oT « 21 » urons 2020 r.

TEXHUYECKOE 3AJIAHUE
Ha BBIIIOJIHEHUE TEXHOJIOTMYECKUX PadOoT 10 TeMe:
«IlouckoBbIe UCCIEI0BAHNS 110 ONpeIeJeHUI0 ONTUMATbHOH TeXHOJIOT N
nepepadoTKM TEXHOreHHOI0 MeCTOpPO:KIeHHs (XBOCThI (proTauuu) MaaHeyJ bCKOro
XBOCTOXPAaHWINIIA»

1. OcHoBaHue /151 IPOBeeHUs PadOTHI:
B mpomecce orpabotkm Mananeynbckol Tpynmnbl - Mectopokaenuid  (I'pysus) B

XBOCTOXpaHWINIIE C(HOPMUPOBAJIICS TEXHOTEHHBIM CBHIPHEBOM pEecypc XBOCTOB (UIOTALlMM C
conepxkanneM 3os0ta 0,9 /T B KonmuvecTtBe 6 + 7 MITH. TOHH. B CBSI3U C TeM, 4TO 3aroTHCHHE
MajHeynbCKOro  XBOCTOXPAaHWIMINA HAaxXOAWUTCS B 3aBEpLIAIONICH CTaJud W IUIAaHUPYETCS
MpeKpaIieHue ero paboTel, BO3HUKAET MOTPEOHOCTH B ero nepepadbortke B 2021 romay.

2. llesin npoBeaeHusi padoThl.

PaGora BbIMONIHAETCS C LENbI0 TOMCKA ONTUMAJIbHOM TEXHOJIOTUH IepepadOTKU
XBOCTOBBIX NPOAYKTOB MajHeynbCKOM rpynmnbsl MecTopoxkaeHuil. Pabora BkItoYaeT mzyueHue
MUHEPAJIOTUYECKOT0 U XMMHYECKOI0 COCTaBa XBOCTOB (UIOTAIMH, a TAKKE KOMIUIEKC TECTOB IO
oforaieHuo 1 nepepadoTke.

[lo  pesyapTaramM  BBIINOJHEHHOIO  KOMIUIEKCA  WCCIIEIOBAHUN  BBINOJHSAETCS
IPUHLIMINATIbHAS OLEHKA MPUTOJHOCTU MPOAYKTa K NepepalboTKe, Mpelaraercsi TEXHOJIOIHs
ero nepepaboTKu ¢ BhIaueit TeXHOIOTHYECKOTO perjaMeHTa.

3. O0beKT uccjie0BaHui.

[Ipob6a xBocTOB (notamuu, OTOOpaHHas W3 00E3BOKCHHOW (IUISDKHON) —YacTH
xBocToxpanmwnuia u3 10 ckBaxkuH, obmieit maccoit 10 000 kr, B Memkax, B KOTOPbIE€ TIOMEIICH
MaTepuan M3 KaKIOW CKBaXUHBI OTHeabHO. [IpenBaputenbHOe coaep)kaHHe 30JI0Ta B
o0beuHenHou npoode — 0,9 r/T.

[Ipo6a xBoctoB KB kpynmHocThI0 MuHYC 20 MM. [IpeaBaputenbHOe cofepKaHue 30JI0Ta B
npo6e — 0,2 /1. Macca ripo0OsrI 2 T.

[IpoGa xBoCTOB (prioTalIUK COMPOBOXKIAETCS MACHOPTOM C YKa3aHHEM BCEX PEKBU3HUTOB
poo.

4. Jranbl padoThI:

Jrtamn 1. IloaroroBka npod XBOCTOB M MX XaPAKTEPUCTHKA
1.1 IloaroToBka XBOCTOB (PIIOTALIMK K UCCIEIOBAHUAM (IIepeMeIlBaHNe, KBAPTOBAHUE U
JIeTIEHUE).

1.2 Kpatkoe u3y4yeHue BeleCTBEHHOTO COCTaBa XBOCTOB (MIOTALIUU:

- MMHEPAJIOTMYECKNN aHAJIN3 C IPUMEHEHNEM COBPEMEHHBIX METOJ0B UCCIIEI0BAHUS;
- OIIPEZIETICHUE COJIEPIKaHUs 30J10Ta U MEIH,

- pallMoOHaJBHBIN aHAIN3 30J10Ta;

- rpaHyJOMeTpUYecKuii aHau3 ¢ pacnpezaeneHne AU u Cu o kiaccaM KpyImHOCTH;

- OIIPEZIETICHUE CTENIEHU OKUCIIEHUS 110 JKETIE3Y;

- (I)EBOBLIﬁ aHaJIn3 Mean (CUO6HI| CuCy_m,cpH[IHa;[, CuOKHCHeHHaﬂ)-



dran 2. HccaenoBanusi  xBocTtoB  duiortanum Ha  000raTHMoOCTh
TPAaBUTALMOHHBIMU METOAAMM:

- OLlCHKa BO3MOYXHOCTH H3BJICYEHHS 30J0Ta HA IIEHTPOOEKHOM KOHIIEHTpATOpE
Knelson;

- TeCT Ha LEHTPOOEKHOM KOHLEHTPATOPE C HENPEPHIBHOW pasrpys3koi
koHuenrtpara (GAT-tecT);

- TIPOBEIEHHME MCCIECNOBAaHMM € MNPHUMEHEHHEM OTCAaJO4YHOM MAIIMHBI U
KOHILIEHTPALlMOHHOTO CTOJa;

- U3yYE€HHUE BO3MOKHOCTHU NPUMEHEHHUSI BUHTOBOM celapaluu.

Oran 3. HccaepoBanus  XBocTOB  ¢uioTamuu Ha  000raTuMocThb
(GJ0TaHMOHHBIMHM METOAAMHU:

- OILI€HKA BO3MOXHOCTHU (pJIOTAIMOHHOTO 00OTAILEHHUs JIEkKAJIBIX XBOCTOB C LIEJIbIO
MOJIy4eHHsI TOBApHBIX KOHIEeHTpatoB mo AU m CuU (mogbop onTHUMaIbHON KPYIMHOCTH,
IJIOTHOCTHU MUTAHMS, PEareHTOB U KUHETUKHU (PIoTaIuu);

- OLIEHKa BO3MOXXHOCTH oOecuamMiIuBaHUs JE€XalblX XBOCTOB C II€JbIO
pa3znenbHOM TmepepabOTKM MECKOBOM W ImuIaMoBOM dacteil ¢uotauumeit (mondop
OTITUMAJIBHOW KPYMHOCTH, MJIOTHOCTH MUTAHUS, PEAreHTOB U KMHETUKHU (JIoTaIUu ).

- OLIEeHKa BO3MOXXHOCTH (JIOTAIlMOHHOTO OOOTalleHUusi ¢ TNPUMEHEHUEM
COBPEMEHHBIX peareHTOB JeMpPeccoOpoOB MYCTON MOPOIBI.

Jrtan 4. TecTsl N0 BhIIEJIAYMBAHUIO XBOCTOB ()JIOTALMMU.

Jnst  ompeneneHuss ~MaKCMMaJbHO  BO3MOXKHOTO — M3BJICUEHHUS  30JI0Ta  METOJIOM
I_[I/IaHI/IpOBaHI/ISI U3 XBOCTOB (bHOTaHI/II/I BBITIOJTHUTH 6YTI)IJ'IO‘—IHI)Ie TECThI Ha HCXO}IHOfI prrIHOCTI/I
XBOCTOB B TeueHUEe 96 4acoB C UCHOJIL30BAHUEM:

® IPSMOTO IIUAHUIHOTO BBIIIEIIAYNBAHUS;
e COpOLMOHHOTO MAHUHOTO BhIIIEIaYlBAHNUS.

JlaGopaTopHble MCHBITAHUS TIO BBILIEIAYUBAHUIO 30JI0TA B aruTalMOHHOM pEXHUME (CO
CHSITHEM KMHETHKH BbIlenauyuBanus). OnpeneneHue coiepkaHus 30JI0Ta B pacTBOpax U KeKax
LIMAaHUPOBAHUS ATOMHO-a0COPOLIMOHHBIM U MPOOUPHBIM MeTo1aMU. PacueTr creneHu u3BjIeueHus
30J10Ta IPU BbIIIETaYUBAHUU.

N3yunth npupoaHyI0 COPOIIMOHHYIO aKTUBHOCTh UCXOJHOTO MaTepHara.
[IpenycmoTpeTs mogauy cxaToro Bo3jayxa B MapajuieIbHOM OIIBITE.

Jrtan 5. TecTsl 0 arjioMepanuu XBocToB (proTanuu

Omnpenenenre QGUIBTPAIMOHHBIX CBOHMCTB XBOCTOB duiotammu. Ilogbop HE0OX0auMoro
KOJINYECTBA [[EMEHTA Ha OKOMKOBAHHUE.

VY4uThIBas, 4TO MPU MPOMBIIICHHOM MPOU3BOJACTBE PyJa Ha BBIXOJE C OKOMKOBATEJIS
MoJaeTcsi KOHBEHepOM Ha CTakep M OTCHINIAETCS B IITA0ENb, MCCIEIOBAHUS NMPH BBIICPIKKE
OKaThIIell B TEUeHHE 3-X CYTOK. lIpreMieMblii ypoBEeHb €CTECTBEHHOW IPOCAYMBAEMOCTH
cocraniser 0osiee 0,5 m/4. TecTsl OyyT BBINOIHEHBI B (PMIIBTPALIMOHHBIX KOJOHKAX

Jrtan 6. 'eoTexHuyeckue uccjae0BaHus

BBINOMHUTE TEOTEXHUYECKHE TECTBl: OIpe/eIeHue TUAPABINYECKONH MPOHULAEMOCTH
OKOMKOBAaHHOT'O COCTaBa UIMXTBHl XBOCTOB (oTanmuu U OTpaboTaHHbIX XBOocToB KB ¢
ONTUMAJIHBIM PAacX0JIOM LIEMEHTa, YCTAHOBJIEHHBIM Ha JTamne 5 Ha KOMIPECCHOHHOM Mpubdope
no crangapty ASTM 2434 (Bxitoyast onpenenenue KodpQUIUEeHTa U CKOPOCTH (HIBTPALUH,
BJIQKHOCTH PY/Ibl B HACHIILIEHHOM U JPEHAKHOM PEXHUME).

Jrtan 7. UcciieoBaHus M0 KOJTOHHOMY IMAHHPOBAHUIO

Ha npo6e 0KkOMKOBaHHOM MIMXTHI XBOCTOB (prioTanuu U xBoctoB KB ¢ pacxosom niemeHra,



BbIOpaHHBIM Ha JTanax 5 u 6, BBIOJHUTH TECT KOJIOHHOTO BBIIIETAYMBAHUS B IBYX KOJOHHAX.
Jtan 8. IIpoBeaeHHe KOMIIEKCHBIX MOJIYNPOMBIILIEHHBIX HCTIBITAHUIA
[IpoBeneHne KOMIUIEKCHBIX MOIYIPOMBIIIEHHBIX UCIIBITAHUN KYYHOTO BBIIIETIAaYUBAHUS B
3aMKHYTOM LIMKJIE C LIEJIbIO ONTUMHU3ALIUHU 1apaMETPOB IIpoLEcca B KOJIOHHE BBICOTOM 6 METpPOB.

Jrtan. 9 IlpoBegeHue J1aGOPaTOPHBIX MCCJIEIOBAHUI MO pereHepaluu LUAHUAA H
U3BJICYEHHIO MeIU U3 PACTBOPOB, MOJYYEHHBIX B X0J€ MOJYNPOMBILILIEHHBIX HCIIBITAHMIT
M0 KY4YHOMY BbIIIEJIaYBAHUIO.

- OIIPECTICHUE PACXOI0B

- ompeieTICHUE TapaMeTPOB oTeparinii mpoiiecca (IPoa0IKUTEIBHOCTD, PH);
- OIIpeJielIeHNE KOHLEHTpalui [IaHKu1a CBOOOHOT0, CBSI3aHHOTO C MEIbIO, OOIIEro 10 U
[I0CJIE IIpOLEcca pereHepalu; OnpeeIeHie KOHIEHTPAMi MEIU 0 U M0CJIE€ pereHepalyy.
-OIpe/IeJIeHHE COCTaBa pacTBOPOB JI0 U MOCIIE pereHepanuu
- OIIpeIeTIeHHE COCTaBa OCa/Ka.
Oran 10. Pa3paGorka TexXHOJOrHYeCKOro perjaMeHTa MO TEXHOJOTHH KYYHOIO
BbIlIeJIaYNBAHUSA.
Pa3paboTka TEXHOJIOTHYECKOTO pErjlaMeHTa Uil MPOEKTUPOBAaHUS YCTAaHOBKH KyYHOTO
BBIIIENIAYMBAHMSI TI0O COBMECTHOI MepepabOoTKe MIMXTHI XBOCTOB QuioTanuu MaaHeyabcKoro
XBOCTOXpaHWINIIA U 0TpaboTaHHbIX XBocTOB KB , B T.4.:

- pa3paboTKa BOJAHO-IIJIAMOBON M KaU€CTBEHHO-KOJIUYECTBEHHOMN CXEMBI;
- BEIIECTBEHHBII COCTaB Py/Ibl;

- KpaTKHe pe3yabTaThl IPOBEIEHHBIX HUCCIEA0BAHNL;

- pa3paboTKa CXeMblI IIeTH aInmaparos;

- I0100p M pacyeT TEXHOJOTHUYECKOTO 000PY/I0BAHHS;

- OIIpeJielIeHHe yeIbHBIX HOPM pacxo/ia pearcHToB;

- TEXHOJIOTHYECKHE PEXKUMBI U ITapaMeTPhl OCHOBHBIX TEXHOJIOTMUECKUX MPOIIECCOB;
- METaJUTypru4eckuii Oananc;

- METPOJIOTHYECKOE 00ecIedeHne MpoIEecCoB;

- PeKOMEHAlUU IO aBTOMATH3aIH TEXHOJOTHYECKUX MPOIECCOB;

- KOJIOTUYECKHE aCIEKThI MOJIYYEeHHUS 30JI0Ta U3 PY/bI.

- pacyeT Kjiacca OrmaCHOCTH 06pa3YIOHII/IXCH O0TXOJ0B

Jran 11. Pazpadorka TexHOI0rH4YeCcKOro perjiaMeHTa Mo TeXHOJOTHH 000rameHus
XBOCTOB (pJIOTALIHN.

Pa3paboTka TEXHOJOTHMUYECKOTO perjiaMeHTa Mo TnepepaboTke XBOCTOB (prmoranuu
MaHeynbCcKOT0 XBOCTOXPAaHUIIHINA MO0 TEXHOJIOTUH 000TalleHus , B T.4.:

- pa3paboTKa BOJIHO-IIIJIAMOBOM U KaUeCTBEHHO-KOJIMYECTBEHHOM CXEMBI;

- BEILIECTBEHHBIN COCTAB PYJbI;

- KpaTKHe pe3yabTaThl IPOBEIEHHBIX UCCIEA0BAHNI;

- pa3paboTKa CXeMBI IIeTIH anlaparos;

- 10100 U pacyeT TEXHOJIOTHUECKOro 000pyJ0BaHHUS;

- OIIPEZIETIEHNE YJENbHBIX HOPM pacxo/ia peareHToB;

- TEXHOJIOTUYECKHE PEXXUMBI U IApaMETPbl OCHOBHBIX TEXHOJIOIMYECKUX IPOLIECCOB;

- MeTaJ'IJ'Iypl“I/IquKI/Iﬁ 6aJ1ch;



- MCTPOJIOTHUYCCKOC obecrneucHue mpouccCCoB;

- PCKOMCHAAI MU 110 aBTOMATU3allUN TEXHOJOTUYCCKUX ITPOLECCOB,

Jran 12. IlpoBeneHue wuccae0BaHHIl MO0 KyYHOMY BBIIIEJAYMBAHUIO N0 KHUCJIOH
cxeme.

12.1. Onpenenenne KUCIOTOEMKOCTH MUXTHI ¢ cooTHoeHueM 50 % xBoctoB KB u 50 %
XBOCTOB (proTarmy.

12.2.  OmnpeneneHue HaydaJbHBIX  (PUIBTPALMOHHBIX  CBOMCTB  IIMXTHl  LIUXTHI,
OKOMKOBAaHHOW ¢ cepHOM kucimoto B kommuectBe 0, 10, 20 % oT MakcuMaibHOM
KuciaotoeMkocTH 1o meroauke AO «prupeamery.

12.2. BrimosHeHNE KOJOHHOTO TECTa MO W3BJICUYEHUIO MEIM W3 IIMXThl C COOTHOIICHHEM
50 % xBoctoB KB u 50 % xBocTroB (rotanuu cepHOW KHCIOTOM, OKOMKOBAHHBIX B
COOTHOIIIEHUH, omnpenaenéHHoM B 12.2. Texaudeckoro 3ananus. Crnoco0 W3BJICUCHUS] MEIU U3
pacTBopa — LIEMEHTAIIHMs Ha JKEJIe3HYI0 CTPYKKY. TecT mpoBOAUTCS B KOJOHHE nauameTrpom 150
MM U BbICTOH | M.

12.2. TlpoBeaeHwe TecTa MO U3BICYEHUIO 30JI0TAa M3 KEKOB KOJIOHHOTO TecTa IO
BBIIIEIAYMBAHHUIO ME/IU C HCIIOJIb30BaHHEM HELUAHUCTOTO PACTBOPHUTEIIS.

12.3. Ilo OKOHYaHHWHM KOJIOHHBIX TECTOB IPOU3BOJUTCS pasrpy3ka KOJOHHBI C
OTIpEeJIeIiEHUEM COJIepKaHUsl MeOu M 30J0Ta B Kekax BblmenaunBanus. [lo pesynabTatam
onpoOOBaHMUS COCTABIISAETCS METAUTYPrHUecKuil OalaHC U3BJICUEHHUS MEIU U 30JI0Ta.

5. IlepeyeHb HAYYHO-TEXHUYECKOH MPOAYKIIUM NpeaocTaBasemMoii UcnonnurteneMm B 2
IK3.

NudopmanmionHbie 3amuckd, AKT MOJYNPOMBIIUICHHBIX HCIBITAaHUH, TEXHOIOTHYECKUMA
periaMeHT Ha OyMakKHOM HOCHTEIIE M B DJIEKTPOHHOM BapuaHTte B (opmare pdf, word.

COI'/TACOBAHO: YTBEPKIAIO:




KAJEHJIAPHBIN IIJTAH
Ha BBINMMOJHEHUEC HAYIHO-UCCTIECA0BATECIbCKUX paﬁoT

nmo teme: «IloumckoBbIe HCCIEIOBAHUS 1O ONpeAeJeHHUI0 ONTUMAJIBHOW TEXHOJOTUH
nepepadoTKM TEXHOTeHHOr0 MeCcTOPOoXIeHusi (XBocThbl (uioranuu) MaaHeyabCcKOro
XBOCTOXPaHUWIHIIA»
Cpoxn
BBIINNIOJIHCHU A CTonmocTh
HanMmeHnoBaHue JTama c $., 6e3
HaumMmeHnoBaHue paﬁoT M OCHOBHBbLIX 3TaIlOB
HTII AaThI y4era
Havaja HIAC
padoThl, Mec
Oran 1. [loaroroBka npo6 XBOCTOB U UX
XapaKTePUCTHUKA!
1.1 TloarotoBka XBOCTOB (UIOTAllUU K
HCCIIEIOBAHUSM (mepememninBaHue,
KBAPTOBAHHE U JICJICHHE). Mudopmannonnas
3aImcKa
1.2 Kpatkoe uzyueHue BEIeCTBEHHOTO
COCTaBa XBOCTOB (IOTAINH.
Oran 2. HccinemoBaHusi ~ XBOCTOB
Nudopmanmonnast
dbioTanuu Ha 000TaTUMOCTH
3aImcKa
TPaBUTAIMOHHBIMU METOaMU
Oran 3. UccnenoBanus XBOCTOB
dbioTanuu Ha 000TaTUMOCTH
(GbI0TAaMOHHBIMU METOIAMHU
Ortan 4. TecThl IO BBIIETAYNBAHUIO
XBOCTOB (hJIOTAIIHH.
Otan 5. TecTsl 110 arjaoMeparuy MUXThI HudopmainonHas
Otan 6. ['eoTeXHUYECKUE UCCIIECTOBAHUS 3aIMcKa
Otan 7. MccnegoBanus Mo KOJOHHOMY
LIUAaHUPOBAHUIO
AKT
Oran 8. [IpoBeneHre NOJyNPOMBIILICHHBIX
o IMOJTYIPOMBINLICHHBIX
WCIIBITAHUI .
HUCIIBITAHUHN
Oran 9. [IlpoBenenue mabopaTOPHBIX
HCCIeA0BaHUM MO pereHepanuy HMaHuaa u
Wudopmarmonnas
W3BJCYEHUID  MEIM U3  PACTBOPOB,
3aImcKa
MOJYYEHHBIX B XOJ€ MOJYIPOMBIILIEHHBIX
WCIBITAaHUI IO KyYHOMY BBILLEIAUMBAHUIO.
Oran 10. Pa3pabotka TexHonoruyeckoro | TexHONIOrM4YecKuii
periiaMeHTa no Ky4HoMY BbIIIEIauYUBaHUIO periameHt
Oran 11. Pa3pabotka TexHOJOrn4yeckoro | TexHONIOrMYecKuii
periamMeHTa 1mo o0oraieHnIo periameHt
Oran 12. IlpoBeneHue uccienoBaHui IO
. Wudopmarnmonnas
KYYHOMY BBIIIEIAUMBAHUIO 1O KHUCIOHN
3aIInucKa

CXEMC.

Hrtoro

* Paspa60TKa TexHOoIOrn4ecKux PEriIaMCHTOB OCYIICCTBJIACTCA IMPU IMOTYUCHHUU MOJIOKUTCIIbHBIX

PE3YJIbTATOB U 110 COIIaCOBAHHUIO C 3aKa34uKoOM.







