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(54) CNOCOB PA®GUHUPOBAHUA YTUNA MEAM C NONYAOW U Naiikoi

(57) Pedbepar:

M306peTeHne OTHOCUTCA K LBETHOW MeTannypruu,
B YacTHOCTW K crnocoby padvHUPOBaHWA NloMa Meau,
koTopas COAepXWT nonygy Ta namky. B cnocobe
TBepAble LUMXTOBble MaTtepuarnbl nepen 3arpys3koi B
neyb NpenBapuTenbHO HarpeBawT A0 Temnepatypbl
40-60°C, oCyLleCTBMAIOT BHECeHWe IerkonnaBKoro
drtoca nyTem obpbI3rMBaHNA WNXTbl €ro pacTBOPOM,
nocne 4Yero LUMXTOBble MaTepuanbl cywart Ha
NPOTSXKEHMN He MeHee 150 MUH. Npu TemnepaTtype He
Hmwke 20°C. B kadecTBe nerkonnaekoro cnoca
ucnonb3yloT criegylowmi coctas, % Macc.. Cu,O -

15,60-24,75, (NaPOz)n - 14,40-20,25, H»O
-11,25-17,50, HPO; - 43,75-52,50. ®rnitoc HaHocaT
Ha WWxToBble MaTepuanel wu3 pacdeta 1,1-1,8
cpedHen TONWMHbI NOKPbITUA MOMygnM W Nawku.
TexHUYecKnidi pesynbTaT: BbiCOKas MPOOYKTUBHOCTb,
HU3Kkaa cebecToMMOoCTb.

OdmuynanecHein  GtoneTeHb  "lMpombilUneHHas
cobctBeHHoCTh". KHura 1 "M3obpeTeHunsa, nonesHole
Mogenu, Tonorpadun  MHTerpanbHblX  MUKpocxem",
2008, N 05, 11.03.2008. ["ocynapCTBEHHbIN
AenapTaMeHT  MHTENNeKTyansHoOW  COBCTBEHHOCTM
MuHucTepcTBa 06pa3oBaHUs U HayKn YKpauHel.
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(54) purifying method for COPPER scrap WITH TINNING AND brazing

(57) Abstract:

The invention relates to nonferrous
metallurgy, in particular to a purifying method
for copper scrap, that contains tinning and
brazing. In a method hard charge materials prior
to the loading into the furnace are preliminary
heated to the temperature of 40-60 °C, the
introduction of readily fusible flux is carried
out by charge spattering by its solution,
whereupon charge materials are dried for not less
than 150 min. at a temperature which is not less
than 20 °C. The following composition is used as

a fusible flux, % mass.: Su,O - 15.60-24.75,
(NaPO3z)n — 14.40-20.25, N,O -11.25-17.50, NRO3z —
43.75-52.50. The flux is applicated at charge
materials calculating on 1.1-1.8 of middle
thickness of the coverage of tinning and brazing.
The technical result: high performance, low costs.

Official  bulletin  "Industrial  property". Book
1 ‘"Inventions, utility models, topographies of
integrated circuits”, 2008, N 05, 11.03.2008.
State Department of Intellectual Property of the

Ministry of Education and Science of Ukraine.
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(54) CNOCIB PA®IHYBAHHA BPYXTY MIfl 3 MONYAOIO TA NAWKOIO

(57) Pedbepar:

BuHaxig HanexuTbe [O KONMbOpPOBOI MeTanyprii,
30Kkpema go cnocoby padiHyBaHHs BpyxTy Migi, Wwo
MICTMTb Monyay Ta nanky. Y cnocobi TBepai LUMXTOBI
mMaTepiany nepen  3aBaHTaXeHHAM Jo  nedi
nonepenHeo HarpiBawoTe o Temnepatypu 40-60°C,
30JMCHIOITE  BHECEHHA  NerkonnaBkoro  drocy
LINAXOM 06OPU3KYBaHHSA LUMXTU WOro PO3YMHOM, Micns
YOro LUMXTOBI MaTepiany cywaTtb NPoTAroM He MeHLue

150 xB. npu Temnepartypi He Huxk4de 20°C. 3a
nerkonnaBkuii  pnioc  BMKOPUCTOBYIOTE  HACTYMHWIA
cknag, % mac: Cu,O - 15,60-24,75, (NaPOjz)n -
14,40-20,25, H,O -11,25-17,50, HPO, -
43,75-52,50. ®dritoc HaHOCATb Ha WUMXTOBI MaTepianu 3
po3paxyHky 1,1-1,8 cepegHbOi TOBLIMHU NOKPUTTS
nonyau Ta nanku. TexHiYHWA pesynbTaT: BUCOKa
NPOAYKTUBHICTb, HM3bKa cobiBapTicTb.
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Onuc BnHaxony

BuHaxig HanexuTb Oo ranysi KonbopoBoi MeTanyprii, 3okpema, 4o cnocoby padiHyBaHHS OpyxTy Migi, WO MICTMTb
nonygy Ta namnky.

daxiByaM BiOOMO, WO NOTpannsHHA OO po3nnaBy AOMIOK MeTanis, Wo MICTATbCSA B Nonyai Ta nanui sHavHo
36inbwye TpuBanicte Moro pacdiHyBaHHA abo poOuTb 3asHa4YeHWin npouec HedouiNbHUM Yepes iCTOTHI BTpaTu y
Burapax. Kpim Toro npu paciHyBaHHi Takoro posnsiaBy CNOCTEPIraeTbCs 3Ha4He 30iMblUEHHA EHEPrOBUTPAT Ha BEAEHHS
npolecy Yepe3 6aratopa3oBe BMKOPUCTaHHSA oniociB Ana BUAANEHHS NigBULLEHOro BMICTY AOMILLOK, @ TAKoX 3HIMaHHA
Lnaky, Wo yTBOPUBCA NiCns 3aCTOCYBaHHA YeproBoi nopuil dntocy. MNpu UboMy BKasaHWii Npouec CynpoBOAXKYETLCSH
nigeuweHMMy Burapamun migi. CtaTucTuka cBiguunTh, WO Yy cepegHboMy 3aranbHi BTpatu ctaHoBnath 3,5-4% y Burapi ta
4-6% y wnakax. [Npu upomy yac padiHyBaHHs 36inblwyeTbesa y 1,5-1,8 pasu nopiBHAHO 3 padiHyBaHHAM GpyxTy Ge3
nonyau Ta namku.

CTpykTypa OpyxTy Ta BigxogiB Migi, Wo niggaloTs BOrHEBOMY padiHyBaHHIO nepenbadae npu MiAroToBLi LUMXTH
yTBOpeHHs o 10-12% 6pyxty kateropii All-1,2,3 3 nonygoto Ta narkoto, Wo BignNpaBnsatoTb ANg BUPOOGHULTBA MIgHUX
cnnasiB (BpoH3) i3 BMICTOM CBMHLUIO, OfloBa Ta iHWI NErkonnaBkMx MeTanis. 3acTtocyBaHHa OpyxTy 3 nonygow Ta
nankol NpuBOAATbL OO MNOAOPOXYAHHA OpoH3, WO BUMycKalTb. 3anyveHHss y BUPOGHMUTBO Midi BOrHeBOro
padiHyBaHHsi OpyxTy Migi 3 norygoto Ta nankow [03BONUTL 30iMbMTU BUMNYCK padiHOBaHOI Migi 3 Toro  ob’emy
LWMXTOBKUX MaTepianiB Ha 10-12% Ginblue Big 3aransHOro BMMYyCKy.

3 nitepatypu [tO.IN. KynpsikoB “lMpon3BogCTBO TSXKENbIX MEeTanfioB M3 fioMa W oTxogos”, Xapbkos, “OcHoBa”,
1992p.] Bigomi cnocobu BuOaneHHs onoBa 3 MNOBEPXHi KOHCEPBHOI Tapy Ta BigXomiB NyOXKEHO! XKeCTi 3a 4oNoMorow
XIIOPHOTO, FAPOMETAanyprinHOro Ta eneKkTpPoXiMivHOro npoLecis.

BignoeigHo Oo nepworo cnocoby noBepxHa nymxeHoro Bupoby obpobnseTbcs rasonogibHMM XIIopoM npu
crnabkomy HarpiBaHHi, y pesynbTaTti peakuii oTpuMyloTb pigkMin TeTpaxnopug ornosa SnCl,. 3 TeTpaxnopuaa onoea
OOEpPXKYIOTb MeTaneBe OfioBO LUMSXOM UeMeHTauil Oinbll enekTpoHeraTuBHUM MeTaroM (antoMiHiem, LuHkoM) abo
€NeKTPOos1i3oM i3 3aCTOCYBAHHAM HEPO3HYMHHUX aHOLIB.

Opyrnii cnoci® nepenbaqae cenekTBHE PO3YMHEHHSI OfIOBA B NY)KHUX PO34MHAaX, Hanpuknag y posdnHi NaOH 3
ofepXKaHHSIM pO34MHY CTaHaTiB. BuaineHHs ornoBa 3 NyXHWX PO34MHIB 30iMCHIOETLCS 3a AONOMOrol enekTponisy. MNpu
LibOMY OFTOBO OCaKyETbCHA Ha KaTogi:

Sn?*+2eSn°

Sn**+4eSn°

OTpuMaHe rybyaTe orioBO NPOXOAWTL Yepes npoLec NNaBfeHHa A0 o4epKaHHs MeTareBoro ofioea.

[o HeponikiB nepepaxoBaHMX Bulle cnocobiB BapTO BigHECTW CKNagHiCTb BMPOGHMYOro npouecy, HasiBHICTb
TOKCUYHUX iHrpenieHTiB | HeoOXiQHICTb HAaABHOCTI cnewiansHOro YCTaTkyBaHHSA ANs IXHbOro 30iNCHEHHS.

Takox 3 piBHA TEXHIKM [NaTeHT YkpaiHn Ha kopucHy mogernb Ne11532] sigomuii cnocib padiHyBaHHS OpyxTy Migi
LINAXOM padpiHyBaHHi AOro po3nnaBy Y BigOMBHUX nevax.

BkasaHuii cnoci6 3okpema nepenbadac: 3aBaHTaXXeHHs TBEPAMX LUMXTOBUX MaTepianiB y HarpitTy nidv; BHeCeHHs
pas3oM i3 LUMXTOBUMW MaTepianamu Ta, nicns poannaBfeHHs NOSIoBUHW 3aBaHTaXeHOI WWXTK, Mig A3epKano posnnasy,
nerkonnaBKoro ¢oriocy; NIaBreHHs LWWXTU; OKUCIIOBAHHA AOMILLOK KMCHEM MOBITP4, WO BAYBaTbL Y M4 Yepes OyTesi
dypMM NPOTATOM YCbOro MnpoLecy; BBeAeHHA (prtoCiB-po3pidKyBayiB ANA PO3pimdXeHHA LWnakiB, Wo YyTBOPWINCA,
BMOANeHHs LnakiB; nabopaTopHUA KOHTPOrb 3@ BMICTOM AOMILLOK Yy PO3MNnaBi; 3arnexHo Big 3anvLIKOBOro BMICTY B
po3nsiaBi AOMILLOK, AoAaBaHHA GonociB, WO padiHyoTh, 3HIMAHHS LWNakiB, WO YTBOPUIIOCS; BiQHOBIEHHA Midi 3 OKMCHIB,
AKi 3anNUWWNNCA B PO3NaBi, LMAXOM NpoAyBaHHS po3nnaBy NPpMpPOAHMM ra3oM Yepes ayTesi dypmu.

[o OCHOBHMX HeponikiB 3a3Ha4YeHoro cnocoby BIiOHOCATb HEMOXIUBICTb MOro 3acTOCYBaHHA OO LUMXTOBMX
mMaTepianie, Wo MICTATb nonygy Ta nanky 6e3 cneuiarnbHOi MIOrOTOBKWM CUPOBUHWU OCKINbKW AOMILKA MeTanis, Lo
MIiCTATBCA B Monyai Ta nanui, 3Ha4yHo 36inbluyoTb TpUBAnicCTb padiHyBaHHA LIMXTWM abo pobnsTb 3a3HaqYeHun npouec
HedouinbHUM 4Yepes3 3HauHi BTpaTu Yy Burapax Ta 36inblleHHa eHeproButpaT. [pu LpOMYy 3a3HadeHa niaroToBka
CUPOBWMHU, MoOnsirae B MeXaHiYHOMY BMAaneHHi MonyauM Ta nankM 3 MNOBEpXHi KyckoBoro OpyxTy i TpaguuiiHo
30iNCHIOETLCS BPYYHY.

Takox Ao Henonikie 3a3HaveHoro cnocoby BigHOCATL: HEOBXIOHICTE BUKOPUCTaHHSA cnelianbHoro ycTaTkyBaHHsA Ans
BAYBaHHA rerkonnaekoro ¢riocy nNig A3epkano MeTany; BUKOPUCTaHHA iocy-po3pimxyBada Ana po3pimKeHH:
YTBOPEHOIO LUMaKy.

MeTolo 3anpornoHOBaHOrO BUHaxody € CTBOPEHHS cnocoly padiHyBaHHA OpyxTy Migi 3 monygoto Ta nankoto,
MPOCTOro i HagiHOro B peanisauii, Wo Mae BUCOKY NPOAYKTUBHICTb, @ TaKoX LO3BOSISIE OAEPXKYBATW FOTOBY NpoaykKuito
MOPIBHSIHO HWU3bKOT cOGiBapPTOCTI.

MocTaBneHy MeTy focsralTb LUNSXOM CTBOPEHHS crnocoby padiHyBaHHA OpyxTy Migi 3 nonymoiw Ta namkoto, y
AKOMY 30INCHIOTL: 3aBaHTaXKEHHs TBEpPAUX LUMXTOBUX MaTepianis (OpyxTy) OO Harpitoi nedi; BHECEHHS pa3oM i3
LWNXTOBMMW MaTepianamy nerkonnaskoro ¢riocy; NNaBfeHHA LWWXTU; OKWCIOBAHHA AOMILLOK KMCHEeM MOoBiTp4d, Lo
BAYBaOTb y Mi4 Yepe3 AyTeBi pypMU NPOTArOM YCbOro MpoLecy; BUAANEHHs LUnaky, Lo yTBOpuBCS; nabopaTopHui
KOHTPOSb 3a BMICTOM OMILLOK Y pO3MsiaBi; 3aneXHo Bif 3arMLLKOBOro BMICTY B po3nfiaBi AOMILLOK, JofaBaHHA drtocis,
WO padiHyoTh, 3HIMAHHA LWMNaky, WO YTBOPUBCSH; BIQHOBMEHHA Midi 3 OKUCHIB, WO 3anuWwnnunuca B po3nnasi, Wsxom
npodyBaHHA po3nnaBy NPUPOOHUM rasom Yepes AyTesi dypmu.

Mpun uboMmy, BiANOBIAHO 4O BUHaxody, TBepai WNXTOBI MaTepianu (BpyxT), Nnepen 3aBaHTaXEHHSM Y M4 NonepenHLo
HarpiBatoTb Ao Temnepatypu 40-60°C; BHECEHHsI NerkonnaBkoro ¢rocy 3AiNCHIOTL LNAXOM 000pU3KYBaHHS LLUMXTH
MOro pO34MHOM, MiCMs YOro LWWXTY cywaTb, NPOTAroM He MeHw 150xB. npu TemnepaTypi He Hwxye 20 °C, 3a
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nerkonnaskuii gorioc BUKOPUCTOBYIOTE HACTYMHWUIA cknag, % mac:

Cu20 15,6-24,75
(NaPO3)n 14,4-20,25
H20 17,5-11,25
HPO3  52,5-43,75

Mpn UbOMY BigNOBIAHO A0 BUHaxo#Zy NerkonnaBkui ¢oritoc HaHOCATL Ha LUMXTOBI MaTepianu 3 pospaxyHky 1,1-1,8
cepedHbOT TOBLUUHM NOKPUTTSA NONyAu Ta namnku.

[MepepaxoBaHi O3HaKW CTAHOBMATb CyTb BUHaxody W 3abesnevyloTb AOCATHEHHS! TEXHIYHOro pesynbTaTy -
CTBOpeHHA cnocoby padpiHyBaHHA OpyxTy Migi 3 nonyaokw Ta nankow, NPocToro i HaginHoro B peanisadii, Wwo mae
BUCOKY NPOLYKTUBHICTb, @ TAKOX AO3BONSAE OOepKyBaTU roTOBY NPOAYKLi0 NOPIBHAHO HM3bKOI cobiBapToCTi.

MpUYMHHO-HaCNIOKOBMI 3B’A30K CYTTEBUX O3HAK BMHAXOAy Ta TEXHIYHOIO pe3yrnbTaTy Nonarae B TOMY, LLO:

1. BuganeHHs gomilwok, Wo MicTaTbes B nonydi Ta nanyi BinbyBaeTbecs Ha cTagil obpobku OpyxTy Migi go rhoro
PO3NaBtoBaHHS 3a paxyHOK B3aemopgii MeTanis, Lo MICTATbLCS B MONydi Ta nanui 3 okucrioM Migi, wo nepebysae B
nerkonnaBkoMy noCi, HAaHECEHOMY Ha MoBepxHo OpyxTy. MNpn UbOMY XiMiYHI enemMeHTH, WO MICTATbLCA B nonygi t1a
nanyi, ki MaloTb CNOPIOHEHICTb 40 KUCHIO BULLE, HiXX CMOPIgHEHICTb A0 Midi nepexoasaTb 4O LWaky, BigHOBMOYN Midb
i3 Tl okmeniB, Wo MicTATbCA Yy hrtoci, WO NepeluKomKae NoTpanisaHHIO MeTanis, Wo nepebysatoTb y nonyai Ta naui o
po3nnasy, HelWTpaniaytodmn ix Ha cragii HarpiBaHHs Ta NaBrIeHHs | JO3BONSE 3anyyYnTh Y BUPOOGHULTBO JOOATKOBO
10-12% GpyxTy Migi 3 nonygoto Ii narikoto 6e3 [oAaTKOBUX BUTPAT Ha NonepenHe COpTYBaHHS LUUXTU.

2. [ianazoH TemnepaTyp AN NIiOrOTOBKM LUUXTW OO HaHECEHHs1 nerkonnaeBkoro drocy OyB BU3HaYeHWI
eKCNepUMEHTalNbHUM LLIFISIXOM.

Mpw tepyxry = 20-30°C - dpritoc cTikae yTBOPIOKOUM NAIBKY HEPIBHOMIPHOT TOBLLMHY.

Mpw tgpyxry - 40-60°C - nniBka Mae piBHOMIpHY TOBLUWHY, cptoC nsrae piBHOMIpHO.

Mpu tepyxry - 70-80°C - nniBka mMae NiABMLLEHY TOBLUMHY i NPW TPaHCNOPTYBaHHI ninroToBneHoro GpyxTy [0 nedi
obcunaeTbes.

3. EkcnepuMeHTanbHO nigidpaHo TOBLLMHY HAHECEHHS MOKPUTTSA doritocy, Wo cTaHoBuTb 1,1-1,8 cepenHbOi TOBLMHM
nokpuTTA. MNpyu TOBLWMHI Wwapy MeHw 1,1 nniBka mMae HeoQHOPIgHY TOBLWMHY, @ Npu TOBWMHI Ginbwe 1,8 npwu
TpaHCMopTyBaHHi 06poBneHoi LMXTU A0 Nevi 3a3HaveHe NokpuTTa obcmnaeTbes.

Mpuknag 34iNCHEHHs BUHaxoay.

Mnaeky OpyxTy Migi 3gilicHioBann y BigOMBHIN nedi BOrHeBoro padiHyBaHHA €eMHicTio 120 TOHH. 3a WKXTY
BUKOpUCTanu OpyxT Migi 3 nonygoto Ta nankoto rpynn A-11-1,2,3 3 no4aTKOBUM cepenHbOCTaTUCTUHHUM BMICTOM CBUHLIO
- 6000-9000ppm Ta onoBa -6000-12000ppm (BM3Ha4YeHo nabopaTopHMM LWMAXOM). 3a AOMOMOrol TENSIoBOro
kanopudepa Harpisanu wWuxty Ao Temnepatypu 53°C. [MoTiM wuxTy, wWnaxom o66puskyBaHHs, oOpobnanu
nerkonnaBkMmM OrItoCOM, MpU LbOMY TOBLLMHA NAIBKA Ha NOBEpXHi WNXTU cTaHoBuna 1,43 cepeqHbOi TOBLMHM NOnyau
Ta nankn. CyLiHHA WNXTY 34INCHIOBANOCsS NpMpPoaHMM LWnsxom npoTtsroM 150xB. npu Temnepatypi 20 °C. [Micns yboro
00pobreHy riocoM LWNXTY 3aBaHTaxKyBanu A0 nedi i agincHoBanu i nnaeneHHs. MNMpu LboMy OKACIIOBaHHSA OOMILLOK
3gificHIOBanNM KUCHEM MOBITPSA, WO BAYBanuW y nid 4epes AyTeBi OypMU NPOTAroM ycboro npouecy. Mo 3akiH4eHHi
NnaBneHHs 30iNCHIOBanM BuAANeHHs LiMaky, WO YTBOPUBCH, 34iMCHIOBany nabopaTopHUMI KOHTpOnb 3a BMICTOM
OOMiloK y po3nnasi. BmicT migi nicns 3HaTTs wnaky ctaHosuna Ginbwe 99, 90 Cut+Ag 6e3 ypoxyBaHHS KUCHIO, LLO
3a[0BOSIbHAE BMMOraMm ofepXaHHsa MapodHoi Migi. BigHoBneHHs Migi 3 okucnis, WO 3anuiunnca B po3nnaei
30iMCHIOBANM LUNSIXOM MPOAYBAHHA PO3MNaBy NPUPOAHMM ra3oM 4Yepes3 ayTeBi cdypmMu. Y. npoueci padiHyBaHHSA
BMKOPWUCTOBYBaru ferkonnaskuid coroc HacTynHoro cknagy (% mac): Cu,O — 15,6; (NaPOg), — 14,4; H,O — 17,5; HPO;
—52,5. MNpn uboMy KiHLEeBWIA BMICT y po3nnasi cBMHU cTaHoBMB 520ppm, a onosa - 226ppm.

[nsa ouiHKM edPeKTUBHOCTI NpoLecy NMPOBenW aHasnorivHy nraBKy Takol K nopuil wuxtn (6pyxT migi 3 nonygoto Ta
nankoto rpynn A-ll-1,2,3 3 no4aTkoBUM CEPEAHbOCTATUCTUYHUM BMICTOM cBUHUtO - 6000-9000 Ta onosa -
6000-12000ppm (BM3Ha4YeHO nabopaTopHUM LUMAAXOM) ofHaK ©e3  BUKOPWUCTaHHS  NerkonnaBkoro  dnwocy
3anponoHoBaHoro cknagy. MNMopiBHAMBHI XapakTepyuCTUKM NNaBoK HaBedeHi HuxYe.

XiMiyHUIA aHania posnnaBy Micns 3akiHYeHHs nrasku Pb, ppm|Sn, ppm|Yac nnaeku, r
MnaBka 3 BUKOPUCTaHHSAM 5K LIMXTK 120 TOHH i3 nonyaoto Ta nankow 6e3 obpobkn dniocom 6980 7385 28
[naBka 3 BUKOPUCTAHHAM SK LUMXTU 120 TOHH i3 Monygol Ta naikow 3a yMoB o6pobKM hniocomM 520 226 15

dopmyna BuMHaxony

1. Cnoci6 padiHyBaHHs OpyxTy Mifi 3 NONyAoH Ta NanKow, Yy AKOMY 3AINCHIOTh: 3aBaHTaXEHHS TBEPANX LNXTOBUX
mMaTepianie, WO BKMOYalTb MIgHUA OpyxT, OO Harpitoi nedi, BHECEHHA pasoM i3 LUMXTOBUMM MaTepianamu
nerkonnaBKoro cniocy, NNaBneHHs LMXTU, OKUCIIOBAHHSA AOMILLOK KWCHEM NOBITPS, WO BAYBAOTb Y MY Yepes AyTThOBI
hbypMU NPOTSArOM YCbOro NpoLecy, BUOAMNEHHS LUNakKy, Lo YyTBOPMBCS, abopaTopHUiA KOHTPOMb 3a BMICTOM AOMILLOK Y
po3nnaBi, 3aneXHo Big 3anuLIKOBOro BMICTY B PO3MNnfaBi BKaszaHMX OOMILLIOK, AodaBaHHA rtociB, WO padiHyoTh,
3HIMaHHA YTBOPEHOrO LUMaKy, BiAHOBMEHHS Mifi 3 OKCUAIB, L0 3anvLLUIINCA B PO3MNiaBi, LMSAXOM NpodyBaHHs po3nnasy
NPUPOAHMM ra3oM Yepe3 OyTTbOBi hypMU, KA BiAPI3HAETLCA TUM, WO TBEPAi LWMXTOBI MaTepianu, Lo BKIoYalTb
MigHWA OpyxT, nepen 3aBaHTaKEHHsSM [0 nedi nonepegHbO HarpiBaloTe Ao TemnepaTypu 40-60 °C, BHeCeHHs

5.

8217 2 C 2

UA



v N

cl 1 T8

(AR

nerkonnaBKoro riiocy 3AINCHIOITE LWMASXOM OB6PU3KYBaHHA LUMXTW AOMO PO3YMHOM, MiCAs YOro LIMXTOBI MaTtepianu
cywartb, NpoTsarom He MeHwe 150 xB. npu TemnepaTtypi He Hukde 20°C, a SK NerkonnaBkuMin ¢roc BUKOPUCTOBYIOTH
HacTynHui cknag, % Mac.:

5
Cu20 15,60-24,75
(NaPO3)n 14,40-20,25
HoO 11,25-17,50
HPO3  43,75-52,50.
10

2. Cnoci6 3a n. 1, skuii BiPi3HAETLCA TUM, LLO NErKonnaBkuiA itoc HAHOCATb Ha LUMXTOBI MaTepianu 3 po3paxyHKy
1,1-1,8 cepenHbOi TOBLMHN NOKPUTTSA NOMYAW Ta Nanku.

OdbiliiHnii GloneTteHb "lMpomucnosa BrnacHicTe". KHura 1 "BuHaxoau, kopucHi Mogeni, Tonorpadii iHTerpansHux

75 Mikpocxem", 2008, N 05, 11.03.2008. [depxaBHWii OenapTaMeHT iHTenekTyanbHoi BracHocTi MiHictepcTtBa ocCBiTH i

Hayku YkpaiHu.
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