeMneparypy peaKiiHOHHOH Maccbi B 

aBTOKjiaBe no^nepacHBaioT 175-185 °C, BpeMH npeSbiBaHHH cocraBJiJieT 12 4. 

rioAany ocTporo napa c pacxoflOM 25-40 KT/H, TeMnepaTypon 190 °C H 

ZiaBneHHeM 1,3 Mlla ocymecTBjiHioT HMnyjibCHO. H3 aBTOKJiaBa cycneH3HK> 

30 qacTHU raflpoKCHAa MarHHH no/; ^aBneHHeM Bbirpy^caioT B cSopHHK noA CJIOH 
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cycneH3HH. IIonyHeHHyK) cycneH3Hio 4)HJibTpyioT H npoMtmaioT Ha npecc-

4>Hji&Tpe 06ecc0JieHH0H BOMOH, cyrnaT B poTOpHO-BHxpeBOH MejibHHue. 

XapaKTepHCTHKH nojiyneHHoro rnflpoKCHAa MarHHH npeflCTaBjieHbi B Ta6jiHLi,e, 

(j)opMa H pa3Mep nepBHHHbix nacTHii, - Ha pHcyHKax $Hr. 7, 8. 

Ta6jiHua - XapaKTepncraKa rHApoKCHAa MarHHH 

HanMeHOBaHHe IlpHMep ripHMep 1 npHMep 2 npHMep 3 

YflejibHaa noBepxHocTb, 14,9 11,3 5,2 7,1 
T paHynoMeTpHHecKHH 
cocTaB: 
AHaMerp 10 % nacTHii, 0,545 0,187 0,236 0,201 
AHaMeTp 50 % Hacraq 1,523 0,715 1,024 0,895 
AHaMeTp 90 % nacTHii, 4,105 2,472 3,381 2,696 
MaccoBan AOJIH >Kejie3a B 
Ha TPHOKCHA >Kejie3a 0,04 0,02 0,01 0,01 
Macca Macna, 
100 r rH,qpoKCH,ii,a MarHHH, 50 48 32 39 
OGbeM nop, CM /r 7,566 10"3 6,024-10"3 2,522-10"3 3,762-10"3 

Bejm3Ha, % 98 99 100 100 
5 

npHMep nOBepXHOCTHOH o6pa6oTKH 1. 

B peaKTop c MeinajiKOH H pySauiKOH 3arpy>KaiOT npn nepeMeuiHBaHHH 

423,92 Kr o6eccojieHHOH BOflbi, 125,15 Kr ocaflKa rHApoKCHAa MarHHH c 

(JwjibTpa, nonyneHHoro no npHMepy 2, c MaccoBon AOJieM ni,apoKCH,na MarHHH 

10 43,97 % H MaccoBon ^ojieH xjiopn^a HaTpHH 0,10 % H 1,10 Kr CTeapHHOBOH 

KHcnoTbi c MaccoBon floneM 99,5 %. CycneH3Hio HarpeBaioT AO TeMnepaTypbi 

80-90 °C, Bbiflep^cHBaiOT 1-2 H, 3aTeM cfwjibTpyioT Ha npecc-c|)HJibTpe H cyuiaT 

B poTOpHO-BHxpeBOH MenbHHue. nojiynaioT noBepxHOCTHO oSpaSoTaHHbie 

nacTHUbi rHflpoKCHfla MarHHH, MaccoBan AOJIH CTeapHHOBOH KHCHOTBI 

15 cocTaBjiaeT 2 %. 

IlpHMep nOBepXHOCTHOH o6pa6oTKH 2. 

B CMecHTenb rana XeHinejiH 3arpyacaioT 200 r nmpoKCH/ja MarHHH c 

MaccoBon flojien BOflbi 1,5 % , nojiyneHHoro no npHMepy 2, no^aiOT 2 r 

BHHHJiTpHMeTOKCHCHJiaHa Silquest A- 171, nepeMeniHBaioT 40-60 MHHyT. 
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nojiynaioT noBepxHocrao o6pa6oTaHH&ie nacTHLibi ompoKCHfla MarHHH, 

MaccoBaa ,zi;ojifl BHHHJiTpHMeTOKCHCHJiaHa cocTaBJiaeT 1 %. 

ripHBefleHHbie npHMepw noKa3i>iBaK)T, HTO npe^naraeMMH cnocoS 

np0H3B0flCTBa n03B0JTHeT nojiynaTB HaHonacTHUbi aHTHnnpeHa rH,iipoKCH,na 

5 MarHHH c perynnpyeM&iMH pa3MepaMH nepBHHHbix H BTOPHHHMX nacTHii H 

yaejitHyio nnoma^b noBepxHocTH. 

npHMep npHMeHeHHH HaHonacrau aHTHnnpena rH^poKCH^a MarHHH. 

100 Bee. H. yzjaponpoHHoro nojinnponnjieHa, 0,2 Mac.H aHTHOKCH^aHTa 

Irganox 1010 H 185Mac.H. HaHonacTHii aHTHrmpeHa raflpoKCHAa MarHHH, 

10 nojiyneHHbix no npHMepy 3, nepeMeniHBaioT o^Hopo^Horo COCTOHHHH H 

3KCTpyflnpyioT B ^ByxinHeKOBOM 3KCTpy^epe npn TeMnepaType 230 °C c 

nojiyneHHeM rpaHyji. 
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OopMyjia H3o6pereHHtf 

1. HaHOMacTHij,bi aHTHnnpeHa raflpoKCHAa MarHHH, HMeiomne 

5 reKcaroHajibHyio nnacTHHHaTyio CTpyKTypy, yaenbHyio nnoma^B 

noBepxHOCTH, onpefleneHHyio MCTOAOM E3T, He 6ojiee 20 M IT, cpeflHHH 

AHaMeTp BTopHHHbix nacTHH, onpexiejieHHbiH MeTo/ioM na3epHOH £H(f)paKijHH, 

He 6onee 2 MKM, BO3MO)KHO, noBepxHOCTHO o6pa6oTaHHbie, OTJinnaiomHeca 

TeM, HTO flHaMBTp 10 % BTOpHHHblX HaCTHU He npeBblULiaeT 0,8 MKM, flHaMCTp 

10 90% BTOPHHHMX nacTHH He npeBbiuiaeT 5 MKM, npHHeM nepBHHHbie nacTHnw 

yKa3aHHoro rHflpoKCHfla MarHHH HMCIOT (|)opMy reKcaroHanbHbix nuacTHH c 

npoflonbHbiM pa3MepoM OT 150 RO 900 HM H TOJHIJHHOH OT 15 ,qo 150 HM. 

2. HaHonacTHHbi aHTHnnpeHa iHflpoKCHfla MarHHH no n.l, 

OTJIHHaiOmHeCfl TeM, HTO HMeiOT CpeflHHH pa3Mep BTOpHHHblX HaCTHU, 

15 onpefleneHHbra MeTO^OM Jia3epHOH ,a,H<J)paKLiHH, OT 0,7 flo 1,7 MKM. 

3. HaHonacTHqbi anranHpeHa raflpoKCHAa MarHHH no n.l, 

OTJIHHaiOmHeCfl TeM, HTO HMeiOT y^ejibHyio njioma^b noBepxHocTH, 

onpefleneHHyio MCTO^OM E3T, OT 2 ^o 15 M IT. 

4. HaHonacraqbi anranHpeHa rH^pOKCHfla MarHHH no n.l, 

20 OTJIHHaiOmHeCH TeM, HTO HMeiOT npOflOJIbHblH pa3Mep nepBHHHbix HaCTHLl OT 

200 ,n;o 600 HM H TOJiniHHy OT 40 /io 100 HM. 

5. HaHonacTHiibi aHTHnnpeHa rnflpoKCHfla MarHHH no n.l, 

OTjiHHaioiHHecfl TeM, HTO HMeiOT MacnoeMKOCTb He Soiree, neM 50 r jibHHHoro 

Macna Ha 100 r rnapoKCHZia MarHHH. 

25 6. HaHonacTHHbi aHTHnnpeHa rnzipoKCHaa MarHHH no n.l, 
3 3 OTjiHHaK>mHecH TeM, HTO HMeiOT oSteM nop He Sonee 10,5x10" CM IT. 

7. HaHonacTHiibi aHTHnnpeHa rH^poKCHfla MarHHH no n.l, 

OTjiHHaK)iii,HecH TeM, HTO HMeiOT coflep^caHHe acejie3a B nepecneTe Ha 

TpnoKCHfl »ene3a He 6ojiee 0,01 %. 

30 8. HaHonacTHijbi aHTHnnpeHa rH^poKCHAa MarHHH no n.l, 
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OTJIHHaiOmHeCfl TeM, HTO HaCTHUBI nOBepXHOCTHO o6pa6oTaHBI OflHHM HJIH 

HeCKOJIBKHMH CHJiaHOBBIMH CBfl3yfOLL(HMH areHTaMH H/HJIH OflHHM HJIH 

HeCKOJIBKHMH IT0BepXH0CTH0-06pa6aTbIBaK)LHHMH areHTaMH B KOJIHHeCTBe 

0,1-5,0 % B pacnere Ha rnflpoKCHfl MarHHfl. 

5 9. HaHonacTHHiM aHTHnnpeHa raflpoKCHAa MarHHH no n.l, 8, 

OTJiHHaioinHecfl TeM, HTO CHjiaHOBtiH CBA3yioii];HH areHT BLiSpaH H3 rpynnbi 

opraHO^yHKiiHOHajiBHtix TpHajiKOKCHCHJiaHOB, BKjnoHapomeM 

aJ!KHJITpH3TOKCHCHJiaHbI, aJIKHJITpHMeTOKCHCHJiaHBI, 

aJIKeHHJITpH3TOKCHCHJTaHBI, ajIKeHHJITpHMeTOKCHCHJiaHBI H flp. 

10 10. HaHonacTHnbi aHTHnnpeHa raflpOKCHfla MarHHfl no n.l, 8, 

OTJIHHaiOmHeCfl TeM, HTO noBepxHocTHO-o6pa6aTBiBaioinHH areHT BBi6paH 

H3 rpynnbi npeflejiBHbix H HenpeflejibHbix >KHpHbix KHCJIOT, coflep»cain,HX OT 

8 flo 20 aTOMOB yrnepofla, BKjnonaiomeM creapHHOByio KHCJioTy, 

ojieHHOByio KHCJioTy, naypHJioByio KHCJioTy, najibMHTHHOByio KHCJioTy, 

15 SereHOByio KHCJioTy, MHpncTHHOByio KHCJioTy, acnpHbie KHCJIOTM TajioBoro 

Macjia H T.fl. H/HJIH HX COJIH menoHHbix MeTajinoB H/HJIH HX CMecn. 

11. Cnoco6 np0H3B0flCTBa HaHonacTHii, aHTHnnpeHa raflpOKCHfla 

MarHHfl, B03M05KH0 nOBepXHOCTHO 06pa60TaHHBIX, B3aHMOfleHCTBHeM 

BOflHoro pacTBopa xjiopnfla MarHHfl c mejioHHbiM K0Mn0HeHT0M, COCTOAIHHM 

20 H3 flByX CTaflHH, OTJIHHaiOmHHCa TeM, HTO Ha nepBOH CTaflHH OCymeCTBflfllOT 

B3anMOfleHCTBHe BOflHoro pacTBopa xjiopnfla MarHHfl c mejioHHbiM 

K0Mn0HeHT0M npH TeMnepaType He Bbirne 100 °C H aTMOc(J)epHOM flaBjieHHH 

npn MOJibHOM OTHOineHHH HOHOB OH" : Mg++ B npeflejiax 1,9+2,1 : 1, a Ha 

BTopon CTaflHH ocymecTBjiflioT raflpoTepMajibHyio nepeKpHCTajuiH3anHio 

25 nacTHn raflpOKCHfla MarHHfl npn TeMnepaType 120- 220 °C, flaBjieHHH OT 

0,18 flo 2,3 MTIa H npOAOJDKHTejibHOCTH OT 2 flo 24 H, npnneM npn 

npoBefleHHH raflpOTepMajibHOH nepeKpHCTajuiH3anHH fljifl npeflOTBpameHHfl 

flajibHeHinero pocTa nepBHHHbix nacTHn H yKpynHeHHfl BTOpHHHbix nacTHii 

nocpeflCTBOM arperapoBaHMfl peaKijHOHHyK) Maccy noflBepraioT 

3 0 nepHOflHHecKHM raflpoyflapaM neperpeTbiM napoM c reMnepaxypoH 160-240 
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°C H flaBjieHneM OT 0,6 flo 3,3 MTIa. 

12. Cnoco6 no n.ll, oTJiHHaiomHHCH TeM, HIO B KanecTBe 

xjiopnfla MarHHfl Hcnont3yK)T xnopHfl MarHHH npnpoflHoro HJIH 

CHHTeTHHeCKOrO npOHCXO>KZieHHfl. 

5 13. CnocoS no n.l 1-12, OTJiHHaK>mHHCfl TeM, HTO BOAHBIH pacTBop 

xjiopn/ia MarHHfl npeflBapHTejibHO OHHiqaiOT OT He^cejiareji&Hbix npHMecen 

>Kejie3a, H/HJIH 6poMa, H/HJIH 6opa, H/HJIH cyjit^aTOB, H/HJIH MapraHija H flp. 

14. Cnoco6 no n.ll, OTJinnaioinHHCH TeM, HTO B KanecTBe 

mejiOHHOTO KOMnoHeHTa Hcnojib3yK)T BOAHMH pacTBop raflpOKCHfla HaTpna 

10 HJIH THflpOKCHfla KaJIHfl, HJIH raflpOKCHfla aMMOHHH HJIH CycneH3HK> 

THflpOKCHfla KaJIbnHfl. 

15. Cnoco6 no n.ll, OTJinnaiomnHCfl TeM, HTO nojiynemie 

HaHonacTHii, rH^poKCH^a MarHHfl npoBOflHT B nepHOflHHecKOM HJIH 

HenpepbiBHOM pe>KHMe. 

15 16. Cnoco6 no n. 11, OTJinnaromnHCfl reM, HTO rnflpoTepMajibHyio 

nepeKpHCTajiJiH3an,HK> npoBOflHT B cpefle peaKnnoHHoro MaTOHHoro 

pacTBopa HJIH B fleH0HH30BaHH0H BOfle. 

17. Cnoco6 no n. 11, OTJiHHaioinHHCfl TeM, HTO rHflpoyflapbi 

neperpeTbiM napoM ocymecTBJinioT nepe3 OTBepCTHH jnoSoro ceneHHfl. 

2 0 18. CnocoS no n. 11, 0TjiHHai0iu,HHCfl TeM, HTO nojiyneHHbie 

nacTHLibi raflpOKCHfla MarHHH noflBepraioT nOBepXHOCTHOH o6pa6oTKe 

OAHHM HJIH HeCKOJIbKHMH CHJiaHOBBIMH CBH3yiOIIi;HMH areHTaMH H/HJIH 

OflHHM HJIH HecKOJibKHMH n0BepxH0CTH0-06pa6aTbiBai0ii];HMH areHTaMH B 

KOJiHHecTBe 0,1-5,0 % B pacneTe Ha rnflpoKCHfl MarHHH. 

2 5 19. Cnoco6 no n. 11, 18, oTJiHHaiomHHCH TeM, HTO CHJiaHOBbiH 

CBH3yioinHH areHT Bbi6paH H3 rpynnbi 0praH0(J)yHKnH0HajibHbix 

TpnaJIKOKCHCHJiaHOB, BKJIIOHaiOmeH ajIKHJITpH3TOKCHCHJiaHbI, 

aJIKHJITpHMeTOKCHCHJiaHbl, ajIKeHHJITpH3T0KCHCHJiaHbI, 

aJIKeHHJITpHMeTOKCHCHJiaHbl, H flp. H/HJIH HX CMeCH. 

30 20. Cnoco6 no n. 11, 18, oxjiHHaiomHHCfl TeM, HTO nOBepXHOCTHO-
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o6pa6aTMBaK>mHH areHT Bbi6paH H3 rpynnbi npe^ejitHbix a Henpe^ejibHbix 

acHpHbix KHCJIOT, co,zjep5KamHx OT 8 ,qo 20 aTOMOB yrjiepo^a, BKjnonaiomeH 

CTeapHHOByK) KHCJioTy, 0JieHH0Byi0 KHCJioTy, naypHJioByio KHCJioTy, 

nanbMHTHHOByio KHCJioTy, 6ereH0Byi0 KHCJioTy, MHpHCTHHOByFO KHCJioTy, 

5 }KHpHbie KHCJIOTbl TaJIOBOrO MaCJia H T.fl. H/HJIH HX COJIH meJIOHHblX 

MeTajuiOB H/HJIH HX CMecn. 


