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B wu300peTeHHMH ONHCAHA KOMIO3HMLMSA TMOKPBITHA HA BOJAHOW OCHOBE, MNPEAHAZHAYCHHAA A
00paboTKH, NMPH NMEYaTH C MOMOIUBIO KHIKOCTHOH 3nekTpodororpaduu, MOITOKKH, IIe KOMITO3HLHSA
MOKPBITUA HA BOﬂHOﬁ OCHOBC COACPKHUT CHOCO6CTBleH.[P[ﬁ AATC3HU MMOJTUMED, I(OJ'UIOI/[,HHLII\;[ JHOKCHI
kpemHusa B kogmuectBe oT 0,1 mo 1% B mepecdyere Ha Maccy CyXoi MOANOXKKH U TOJUMEPHOC
CBA3YIOLICE, BBIOPAHHOE M3 YMCNA CICAYIOINMX: NMOJHBUHHIOBBIA CIHHPT, KPAaXMaJ, XKCJAaTHH, Ka3CHH,
0eJoK, KapOOKCUMETHIILICIUTION03a, THAPOKCHATHIIICILIIOI03a; TIe CIOCOOCTBYOIIUIA aAr¢3HH MOJTHMED
BKJIFOYACT OJHO HIIH OOJbIIEE KOJHMYECTBO IMOBTOPSIOIMMXCS 3BCHBEB, KOTOPBIE CONCPMKAT TPETHUHYIO
AMHIHYIO TPYINIy, H IJ€ KOJHUYECTBO MOBTOPSIOINMXCH 3BCHBEB, COACPKAIMMX TPETHUHYIO AMHIHYIO
rpymmy, pagHo ot 70 1o 100 M01.% B nepecyere Ha KOJIMYECTBO CIIOCOOCTBYIOLICTO AArC3UH MOJTHMEDA,
I7IC OTHOIIEHUE MACCHI CIIOCOOCTBYIOILETO aATC3HH MOIMMEPA K MACCE KOJUIOMAHOTO THOKCHIA KPEMHHUS
cocrasmier ot 1:1 go 1:0,2. B u300peTeHuH Takke OMHCAHBI CIIOCOOBI, KOTOPBIE NMPEIHAZHAYCHBI I
obecreueHus yJIy4IICHHOH aare3uu >KUAKOTO 3JIEKTPOrpahuueckoro u300paKEHHS H M YTy YIICHUS
Aare3uu JICKTPOTrpaPuIeCKOT0 H300paKEHHS K OOpPAOOTAHHOH MOMIOKKE, B KOTOPBIX HCHOJB3YETCS
YKa3aHHAA BBILIC KOMITIO3UILIHA.
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O0aacTh TEXHHKH, K KOTOPOIi OTHOCUTCS H300peTeHne

Hacrosiee u300peTeHiEe B LEJOM OTHOCHTCS K KOMIIO3HILMAM M CHOCO0AM, MPEIHA3HAYCHHBIM 1711 00pa-
OOTKHM MOAJIONKKH M I YIy4LICHHS aare3ud H300pakeHUs K 00OpabOTAHHOM IMOMJIOXKKE, H, TOUHEE, HACTOALICE
U300pPETCHUE OTHOCHUTCS K CHCTEMAM M CIOCO0aM, B KOTOPBIX A1 0OpabOTKH MOMNOXKKH M A YIIyULICHHA ax-
TC3HH JJICKTPOTPAPHUCCKOr0 H300pKECHUA K 00paOOTAHHON MOATOKKE MPUMCHIIOT KOMOHHALIMIO TPETHYHOTO
HOJIMAMHIA U KOJUIOUTHOTO THOKCHIA KPEMHHS.

YpoBeHb TeXHUKH

[Tpu meyaTu ¢ MOMOIUBIO XUAKOCTHOH 3nekrpodororpaduu (KIP) nms meyarn HA MOATIO0XKKAX BMECTO
CYXOro MOpPOIIKOOOPA3HOTO TOHEPA UCTIOJIB3YIOT XKHIAKYIO KPACKy. THNMYHBIMU NMPUMEPAMM NEYATHBIX MALIHH
s KID seasrorcsa nmeyarneie Mamuabl HP Indigo Digital. Yactus! ToHepa, coaep kammecs B )KHIKOH Kpac-
K€, HCTOJIB3YIOLICHCS A1 Ne4aTH ¢ moMOIbk XKO®, ABIAOTCA JOCTATOUHO HEOOIBLIMMH, IIO3TOMY H300paXe-
HH, HareyaTaHHble ¢ nomouipio JK3®, He CKPBIBAFOT HEPOBHOCTH/TJTHELl TOBEPXHOCTH, HAPHMED, OYMaXKHBIX
noaoKeK. JKuakas kpacka (B HACTOSIIEM M300PETCHUH TAKXKE HA3BIBAOINAACA "KpackoH", ">KHIKUM TOHEpOM"
i "kpacko# amg XK3P"), ucnonb3yromascsa qis neyatu ¢ nomoisio JKI®, npeacrasiser coboif cycneH3 o
HEOOIBIIHX YACTHI ITUIT'MCHTA, 06naaa}0umx pa3sMEPOM, HAXOOAIUMCA B AUANTA30HE MPUMEPHO OT 1 a0 2 MKM, B
HEBOJHOM >KMAKOCTH. J[A MeyaTH ¢ MOMOIIBIO XKUAKOCTHOH 31eKTpodoTorpaduu 0OBIMHO HCHOIb3YIOT JKHA-
Kyt kpacky HP® Electrolnk®. Cuuraercs, uTo npH neyatu ¢ nomoiusio XXI3® nocpeactsoMm uudpoBoi neyaTu
HOJTYyYaroT OJHU M3 JIyYIIHX MO KaYECTBY H300pa’KEHHS MPH CPABHHTEIBLHO BHICOKOH CKOPOCTH MEYATH.

Haneuarannsie ¢ momompro XKD u3o0pakeHHs, a TAKKE H300PAKEHHSA, NMOJIYYCHHBIE IO METOAUKAM
3EKTPOPEnporpauueckoil NeyaTH ¢ MCMOJb30BAHHEM CYXOr0 TOHEpA, HE NMPUIMIAKT K MOUIONKKAM. XOTH C
LEJBI0 YIYYLICHUS AATC3UH H300PAKCHHA, 00PA30BAHHOTO U3 KHUIKOTO TOHEPA, HA MOAIOXKKH HAHOCHITH OOBIY-
HbIE KOMITO3HLIHH, HEOOXOAMMBI TOTIOJHUTEIIBHBIC YIIyYIICHUsA BCieACTBHE (1) pa3HOH aare3uu B 3aBUCHMOCTH
OT copTa OyMaru, HCMOJb3YKOIICHCA B KAUECTBE MOIOKKH, U (2) 3aTPyAHCHUSA 00CCHCUCHHUS OTU3KOM K COBEp-
meHHo# (100%) aare3umu HameuyaTaHHbIX ¢ momolublo XK@ n300pakeHHH, ONPEAEICHHON MO CTAHIAPTHBIM
MmeroaukaM ¢pupmsl HP®, HezaBrucuMO OT copra Oymaru.

[Tpu mpoBeJeHUH THIHYHOH 0OpabOTKH Oymaru B Ipecce A MPOKJICHBAHHUA IOCHE NMPEABAPHTEIBHOMH
CYILIKH Ha MOBEPXHOCTh OyMAaru HaHOCAT PAcTBOP Kpaxmana u JoOaBku. OOpabOTKy MPOBOIAT B CEKIHU Mpecca
JJ1 MPOKJICHUBAHHA OYMAaroJeaareJIbHOW MalMHbL MI3rOTOBICHHYIO W OJMH pa3 WIH YACTHYHO BBICYIUCHHYIO
Oymary oOpabaThIBAIOT KOMITO3HIKEH, COACPIKAIUCH IJIABHBIM 0OPAa30M BOJHBIH PAacTBOP WM JHCIEPCHIO IO-
JHUMEPA U CBA3YIOLICE, TAKOE KAK KpaxMaj. Jrta 00padoTka HA3bIBACTCS 00PaOOTKON B Mpecce M MPOKJICUBA-
HHA. AJTBTEPHATHBHO, TOTOBYIO M BBICYLICHHYIO Oymary oOpabaThIBalOT KOMIIO3HLMEH, COACpIKAILECH pacTBOp
HIIH JUCTICPCUIO CIIOCOOCTBYIOLICTO aATe3UH MOJUMEpa. JTa 00paboTka WHOTAA HA3BIBACTCS IPYHTOBKOMH. OO0-
pabOTKy MOYKHO MPOBOJUTH 33 HECKOJBKO THCH, MJIM MUHYT, MM CCKYH J0 MPOBCACHHS MECUATH, H €€ MOXKHO
MPOBECTU B YCTPOMCTBE AJI1 HAHECCHUSA MOKPBITHA, KOTOPOE HE SAB/ETCS YACThK) NEUATHOHW MAIUMHBI, WIH B
YCTPOHCTBE AJI1 HAHECEHHS MOKPBITUSA, KOTOPOE SBIICTCS YACThEO MEYaTHOH ManmmHbl. CyIIKy MPOBOJAT B IMPO-
MEXKYTKE MEXIy HAHECCHHEM KOMIO3HLMH U MEYaThio. [ PyHTOBKY HCHOJIB3YIOT A8 LEJIOT0 Psiaa HOATOXKEK, OT
Oymaru 10 rlactmacc. B 6yMakHO#H MPOMBIIIZICHHOCTH ITPU NMPOBEACHUH TUIIHYHOH IMPOLEIYPbl H3TOTOBICHUSA
TaK Ha3bIBacMOH "OyMaru C MOKPBHITHEM" HA BBICYIUCHHYIO OyMary HaHOCAT KOMITO3HLMIO HOKPBITHS, B OCHOB-
HOM COJCPXAIUYI HAMOJHUTCIM, TAKHEC KAK [JIMHA, M CBA3YIOLIME, TaKHe Kak Kpaxmal B ciayuyae cmocoo6a,
HpEIaracMoro B HACTOSILIEM H300PETEHUH, KOMIIO3ZHLIKIO, COACPIKAILYIO TPCTHUYHBIH MOJHAMUI ¥ KOJUTOUAHBIH
JUOKCHA KPEMHHUS, MO’KHO HAHECTH B KQUECTBE YaCTH KOMIO3ULUMH A5l 00pabOTKH B Mpecce A1 HPOKICHBAHHSA
HJIH B KAYCCTBC ITPYHTOBKH, HJIH B KAYCCTBEC YACTH I'PYHTOBKH HJIH B KAYECTBC YACTH KOMIIO3HIHMH INMOKPBITUA
s OyMaru.

B TeueHHe MHOTHX JIET MPOBOJUIM HAHECCHHE HA MOBEPXHOCTh OYMAru HECKOJBKHX PA3JIMYHBIX JOOABOK
BMECTE C KpaXMaJioM WM B KAYECTBE IPYHTOBKH, JJIs1 OOCCIICUCHUS PA3IHUHBIX XaPAKTEPHCTHK, OT Y JIy4IICHHO-
ro NpPOKJICHBAHHA (BOHOCTOﬁKOCTb) A0 YJIYYHICHHBIX KA4Y€CTBA NEYATH, AATC3HH HANCYATAHHBIX C IMOMOIUBIO
3MCKTpOpenporpaduu H300paKCHUH H HOBEPXHOCTHON MPOYHOCTH KPACKH.

OnxHAaKO HCHOJTB30BAHHE KOMOWHALMH TPETHYHOTO MOJHAMHIA, TAKOTO KAK MOJMATHJIOKca3zoauH ([13-
OKC), u KOJTOMAHOTO THOKCHIA KPEMHHMSA A1 00pabOTKHU B Ipecce A MPOKICHBAHMSA, B KAUECTBE I'PYHTOBKH
HIIH 06pa60TKP[ C NOJTY4YCHHEM 6yMaru C NMOKPBITHEM, HE ABJIAJIOCH U3BCCTHBIM U NMPECHUMYIICCTBA B OTHOLICHUH
are3uH )KUIKOrO TOHEPA ABJAIOTCS HEOXKUIAHHBIMU. HICOAb30BaHUE TOIBKO KOJUIOUIHOTO THOKCHAA KPEMHUS
He 00eCreynBaeT TaKUX XKE MPEUMYLICCTB. B HacTosmeM H300PETCHUH 3AMEHEHO UCMOJb30BAHHE TPETUYHOTO
noauamuaa 6e3 100aBICHHUSA KOJUIOMIHOTO JHOKCHIA KPEMHHSA HA MCIOJb30BAHHEC KOMOWHALMH TPETHUHOTO
HOJHAMHAA H KOJJIOMTHOTO JUOKCHAA KPEMHHS.

OxHuUM peleHHeM I yJIyYIUCHMS aATe3HH HANCYATAHHBIX C NMOMOINBI0 neyatHoH mammusl HP Indigo
Digital nzo0pakeHuit sBysieTcst 00paboTka OyMaru COnoJIHMEPOM 3THIICHA C AKPHIIOBOH kuc1oToi. OxHaKo 00-
HAPY>KEHO, YTO COMOJMMEP 3THJICHA C AKPHJIOBOH KHCJIOTOH HE SABIACTCS I(P(PECKTHBHBIM, €O HCHOJb30BAHUEC
HMPHBOJUT K 0OPA30BAHUIO OTJIOXKCHHH BO BPEMS IPOBEICHHUS MPOLECTY Pl HAHECEHHS MOKPHITUA H YMECHBIICHHIO
MOBEPXHOCTHOTO TpeHusA Oymaru. [lpoBeaeHue 0OpaOOTKH TPETHYHBIMH MOJHAMHAAMH, TAKHMH KAK
HOJIU3THUIIOKCA30IHH H MOTMBHHUIITUPPOIMIOH, BO MHOTHX CIy4asx SABIUIOCH 0oiee 3()(DEeKTHBHBIM, H OHH HE
BBI3BIBATIH 00pPA30BAHHE OTJIOKCHUH MM YMEHbIICHHE TpeHusA. OJHAKO OOHAPYKEHO, YTO OHH OOECTICUHBAIOT
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MEHBIIME MPEHMYIICCTBA B CJIy4ae MOJIOKEK HIIM OyMaru-oCHOBbI, 00JaJal0NICH OTKPBITOH UM OoJee mopuc-
TOW CTPYKTYpOH, YeM B ciy4ac OyMaru-oCHOBBI, OOmajmaromei ©Oojee 3aKpbITOH HIH MEHEE IOPUCTOH
CTPYKTYpod. BriocneacTBUH OOHAPYKEHO, YTO JOOABJICHUE COJICH ATFOMHHHUS MOXCT OCTA0UTH YMCHBIICHHUEC
3} (CKTHBHOCTH.

OnHako T0OABICHHE COJICH aMFOMUHUS CYILUECTBCHHO YMEHBIUACT 3HAYCHUE pH pacTBopa U B HEKOTOPBIX
CIy4asX MOXCT BbI3BATh OOPA30BAHUE OTJIOKCHUHU B CIIy4yae KOMITOZHIMHI, UCTOTB3YIOIIUXCA B MMPECCE AT MpOo-
KJICHBAHUA OyMaru, # B HEKOTOPBIX CIIYYasX YXyIIUaTh BO3ACHCTBUE ONTHYECKUX OTOCTMBAOINKMX areHToB. [1o-
3TOMY HEOOXOTHMBI APYTHE KOMIO3UIMH, KOTOPhIC HE MPUBOAAT K CYIIECTBEHHOMY YMEHBIICHHIO 3HaUeHus1 pH
KOMIIO3HLIMH, HCMIOIB3YIOILEHCS B mpecce A1 MPOKJICHBAHUS OyMaroJeiaTeIbHOM MAIUUHBL, U HE MPEIATCTBY -
10T TOOABJICHUIO ONTHYECKUX OTOCIUBAIOLIHX AaTCHTOB.

B npoBeCHHBIX B HACTOSILIEM H300PETCHUH MCCICAOBAHMAX MOKA3aHO, YTO JOOABJICHUE KOJUIOHIHOTO AU~
okcuaa KpeMHus M momudTuiaokcazonauHa (II90KC) unam Apyrux TPETHHHBIX HOJIMAMMIOB IPH 00pabOTKE B
npecce Aad NpOKICHUBAaHHA OOCCICUMBACT YJIyYIUCHHbIC pabOyHMe XapaKTCPUCTUKH OOJNAJAOINCH OTKPBITOMH
CTPYKTYpPOH OyMAarH-oCHOBBI M, TAKHM 0OpPa30M, 00CCMEUHUBACT BOZMOXKHOCTh 3aMCHBI KOMITO3UIMIHA, HCIIOJIb-
3YHOIIMXCA B HACTOALICC BPEMS B MPOMBILIUICHHOCTH. AHAIOTHYHBIM 00Pa30M, COTJIaCHO U300PETEHHIO OOHApPY-
KCHO, 4TO ucnob3oBaHUe koMOuHamu [TOOKC umu apyroro tperuunoro noauamuaa (TITA) u kOJIOHMIHOTO
JUOKCHAA KpeMHHUs 00ecneynBacT 00Jiee CYILECTBEHHOES YIIYUIICHUE aAre3HU K MOJJI0OXKKE HANCUYATAHHBIX C MO-
mompro X3P m3o0paxkenuit, yem ucnoib3oBaHue Toabpko [IDOKC wmm TITA, uau KONJIOMIHOTO JHOKCHAA
KPEMHHUA. B MPOBEACHHBIX B HACTOALLICM H3o6peremm HCCICAOBAHHUAX TAKIKE IMMOKA3dHO, YTO I(OJ'UIOI/[,HHLI?[ AU~
OKCHI KPEMHHS HE 00CCIICUMBACT HHUKAKOTO MPCHMYINECTBA, €CIH €ro MCHOb3yIT 0e3 modasneHus [T30KC
umu TTIA.

COOTBETCTBEHHO, HCOOXOIUMO Pa3pabOoTaTh CUCTEMBI H CIOCOOBI, MPEIHASHAUYCHHBIC A1 00padOTKU MOA-
JIOXKKH M JJI YIYYIICHHS aAre3ud u300pakeHus k 00paboTtaHHOH moanoxkke. Kpome Toro, apyrue HeoOXoau-
MbIE OCOOCHHOCTH ¥ XapAKTEPUCTUKHU CTAHYT MOHATHBI U3 MOCCAYIOLIET0 KPATKOTO U3IOKECHHSA CYIMHOCTH U30-
OpeTeHUA M MOIPOOHOTO OMMUCAHUA H300pPETCHHSA, M NMpUiaraeMod (opMyIsl H300OPETCHUS, PACCMOTPEHHBIMU
BMECTC C MPUIATACMBIMH MPUMEPAMH H MPUBCACHHBIMHU BBIIIC ONMMUCAHUAMHU obaactu TEXHHKH, K KOTOpOI\:[ OTHO-
CHUTCS H300pPETEHHE, U YPOBHS TEXHHKH.

Kparkoe u3/10:keHHe CYIHOCTH H300peTeH sl

Hacro;uuee H3o6pere}me OTHOCHUTCA K KOMIIO3HIIUH NMOKPBITUA HA BOﬂHOI\:[ OCHOBCE, npenﬂamaqem{oﬁ AJIA
00pabOTKH, MPHU NEYATH C MOMOILBIO JKUIKOCTHOH 31eKkTpodororpaduu, moanoxku. KoMmo3uuus noKpeITHI HA
BOJHOU OCHOBE COACP)KHT CIIOCOOCTBYIOIIMIA AATC3UH MOJUMED; KOJIIOHIHBIA JUOKCHI KPEMHHUS B KOJHYCCTBE
ot 0,1 10 1% B mepecuyeTe Ha MACCy CyXOH NMOAJIOXKKH, H IOJUMEPHOE CBS3YIOIUEE, BHIOPAHHOE M3 YMCNA Cle-
OYIOIMUX. MOJMBHHUIIOBBIN CIIHPT, KpaXMaJ, KCJATHH, Ka3cHH, OCNOK, KapOOKCHMETHIILELII03a, THIPOKCH-
STUILEIUTIO03d; A€ CNOCOOCTBYIOIMK aAre3u MOJMMEDP BKJFOYACT OJHO MM OOJbLIee KOJMYECTBO MOBTO-
PAOIIHKXCA 3BECHBEB, KOTOPBIC COACPKAT TPETHUHYH) AMHUAHYHO rpynmy, U ra€ KOJIHYCCTBO MOBTOPAFOIIHUXCA
3BEHBCB, COACPKAIMUX TPETHYHYIO AMHIHYIO rpymmy, paBHO oT 70 10 100 Mon1.% B mepecyeTe Ha KOJIHYCCTBO
CIOCOOCTBYIOILETO AATe3HH MOJTUMEPA, TAC OTHOLICHHE MACChl COCOOCTBYIOILETO AAre3Hd MOJIMMEPA K Macce
KOJUIOMIHOTO THOKCHAA KpEMHUSA cocTaBmieT ot 1:1 mo 1:0,2.

Hacrosmee u300peTeHHE TaKKE OTHOCUTCS K CHOCO0Y 00pabOTKH MOAIO0MKKH AT 0OCCIICYCHUS YTy YIICH-
HOU aIre3UH XKHUIKOTO 3ICKTPOrpadhuaeCkoro H300pakeHHUS, BKIFOUAFOIIIHIA:

a) MOJIy4YEHHUE MOJIOKKH,

b) HaHeCeHHE HA MOMJIOXKKY KOMIIO3HMIMH HAa BOJHOI OCHOBE B Mpecce AN MPOKJICHBAHUA C HMOTY4YCHHEM
00paOOTAHHOU MOJJI0MKKH, KOMIO3HLMSA COACPIKUT. CIIOCOOCTBYIOIIMI anre3uH IMOMMED, BKIHOYAKOIIUN OJHO
Ui O0JbLICE KOJHYECTBO MOBTOPSFOLIMXCS 3BCHBEB, KOTOPHIC COACPIKAT TPETHYHYKO AMUIHYIO IPYIITY, H KO-
JHYECTBO MOBTOPSIOLIMXCS 3BEHBEB, COACPKALIMX TPETUYHYIO aMHUIHYIO rpymiy, pasHo ot 70 o 100 mon.% B
HepecyeTe Ha KOJMYECTBO CMOCOOCTBYOLIETO aAre3HH MOJIHMEPA; KOJIOWIHBIH JHOKCUI KPEMHHUS B KOJIHYECT-
Be ot 0,1 10 1% B mepecueTe Ha Maccy CyXO# MOIIOMKKH, H HOJHUMEPHOE CBIA3YIOLICE, BRIOPAHHOE U3 YHCIA Clie-
JOYIOIMX. MOJMBHHUIIOBBIN CIIHPT, KpaXMaJ, XCJATHH, Ka3eHH, OCJOK, KapOOKCHMETHIILEILII03a, THIPOKCH-
STUILEIUTIO03a; M A OTHOIUCHHE MACChl CMOCOOCTBYIOLIECTO AAre3UH MOJUMEPA K MACCe KOJTIOMAHOTO AHOK-
cuja KpeMHus coctasiet ot 1:1 mo 1:0,2;

) cymky 00pabOTAHHOM MOIOKKH;

d) HaHeceHue HA 0OPAOOTAHHYHO MOIOXKKY MKHIKOTO TOHEPA C MOIYUYCHHEM H300paKCHHA HAa 00padoTaH-
HOH MOJIOKKE.

B apyroM HeorpaHWYMBAIOIIEM BApHAHTE OCYIUECTBICHHUS HACTOAIIECE H30OPETCHUE OTHOCHTCA K CHOCOOY
YIIyUIICHUS aAre3uH 3JEKTPOrpadHuecKoro H300paxxeHus k 00padoTanHOH moasoxkke. Crocod BKIIOYACT IO-
Jy4YeHUE MOAI0XKKH, HAHECEHHUE HA MOJJIOKKY KOMIIO3HIMH HA BOJHOM OCHOBE, COAEepIKaILeH CIIOCOOCTBYFOLIHI
aAre3uH NOJMMED, BKIFOYAOIUHUIA OXHO MM OOJbIIee KOJHYESCTBO HOBTOPSIOLIMXCS 3BEHBEB, KOTOPBIE COACPHKAT
TPETUUHYHO AMUAHYHO rpynmy, H rTA€ KOJTHYCCTBO MOBTOPAOIUXCA 3BEHBEB, COACPKAIIUX TPETUIHYO AMUIHY KO
rpymy, pagao ot 70 1o 100 Mos.% B mepecueTe Ha KOJIMUYECTBO CIIOCOOCTBYIOLICTO aAre3Hu MOJUMEPA, H KO-
JOUTHBIH AHOKCHA KpeMHMA B KommdecTse oT 0,1 1o 1% B mepecueTe Ha Maccy CyxO# MOAJIOXKH, U IIE OTHO-
IICHHE MACChl CIOCOOCTBYOLICTO AAre3Hy MOJTUMEPA K Macce KOJIOMIHOTO JHOKCHIA KPEMHHUS COCTABISET OT
1:1 mo 1:0,2, ¢ moxyueHHeM 0OPAOOTAHHOU MMOAJIOKKH, HAHECCHUE HA 0OPAOOTAHHYIO MOAJIONKKY KHIKOTO TO-
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HEpa C MOJYYCHHEM JJICKTPOrPaAPHIECKOro H300paXKCHUS Ha 00PAOOTAHHOM MOATIOKKE.
IMoapoOHoe onucanue H3o0peTeHust

[TpuBeieHHOE HUXKE MOAPOOHOE ONHCAHUE MO CYLIECTBY SBIACTCS JIMING MILTFOCTPATHBHBIM M HE MPEIHA-
3HAYCHO 11 OTPAHMYCHHUA HACTOSIIECTO M300pPETCHHS MM NMPAKTHYECKOTO OCYINECTBICHUA M MPUMCHEHMS Ha-
crosmero u3obpercHus. Kpome Toro, He ciexyeT OrpaHHUHBATHCS HHKAKUMH TEOPETHYECKUMH COOOPKEHHA-
MH, NPHUBEACHHBIMH B IPCAIICCTBYIOIUEM ONHCAHMM YPOBHA TEXHUKH HIH IOCJICAYIOIIEM IOJPOOHOM
OTIHCAHUH.

Hacrosmee u3o0pereHHE OTHOCHTCS K KOMIIO3HLHMSAM M Croco0aM, NMpPEAHA3HAYCHHBIM A1 00paboTKH
HOAJOKKH W/HIH U YIyUIICHUS ar€3MH XKUIKOTO TOHEpA K MOJMJI0KKE. B HEKOTOPBIX BAPHAHTAX OCYILECTB-
JICHUA HACTOAIICC M300PCTCHUE OTHOCHTCS K CIOCOOY YIIYUIICHHS aAre3uH M300paKeHHsA, 00pPA30BaHHOTO U3
MKHJIKOTO TOHEpPA MPHU MEYATH C MOMOILBIO JKUIAKOCTHOH 3nekTpodoTorpaduu (neyars ¢ nomoupro XKI®). Ipu
HCNOJIb30BAHUH B HACTOSAIIEM H300PETCHHH TCPMUHBI "MIEYATH C MOMOMIBIO JKUAKOCTHOH 3NeKTpooTorpaduu”,
"mevars ¢ momorupo JXKI®", "3nekrpopenporpadpuueckas neyaTh ¢ UCHOIb30BAHHECM YACTHIL )KUAKOTO TOHEPA"
WM "kceporpaduueckas neyaTh ¢ UCIMOIb30BAHHEM YACTHI KHIKOTO TOHEPA" MOMHO HCIOJIb30BATh B3aUMO3a-
MEHAEMBIM 00pA30M; BCE OHH BKJIIOYAIOT, HAPHMEDP, MCIOIb30BAHHE NMEYATHBIX ManmH U Meroauk HP Indigo
Digital. Kpome TOr0, Mpy HCIOJb30BAHMH B HACTOAIIEM H300PETCHHHU NEYATh C MOMOIIBIO JKHUIKOCTHOH 3JCK-
TpohoTorpauu He 03HAYACT U HE BKITFOYACT METOAUKY O(CETHOM MEYATH, H3BECTHYIO, Kak juTtorpadus, u 60-
nee moapoOHO onucaHHyro B myOnukanuu Alex Glassman, Printing Fundamentals, TAPPI Press, 1985, xotopas
BO BCEH €€ MOJTHOTE BKJIFOUCHA B HACTOSILEE H300PETCHHE B KAUECTBE CCHIIKH.

KoMno3umus, HaHOCHMAash Ha MOAJIOKKY, NMPEACTABISIET COO0H KOMITO3HLMIO HA BOJAHOH OCHOBE, KOTOpAs
BKJIFOYAET CIIOCOOCTBYIOIUMH AAre3uH NMOIUMEP, KOJUIOMAHBIA THOKCHA KPEMHHUS H HEOOA3aTEIbHO MOTUMMEPHOE
ceasyromee. Crioco0 BKIIOYACT CTAAHM MOJYUYCHHUS MOIOXKKH, HAHECEHHS HA MOAJIOXKKY KOMIIO3HIIMH HA BOJ-
HOU OCHOBE C MOJYYCHHEM O0OpPAOOTAHHOW MOJIOKKH M HAHCCEHHA >KUAKOTO TOHEPA Ha 0OpabOTAHHYKO MOA-
JIOXKKY C MOJIy4CHUEM H300pAKCHHS HA 00PAOOTAHHOM MO JTOKKE.

B HEKOTOpBIX BApPHAHTAX OCYIUECTBICHHS >KUIAKHH TOHEP BKJIIOYACT CYCIEH3UIO MUTMEHTA HIIH COACPIKa-
IIMX MUTMEHT YACTUL B HEBOTHOMU MKUIKOCTH. JKHIKUI TOHEP HAHOCAT HA 0OPAabOTAHHYIO MOJI0XKKY MyTEM M-
YATH C TOMOIIBKO XKUIKOCTHOH 3nekTpodororpaduu.

CrnocoOCTBYOLIMH aATe3HH MOJMMEP MOXKET BKJIHOYATh IO MEHBLICH MEPE OJHO MOBTOPSIOIIEECS 3BEHO.
Ecimm B HacTosimueM H300pPETEHUH HE YKA3aHO MHOE, TO NMPH HUCIIOJIb30BAHHM B HACTOAIIEM H300PETCHHH TEPMUH
"momiMep" 03HAYAET MOJUMED, BKIFOYAOIIUH MOHOMEPHBIE 3BEHbS OJHOTO MM OOJIBINETO KOJHYECTBA THIOB,
KOTOPBIN MOXKET BKJIIOYATh, HANMPUMED, COTIOJIUMEDHI U TPOHHBIE COMIOTUMEDBI.

B HEKOTOPBIX BApPHAHTAX OCYLICCTBICHHUS CIIOCOOCTBYIOLIETO AATE3HU IMOJUMEPA MOBTOPSIOIIEECS 3BEHO
COJCPIKUT JIOKAIM30BAHHbIA CHIBHBIH OTPULATEILHO 3APSUKEHHBINH JHITONb (TAKOH, KAaK KapOOHHIIbHAS IPYIINa)
U HE COJEPKHT CUIbHBIN NMOJOXKUTEIBHO 3aPSDKEHHBIN JUI0JIb. [IpH HCMOIb30BAHUH B HACTOSIIEM H300PETCHUH
TEPMHH "JTOKATH30BAHHBIA CUJIBHBIH OTPULATCIBHO 3aPSDKCHHBIN JUIOB" 03HAYACT, YTO B CTPYKTYPE MOBTO-
PSFOLIETOCS 3BEHA CONEPXKHTCS ()YHKIHOHAIbHAS IPYNINA, TAKasA KaK KapOOKCHIPYINA, U B HACTOSILEM H300pe-
TCHHH TEPMHH "CHJIBHBIH" ONpeJencH, KaKk 00NaJaromui JTOKATBHBIM JUIIOJIBHBIM MOMEHTOM, PaBHBIM Ooliee
2 muH, TAEC U3BECTHO, YTO KAPOOHUIIBHASA IPyMNa 00JaAAET AUIOJIBHBIM MOMEHTOM, PABHBIM IIPHMEPHO 2,4 JHH,
JOKAJTbHBIH JUIOJbHBIH MOMEHT BOZHHKACT BCICJACTBUE PA3HOM 3JIEKTPOOTPHULATEIBHOCTH COCIUHCHHBIX BME-
CTe aTOMOB. B HacTosemM H300peTeHUH TEPMUH "HE COACPXKUT CUIIBHBIH MOJIOKHUTENBHO 3aPSHKCHHbBIH JHITOIB"
03HAYACT, YTO HE COACPIKUTCS JIOKATH30BAHHBIN JUIOJb (TAKOW KaK T'MAPOKCHUIPYIIA), KOTOPBIA 00IagaeT au-
HOJIbHBIM MOMEHTOM, paBHbIM Oosiee 0,8 muH. [ToBrOpsroImEeecs 3BeHO MOXKET BKJIIOYATh, HO HE OTPAHHYHBATHCS
TOJIBKO €10, HAITPUMEP, KAPOOHHIBHY O IPYIIITY.

B apyrux BapHaHTax OCYIIECTBJCHHUA CMOCOOCTBYIOLIETO AATE3HU MOIMMEPA MO MEHBIICH MEpPE OJHO MO-
BTOPSTIOLICECS 3BEHO COJACP)KUT TPETHUHYIO AMUIHYIO rpymnmy. [1o MeHbIIEH Mepe OJUH W3 aTOMOB YIIEpoAa,
CBS3AHHBIX C ATOMOM a30Ta TPETHYHOW aMHIHOH IPYIIBI, MOXET COJCPXKATh CBA3AHHBIC C HUM JBA WJIH TPHU
aToMa BOJOPOJA, U KApOOHUIIBHAS IPYIINA, COACPKAMIAACSA B TPETHUHOH aMHIHOH IpyIiIe, MOXKET ObITh CBA3aHA
¢ rpynmoi -CH, -CH, umu -CHs.

B apyrux BapHaHTax OCYIIECTBJCHHUA COCOOCTBYIOLIETO AATE3HU MOJMMEPA MO MEHBIICH MEpE OJHO MHO-
BTOPSTIOLICECS 3BEHO OOPA30BAHO W3 MOHOMEPA, BBHIOPAHHOTO W3 TPYIIIbI, BKIIOYAIOMICH BHHUIIHPPOIIHIOH,
CcoAep KAIMHA OKCA30JIMH MOHOMED, N-BUHUMUICPHIAUHOH, N-BUHUIKANpoaakTaMm, N,N-IUMEeTUIAKpUIAMU] H
uX KOMOMHauuH. [TpeanoyYTUTEIbHO, €CIM 0 MEHBIIEH MEPE OJHO MOBTOPSIOLICECS 3BEHO CHOCOOCTBYIOILETO
aare3uH MOJMMEPa OOpa30BaHO M3 MOHOMEPA, BBIOPAHHOTO U3 TPYIIBL, BKIOYAKOIICH 2-3THI-2-OKCA30JIHH,
2-METH-2-0KCA30IMH U HX KOMOWHALIUH.

B HEKOTOpPBIX BAPHAHTAX OCYILIECCTBJICHUS CIIOCOOCTBYIOLIMH aAre3uH MOJIMMEP MOXKET MPEACTABIATH CO-
60¥ romonosuMep. B mpyrux BapuaHTax OCYIIECTBICHHS CIMOCOOCTBYIOIIMH aAr€3HH MOJUMEP MOXET BKIIO-
4yaTh MOJH(2-3THI-2-0KCA30IUH), MOJH(2-METHII-2-0KCA30JIMH) MM X KOMOWHAUMHU. [IpeanouTUTeIFHO, ©CH
CIOCOOCTBYOLIMI AATE3UH MOJTUMEP MOJKET BKJIIOUYATH ITOJTHBHHHIITHPPOJIHUIOH.

B apyrux BapMaHTax OCYIIECTBICHHUA CINOCOOCTBYIOLIMH AAr€3HH MOJUMEP MOJXKET ObITh JOMOJHUTEIBHO
00pa30BaH U3 OJHOTO HIH OOJBUICIO KOJMYECCTBA HEMOHOTECHHBIX MOHOMEpPOB. Tak, HAMpHMEpP, CIOCOOCTBYIO-
INKH aare3uH MOJUMEP MOXKET ObITh 00pa3oBaH U3 (1) OAHOTO MM OOJBIIEI0 KOJMYECTBA MOHOMEPOB, BBIOPAH-
HBIX M3 TPYTIIBI, BKIIOYAONIECH BUHHIITUPPOIUIOH, COACPKAIIMHA OKCA30IMH MOHOMEp, N-BUHUIIITHIIC PUAHHOH,
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N-BuHHIKanpoaakTaMm, N,N-ITUMETUIAKPHUIAMHUI UK HX KOMOUHALMY, U (11) OMHOTO HIH OOJIBIIETO KOJIHUYCCTBA
HEHOHOTCHHBIX MOHOMEPOB. TepMHUH "HEHMOHOTCHHBIH MOHOMED" NMPH MCHOJIB30BAHHH B HACTOSILIEM H300peTe-
HHH 03HAYaeT MOHOMEP, KOTOPBIH HE COJEPKHUT AHHOHOTCHHYFO MM KATHOHOTEHHYIO (DYHKI[HOHATBHYO TPYIIITY
HPH YCIOBUIX UCHOIb30BAHU.

MoxHO 100aBHTH HEOObIIME KOJHMUECTBA HOHOTCHHBIX MOHOMEPOB, TAKHE KAK PABHbIC MECHEE NMPUMEPHO
5 Mos1.%. B HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHA AHHOHOTCHHAS MM KATHOHOTEHHAS ()y HKIMOHAIbHAS IPyII-
Ma COJACPXKUTCS BCICICTBHE HANMYHUSA AKPHIOBBIX KHCJIOT. B Opyrux ciayuyasx HOHOTEHHAs (yHKIHMOHATbHAS
TPYINA COACPKUTCS BCICACTBHE HATMYHMA AMHHA WJIM OCHOBAHA HA STHICHUMMHE.

CnocoOCTBYHOIIMIT AATE3UU MOTUMEDP MOXKET OBITH JOMOJHUTEIIBHO 00PAa30BAH U3 OJHOTO WM OOJBIICTO
KOJIMYECTBA MOHOMEPOB, HAJIMYHE KOTOPBIX HE NMPHBOJUT K O0OPA30BAHMIO CYLICCTBEHHOIO KOJIMYECTBA BOJO-
POAHBIX CBA3CH B HEM CAMOM, B HEM CAMOM B OJHOH U TOH K€ NOTMMEPHOH LIEMH HIU B HEM CAMOM MEXIY pas-
HBIMH TTOJJMMEPHBIMHU HETSIMH. J[pyrHMH CIOBaMH, CIOCOOCTBYIOIHN aATE3HH MOJHMEDP MOYKET B OCHOBHOM HE
COJEp KaTh MOHOMEPHI, HATMYHE KOTOPBIX MOXKET MMPHBECTH K CYILIECTBEHHOH CTENIEHH CAMOACCOLMALUH BHYTPU
CMOCOOCTBYKOIIUX AATC3UU MOTMMEPOB. TepMHH "B OCHOBHOM HE COACPKUT" MPU UCTIOIBb30BAHHH B HACTOALICM
H300pETCHUM NMPUMEHHUTEIHLHO K MOHOMEpAM, HATMYUE KOTOPBIX MOXKET NMPUBECTH K CYINECTBECHHOW CTEICHH
CaMOaCCOLMALUH, 03HAYAET, YTO CMOCOOCTBYIOLIMH aAre3Hy MOITHMeEpP 00pa30BaH U3 MEHEE MPHUMEPHO 5 Mac.%
U MeHee mpuMmepHO 1 Mac.% MOHOMEPOB, HAJTUYHE KOTOPBIX MOCIE MX MOJMMEPH3ALMH MOJKET NMPUBECTH K CY-
HICCTBCHHOHM CTCMCHH CAMOAcCOLMAUUH. TepMHUH "CyIIECTBCHHAS CTEHCHb CAaMOACCOLMALUMHU" MPU HCIOJIb30BA-
HHH B HACTOSLIEM H300pPETCHHH O3HAYAET OOPA30BAHUE CYINECTBEHHOIO KOJHUYECTBA BOJAOPOIHBIX CBIA3CH BHYT-
PH CIIOCOOCTBYIOLIETO AAr€3HU MOJIUMEPA HIH BBICOKOH CTENEHH THUIO.Ib-TUIIOIbHOTO B3AUMOJACHCTBUS BHY TPU
CIOCOOCTBYIOLIETO aare3ud noammepa. Onucanue B3aUMOJCHCTBHA MOHOMEPHBIX 3BEHBEB B MOJIUMEPE H OJTHO-
r0 MOJHUMEPA C APYTHM MOIMMEPOM WM C PACTBOPHTENEM NPUBEICHO B I7aBe 12 K1acCHUECKOH IyONMKALUH
IMona ®nopu "Principles of Polymer Chemistry", Bnepssie onmyOnukoBanHoi B 1953 r. uzaaremscteom Cornell
Press. On onpenemn napaMeTp B3aUMOICHCTBHSA, KOTOPBIA BBIPAXKCH, KaK "CBOOOIHAS 3HEPTUsA B3aUMOICHCT-
BUA ¢ Ommkainum coceaoMm". ITocne Bbixoaa padoTel OIOpH APYrUe HCCICIAOBATEIH 3HAUYUTCIBHO PACIUIHPHUIIH
3Ty KOHLEHLMIO. J[JIs CeHaIuCTOB, 3HAKOMBIX C 3TOW KOHLENUHUEH, TODKHO OBITh OYEBMIHO, YTO B HACTOS-
IeM H300pPETEHUH MPHBEACHO MOJI0XEHHUE O TOM, YTO MOJIUMEPHbIE JOOABKH, IPEIAracMble B HACTOAIIEM H30-
OpeTeHUH, MO CPABHEHMIO C JPYTHMHM INOJMMEpPAMH 00JaJAr0T TAaKOW XAPAKTEPUCTHKOM, KaK HE3HAYUTCIbHASA
CTETICHb CAMOACCOLMALIMH H, UTO ABJIETCA 00Jee BAKHBIM (XOTS HE CJIECAYET OIPAHHUUBATHCA TEOPETUUECKHMU
COOOPAYKCHUSMH), OHH SIBJSIFOTCS MOJUMEPAMHU, KOTOPbIE HA MOJICKY JIIPHOM YPOBHE B3aMMOJCHCTBYIOT C IOJIH-
MEpOM, COACPKAIUMCS B )KHIKOM TOHEPE, CHJIbHEE, YEM APYT C APYTHUM.

B HEKOTOpBIX BApHAHTAX OCYLICCTBICHUS CIHOCOOCTBYIOIUMH ANAre3HU MOJHUMEDP MOXKET SABIATHCS JUCHEP-
THPYEMBIM B BOJC HJIM PACTBOPUMBIM B BoAc. CIOCOOCTBYIOLIMI aIr€3UH MOJUMEP MOXKET SIBIITHCS PACTBOPH-
MBIM B BOJC. PacTBOPHMOCTh B BOJE MOXKHO ONPEACIUTH PA3IHYHBIM 00pa3oM. B KOHTEKCTE HACTOSIIETO H30-
OpeTeHHU PaCTBOPUMBIH B BOAC OOBIYHO O3HAYACT, YTO MATEPHAT MO MEHbLICH Mepe mpuMmepHO Ha 80% pacTso-
pHM B BOJE IPH KOMHATHOH TEMIEpAType, XOTd A1 OOJEryeHHs MEepexoaa MOJMMEpPA B PACTBOP MOXHO HC-
MOJIb30BATh HAarpeBaHue. PaCTBOPUMBIH B BOJE TAKXKE MOJYKET O3HAYATh, YTO MOJMMEP PACTBOPSETCS B BOJE C
oOecrneyeHHEM KOHLCHTPALHHU, paBHOH 5%. PacTBOpUMOCTD B BOAE TAKKE MOXHO ONPEICIUTh, KAK HEKOTOPYIO
cTeneHb ruapo(oOHOCTH. PAacTBOPUMOCTD TaKkKe 03HAYAET, YTO MATEPHAI HE SABJICTCSA CLIMTBHIM J0 TAKOH CTe-
MEHH, YTO 3TO NPy MPEKAACT PA3bEAMHCHHE MOJICKY JLIDHBIX LICTICH B BOJC.

CnocoOCTBYHOIIHIT AAre3UU MOUMED, COACPIKALIUIACA B KOMIIOZHIIMU, MOXKET 00JIaAaTh CPEIHEMACCOBOIM
MOJIEKYJIIDHOH Maccoif, pasHoi 6onee mpumepHo 40000 [la, anmprepHaTuBHO, O6osiee mpumepro 80000 [a, anb-
TEPHATHUBHO, Oonee mpumepHo 190000 [la unu, anprepHaTuBHO, Oonee nmpumepHo 450000 [la, rae BepxHee mpe-
JICNbHOE 3HAYCHHUE MOJICKY/IPHOH MAcChl 03HAYAET MOJEKY/IPHYIO MAaccy, KOTOpas NMPEMATCTBYET 0Opa3oBa-
HHIO PACTBOPA, COACPIKAILETO CIIOCOOCTBY FOILMI aAT€3HHU TOJTHMED.

B HEKOTOpBIX BAPHAHTAX OCYIUECTBICHUS KOMIIO3HMILMHM, NTPEAIATAEMOH B HACTOSALIEM H300PECTCHUH, KOM-
HO3MIMSA SABJIETCS KOMIIO3HLIMEH HA BOJHOH OCHOBE M 00JaAET CONEPKAHHEM TBEPABIX BELICCTB, COCTABILIIO-
UM OT NMPUMEPHO 2 10 mpuMepHO 50 Mac.% TBEpAbIX BEINECTB, COACPKAHUE TBEPABIX BEILECTB MOXKET COCTAB-
JATH OT MPUMEPHO 3 10 mpuMmepHo 30% mac.% TBEPABIX BEHICCTB, MOKET COCTABJIATh OT MPHUMEPHO 4 10 MpH-
MEpHO 25 Mac.% TBEpIBIX BEILECTB M MOMKET COCTABIATH OT NMPUMEPHO 5 10 mpumepHO 20 mac.% TBEpAbIX
BCILECTB.

KomiiuecTBo TBEpABIX BELIECTB ONPENEIACTC KOJHUECTBOM MATEpUana, HAHECCHHOTO HA MOAJIOXKKY, H OT-
PAHUYCHHUAMH, HAJNAraeMbIMH HA BS3KOCTh METOJAMKOW HAHECEHHWsS. TBepAble BELICCTBA BKIFOYAIOT "CrIOCOOCT-
BYIOIIMH aAre3uH NOoauMep" M KONJIOMIHbBIH auokcua KpeMHua. Coaep’kaHusi KOMIOHEHTOB OyayT Pa3HbIMHU B
3aBUCHMOCTH OT KOJIMYECTBA KOMITO3HLIUH, KOTOPOE MOXXHO HAHECTH H KOTOPOE HAHECEHO HA MOJIOXKKY, U CO-
JIEp’KAHHE KA)KAOTO HEOOXOJUMOIrO0 KOMIIOHEHTA BIHSCT HA HEOOXOJUMBIC KOHCYHBIC XAPAKTCPUCTHKHU YIIy4-
HICHHOW aAre3ud H300PaKECHUS, MOIyYSHHOTO C MOMOMIBIO dIeKTpopenporpaduu. CornacHo H300peTCHHIO ObI-
JI0 OOHAPY>KEHO, YTO COACP KAHUA "CMOCOOCTBYIOLIECTO AArC3HH MOTUMEPA" U KOJIOUIHOTO THOKCHAA KPEMHHUS,
HAXOAALIMXCS HA MOJUIOXKKE, U OTHOIICHUE KOJIMUYECTB 3THX JABYX KOMIIOHCHTOB OKA3bIBAIOT CYILECTBEHHOC B -
SHHE HAa pabouue xapakrepucTHku. CleayeT yUHTBIBATh, YTO KOMIIOZUIMA MOXKET COAEPXKATh "CHOCOOCTBYIO-
Ui aare3uy nonumep” 0oJee YeM OTHOTO THINA H KOJUTOMIHBIA JHOKCHI KPEMHHMs OOJIee YEM OJHOTO THIA.

B HEKOTOpBHIX BapHAHTaX OCYLICCTBICHUS KOMIIOZHLMA 00JaJacT COACP)KAHHEM TBEPABIX BEHICCTB, CO-
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craBsroIMM Oosiee mpuMepHO 3 Mac.%, M 00IagaeT BA3KOCTHIO, PaBHOW MeHee mpuMmepHo 1000 caHTumyas
(cTI), moxeT 001a7aTh CONCPKAHUEM TBEPABIX BEHICCTB, COCTABIIOMUM 00jee mpuMepHO 4 Mac.%, U BA3KO-
CTBIO, paBHOH MeHee mpumepHO 500 cIl, m MoxeT 001a1aTh COACPKAHHEM TBEPBIX BELICCTB, COCTABIIAIOLIMM
601ee mpuMepHO 5 Mac.%, u BA3KOCTBIO, paBHOH MeHee npumepHo 200 cIl.

B HEKOTOpPBHIX BapHAHTaX OCYLICCTBICHMSA KOMIIOZULMIO HCIOJB3YIOT A1 0OpabOTAHHOW B mpecce A
npoxjicuBaHus Oymaru. ConepikaHue COCOOCTBYIOLICTO AATE3UH IMOIUMEPA, BRIPAKCHHOE B Mac.% B mepecyeTe
HAa MAacCy CyXoH OyMaru, MOXET COCTaByiTh OT mpuMepHo 0,1 mo mpumepHo 1% B mepecyere HAa MACCy CyXOH
OyMaru, MO>XET COCTaBIATh OT mpuMepHo 0,15 mo mpumepno 0,7% B mepecyeTe Ha MacCy CyXo# OyMmaru; u co-
JIepKaHUE KOJUTOMIHOTO JUOKCHAA KPEMHHS MOXET COCTAB/IATh OT mpuMepHoO 0,1 10 mpumepHo 1% B mepecuere
HA MacCy CyXOod OyMaru u MO>KET COCTaByATh 0T mpuMepHo 0,15 mo mpumepHo 0,7% B mepecuyere Ha Maccy Cy-
xo¥ Oymaru. OTHOIICHHE KOJUYCCTBA "CIOCOOCTBYIOIIETO AArC3HH MOTMMEPA" K KOJTHYCCTBY JTHOKCHAA KPEM-
HHS COCTABJLIET OT MPUMEPHO 1:1 10 mpumMepHO 1:0,2, MOXKET COCTABIATHL OT mpuMepHO 1:1 g0 mpumepHo 1:0,5
UIIM MOXET COCTABJIATH OT MpuMepHO 1:0,7 mo mpumepno 1:0,5.

B apyrux BapHaHTax OCYILECTBICHHUI MPOBOAAT 00Pa0OTKY OyMaru ¢ noay4eHHEM OyMaru ¢ MOKPHITHEM H
COJEp KAHHE SIBJSIIOIIETOCA YACThHO KOMITOZHIMH TOKPBITHA CIOCOOCTBYIOIIETO AAr€3UH MOJUMEPA, BBHIPAKECH-
HOE B Mac.% B MEPECUETE HA MACCy CYXOro MOKPBITUS Jj11 OyMaru, JODKHO COCTABIATh OT 2 A0 10% B mepecue-
TE HA KOJHYECTBO KOMIO3HUIMH MOKPBITHA WM OT 3 10 5% nepecyere Ha KOJHYECTBO KOMIO3UIHH MOKPHITHA. B
PA3TMUHBIX HEOTPAHHUYHBAIOLIMX BAPHAHTAX OCYILECTBICHHSI BCE 3HAYCHUS M JUANA30HBI 3HAUCHHH, KaK LIEJbIE,
TaK U JpOOHBIC 3HAYCHUS, BKIFOUAs BCEC MPUBEACHHBIC BBIIIEC H HAXOIIIUCCS MEXKIY HUMH, SIBHO ITPEIYyCMOTpE-
HBI U1 HCTIOJIb30BAHMS B HACTOSALIEM H300PETCHHU.

B HEKOTOpBIX BApHAHTAX OCYLICCTBICHUSA OOpAaOOTKH MOJJIOXKKH KOMIIO3MIMSI B OCHOBHOM OCTAaETCS Ha
HMOBEPXHOCTH MOAJIOXKH, HanpuMep, ecau 6onee 50% TBEPABIX BEIUECTB, COACPKAIMXCS B KOMIIOZHLIMH, MPO-
HHMKAIOT B MOJIOKKY Ha IIyOHHY, paBHYIO MeHee 10 MxM. B 3TOM ciryyae ykazaHHOE B epecueTe Ha Maccy Cy-
XOTO BEILICCTBA KOJIHYECTBO CIHOCOOCTBYIOIIETO aAr€3UH MOJIMMEPA, HAHECEHHOTO Ha KAKIYHO CTOPOHY 00pabo-
TAHHOM MOJJIOXKKH, MOKCET HAXOJMTHCA B AMANA30HE OT mpuMepHo 0,0075 mo mpumepro 0,375 r/M°, umi ot
0,0115 1o mpumepHo 0,165 r/m°, wmu ot mpumepro 0,015 npumepro 10 0,095 r/m°, unu ot mpumepro 0,015 10
npuMepHo 0,04 T/M° B mEpecyeTe Ha MAcCy CYXOil MOAOKKH. KoTHYecTBO KOLIOMIHOrO AMOKCHAA KPEMHHS
MOXET COCTABIIATH OT MpHMEPHO 0,02 10 mpumepHo 1,3 r/m”. KoauuecTBa COOTBETCTBYIOT MOTHOMY KOJTHUCCTBY
CIOCOOCTBYIOLIMX AJATr€3UH IMOJMMEPOB H KOJUIOWIHOTO JHOKCHIA KPEMHMS, HAHECCHHBIX HA IMOJJIOXKKY, a HE
BCCH HAHCCCHHON KOMMO3HUIMHU. OTHOIIECHHE KOJIUYCCTBA "CIOCOOCTBYIOIIECTO AArC3HH MOmMMEpPa" K KOJIHICCT-
BY KOJUIOUJIHOTO JUOKCHAA KPEMHHS MOXKET COCTABJIATh OT MPUMEPHO 1:2 a0 mpumepHo 1:0,2, umu oT nmpumep-
HO 1:1 mo mpumepHo 1:0,5, wm ot mpumepro 1:0,7 1o mpumepHo 1:0,5. B pa3sauyuHbIX HEOrPAHMYMBAIOIIUX Ba-
PHAHTAX OCYILECTBJICHHS BCE 3HAYCHHS M JUANA30HBI 3HAUCHUH, KAaK LEJIbIC, TAK H APOOHbIC 3HAUCHMUS, BKIIFOUAST
BCE NMPUBEICHHBIC BBIIIE H HAXOAALIHECS MEXIY HUMH, SIBHO ITPEAYCMOTPEHBI JJIS HCIOJIb30BAHHA B HACTOSILEM
U300peTECHUH.

B HEKOTOpBIX BapHAHTAX OCYIUECTBICHHA KOMIO3HIHH KOJUIOMIHBIH JHOKCHA KPEMHHSA MOXET 00J1a1aTh
HOBEPXHOCTHBIM 3aPSJ0M, KOTOPBIN ABIACTCS MOJIOKUTEIbHBIM HIIH OTPHLIATEIBHBIM.

B mpyrux BapuaHTax OCYIIECTBICHUS KOMIIO3HLMH KOJUIOMIHBIH JHOKCHA KPEMHHA 00JaJacT CPEAHUM
pa3sMEpoOM YACTHL, PAaBHBIM MEHEe mpuMepHO 150 HM, pa3Mep yacTHI MOXET ObITh PABEH MEHEE NMPUMEPHO
100 HM, ¥ OH MOKET OBITh PABCH MCHEE MPUMEPHO 25 HM.

B apyrux BapMaHTax OCYLICCTBICHHSA CPECAHMH pa3Mep 4acTUL[ KOJUIOMIHOTO JHOKCHIA KPEMHHMS PaBEH
npuMepHo ot 0,4 10 120 HM U MOJkeT OBITh paBeH MpHMEPHO OT 1 10 100 HM.

B nmpyrux BapuaHTax OCYHICCTBICHUS KOMIIO3HLMH KOJUIOMAHBIA JHOKCHI KPEMHHS MOXET 00nanaTh
TIOIABIO IOBEPXHOCTH, PABHOH Goee mpuMepHO 50 M°/T, MIOMAAs MOBEPXHOCTH MOKET OBITh PABHA OOlICE
npuMepHo 100 M7/T, MOXeT ObITh paBHA Gojee MpuMEpHO 200 M/T M MOXKET OGBITH PaBHA OOJEe MPUMEPHO
220 M°/r. B pa3NHuHBIX HEOrPAHHUMBAOIMX BAPHAHTAX OCYIUECTBICHHS BCEC 3HAYCHUS M THATIA30HBI 3HAUCHHIA,
KaK LEeble, TAK H APOOHbIC 3HAUCHMS, BKIIOYAS BCE NMPUBEICHHBIC BBIIIC H HAXOMIIUUECS MEXKIY HUMH, SIBHO
HPETyCMOTPEHBI U1 HCTIOJIb30BAHUA B HACTOSIIEM H300PETCHUU.

B mpyrux BapHaHTax OCYINECTBICHUS KOMIO3HIMH YACTHIBI KOJUIOHIHOTO AUOKCHAA KPEMHHUA 001anaroT
HIEJIOYHOM peaKLuen.

B mpyrux BapHaHTax OCYINECTBJICHHUS KOMIO3UIMH MOBEPXHOCTh KOJIIOMIHOTO THOKCHIA KPEMHHS IPE.-
CTaBIsIeT COOOH MPOIYKT PEAKUUH XJIOPTHAPATA AMFOMHHUS U TIOBEPXHOCTH KOJUIOUIHOTO THOKCHIA KPEMHHUA.

BruroueHue KOJTOHMIHOTO JHOKCHIA KPEMHHS B KOMITO3HLHMIO OOCCHEUHBACT HECOXKUIAHHOC YJyYIICHHUE
aAre3HH JKUIKOTO TOHEPA K MOJUIOXKKE 10 CPABHEHHUIO CO CIy4aeM KOMIIO3HMIMH, HE COACPIKAIICH KOJUIOUIHBIN
JHOKCUI KpeMHHA. KoJImouaHbIe THOKCHIBI KPEMHHS OKA3BIBAIOT BIMSHHE HA 3(P(PEKTHBHOCTH COCOOCTBYIO-
IIET0 aAre3UH MOJIUMEPA, U 3TO 0OECIECUHBACT HEOKHIAHHBIC PE3yJIbTAaThl. ECIM KOJUTOMIHBIE THOKCHIBI KPEM-
HHUS HCHOJB3YIOT 0€3 A00aBICHHS CHOCOOCTBYIOLIMX AATC3HU MOJTUMEPOB, TO HE HAOMFOAACTCS YIIYyUILICHUE af-
T€3UH H300POKEHHH, MOy YECHHBIX C HCTIOJb30BAHHEM YKHIKOTO TOHEPA.

B mpyrux BapuaHTax OCYIUECTBICHHS KOMIIO3HLHA HEOOSI3aTEIbHO CONEPXKHUT MOJIMMEPHOE CBSI3YIOUICE,
TAKOE KaK PaCTBOPHUMBIH B BOJE COACPXKAIIMH (DYyHKLHOHAIBHYIO T'MAPOKCUTpymIy momuMmep. Ceasyromee Mo-
JKET BKJIFOYATh IOJMBHHUJIOBBIH CIHUPT, KpaxMas, HANPHMEDP OKUCICHHBIH KpaxMaj, KaTHOHH3HPOBAHHBIN
KpaxMaJ, 3TUIMPOBAHHBIH KpaxMal, 00pa30BaBLIMii CJIOKHBIC 3(DUPBI KpaXMal U ACHATYPHPOBAHHBIA (PepMEH-
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TaMHU KPAaxMaJj, XCJIATHH, Ka3¢HH, OCNOK (HAMpUMEp, COCBBIN OEJIOK), KapOOKCHMETHIIICILTIONO3Y, THIPOKCHU-
3TUNLEILTON03Y. CBA3YIOIUMH TAKKE MOTYT SBJIATHCS TAKHE NMOJTMMEPHI, KAK AKPHIOBAS MY JIbCHS, BHHUIALC-
TaTHAs 3MYJIbCHS, BUHHIMACHXJIOPHAHASA 3MYJIbCHSA, IMYJbCHSA CJIOXKHOTO MOIMI(HUPA, CTUPOJI-OYTaTHEHOBASA
OMYJIbCHUA, axpunormrpun-6yra,aueﬂosbm JJATEKC HJIH HX KOM6P[H3L[P[P[. CB}ISy}OH.lP[M MOXKET ABJIATHCA MOJTUMED
HA OCHOBE AaKPHJIAMHUIA, TAKOHW KAK COMOJIMMEP AKPUJIAMHIA C AKPUIOBOH KHCIOTOH. CBA3YIOIIMM MOXET SB-
JATHCS] OPTAHHYECKOE CBA3YIOLIEE.

B HECKOTOPBIX BAPHAHTAX OCYIUCCTBICHHA HEO0OA3aTEIbHBIM CBA3YHOIIUM SABJKICTCA KpAaxmal, BbI6paHHbIﬁ
U3 YHCJA CICAYIOIUX: OKHCICHHBIH KpaxMaJl, KATHOHU3HPOBAHHBIH KpaxMaJl, STUIMPOBAHHBIA Kpaxmai, oopa-
30BABLIMH CIOXKHBIE (DHUPBI KPAaXMaJl, JCHATYPUPOBAHHBIN (pepMEHTAMH KpaxMant H UX KOMOHHALIUY.

KoMno3umus MOXeT coaeprkarh HeoOs3aTeIbHOE CBA3YIOINEE B KOJMUYECTBE, PAaBHOM OT 0 MPUMEPHO 1O
98 mac.% B mepecueTe Ha MOJHYIO MAcCy KOMITO3HLUH, COJCPXKAHUE CBS3YIOLICIO MOXKET COCTABIATH OT IPH-
MepHO 5 10 mpumepHO 90 mMac.% B mepecyeTe Ha MOJHYI0 MAcCy KOMIIOZHIMH U MOKET COCTaBIAITh OT IMMPUMEP-
HO 10 mo mpumepHO 80 Mac.% B mepecueTe HAa MOJTHYK MACCy KOMMO3uuuU. OTHAKO BI3KOCTh KOMIO3HIMU UT-
PacT poib M OHA JOJDKHA SIBJIATHCA IMOAXOMAIUCH JUI1 HAHECEHMS C HCIOJb30BAHHEM BBIODAHHOW METOIHMKH,
MPUYEM BI3KOCTh JOJDKHA 00ECIICYHMBATH JKEIATCIBHOE KOJIMYECTBO HAHOCUMOHN Kommo3uuuu. Kpome Toro, or-
HOIICHHE KOJMYECTBA CHOCOOCTBYIOILETO AATE3UH NMOJMMEPA K KOJUYECTBY KOJUIOMIHOTO THOKCHAA KPEMHUA
TaKKE MOXKET UIPATh BAKHYIO POJIb B 00eCneYeHHH I(PPEKTHBHOCTH KOMITOZHLIUH.

HeoOxoaumast BA3KOCTb KOMIIO3HLHH OyJET 3aBUCETh OT METOJMKH, MCHOJB3YIOLICHCS I HAHECCHUA
KOMITIO3HIMH HAa MOoAN0XKy. OHa Taroke OyJeT 3aBHCETh OT KOHLUECHTPALMU COACPKAIUUXCS B KOMITIOZHLIUM KOM-
IIOHCHTOB H HCO6XOHP[MOI‘O KOHCYHOTO KOJHMYCCTBA KOMITO3HUIIHH. H606XOHP[M21}I BA3KOCTH 3dBHCHUT OT KOHKPET-
HOTO Mpecca [ MPOKJICHBAHUA H APYTHUX (PAKTOPOB, TAKMX KAaK CKOPOCTh pabOThl OyMaroaeiaTeJbHOH Mallu-
HBbI HJIH yCTpOI\:[CTBa A1 HAHCCCHUA MOKPBITHA, H €€ MOXKHO PEry TMPOBATH B 3dBUCUMOCTH OT MAIIIMHBI.

B HEKOTOpBIX BApUAHTAX OCYILECCTBICHUS KOMIIO3UIMSA MOXET JOHOJIHUTEIBHO COACPIKAThH JOTOTHHTEIb-
HbIC ﬂ06aBKP[, NPEAHAZHAYCHHBIC MU YIYUIICHHUA aATC3UH )KUAKOTO TOHCPA MPH NMEYATH HA MOAJIOXKKE C MOMO-
mpto XKO®. HeorpaHHuMBarOIue MPUMEPBI JOMOTHHTEIBHBIX J00ABOK BKIFOYAKOT COMOIMMED 3TUJICHA C AKPH-
JIOBOM KHCJIOTOH H MOJIUITUJICHUMHUH, H NMOJJUMEPBI HA OCHOBE 3THX MATCPHUAJIOB HJIH COACPKAIIHE 3TH MATEC-
puanel. KommuecTBo coaepikaiiero KapOOHOBYIO KHUCJIOTY NMOJMMEPA M KOJHYECTBO KOJUIOMIHOTO JHOKCHIA
KPEMHHA OOJDKHBI ABJIATBCA TAKUMH, YTO KOMIO3HIHUA OCTACTCA OHHOpOHHOI\:[. XOpOH.[O H3BCCTHO, YTO HAJTHYHC
COJIEHi MHOTOBAJICHTHBIX METAJIJIOB MOJKET NMPUBOAUTH K KOAryJIALUH nucnepcuﬁ, B OCOOEHHOCTH COOCPKALIUX
HOJIUMEPBI HA OCHOBE KAPOOHOBBIX KHCIOT, a4 TAKKE MOTYT NPUBOJHTH K OCAXKICHHIO IOJHMEPOB Ha OCHOBC
KapOOHOBBIX KHCJIOT H3 PAaCTBOPA.

B APYrux BApHAHTAX OCYIICCTBICHUA KOMIO3HUIHA MOXKET JONMOJHUTCIBHO COACPKATH AOMOJHUTCIBHBIC
ﬂ06aBKI/[, H3BCCTHBIC B nam{oﬁ obJyactu TCXHHUKH, BKJIHOYAA, HO HC OTPAHUYHUBAACH TOJIBKO UMH, HANIOJTHUTCIIH,
NMPOTUBOBCIICHUBATCIH, BOCKA, MUITMCHTBI, KPDACUTCIH, MPOKJICHBAOIIUEC ATCHTHI O 6yMam, 6P[0LII/[,HI>I, MOJH-
(pMKATOPBI PEOJIOTHUECKUX XAPAKTEPHCTHK, MMPOU3BOAHBIC KAHHU(OIH, HOBEPXHOCTHO-AKTHBHBIC BEILECTBA, Pac-
TBOPHTEJH, MIACTH(PUKATOPHI WM UX KOMOUHALMH. MoaH(UKATOPhI PEOJOTHYECKHX XaPAKTEPUCTUK, KOTOPBIC
MO>KHO HMCIOJIb30BaTh, MOTYT BKIFOUYATh NMPAKTHUECKH FOOOH MaTepHam, A1 KOTOPOrO H3BECTHO, YTO OH H3ME-
HSACT PEOJIOTHYECKUE XaPAKTEPUCTUKH PACTBOPA HA BOJHOH OCHOBE, TAKOH KAk 3aryCTHTE]b HA OCHOBE LEJLTIO-
JIO3BI, HAMPUMEP, KAPOOKCHUMETHIICIUTIONO3bI UM THAPO(POOHO MOAMPHIHMPOBAHHON T'HAPOKCHITHIILECILIFOIO-
3bI, WJIM 3aTYCTHTEJIM HA OCHOBE AJbI'MHATA, HJIM 3arYCTHTEJIH HA OCHOBE KPAaxMaja, WM 00JaJaroIue BICOKOH
MOJICKY/SIPHOH MACCOH MOJIMMEPHI, MCKTUHBI, ACCOLUATHBHBIC 3aTyCTUTCIHM U T.I. MOIU(HUKATOP PEOIOTHYC-
CKHX XapaKTEPUCTHK MOJKET NMPEACTABIAThH COOOH PACTBOP MM AMCIEPCHIO, TAKYHO KAaK COACPIKAILYI0 MOIH(HU-
IMPOBAHHBIN KpaxmMai, HampumMep Marepuaibl EcoSphere, Boimyckaromuecs ¢pupmoii EcoSynthetix. Jucnepcuu
MOTIYT OKa3bIBaTh BO3ACHCTBUE HA NMOBEPXHOCTh OyMaru myTeM OJOKHPOBAHHA COACPXKALIMXCS B Oymare 1op u,
TAaKHM 06p330M, oOecne4yuBaTh YACP)KUBAHUE AKTUBHBIX ﬂ06aBOK, YIyHYIIAIUAX aAr€¢3ur0, Ha MOBEPXHOCTH
Oymaru. Peonormueckue XapakTEepUCTHUKH NOKPBITHA U MPEIHAZHAYCHHBIX JJISI 0OpabOTKH pacTBOPOB TAKKE
MO>KHO Monu(buuuposarb IIyTEM HCIIOJIb30BAHUA KOM6P[H3L[P[P[ MATCPHATIOB, KOTOPBIE MOI'YyT 06paSOBbIBaTb BO-
JOPOAHBIC CBA3H HJIM HOHHBIC KOMITJICKCHI. OI’paHH‘{eHI/[}I, HAJ1aracMeIC Ha MOﬂPl(l)P[KaTOpr PEOTOTHICCKUX Xa-
PAKTEPUCTHK, ONPEACIIIOTCS BO3MOYKHOCTBIO PABHOMEPHOTO HAHECECHHMS KOMITO3HLIMH HA MOAJIOXKKY. Tak, Ha-
HpHMED, CYLIECCTBYIOT OIPAHMYCHHS, HAJIATAEMbIC HA B3KOCTh KOMITO3HLMH, HCIOJB3YIOLIMXCA B IPECCe A
MPOKJICHBAHUA OyMaroJenareIbHOH MamuHbl. Moau(UKATOPBI M JOMOTHUTEIbHBIE JOOABKU HE JTO/DKHBI YXY -
IaTh XapaKTCPUCTUKHA KOMIIO3HLHH OO0 Tako# CTENCHH, YTO CYHICCTBCHHO YMCHBUICHA AATC3UA HANCYATAHHBIX
H300pa’KEHUH.

B HEKOTOpBIX BAPHAHTAX OCYILECTBJICHHUA MOPAAOK MOOABICHUA CHOCOOCTBYIOIIETO AATE3HU IOJHMEDPA,
KOJUIOMJTHOTO JHOKCHIA KPEMHHUS U HEOOA3aTEIBHOTO CBA3YIOIIETO C MOJyYECHHEM KOMITO3HIIMH, MOXKET OKa3bl-
BATh BJIMJIHHC HaA pa60lme XAPAKTCPUCTHKH KOMITO3HUILIUH. HJI}I 3TOr0, €CJIM B KOMIIO3HIUH HCIIOJb3YHT CBA-
3yIOLIEE, TO MATEPHANIBI MOXKHO J00ABJAITH K CBA3YIOLIEMY MO OJHOMY IIPH IIEPEMEIIMBAHMH. Tak, HampuMep,
MOYKHO HQYaTh C MOJYYCHHS PACTBOPA KpPaxmala U JOOABHUTH K HEMY CIIOCOOCTBYIOIUMI anAre3uH MOIHMEP U
3aTeM OTICJIBHO JO00ABUTh KOJUIOMAHBIH THOKCHI KpeMHHUA. [ oOJeryeHHs NEpeMEIUHBAHUSA, YMEHBIUICHHSA
MPOAODKUTCIPHOCTH NEPEMCIIUBAHUA U YMCHBIICHUA BCPOATHOCTU BO3ZHHKHOBCHHUA HG6II&I‘OIIpI/[}ITHbIX B3dH-
MOJCHCTBUIT KOHLCHTPUPOBAHHBIX PACTBOPOB MATECPHAIBI MOXKHO JOOABIATH B BHAC PACTBOPOB B BOJC WU B
BUJIE AUCTIEPCUI HA BOJHOH OCHOBE.
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Kak ykazaHo BhIIIC, HACTOALIECE H30OPETEHHE OTHOCUTCSA K COCo0y 00paboTku moanoxku. Crnocod BKIHO-
YAET CTAJAUH TOJYYCHHS INOJUIOKKH M HAHECCHHS HA MOJIOXKKY KOMIIOZHLHMH C IHOJYyYEHHEM OOpabOTaHHON
HOAJOXKKH. B 0JHOM BapHaHTE OCYINECTBJICHHUS CTAAHsI HAHECCCHHS KOMIIO3HLIUH HA MOJJIOXKKY BKIFOYAET CTa-
JIMIO0 TIEPEHOCA KOMITO3HLIMH, HAXOAAILICHCS B BUIE PACTBOPA WJIM JUCIICPCHH HA BOJHONH OCHOBE WJIM B BHJE UX
000HUX, B MPECC I MPOKJICHBAHUA OyMAaroAc/IaTeIbHON MAIMHBL, B KOTOPOM HMPOMCXOAUT 00paboTka Oymax-
HOH MOJJIOXKKH. B apyrom BapuaHTte OCYINECTBICHHS CTAAHsA HAHECECHHS HA MOJJIOXKKY KOMIIO3HLHH BKIIOYACT
CTaIMI0 MPEJOCTABICHUA BAJTHMKA 11 HAHECEHUS NMOKPBITHS, HAHECCHUS KOMITOZHLIMH HA BAIHMK 151 HAHECCHUS
HMOKPBITUS U BBEJACHHE BAJTHMKA JUI1 HAHECCHHUS MOKPBITHA B CONMPHKOCHOBEHHE C MOJJIOXKKOMH C MOJyYEHHEM 00-
paboranHOH moanoKkU. CleayeT MOHMMATh, YTO KOMITIOZHLIMEO MOYKHO HAHOCHTH HA NMOJJIOXKKY C MCIIOJIB30Ba-
HHCM JTFO0O0H MOAXOMAMICH METOIMKH, H3BECTHOM CHCHMATUCTY C OOIICH MOATOTOBKON B JAHHOM 007aCTH TEX-
HUKH, TIPU YCJIOBHH, YTO HCIOJB30BAHHE METOIUKH OOCCHCUMBAECT B OCHOBHOM OJHOPOJHYH) 0OpabOTKY mMO-
BEPXHOCTH IMO/UIOXKKH. Takue METOIHKH BKJIIOYAKOT, HO HE OTPAHUYHBAIOTCS TOJIBKO HMH, HAIIPHUMED, HCIOJIb30-
BaHHME Npecca A NMPOKJICHBAHUA, OOBIMHO HCIOJB3YIOLIETOCSH B OyMaroaenaTelIbHbIX MAIIMHAX, HAHCCCHHUE
MOKPBITUS PACTIBIJICHHEM, HAHECEHHE NMOKPBITHA B NEHHOH (ha3e, HAHCCCHHE IOKPBHITHA MOJIMBOM, HAHCCCHHE
MOKPBITUS BAIMKOM, NICYATAHHE, HAHECCHUE MOKPBITHA MyTEM NEPEHOCA U3 (POPMBI HITH UX KOMOWHALIUH,

ITpu 00pabOTKU MOAIOKKH MPOBOAAT 0OPAOOTKY MO MEHBILICH MEpPE YaCTH MO MCHBIICH MEPE OJHOM MO-
BEPXHOCTH MOMJIOKKU. HaHeCEHHE MOKPBITHS MOXKET 03HA4YaTh 00padOTKy OyMaru B mpecce i MPOKJICHBAHUSA
WM B KAKOH-THOO IPYroH CHCTEME, ONMMCAHHOH BbIE. [l MOIOKKH, KOTOPas B OYMA)KHOH MPOMBIIIIICHHO-
CTH OMpele/IcHa, kak Oymara 0e3 mOKpsITUS, 00paboTka OyMaru B mpecce A1 MPOKJICHBAHUSA OOBIMHO HA3bIBa-
eTcs 00paboTKO# B mpecce A MPOKJICHBAHMA. B OyMa)kKHOM MPOMBIIIICHHOCTH HAHCCEHHE MOKPHITHA MOXKET
03HAYaTh HCIOJH30BAHHE MATEPUAIOB M METOJIHUK, KIACCHYCCKU ONPENCICHHbIX B OYMaXKHOW NMPOMBIIUICHHO-
CTH, KaK ITPEIHA3HAYCHHBIC I NOJTyUYeHUs "OyMaru ¢ MOKPHITHEM", M TEPMUH "TOKPBITHE" ITPH HUCHOTb30BAHUH
B HACTOAILIEM H300PETCHHH MOXXET O3HAYaTh 0OPAaOOTAHHYIO OyMary WM TKAHbIC, WM HETKAHBIC IMOMJIOXKH,
KOTOpBIE HA3bIBAIOTCH OyMaroif ¢ MOKPHITHEM H MOTYT BKJIIOYATh II0 MEHBINECH MEpe KOMIIO3HLIHMIO, COJCpKa-
IIYI0 CBA3YIOIIEE, CIIOCOOCTBYIOIUH aArC€3UH MOJHMEP U KOJUIOMIHBIH THOKCHI KpeMHHA. OHO TAKKe MOMKET
BKJIFOYATh OJMH WM OOJIbIICE KOJWYECTBO KOMIIOHEHTOB, [UIA KOTOPBIX CIIELHANKCTY C OOINEH MOATOTOBKOH B
JAHHOH 00JIaCTH TEXHHKH H3BECTHO, YTO NPH HX BKJIIOYCHUH B HAHOCHMOE HA NMOUIOKKY (Hampumep, OyMax-
HYIO MOJUIOMKKY) HOKPBITHE OHH SABJIIFOTCS ONArONpHATHBIMM I yJIyYIICHUS KQ4eCTBA NMOJUIOKKH H/MIIH Ieya-
TH HATNICUATAHHOTO Ha HEH u3oOpaxeHusa. Tak, Hampumep, "Oymara ¢ HOKpBITHEM' OOBIMHO O3HAYACT Oymary,
COJEP KALIYIO CJIOW M3MEIbYCHHBIX HCOPTAHMYCCKUX HATOJTHUTENICH, TAKUX KaK KApOOHAT KaJbLH WIIH TJIMHA,
yAEp>KHUBACMBbIH HA MOBEPXHOCTH C MIOMOILBIO CBA3YIOIIET0. Takum oOpa3oM, Oymara ¢ MOKpPBHITHEM OTHOCHTCS K
KaTeropuu OyMaru, KOTopas BKJIOYACT HANIOJHUTCIH, YACP)KHBAIOLIMECS C MOMOIIBIO CBS3YIOIIEr0 B HAXOI-
IIEMCS HA MOBEPXHOCTH "MOKPBHITHH". TEPMHUH XOPOILO U3BECTCH B OOJACTH TEXHUKH, OTHOCSINEHCSA K OyMark-
HOW MPOMBIIIJICHHOCTH U MEYaTHBIM MamuHaM. Cm. myOaukanuro David Saltman, et al., Pulp & Paper Primer,
2" Edition, TAPPI Press (1998), HAmpUMep, HO 0€3 HANOXKCHHA OrpaHHYCHHIA, CTp. 24-25, KOTOpas BO BCEH e
MOJTHOTE BKJIFOYCHA B HACTOSIILEE H300pETEHUE B KauecTBe CChIIKH. OOpabOTKy MOAI0KKHM KOMITO3HIUEH TaKKe
MOXKHO TPOBECTH IMOCJE H3TOTOBICHUS M CYIIKHU IOJJI0KKH HIIH, B CIY4ae IJIACTMACCHI, 1MOCiIe MOAU(DUKALUH
MOBEPXHOCTH MO TAaKUM METOJUKAM, Kak 00pabOTKa KOPOHHBIM Pa3psa0M, HapHMED, IMOCIE TOro, Kak Oymara
M3rOTOBIICHA U BBICYILICHA HIIH HA HEE HAHECCHO MOKPBITHE C MOJyuYeHHEM "Oymaru ¢ mokpeitueM". Takas mpo-
L[ETyPa HAHECEHHS HA TOTOBYIO IOJIOKKY MOXKET SBJIATHCS 3aKTIOUMTENBHOMN CTaaUEH nepes MpoBeICHUEM Iie-
YaTH U MOXKET HA3BIBATHCA TPYHTOBKOH. Tak, HAMpUMep, MOII0KKY MOXKHO IPOIYCTUTh Yepe3 YCTPOHCTBO A1
HAHECECHHUS MOKPHITHSA AHHJIOKCOBBIM BAIMKOM JJI1 HAHECEHMS KOMITOZHLIMH, H 3aTE€M BBICYLIHMTh M 3aTEM Yepe3
HECKOJIbKO JHCH, YacOB WJIM JAKe CEKYHJ NMPOBECTH meyarb. [1oan0’kka MOKET OBbITh BBIOpaHA M3 IPYIIIBI,
BKJTFOYAIOLICH OYyMa)kKHOE M3AETHE, TKAHBIH BOJOKHMCTBIH MAaTepHaj, HETKAHBIH BOJOKHUCTBIA MATEpPHAT HIIH
HETKAHBIC HEBOJIOKHUCTBIC MOIOMKKH, TAKHE KAK IIACTMACCOBBIC IJICHKH, H X KOMOMHAauuH. OJHAKO CleIyeT
HMOHHMATbh, YTO MOJKHO HCIIOJIb30BaTh THOOYIO NMOJIONKKY, U3BECTHYIO B JAHHOH 0OIACTH TEXHUKH, COBMECTH-
MYIO C METOAHMKOH neyatu ¢ momoipio XXI®. Xopoimy H3BECTHBI TPU OCHOBHBIX THIIA NMOJUIOXKEK, IPEIHA3HA-
YEHHBIX JJIS MICYATH C TOMOIIBE) MPUHTEPOB 141 KO, u oHu BKIFOUArOT 1) Oymary 6e3 moKpsITHS, 2) OymMary ¢
HOKPBITHEM H 3) MOJTUMEPHBIE IOJIOMKKH.

Tepmunsl "Oymara 0e3 mokpsiTusa" u "Oymara ¢ HOKphITHEM" SBJSIFOTCSA TEPMHHAMH, YETKO ONPEICICHHBI-
MH B OYMaXXHOH MPOMBINIJICHHOCTH, OJHAKO B 3TH M JPYTHE NMOBEPXHOCTH OyMAaru, Ha KOTOPBIX MOJKHO IE4a-
Tath ¢ noMompr KO®, MOKHO BHOCHUTh U3MCHCHUA. B HEKOTOPHIX BAPHUAHTAX OCYIUCCTBICHHUS MOIJIOKKOH
ABIICTCS OYMaXKHOE U3ACTHE H OyMAXKHOE H3/IEJIUE HE COACPIKAT MOKPHITHE.

BymaxkHoe uzaemue MokeT 001amaTh 000N (POopMOH, U3BECTHOM CNMCHHUATUCTY C OOIICH MOATOTOBKOH B
JTAHHOM 00JIaCTH TEXHUKH, OHO MOJKET SIBJATHCS TAKUM, KAK OJHH MM OOJIbIIEE KOJMUYECTBO PYJIOHOB, HAPE3aH-
HBIX JIUCTOB, W/HIIH OHO MOXXET 0071a1aTh Pa3HBIMH (JOPMAMU U KOH(HIY PALUSIMH, TOJXOJAIUMHU JJIS IIEYATH C
noMoIer0 nuppoBoro mpuHtepa A KOO, TToamoskkoH MOXKET ABIATHCA Oymara 0€3 MOKPBITHA, Takas KAk
OOBIMHO HCHOJB3YIOLIAACA B oucax Jid 3jeKkTpopenporpapuueckoi neyaru. [100KKOH MOXKET SABIATHCA
Oymara c MOKpBITHEM, TaKas KAaK MCIOJB3YIOLIAACSA AJI MEUYATHBIX M3ACIHH Oojee BhICOKOro kauyecrsa. [lox-
JI0’KKOH MOJKET SIBJIAITBCS OymMara COpTOB, HCTIOIb3YIOIIMXCS I YIIAKOBKU, U OyMara Takux COPTOB MOXET SIB-
1AThCs OyMaroi 6e3 MOKPBITHA MM C MOKPBITHEM. [107I0KKOH MOJXKET SIBIATHCSA TKAHAS MOJUIOXKKA MIIH HETKA-
Has MOJJIOKKA H UMH MOTYT SIBIIATBCS MATEPHANIBI HA OCHOBE LICJUTFOJIO3bI, APYTHX HATYPAIBHBIX IPOAYKTOB HIH

-7-



047804

H3TOTOBIICHHBIX MPOAYKTOB. [10AI0KKOH TakKe MOXMET SIBIATHCA JIHOOAs APyras Mojajio)kKka COBMECTHMAs C Me-
TOOUKON neyatu ¢ nomounpro JKI®, u3BeCTHAs CNIEUHATHCTY C OOIIEH MOATOTOBKOH B TAHHOW 00JAaCTH TEXHH-
ku. OTHAKO KOMITO3HLMH, MPEIHAZHAYCHHBIC I KKIOTO THNA MOUIOKKH, MOTYT OTJIHYATHCS TEM, YTO MOTYT
HCTIOJIb30BaTh HIIH HE MCIOJb30BATh CBA3YIOLIME, H, €CIH CBI3YIOILHE HCHOIb3YIOT, TO OHH MOTYT OBITh CyIIe-
CTBEHHO pa3au4yHbIMU. CyINECTBEHHBIM SIBIIETCA TO, KAK KOMITIO3HLUS MMPOHUKACT B MOAJIOXKKY, H 3TO BIHACT HA
HEOOXOAUMBIE COACP)KAHUS CBSA3YIOILETO, CHOCOOCTBYIOLIECTO AATE3HM IOJHMEPA M KOJUIOWIHOTO JHOKCHIA
KPEMHHS, 2 TAKKE, BO3ZMOXKHO, HA UCTIOJIB30BAHHE APYTUX KOMIIOHEHTOB, TAKHX KaK MOAH(UKATOPBI PEOJIOTHYC-
CKUX XapaKTEpUCTHK. Tak, HampuMmep, A1 KOMIIOZHULMH, NMPETHAZHAUYCHHON I BHICOKOTIOPUCTOH MOJIONKKH,
MOXET NMOTpedoBaThCs 00JIee CYIECTBEHHOE KOJIMYECTBO KOJIJIOMTHOTO THOKCHIA KPEMHHUS, YeM JUI1 HEMOPHUC-
TOH MOJJI0KKH, U MOXKET MOTPEOOBATHCA 00JICC BBICOKAS BA3KOCTh KOMITO3ULIHH.

[Tpuposa moayI0KKH TAKKE MOKET OKA3bIBATh BIMSIHUE HA NMPOBEACHUE CTAJHH HAHECCHHS KOMITO3HLIMH HA
noa10kky. Kpome Toro, mo6as 06paboTka MoAI0KKH, MPOBOAMMAS J0 HAHCCEHUS KOMITO3UIIMH, MOXKET OKa3bI-
BaTh BIMSHHE HA METOJUKH HAHECCHUSA KOMIO3ZHLMH, KOJMUYECTBO KOMIO3ZUIMH W/HIH OTHOIUCHHE KOJIHYECTBA
CIOCOOCTBYIOLIETO aAre3uH MOJMMEPA K KOJMUYECTBY KOJUIOMAHOTO AMOKCHAA KpeMHHA. Tak, Hampumep, eciu
MOJJI0’KKA SABJBICTCS MOPUCTOM, TAKOH KaK HE COACPIKAIIAS MOKPBITHA HEoOpadoTaHHAs OyMara, TO KOMIO3HLMSA
MOXET BITUTBIBATHCS B MOJJIOXKKY, BO3MOXXHO TOJHOCTBIO, HO IO MEHBINEH MEpe YaCTHYHO, U MOXKET moTpedo-
BAaThCS YBEIMUCHUE KOJTHYCCTBA KOMIO3HIMHU, €CITH OOJIbIIEE KOJTMYECCTBO MATEPHANA BITHTHIBACTCSA B JIMCT. Ta-
KHM 00pa3oM, KOJHYECTBO KOMIIOZHLMH (B YACTHOCTH, KOJHYECTBO CIHOCOOCTBYIOLICTO AATE3HH IOJHUMEPA H
KOJUTOMHOTO JHOKCHIA KPEMHMS), HAHECEHHOE HA MOMJIOXKKY, 0OECIeuMBArOIEE HEOOXOAUMOE YIIyYIICHHUE
aAre3uH, MOXKET 3aBUCETh OT XaPAKTEPUCTHK MOUIOKKH. Kpome Toro, nmpupoa CBA3YyIOIIETo U APYTUX T00aBOK,
COJEP KAIIUXCS B KOMIO3HUIMH, H BA3KOCTh KOMIO3HIHH TaK)KE MOTYT OKA3bIBAaTh BIMSHUE HA KOJHIECTBO KOM-
MO3HIHH, KOTOPOE MOXKET BITHTHIBATHCA B MOJJIOKKY. Jlacke B ciyyae Oymaru 0e3 HOKPHITHSA BA3KAs KOMITO3HIUA
MOXXET MHUHMMAJIbHO NMPOHHUKATh B Oymary. B ciyuae 0OpaboTKH HEMOPUCTOH MOAIOXKKH C MOKPHITHEM KOMIIO-
3HMIMA MOKET ABIATHCS YACTHIO KOMIIO3HLIHH MOKPBITHA, COACPKAIICH HAIOJIHUTEIN HIIM YACTULbI ITUTMEHTA, H
KOMITO3HIMIO MOKPBITHA MOXXHO HAHOCHTh HA MOBEPXHOCTH OyMaru ¢ MoJyueHHEM CJI0S Ha MOoAJIoKKe. B ciayuae
OyMaru C MOKPBITHEM KOMITO3HLMIO TAKKE MOXKHO HAHOCHTH HA NMOBEPXHOCTh OyMAaru mocje Toro, kak Oymary
00paboTamu C LEJIbK0 YMEHBIICHUS MOPHCTOCTH. HEe3aBHCHMO OT MPHPOBI NMOATOKKH KOMITO3ZHIUA MOXET 00-
Pa30BaTh MPUHUMANOLIHHA KPACKy CIOH, C KOTOPBIM KPacka CONMPUKACACTCS MO BPEMS NMPOLEIYPHI NMEYATH, U K
KOTOPOMY MOJKET IMPUJMIIATH ITOJIYYEHHOE C MOMOIIBIO KPACKH H300pasKeHHE.

Meroauka, ¢ MOMOIIBED KOTOPOH KOMIIOZHIIMIO HAHOCAT HA MOJIOKKY, MOXKET BIMATH HA paclpelc/ICHUE
KOMITO3HI[MH M KOJIMYECTBO KOMITO3MIHH, TpeOyromeecs aAasl odecreyeHus: HeOOX0AUMOT0 YTy YLICHHUS aIrC3UH
n300pakeHus . B BapHaHTax OCYLIECCTBICHHUS, B KOTOPHIX KOMIO3HLMSA B OCHOBHOM BITMTBIBACTCS B MOJIOXKKY,
KOJIMYECTBO KOMIIO3UIMH, HAHECCHHOH HA NMOJUIOXKKY, OOBIMHO BBIPAKAOT B Mac.% B MepecyeTe Ha MAcCy MoJ-
10k, OIHAKO B TAKUX CIy4asX, KaK MCIOJB30BAHHE CPABHUTCIBHO HEMOPHCTHIX MOJJIONKEK, MM €CIH MO-
BEPXHOCTbh Oymaru ob1azaer 0oiee 3aKpbITOH CTPYKTYPOH, II¢ KOMIO3HIHKSA B OCHOBHOM OCTAETCS HA IMOBEPX-
HOCTH IIOJUIOKKH, HANPHUMED, B BAPHAHTAX OCYILECTBICHHS, BKIFOUAOIIMX HCIOJIb30BAHHE OyMaru ¢ MOKpPHITH-
€M, II¢ KOMIIO3HIHA B OCHOBHOM HE BITUTHIBACTCS B MOJUIOMKKY, KOJHMUECTBO KOMIIO3HLIUH, HAHECCHHOH HA MOa-
JI0XKKY, OOBIYHO OIHCHIBAIOT, KAK KOJMUYECTBO KOMITO3MI[HH, HAHECCHHOH HA MOBEPXHOCTH MOJJIOKKH, H BBIPA-
JAIOT, KAK MACCY KOMIO3HIIMH B IEPECUETE HA IUIOMIAIb 00PaBOTAHHOM MOBEPXHOCTH (HATIPHMED, B I/M).

B oxHOM BapuaHTe OCYHIECCTBICHMA MOAJIOXKKOH SBISETCH OyMaKHOE M3ACIHE W KOJIMYECTBO CIOCOOCT-
BYIOILETO AATE3HH IOJUMEPA, BHIPAXKEHHOE B Mac.% B NEPECUETE HAa MAcCy CyXO# OyMaru, MOXET COCTaBJIATh
ot npumepHo 0,1 1o mpumepHo 1% B nmepecyere Ha MacCy CyXoif OyMaru, MOXeT COCTaBIATh OT mpuMepHo 0,15
0 npumepHo 0,7% B mepecdeTe Ha Maccy CyXoi OyMaru; U KOJIHYCCTBO KOJJIOHTIHOTO THOKCHIA KPEMHHA MO-
MKET COCTaBIATH OT mpumepHo 0,1 1o mpumepHo 1% B nmepecyere HA MacCy CyXoi OyMard U MOXKET COCTaBIATh
ot mpumepro 0,15 no mpumepno 0,7% B nepecyere Ha Maccy cyxoit Oymaru. OTHOIIEHHE KOJTHYECTBA "Croco0-
CTBYIOILETO are3uH MoIuMepa" K KOJHYECTBY JHOKCHIA KPEMHHS COCTaBIIET OT MpUMEpHO 1:1 10 mpumepHo
1:0,2, MOKET COCTaBIATh OT MPUMEPHO 1:1 g0 mpumepHO 1:0,5 U MOXKET COCTaBIATH OT mpumepHo 1:0,7 mo
npumepHo 1:0,5.

B mpyrux BapHaHTaX OCYIIECTBICHHSA MOJIOKKONH MOXKET ABIATHCA OTHOCUTEIBHO HEMOPUCTAS MOAJIONKKA
uy Oymara ¢ 001aJaroINeH 3aKPBITOH CTPYKTYPOH MOBEPXHOCTBHH), H KOJHYECTBO KOMIIO3HMIIHH, COACPIKAIICH
CHOCOOCTBYIOIIME AATE3HH MOIMMEPHI H KOJIJIOMIHbIC JHOKCHABI KPEMHHUA. B CiIyyae OTHOCHTEIBHO HENMOPHC-
TOH IMOJJIOXKKH KOJHYECTBO JOOABICHHOTO CIOCOOCTBYIOLICTO aAre3uH MOJMMEpPA paBHO OT mpumepHo 0,0075
710 mpuMepHO 0,375 I/M°, MOXKET GBITh PaBHO OT MpuMepHO 0,0115 10 mpuMepHo 0,165 T/M°, MOKET GBITH PABHO
ot mpumepHo 0,015 10 mpuMepHo 0,095 r/M° M MOKET GBITh paBHO OT mpMepHo 0,015 10 mpumepHo 0,04 T/M° B
HepecyeTe Ha MAcCy CyXoH moanokku. KonuuecTBo KOMIOHIHOTO JUOKCHIA KPEMHHUSA, HAHECEHHOTO HAa Oy Majk-
HOE M3JCIHE, MOKET OBITh PaBHO OT mpuMepHO 0,004 10 mpuMepHO 0,2 I/M° HIM MOXET OBITh PABHO OT NPH-
mepHo 0,005 10 mpumepHo 0,15 r/M° B epecyeTe Ha MOTHYIO MACCY CYXOMH MOINOKKH.

B HEKOTOpBIX BAPHAHTAX OCYIUECTBJICHHA COCO0A KOMITO3HLMA, HAHOCHMAs HA MOJJIOKKY, 00J1a1aeT OT-
HOIIICHHEM KOJIMYECTBA CIIOCOOCTBYIOLIETO AATE3HU MOIMMEPA K KOJHUYECTBY KOJIJOMIHOTO THOKCHIA KPEMHUA,
COCTABJAIOIIUM OT MPHMEPHO 1:2 10 mpumepHo 1:0,2 umu ot mpumepHo 1:1 mo mpumepno 1:0,5, umu ot npu-
MepHO 1:0,7 mo mpumepno 1:0,5. B pa3mMuHbIX HEOrPAHUUHBAOIIMX BAPHAHTAX OCYILECTBICHHUS BCE 3HAUYCHUA U
JIMaNa30Hbl 3HAUYCHUH, KaK LENbIC, TAK U IPOOHBIC 3HAYCHUS, BKIFOUYAs BCE MPUBEICHHBIC BBIIIC H HAXOJIIIHECST
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ME>XKTy HUMH, SBHO MPEXYyCMOTPEHBI I HCIOIb30BAHUSA B HACTOSALICM H300PETCHHU.

B apyroM BapHaHTE OCYIUECTBJICHUS HACTOALICE H30OPETCHUE OTHOCHTCS K MEYATHOMY MATEpHANY, OTJIH-
YAOLIEMYCsl yJIYYIICHHON aare3uci n300pakeHus K 00paboTaHHOH moanoskke. IleyaTHsIit MaTepuan BKIIOYAET
00pabOTAHHYO MOATIOKKY H H300paKCHUE, HAHCCCHHOC HA 00PA0OTAHHYIO MOJJIOKKY U 00OPAa30BaHHOC U3 HKHI-
koro ToHepa. O6paboTaHHAA MOATI0XKKA BKIIFOYACT MOUIOKKY U MOKPBITHE. [TOKPBITHE HAHECEHO HA MOAJIOKKY H
00pa30BaHO U3 KOMIIO3HUIIHH.

B HEKOTOpBIX BapHAHTAX OCYILUECTBICHUSA CHOCO0Aa H300paKCHHE, HAHCCEHHOE HAa 0OpabOTaHHYIO MOA-
JOXKKY, Takoe kak 100% uepHoe u3o0paxkeHue umd 290% COCTABHOE YCPHOE HM300PAKECHHE (MCIOJB3YHOIICCCS
JUI MCCACAOBaHUA no Meroauke pupmbl HP®), obmamaer coxpaHeHHEM aare3uu K 00pabOTaHHOH MOMJIOKKE,
ONPEIECICHHBIM C MOMOIIBIO TECTA HA OTCIAUMBAHUE C UCIOJIb30BAHHEM KJICHKOH JeHTH 3M 230, COCTaBIAIOIIMM
6om1ee mpumepHo 80%, COXpaHEHHE aAre3HH MOXKET COCTABIAThH 0ojee mpuMepHO 85%, MOMXKET COCTABIATH 0O-
nee mpuMepHO 90% u MOXKET COCTaBIATH Ooyice 95%. TecT Ha OTCIIAMBAHUE C UCTIOJIB30BAHHEM KIICHKOU JICHTHI
ABIICTCA TeCTOM, padpadoranHbiM B Rochester Institute of Technology (RIT), B KOTOPOM HCHOJB3YIOT CTaH-
JaptHyro Meroauky ¢upmsl HP s meuatneix mammu HP Indigo 7000 series Digital. B Hacrosiee Bpems npu
NPOBEICHHH TECTA TPECOYETCS HUCTOMB30BAHUE KICHKOH JeHTHI 3M 232, Ee HCTONB3YOT BMECTO KJICHKOH JICHTHI
3M 230 u B mpoueIypy BHOCAT U3MCHEHHUS BCICACTBHE H3MECHEHUA THUIA KJICHKOH JNEHTHL. B Apyrom BapuaHre
OCyIIECTBIICHHUS aare3us, onpeacncHHas B RIT, cocrapmaer 6omee 95%.

B npyroM BapuaHTe OCYyINECTBICHHA H300paskeHue, oOpa3zoBaHHOE H3 290% 4epHOTro >KHIKOTO TOHEPA,
0071aJaeT COXpAHECHHEM aare3ud Kk 00paboTaHHOM MoaIoXkke, onpeacacHHeM B RIT mo meronuke uccinenosa-
HHS, OMMMCAHHOM BBIIIE, COCTABIAOIUM Oosiee 80%, B HEKOTOPBIX CiIy4yasx uid 0ojee 90%, B APYrUX Caydasx
COXPAHCHHEM ANTre3HH COCTABIICT Oonee 95%.

Ipumepsl

IMpuBeacHHBIC HIDKE HCCIeaoBaHUS mpoBoaumu B Rochester Institute of Technology (Haxomsmeecs B Ce-
BCPHOI AMEPHKE MECTO MPOBEACHHUS HCIIBITAHUI IS ONPEACICHHUS MPUTOIHOCTH 00Pa0OTKH OyMaru Jji meva-
TH C MOMOIIBK) NMEYATHBIX MAmHH Indigo) B COOTBETCTBHHU CO CTAHAAPTHBHIMH MPOLECIYPAMH HCCIICAOBAHHS,
onucanHbiMH GupMmoi HP, ans ucnibitanus aare3un Kpack, HAHECEHHOW C MOMOIIBIO OJHOHW M3 HX MEYATHBIX
mammH Indigo Digital, kak 310 onmucaHo Hike.

Meroauka HcCIeJ0BAHUS I ONPEACICHHUS AATEC3HH.

Meronm(oﬁ HCCJIICO0OBAHHA, HCITOJIb30BABIICHCS B MPUBCACHHBIX HIDKC MPUMEPAX, ABIATACH CTAHAAPTHAA
MCTOAMKA OMPEACICHHA aare3ud HameyataHHeix ¢ momomero HP Indigo Digital uzoOpaskeHu K MOIIOKKAM,
rae ¢ moMouiso 100% YepHOTo JKHAKOTO TOHEPA ME4ATATH YEPHBIC MPAMOYTOJbHBIC H300PAKEHHUS C HCIOJIB30-
BaHueM neyarHoi mammuel HP Indigo 7000 Digital series B pexume 4 LMKIOB C HCIOJIb30BAHHEM YCIOBHH
CTAHJAPTHOM TeMIepaTyphbl H MOIyYaIH UCCACAyeMbIil 00pasen. YepHble NPAMOYTOIbHBIC H300PAKESHHUS TAKKE
NEYaTATH C UCMOIb30BAHUEM TAKOTO K€ MPUHTEPA M YCJIOBUM, HO YEPHBIH >KUAKUH TOHEP COCTOAN U3 52 yacTen
xenroro, 66 yacteit mypmypHoro, 72 yacted roayooro u 100 yactel YepHOTO TOHEPA, TAKHE H300PAKCHHSA
00briHO Ha3bBAKOTCH 290% (oTouzobpakeHusamu. [locaeaHee HCCIeIOBAHUE OOBIMHO SABIACTCS 00J1CE CTPOTHM.

UYepes 10 MuH mocne meyaTu ONMUCAHHBIX BbiNIe H300pakeHui B Rochester Institute of Technology (RIT) c
MOMOIIBK CTAHAAPTHOTO Tecta (pupmel HP u ¢ ucmons3oBanueMm meuatHod Mmamuuel HP Indigo 7000 Digital
Series MCCIEeJ0BAIH aATe3HI0 H300PKEHHH K ITOJI0KKE C MOMOIIBIO TECTA HA OTCIAWBAHUE C HCHOJIb30BAHUEM
KJICHKOH ieHTH 3M™ 230 mmu 232 ¥ BaTHKa ¢ TPY30M MAcCOH 2 Kujmorpamma (Kr) i 00eCHeUSHHS paBHOMED-
HOTO M IOCTOSIHHOTO MPHUJIOKEHHOTo ycuiausa. Onpee/suid BHIPAKEHHYO B MPOLEHTAX YaCTh H300pa’keHUs, HE
YJANCHHYI0 NPH OTCIAMBAHMU KICHKOH NMEeHTHI. 11 Kakaoro obpasla MCHOJIB30BAMM TOJBKO OJHY KICHKYIO
neHTy (kieikas neHra 3M™ 230 um 232) u B RIT ucnoss30Baiu TOABKO OJHY CTAHAAPTHYIO Mpoueaypy (up-
Mbl HP®. 3HayeHusamu AATC3UH, NMPUBCACHHBIMH B HACTOALUEM MNATCHTC, ABJIAKOTCA 3HAYUCHHUA AATrC3HH, IOJTY-
yeHHble B RIT. MccrnenoBanue Taxke mpoBoaMiIM yepe3 60 MHH mocye meyaTd. AAre3us OOBIMHO YIIyqINAeTCS
npH 00Jee JTHTEIHHOM BPEMEHH BBIICP)KUBAHUSA 10 MPOBEACHHUA HCCIIEIOBAHUS.

[Tpumep 1. Anre3us H300paKeHUS.

H3roraBmuBamm HWITHOCTPATUBHBIC U CPABHUTCJIBHBIC INMCYATHBIC MATCPHATIBI H HX HCCICOOBATIM C LEJIBHO
OTIPEJCICHHUS BIMAHUA HA ArC3UIO MPH neyaTH ¢ noMoinsio K3 (aare3us u3oOpaxeHus) 1006aBok At Oyma-
ry, 100aBICHHBIX K OyMare B Ipecce A1 MPOKJICHBAHUS C TIOMOLIBIO MAIIMHBI A1 HAHECEHHUS MOKPbITHI Dixon
(Emerson & Remwick Ltd). KomuiecTsa HCOMB30BABIIMXCA MATCPHAJIOB PETYTHPOBATU C YUETOM 3aXBATa pac-
TBOPOB KPAaxMaja HJM TOTO, HACKOJBKO JIETKO MOAJI0XKKH abCOpOMpOBATH pacTBOPHI KpaxMmana. Temmeparypa
PacTBOPOB KPaxXMaJiOB, HCIIOJB3YIOIIHUXCA 11 00paboTKH OyMaru, BO BpeMs MPOBEACHUA 00pabOTKH COCTABIIA-
ma ot 50 mo 55°C.

[IpeaBapuTEIbHO H3TOTABIUBAIH PYJIOH BHICOKOCOPTHOH OymMaru 0€3 MOKPBITHSA, HOAXOASAIIEH A ofceT-
HOU NMEYATH WM MeyaTH ¢ MOMOIBK JXXO®D, U ¢¢ HCHOIp30BaTH B KAYECTBE MOJIOKKH-OCHOBBL. JTy Oymary-
OCHOBY H3TOTAaBJIMBAJIH C MOMOLIBIO HMEIOIICHCS B MPOAAXKe OyMaroJenaTeIbHONH MAIIMHBI H €€ MoIyyam 0e3
00paboTKH C MOMOILBIO MPecca AT MPOKICHBAHUA. bymary, HCHOIb30BAaBLIYVIOCS B MMPHBEACHHBIX B HACTOSIIEM
U300peTeHHH MpUMepax, 00padaThIBaIH MyTEM BHYTPCHHETO MPOKJICHBAHMA AHTHAPHIOM AIKHJI-THTAPHOH KH-
CJIOTBI, ¥ OHA COJEp Kajia MPUMEPHO 25% HANOTHHUTENA - OCAKICHHOTO KapOoHaTa kajbLus. bymary mpomycka-
JM 4epe3 MALIMHBI I HAHECEHHsA MOKpBITHA DiXon ¢ HCMOIB30BAaHHEM TAKOrO peskMMa paboThl mpecca it
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MPOKJICUBAHUS ¢ BAHHOM, 4T0 OyMary ¢ 00enx CTOpoH 00padaThiBaM pacTBOPOM kpaxmaia. [1pu u3rotosaeHun
Oymara mpojoKaia MpoXoauTh Yepe3 MAIIWHY Ui HAHECEHHUS MOKPBITUs Dixon, 3aTeM ee CYIIMIN U HaMaThl-
BaJM Ha OapabaH.

Pe3ynpTatel, mosnyyeHHbIe A pa3HbIX KOMIO3ULMM, NpUBeaeHbI B Tabn. 1. B HacTosem npumepe moka-
3aH0, uTO ucnosb3oBaHue 0,3% (6 #/1) imPress™ ID-115, Solenis, LLC, (monuMep Ha OCHOBE MOJUITUIOKCA30-
nuHa) u 40 #/1 xpaxmana (oOpasen 2) odecreunBaeT yIydylIeHHe aare3n H300pakeHUs M0 CPABHEHUIO CO CITy-
YaeM HCMOJb30BaHUS TOJbKO Kpaxmana (o0pasew 1) Ha 32%. Pe3ynabpTaThl MOKa3bIBAIOT YAYYILIECHUE aAre3uu Ha
49% npu podasnenuu 0,2% (4 #/1) PerForm™ PB9007 (o6pazen 3), nonuxiaopruapara amomunusa (I1XA), k
o0pa3iry 2-koMmno3uiuy, coneprkaiieii imPress ID-115 u kpaxman, mo cpaBHEHUIO ¢ 00pa3ioM 1 (TOJBKO Kpax-
MaJj). AHaJIOTUYHOE YJOy4ylIeHHe MOXKHO HaOsmonath npu 3ameHe PerForm™ PB9007 Ha KoJIOMAHBINH AMOKCHI
kpemMHusi Ludox™ CL u Ludox™ AM-30 (cMm. oOpa3ubl 4-6). Bee npoayktbl Ludox™ nony4anu oT GupMbl
W.R. Grace and Company. Pe3ynbTaThl MOKa3bIBalOT, YTO MPH T00ABICHUH KOJUIOMIHOTO THOKCHUIA KPEMHUS K
KOMIO3ULMY MOYXKHO HaOJIOATh YJIyUllIEHUE aare3uu.

Tabnuua 1
HeCKOppeKTI/IpOBaHHLIC BBIPDA)KCHHBIC B % 3HAYEeHUS aare3nu KpaCKu
O6pasen JobGaBka HeckoppekTupoBaHHOE BhIpaxkeHHOE B %
3HaYeHHE aAre3uH KPacku
1 OTCYTCTBYET 57
2 OTCYTCTBYET 75
3 0,2% PerForm™ PB9007 85
4 0,1% Ludox™ CL 83
5 0,2% Ludox™ CL 82
6 0,2% Ludox™ AM-30 81

ITpumep 2. HeckoppeKkTHPOBAaHHOE BbIPAXKEHHOE B % 3HAUEHHE aire3u1 KPackH.

B npuBeneHHOM HIDKE MPUMEPE UCNOJb30BaIM METOJUKU U YCJIOBHUS, UCIOJIB30BABIINECS B mpuUMepe 1.
Conepkanue imPress™ ID-115 (nmojguMep Ha OCHOBE MOJIMITHIIOKCA30JIMHA) TMOANCPKUBAIUA MOCTOSHHBIM U
paBHBIM 6 #/T, 3a UCKJIIOUEHHEM 00pa3ua 1, KOTOphIi SBISIICS KOHTPOJBHBIM 00pa3loM, COACPKAIM TOJIBKO
Kpaxman 1 He cofepkauiuM imPress™ ID-115. B aToM npumMepe sl CONOCTaBASHUS MCMOJIb30BaIM MPOBOIU-
Moe yepe3 10 MUH ucclieloBaHUE aAre3uu U300paXeHUs, MOJYYEHHOro MPHU KOJUUYECTBE KPACKU, COCTaBJISAIO-
meM 290%, ucnonb3oBaslueecs B npumepe 1. Kak W B mpuBEAEHHBIX BbILIE MPUMEPAX, BCE UCCIEN0BAHUS MPO-
Boauiu B RIT. PesynbraTamu, npeactaBieHHbIMU B TaOJ. 2, ABJISIOTCS HECKOPPEKTUPOBAHHBIE BBIPAXKCHHBIE B
% 3HAUEHUS aAre3un Kpacku.

Tabnuua 2
HeCKOppEKTI/IPOBaHHBIe BBIPAXKCHHBIC B % 3HaYeHUs aJIrc3uu KpaCckKu
O6pasen JobaBka HeckoppekTupoBaHHOE BbIpaxkeHHOE B %
3HaueHHE aAre3uH Kpacku
1 Kpaxmain 66
2 imPress™ID-115/kpaxman, | 79
KOHTPOJIb
3 0,2% IIXA 87
4 0,1% Ludox™ CL 79
5 0,2% Ludox™ CL 88
6 0,2% Ludox™ AM 86
7 0,2% Ludox™ TM40 84
8 0,2% Ludox™ LS 86
9 0,2% Ludox™ TMA 83
10 0,2% Ludox™ AS-40 88
11 imPress™ID-115, 79
KOHTPOJIb

PesynbraTel 3TOr0 Mccae10BaHUs MOKA3bIBAIOT, YTO YKAa3aHHBIE BBILIE COAEPXKAHUS KOJUIOMJHOTO JUOKCH-
na kpemHust, coctasnstoue 0,1% (3 #/1), HeoOX0AUMBI IS YAyUIIEHHs aare3un nzoopaxenus. [Ipu conepxka-
Husx, coctapnsommx 0,2% (4 #/1), UCTIONB30BaHKE IIEJIOT0 PsANa KOJUIOMIHBIX TUOKCHUIOB KPEMHHUS YJIy4IlIaio
aaresuto. KomouaHsle nuokcuasl kpemuus Ludox™ npeactaBisitoT coOoi MPOAYKTHI, BbIMyCKaroluecs Gpup-
Moif W R. Grace and Company. YydiieHHas anre3us Oblia HEOXKUTaHHOM.

[Tpumep 3.

IToBepxHOCTh MMeIOLIEHCS B Npojaxe Oymaru oOpadaTbiBail KOMIO3UIMEHN, KOTOpas COAepKaia 3THUIIHU-
poBaHHbIM KpaxMan, imPress™ ID-115 (MOJM3TUIOKCA30JMH) U KOJIJIOUIHBIH TUOKCU KpeMHUs (00pasiibl 3-7).
Kpome Toro, k kaxa0il KoMno3uuuu 100aBISIIM PACTBOP XJOPUIA HATPHUS M ONTUYECKHI OTOENMBAIOLINI areHT
(OOA). NaCl u 00A noGaBsAIM B KOJMYECTBAX, COOTBETCTBYIOUIMX BBIPAKEHHBIM B Mac.% COIEpKaHHSIM B
roToBoil cyxoit Oymare. KonuuecTBo 100aBlIE€HHOIO 3THJIMPOBAHHOTO KpaxMaja COOTBETCTBOBAIO BbIPAXKEHHO-
My B Mac.% COofep)KaHUIO B rOTOBOI cyxoif Oymare. B tabin. 3 mpusenensl conepxkanus [I30KC, tun nuokcuna
KPEMHHS U COJEpKaHMe AMOKcHAa KpeMHus. OOpaslbl MCNOJIb30BaIM Ul UCCIEIOBAHHS aare3uu M3o0paxe-
HU#, HameYaTaHHBIX C MCIMOJIb30BaHUEM mevyaTHoi MamuHbl Indigo 7000 series B pesxuMe, U3BECTHOM, KaK pe-
UM 4 LUKIOB, I/Ie KOKAbIA U3 YETHIPEX LIBETOB MeyaTald MOCIEIOBATENbHO: 52 YacTH XKEAToro, 66 yacrei
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nypmnypHoro, 72 yactu ronyboro u 100 yacreii yuepHoro ToHepa. [TonHoe konnMuecTBO kpacku cocTassiio 290%,
KaK M B MpeAbIAyIIMX MPUMepax U Kak 3To onpenaeneHo ¢upmoit HP nis uccnenoBanus aaresnu M300pakeHHs.
Anresuto onpenensuiu uepe3 10 u 60 MUH C UCNIOJIB30BAHUEM TAKOTO K€ T€CTa Ha OTCIaUBAaHUE C HCIMOJb30Ba-
HHUEM KJIEHKOMH JIEHThI, KaK MCIOJb30BaBLIeiics B npuMepax 1 u 2.

Tabnuua 3
O6pazen | 1120 Tun Cpen- IInomans XapaKTepHCTHKH Junokeua | Aaresus Anresus
KC, JIHOKCHA HHH nosep- JIHOKCH/1a KPEMHHA KpeM- yepes 10 yepes 60 MHH
% KpeMHHs pazmep XHOCTH Hus, % MHH (yaepxHpa-
Y4acTHI (/M%) (yaep:xHBa- HHE KpPacKH,
(HM) HHEe KpacKH, %)
%)
1 0 orcyrcTBy | JIH* JIH 0 57 61
€T
2 0,3 orcyreTey | JIH JIH 0 81 89
€T
3 0,3 imPress™ 120 eJI0OYHas peaKuus 0,2 89 93
AS-450
4 0,3 PW-50 EC | 40 60-90 AHHOHOTEHHbIH, 0,2 85 94
me0YHast peaKuHs,
IPOTHBOHOH - HOH
HaTpHs
5 0,3 imPress™ JIH JH KOJUTOHTHBI i 0,2 86 88
AS-452 JIHOKCHJ1 KpEMHHS
6 0,3 Sylojet® 0,4 150-200 HEKOJUIOHAHBIH, 0,2 82 88
C30E BbICOKas MJIOIadb
NMOBEPXHOCTH,
TOPHCThI H
7 0,3 LEOJIHT <45 MHKPOMOPHCTHIH 0,2 85 84
AJTIOMOCHJIHKAT

*ITH - naHHBIX HET.

imPress AS-450 u AS-452 npeacraBasror co60i KOMTOUAHBIC AHOKCHABI KPEMHHUS, BBITyCKaromuecs Gup-
Mmoii Solenis, LLC.

PW-50 EC mpeacrasmsier cob6oit obnazarommii 60/1ee KPynHbIMH YaCTHLAMH KOJIJIOMJAHBIH JHOKCHI KPEM-
Hus, Bhimyckarowuiics pupmoit W.R. Grace and Company.

3Ha4yeHUs pa3Mepa 4acTHL ¥ TUIOLAAM MOBEPXHOCTH JUOKCHIA KPEMHHUS ObLIH MPENOCTaBIeHbl U3rOTOBU-
TeJleM THOKCHIOB KPEMHHMS, U 3TH 3HaU€HMs yKa3aHbl B HACTOsIEM AOKyMeHTe. Pasmep yactuu oObIYHO ompe-
JEJSIIOT C MTOMOILBIO CBETOPACCESIHHSA C UCTIOJIb30BaHNEM Pa30aBIEHHOrO pacTBOpa M TaKOro 000pyI0BaHHUS, KaK
onucaHHoe B nyOaukauuu Nanomaterials (Basel). 2018 Jul; 8(7): 454. OHa ony0aukoBaHa B MHTepHere 21 nto-
Ha 2018 r., doi: 10,3390/nano8070454, Effects of Sample Preparation on Particle Size Distributions of
Different Types of Silica in Suspensions, Rodrigo R. Retamal Marin"", Frank Babick', Gottlieb-Georg Lindner?,
Martin Wiemann®, and Michael Stintz'. TTiomaas moBepxHOCTH OGBIMHO OMPEAENSIOT M0 TAKMM METOTMKAM, Kak
onucanHble B ctangapre ASTM D5604-96.

PesynbraThl uccnenoBaHust aaresuu depe3 10 u 60 MHH MOKa3bIBAIOT, YTO A0OaBIEHHE B KOMIO3HLIHIO
KOJUIOUAHOrO AMOKCHAA KpeMHUs (06pasubl 3 u 4) obecniednBaeT yydIleHHe aare3uy Mo CpaBHEHHUIO CO Ciyya-
€M HCIOJIb30BaHUs KOHTpoJbHOro obpasua (obpaszeu 2). M3 monyuyeHHbIX st oOpasua 6 pe3ysbTaTOB MOXHO
BUJIETb, YTO HCIOJIb30BAHHE HEKOJUJIOMIHOTO AHOKCHAA KPEMHHMs, O0ONafaroliero pa3sMepoM YacTHL, PaBHBIM
0,4 HM, He obecrieuMBaeT yJy4lleHHe aAre3MH Mo CPABHEHHIO CO CJyyaeM HCMOJIb30BAaHUS KOHTPOJILHOrO 00-
pasua. B 3akmoueHue, pe3ynbTaTbl NOKA3bIBAOT, YTO MCIOJIb30BAHHE MUKPOIIOPUCTOrO alloMOCHIMKaTa (0Opa-
3ew 7) He obecrnevynBaeT yJaydlleHHe aare3ud, Kak 3TO BHO BHIHO U3 Pe3yJIbTATOB OINpEeesIeH s aare3uu yepes
60 MHH.

XoTs B IPUBEZEHHOM BbIllle NOAPOOHOM ONMCAHMHU MpPEACTAaBlEH MO MeHbLIeH Mepe OAMH THUMHYHbIH Ba-
PHMAHT OCYLIECTBJIEHMS, CJIEAyeT MOHMMaTb, YTO CYIUECTByeT Oousblioe KosuuyecTBo mMoaudukaumid. Cnenyer
MOHMMATh, YTO TUIMYHBIA BAPUAHT OCYLIECTBJIEHUS WJIM THUITMYHbIE BAPHAHTBI OCYIECTBIECHUS SIBJISIOTCS JIMLIb
npUMepaMH U OHH He INpefHa3Ha4YeHbl AJIsl KaKOro-iubo orpaHuyeHust oobema, NMPUMEHHMOCTH MM KOHHUTry-
pauuu Hacrosuero uzoopereHus. C MOMOLIBIO MPUBEAEHHOrO BbIlE MOAPOOHOrO OMUCAHUS CHELMAIUCTaM B
JaHHOHN 00JaCTH TEXHHUKH CKOpee MpPeAoCTaBieHa MOAXOASIIAs CXeMa BBIMOJHEHHs THITMYHOrO BapHaHTa OCy-
IECTBJIEHHs! HAacTosILIero nu3oopereHus. Cneayer NoHUMATh, YTO B GYHKLMH U PACIIONIOKEHHE 3JIEMEHTOB, ONU-
CaHHBIX B TUITMYHOM BapHaHTE OCYLIECTBJIEHUS, MOXXHO BHECTH Pa3IM4HbIE U3MEHEHUs 0€3 OTKJIOHEHUs OT 00b-
€Ma HacCTOsIIIero H300peTeHus, NPUBEIEHHOro B puiaraeMoii popmyJe n3odpereHus.

DOOPMVIJIA U30BPETEHUA

1. KoMno3uuus noKpbITHS Ha BOJHOIM OCHOBE, NpeHa3HAaY€HHas 1J1s1 00pabOTKH, MTPU MeYaTH ¢ MOMOLIbIO
’KUIIKOCTHOH 3sekTpodoTorpaduu, NOANOKKH, rae KOMIO3ULHA MOKPBITHS Ha BOJHOI OCHOBE COLEPXKHUT CIIO-
cOOCTBYIOLIMI aAre3uy MOJMMep; KOJUIOUIHbII THOKCHA KpeMHus B koiudecTe oT 0,1 no 1% B mepecyere Ha
MacCy CyXoi MOAJIOKKH U MOJMMEPHOe CBA3YIollee, BBIOPaHHOE M3 YHCIa CeNYIOLIUX: TOJMBUHHUIIOBBIN CITUPT,
KpaxmaJ, jKeNaTHH, Ka3euH, Oeslok, kapOOKCHMEeTHIILETI0N03a, THAPOKCUITUIILEIUIION03a; TAe CIOCOOCTBYIO-
LM aAre3uy MoJMMep BKJIIOYAET OJHO MM OoJbllee KOJIMYECTBO MOBTOPSIIOLIMXCSA 3BEHBEB, KOTOPbIE COAEp-
’KaT TPETUYHYK aMHUAHYIO TPYyNNy, U A€ KOJUYECTBO MOBTOPSIOLUMXCS 3BEHBEB, COAEPXKALIUX TPETHUHYIO

-11 -



047804

aMUIHY0 Tpymiy, paBHo oT 70 10 100 Mo1.% B mepecyeTe Ha KOJMYECTBO CIIOCOOCTBYOIIETO AATC3HHU ITOJIUME-
pa, raec OTHOLICHHE MACChl CHOCOOCTBYIOILETO AAr€3MH MOJMMEPA K Macce KOJMIOHIHOTO AMOKCHAA KPEMHHUSA
cocraBmieT ot 1:1 g0 1:0,2.

2. KoMmo3uuus Ha BOJHOM OCHOBE MO 1.1, ra¢ KOMIO3HIUSA HA BOJHOM OCHOBE 00JIAACT COACPKAHHUEM
TBEPJBIX BEILECCTB, COCTABILTIOLIMM 00J1ee 3 Mac.%, U BI3KOCThIO, paBHOH MeHee 1000 cIT.

3. Kommosuuus no m.1, rae oaHO uiau 00JIbIIEEe KOJTHYCCTBO MOBTOPSIOLIMXCS 3BCHBEB, COACPIKALMXCS B
CHOCOOCTBYIOIIEM aAre3uH IOJUMEpPE, OOpa30BaHO W3 MOHOMEPA, BBIOPAHHOTO W3 TPYIIbL, BKJFOUYAMOIICH
BUHUIITHPPOIUAOH, COACPXKAINUHM OKCA30JMH MOHOMED, N-BHHHINMNEPUAMHOH, N-BHHUIKANMPOIAKTAM,
N,N-auMeTUIaKpUIaMHI U UX KOMOWHALIUH.

4. Komnosumus no 1.3, rae 0JHO HIH OOJIBIICE KOJTHUYCCTBO MOBTOPSIOIIUXCS 3BCHBEB, COACPIKALIMXCS B
CHOCOOCTBYIOIIEM aAre3uH IOJHUMEpPE, OOpa30BaHO W3 MOHOMEPA, BBIOPAHHOTO W3 TPYIIbL, BKJFOUYAMOIICH
2-3TH-2-0KCA30JHH, 2-METHII-2-0KCA30JIHH H HX KOMOHHAIIHH.

5. Kommo3uims no m.1, rae cnocoOCTBYIOIIMM AATe3HH MOJTUMEPOM SABJIICTCS MOJIUITHIOKCA30JIUH.,

6. KomMmosumus no 1.1, rae KOJUIOHIHbIH JHOKCHA KPEMHHUS 00J1aJaeT MOBEPXHOCTHBIM 3apPAI0M, KOTOPBIH
ABJCTCA NMOJOXKUTCJIBHBIM HJIH OTPULATCIbHBIM.

7. Komnosunus mo m.1, rae KOTOMAHBIN JHOKCHI KPEMHHUA 007aJaCT CPEAHHM Pa3MEPOM YACTHUII, PaB-
HBIM MeHee 150 HM, H IIOIAIbE0 MOBEPXHOCTH, PaBHO# 607ee 50 M/T.

8. Kommo3uuus no m.1, rae 4acTHUIBI KOJIOMTHOTO JHOKCHIA KPEMHHUS 00JIANA0T IICTOYHOH PEAKLUUCH.

9. Cnoco0 00paboTKH MOAN0KKH A 00ECTICUEHHS YTy YIIEHHOH aATe3HH XKUAKOTO 3IEKTPOorpadHyeckoro
U300PAKCHUS, BKTFOUYAKOIIHH:

a) MOJIYYEHHUE MOJIOKKH,

b) HaHECcEeHHE HA MOJJI0XKKY KOMIIO3HLIMH HAa BOJAHOW OCHOBE B IPECCE /IS NMPOKJICHBAHHA C NMOJIYyYCHHEM
00paOOTAHHOH MOAJIOKKH, KOMIO3HLHUSA COACPXKUT CIMOCOOCTBYIOIIMH ANTC3HMH MOJMMEP, BKIFOUAIOLIHIA OTHO
WM O0JbIIee KOJHUYECTBO MOBTOPSIOIIUXCS 3BEHBEB, KOTOPBIC COACPKAT TPETUUHYIO AMUIHYIO TPYIITY, H KO-
JMYECTBO MOBTOPSIOLIMXCS 3BECHBEB, COACPKALIMX TPETUUHYIO aMHIHYIO rpymiy, pasHo ot 70 o 100 mon.% B
HepecyeTe Ha KOJIMYECTBO CIIOCOOCTBYIOILETO AAre3UH IMOJIUMEPA; KOIIOHIHBIH THOKCHI KPEMHHS B KOJIHUYECT-
Be ot 0,1 10 1% B nepecyere HA MACCy CyXOH IOIOKKU H NMOJMMEPHOE CBS3YIOIIEE, BRLIOPAHHOE M3 YHCIIA Clie-
JYIOLUX: TOJHBHHUJIOBBIA CHMPT, KPaXMaJj, *KEJIATHH, Ka3eHH, OCIOK, KapOOKCHMETHIILEILI0I03a, THAPOKCH-
3TUNILEJUTOI03a; U IIe OTHOIIEHHE MACCHI CIIOCOOCTBYIOIIETO AAre3UH IMOJIMMEPA K MAcce KOJUIOUIHOTO THOK-
cuja KpeMHus coctasiiet ot 1:1 mo 1:0,2;

C) cymky 00pabOTaHHOM MOIOKKH;

d) HaHeceHHe HA 0OPAOOTAHHYIO MOIOXKKY MKHIKOTO TOHEpA C MOIYUYCHHEM H300paKeHHA HAa 00padoTaH-
HOM MOJIOKKE.

10. Cnoco6 yIyyIieH!s aAre3uH 3ICKTPOrpahuueckoro H300paKeHUA kK 00pabOTAHHOM MOAOKKE, BKIIHO-
YOI H:

MOJIYYCHHUE MOAJIOKKH,

HAHCCCHHUE HA MOJJI0KKY KOMIO3HLUH HA BOJHOM OCHOBE, COACPIKALICH CMOCOOCTBYIOINUI Aare¢3HH MOJTH-
Mep, BKIIOYAMOLIHHA OXHO HIH OOJbINEE KOJHUECTBO IOBTOPSIOIIMXCS 3BEHBEB, KOTOPBIC CONEPKAT TPETHUHYIO
AMUIHYIO TPYIY, H A€ KOJIMYECTBO MOBTOPSIOIUUXCHA 3BEHBEB, COACPIKAIIMX TPETHYHYIO AMHIHYIO IPYIIIY,
paBHo 0T 70 10 100 M01.% B mEpecUeTe Ha KOMMUYCCTBO CHOCOOCTBYIOLIECTO AATC3HH MOJIUMEPA, U KOJIOUTHBIIH
JUOKCUI KpeMHHs B KoiuuecTse oT 0,1 1o 1% B mepecuere Ha MacCy CyXOH IOAJIOXKKH, U TAC OTHOLICHHE Mac-
ChI CHOCOOCTBYIOILETO aAre3HH MOJIMMEPA K Macce KOJUIOMAHOTO JMOKCHAA KPEMHHsS COCTaBiaeT oT 1:1 mo
1:0,2, ¢ moayueHHEM 0OPAOOTAHHOH MOAI0KKUS

HAHCCCHHE HA 00PA0OTAHHYIO MOAJIOXKKY YKHIKOTO TOHEPA C MOJYUYCHHEM 3JICKTporpaduueckoro u3odpa-
JKECHHUS HA 00PaOOTAHHOH MOTOKKE.

@ EBpa3suiickas nateHTHas opraHu3sauus, EAMNB
Poccus, 109012, Mockea, Manbivt Yepkacckuii nep., 2
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