


fIo HTOraM 

: B 

J1IHepaTypbl, CPOPMYJIIIpOBaHIIH 

pa60Tbl, B pa3pa60TKe 3KCnepIIMeHTaJIbHbIX 

HCcne)::XOBaHlfM: B 

06pa60TKe nOJlyy.eHHbIX 

CIICTeMaTH3aUHH H 

cpOpMynHpoBKe OCHOBHhlX 

BbIHOCI1MbIX Ha 

3HaLIl1MOCTb 

TOBapHbIX 

1. 

, orrpeJ\eJUnOIlJ,IIX Hayy.HYto 

nOJ\rOTOBKe rry6J1IIKaUI1H no 

COIICKaTeJIeM I1CCJIeJ\OBaHI15I, 

II 

B03MO)KHOCTI1 

n03BonIInII : 

rpaHynoMeTpIIy.eCKoro COCTaBa 

Ha 7-MII BaKYYM

3a Cy.eT YJlbTpa3BYKOBoro Ha 

cycneH3Hto MaTeMaTHy.eCKYto 3aBIICIIMOCTb CTerreHII 

II3Menby.eHlI5I y.aCTI1U XJlopl1J\a KaJIl15I OT ynbTpa3BYKOBOH 06pa60TKI1, 

KaJIl15I C rpaHYJIOMeTpII4eCKIIM 

COCTaBOM rrYTeM II3MeHeHII5I napaMeTpOB ynbTpa3BYKOBOH 06pa60TKI1. 

2. 	 CPII3I1KO-xvu\1lly.ecICl1e OCHOBbJ npouecca TeMnepaTypHO-UI1KnOBOH 

rrpoJ\YKTa C rrOHlJ}KeHHbIM 

oc06eHHocTII 

npOl~ecca rrepeKpl1CTal1nl13aUIIII XJIOpIIJ\a KaJIII5I B CIICTeMe KCI-NaCI-H20 DpII 

cycneH3HH KCl J\I1CrrepCHOCTI1 

rrOBbIlUeHII5I 

xnopHJ\a KaJIH5I rrpII aMI1HIIpOBaHHoro rrpoJ\YKTa Ha CKnaJ\e II 

npe)J.nO)KHTb Hcnonb30BaTb pacTBOp COn5IHOKIICJI0rO cTeapIInaMIIHa C 

KOHl~eHTPaI~lIeH 0,8 Macc.% H.I1H BOJ\HbIH pacTBop 

Kal1IIH C 2 Macc. BlvreCTO nJ13Ba 4TO 1103BOJUleT CHI:13HTb 

3cjJepeKT pa3pyweHH5I KpIIcTa.11J10B xnopII)J.a KanII5I Ha CKJlaJ\e 

pe3YJlhTaToB 

BnII5IHl1e napaMeTpoB 

Donyy.eHHoH B BaKYYM-KpHCTaJInI13aUI10HHOH 

raJIyprHy.ecKoro xnopIIJ\a KaJIlI5I. 

MaTeMaTIIy.eCKa5I 3aBIICHMOCTh, rr03 BO.115I1OIlJ,a5I perynIIpoBaTh 

)J.I1CrrepCHOCTb KCl II3MeHeHII5I 	 Y.l1bTpa3BYKoBOH 
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BbI5IBIITb 

06pa60TKe 

DYTeM HarpeBa II 

3. 

D03BOJI5I1OIlJ,He CHH3IITb 

)Ke.l1e3HCTOCIIHepOJ\I1CTOrO B KaLIeCTBe aHTHC.I1e)KIIBaTeJI5I 

rrpII 06pa60TKe xn opIIJ\a KanlI5I. 

IIcrronb30BaHl1eM 

raJIypnly.eCKoro K3JllI5I H 

CTaTIICTHy.eCKoH 06pa60TKoH 

HCCJleJ\OBaHII5I rrpoueccoB TeXH0.l10rIIII 


HccneJ\OBamIl1 xapaKTepl1CTHK rOTOBoro 




06pa60TKYl OT 2 ,UO 8 MYlHYT rrpYl OTHOCYlTeJIhHOH YlHTeHCYlBHOCTYl 

YJIhTPa3BYKoBoro B03,UeHCTBYl5I B YlHTepBaJIe 0,094-0,313 BT/(r cycrreH31111) C 

qaCTOTOH 22 KrU. 

Pa3pa60TaHhI CPYl3YlKO-XYlMYlqeCKHe OCHOBhI YKpyrrHeHH5I qaCTYlU H 

CHYDKeHYl5I co,Uep)KaHH5I rrhIJIeBYl,UHhIX cppaKll,YlH XJIOpH,Ua KaJIH5I 3a CqeT 

rrepeKpHCTaJIJIYl3aUYlH, rrpOTeKalOlUeH rrpYl TeMrrepaTYPHO-ll,HKJIOBOH 06pa60TKe 

cycrreH3YlH rrhIJIeBH,UHhIX cppaKll,HH KCl B HaChllUeHHOM 110 XJIOpH,UaM KaJUUI 11 

HaTpYl5I pacTBope B ,UHarra30He TeMrrepaTypHhIX KOJIe6aI-II1H: OT 20 ,UO 50° C, 

MaCCOBOM COOTHOlIleHHYl CPa3 )KYl,UKocThITBep,Uoe OT 1 ,UO 20. TIoKa3aHo, qTO 

MaKCHMaJIhHOe 3HaqeHYle cpe,UHero MaCCOBoro pa3Mepa KPYlCTaJIJIOB KCl Yl 

MYlHYlMaJIhHoe co,Uep)KaHYle rrbIJIeBYl,UHbIX cppaKL(HH: ,UOCTYlraeTC5I rrpYl I1CXO,UHOM 

COOTHOlIleHHYl cpa3 )KIT paBHOM 13 Yl aM [[JIYlTY,Ue KOJIe6aHYlH TeMllepaTypbI 50
uC. 

- BhI5IBJIeHO, LITO rrpYlLIYlHOH ,Uerpa,UaL(YlYl aHTYlCJIe)KYlBaTeJI5I, cO).1,ep)KalUerO B 

CBoeM COCTaBe )KeJIe3YlCTOCI1HepO,UYlCTbIH KaJI 11 H, 5IBJI5IlOTC5I rrpoll,eCCbI OKHCJIeHYl5I 

H rH'upOJIH3a, rrpOTeKalOlUHe rrpH HaHeCeHHYl aHTHCJIe)KHBaTeJI5I Ha rrp0,UYKT rrOCJIe 

cTa,UYlH CYlIlKH, a TaK)Ke B3aHMo,UeHCTBYle )KeJIe3YlCTOCI1Hepo,UYlCTOrO KaJIl15I C 

C +2 M +2 F +3 6rrpHMecHbIMH HOHaMYl a, g 11 e , a,Ucop HpoBaHHbIMYl Ha rroBepxHocTH 

LIaCTHU KCl. 

4. TeOpeTHq eCKa5I H rrpaKTHQeCKa5I 3HaQYlMOCTb pa60TbI: 

1. Pa3pa60TaH crroc06 rrOJIYLIeHYl5I XJIopYl,Ua KaJIYl5I (rraTeHT P<D N22552459) C 

3a,UaHHbIM rpaHYJIOMeTpl1QeCKHM COCTaBOM (CO cpe,UHHM MaCCOBbIM pa3MepOM B 

,UYlarra30He 0,13-0,72 MM) rrYTeM YJIbTpa3BYKoBOH 06pa60TKl1 KPl1CTaJIJIYl3aTa KCl 

rrOCJIe perYJIl1pyeMoH BaKYYM-KPI1CTaJIJII13aUYlOHHOH YCTaHOBKI1. 

2. Pa3pa60TaHa YCTaHoBKa Yl MeTO,UYlKa YlCCJIe,UoBaI-lY!H, rr03BOJI5IlOIL(Yle 

Yl3YLIaTb ,UYlHaMYlKY 11poueccoB pacTBOpeHI15I Yl KPYlCTaJIJIYl3aL(I1Yl C 

HCrrOJIb30BaHHeM 30H,UOBOH CYlCTeMbI BYl,UeOMYlKpOCKOrrHH H perHCTpaL(HeH 1.IHCJIa, 

CPOPMbI H pa3Mepa LIaCTHL( KPHCTaJIJIYl3aTa HerrOCpe).1,CTBeHHo B xo,Ue 

3KcrrepHMeHTa. 

3. Pa3pa60TaH Yl arrp06YlpOBaH crroc06 CH1{)KeHYl5I rrbIJIeBI1,UHbIX cppaKUI1H B 

MeJIKOKpHCTaJIJIHQeCKOM 98,2%-HOM xJIopl1,Ue KaJIH5I (rraTeHT P<D N22779661) 3a 

CQeT 06pa60TKYl OCTpbIM rrapoM cycrreH3Hl1 rrOCJIe CTa,UYlI1 BaKYYM

KPYlCTaJIJIH3aUYlH Yl crYIL(eHH5I. I1poBe,UeHbI OrrbITHO-rrpOMblLUJIeHHbIe YlCrrbITaHYl5I 

,UaHHoro cIloc06a Ha CO<D CKPY-1 I1AO «YPaJIKaJIHH», pe3YJIbTaTbI KOTOPbIX 

rrOKa3aJIYl, QTO B Ilp0,UYI<Te CH1{)KaeTC5I Ha 4,1-6,0 Macc. % co,Uep){{aHYle 

rrbIJIeBH,UHoH cppaKUHYl pa3MepoM MeHee 0,1 MM, co,Uep)KaHHe NaCl Ha 0,20-0,28 

Macc.% Yl BJIa)KHOCTb XJIOpH,Ua KaJIYl5I rrOCJIe cpYlJIbTpaL(HYl - Ha 0,10-0,40 Macc.%. 

4. Y CTaHOBJIeHO, LITO 11pH XpaHeH1111 aMI1HYlpOBaHHoro IlpO,UYKTa Ha CKna,Ue 

IlPOHCXO,UHT 110BbIllleHHe co,Uep)KaHH5I IlblJIeBYl,UHbIX cppaKUHH KCl Ha 7% B 

pe3YJIbTaTe paCKJIHHHBalOIL(erO 3cpcpeI<Ta, B03HHKalOlUero IlpH a,Ucop6L(HH 

paCIlJIaBa rrepBHLIHbIX aMI1HOB Ha rpaH5IX KPHCTaJIJIHTOB KCl, CCPOpMHpoBaHHblx 

Ha CTa,UI1H BaKYYM-KPHCTaJIJIH3aL(YlI1. Pa3pa60TaHbI peKOMeH).1,aUHI1 110 3aMeHe 

aHTHCJIe){{HBaTeJI5I IlJIaBa aMYlHa Ha pacTBop COJI5IHOKI1CJIOrO aMYlHa I1JIH BO,UHbIH 

pacTBop )KeJIe3HCTOCYlHepo,UHcToro KaJIH5I, Il03BOJI5IlOlUl1e CHl13YlTb 3cpcpeKT 

pa3pYlIleHH51 Ilpo,UyKTa KCl. 
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5. Pa3pa60TaHbI rrpaKUfl-IeCKl1e peKOMeH,L(aUl1l1, rr03BOflmOW:l1e COXpaHl1Tb 

3cpcpeKTl1BHOCTb aHTl1Cfle)Kl1BaTefl51 Ha OCHOBe )Kefle3I1CTOCl1Hepo,Ul1CTOrO KaJIl151 

rrpl1 06pa60TKe rrpo,UYKTa KC1. 
5. IToflHoTa 113flO)KeHl151 MaTepl1aJIOB ,Ul1CCepTalJ,110HHOH pa60TbI COl1CKaTefleM 

B HaYl..J:HbIX 113,gaHI151X: 

ITo MaTepl1aJIaM ,UI1CCepTaU110HHOrO l1CCfle,UOBaHl151 orry6fll1KOBaHO 12 

rreqaTHbIX pa60T: B TOM l..J:l1Cfle 6 CTaTeH - B )KypHaflax, BXO,L(51W:I1X B TIepe4eHb 

Be,L(YW:11 X peueH3l1pyeMblx HaY'-IHbIX 113,UaHl1l1, B KOTOPbIX ,L(Ofl)KHbI 6bITb 

orry6fll1KOBaHbI OCHOBHble pe3YflbTaTbI ,Ul1CCepTaUl1H Ha COl1CKaHl1e Yl..J:eHOH 

CTerreHl1 KaH,UI1,UaTa HayK, Ha COl1CKaHl1e Yl..J:eHOH CTerreHI1 ,L(OKTOpa HayK, 113 Hl1X 1 

CTaTb5I - B 3apy6e)KHOM 113,UaHl1l1, l1H,UeKCl1pyeMoM B 6a3ax Ul1Tl1pOBaHI151 Scopus, 

Web of Science, rroflYl..J:eHO 2 rraTeHTa Pet>. OCHoBHble pe3YflbTaTbI l1CCfle,L(OBaHl1H 

,UOKfla,L(bIBaJIl1Cb 11 06cY)K,L(aJll1Cb Ha: XVI per110HaflbHoH HaY4Ho-rrpaKTI1y.ecI<oH 

KOHcpepeHUl1l1 cTy,UeHToB I1 MOflO,UbIX Y'1eHbIX «XI1Ml151. 3KOflOrl151. 

D110TeXHOflOrl151 - 2014», r. TIepMb, 23-24 arrpefl51 2014 r.; VIII Me)K'uYHapo,UHoH 

HaY'-lHOH KOHcpepeHUl1l1 I1 III BCepOCCl1HCKOH WKOflbI MOflO,L(bIX Yl..J:eHbIX rro 

Kl1HeTl1Ke I1 MeXaHl13MY KPl1CTaJlfl113aUl111 «KI1HeTl1Ka 11 MeXaH113M 

KPI1CTaflflI13aUl1l1. KPI1CTaflflI13aUI151 KaK cpopMa caMOOpraH113aUl1l1 Bew:eCTBa», r. 

I1BaHoBo, 24-27 H!{)H5I 2014 r.; BCepOCCl1HCKOH HaY4Ho-rrpaKT114ecI<OH 

KOHcpepeHUl1l1 (c Me)K,UYHapo,UHbIM Y'-laCTl1eM) «Xl1Ml15I. 3KOflOrl151. 

Yp6aHl1CTl1Ka», r. ITepMb, 28-29 arrpefl5I 2022 r. 

Hau60llee 3Ha'-lUMble pa60mbl no meMe ()uccepma~fuu: 

1. I1ccfle,L(OBaHl1e rrpouecca nepeKpl1CTaflfll13aUl1l1 XflOpl1,Ua KaJll151 no,U 

,Uel1CTBl1eM YflbTPa3BYKOBOl1 06pa60TKl1 B 1130TepMI1'-leCKI1X YCflOBI15IX I K.r. 

KY3bMI1HbIX, B.3. TIOl1flOB, O.K. KOCBl1HueB, E.O. KY311Ha II BecTHMK Ka3aHcKor'0 

TeXHOflOrl1'-leCKOrO YHI1BepCI1TeTa. - 2010. - N2 11. - C. 61-66 (BAK). 

2. Bfll151Hl1e rrapaMeTpoB YflbTpa3BYKoBOH o6pa60TKl1 Ha rrpouecc 

113Meflbl..J:eHI151 raJlyprl1l..J:eCKOrO XflOpl1,Ua Kafll15I I K.f. KY3bMl1HbIX, B.3. TIOHflOB, 

O.K. KocBI1HueB II I13BeCTI151 TOMcKoro rrOfll1TeXHI1'-leCKOro YHI1BepCl1TeTa, 

2012. - T. 324, N2 2. - C. 132-136 (BAK). 

3. et>OpMl1pOBaHl1e rpaHyflOMeTpl1y.ecKoro COCTaBa XflOpl1 ,Ua KaJIl15I B 

pe3YflbTaTe TeMnepaTypHO-UI1KflOBOH 06pa6oTKl1 rrblfleBl1,UHbIX cppaKUl1l1 I K.f. 

KY3bMI1HbIX, B.3. TIOl1flOB II XI1MI1l..J:eCKa5I rrpoMblw.T1eHHocTb cerO,UH51. - 2015. 

N2 5. - C. 7-15 (BAK). 

4. ,Uerpa,UaUI151 cpeppOUl1ami,Ua KaJll15I, l1CrrOflb3yeMoro B Kal..J:eCTBe 

aHTI1Cfle)KI1BaTeJI5I I B.3. TIOHflOB, K.f. KY3bMI1HbIX, CoHo Tl1TKOB, C.H. 

Afll1cpepoBa II 113BeCTl151 TOMCKoro rrOflI1TeXHMl..J:eCKOrO YHI1BepCI1TeTa. 

I1H)KI1Hl1pl1Hr reopecypCOB. - 202l. - T. 332, N2 8. - C. 45-52 (BAK, Web of 

Science, Scopus) 

5. Bfll151Hl1e napaMeTpoB YflbTpa3BYKoBOH 06pa60TKl1 Ha CPOpMl1pOBaHl1e 

rpaHYfloMeTpl1l..J:eCKOrO COCTaBa XflOpl1,Ua KaJll15I rrpM rrOJ1l1TepMl1y.ecKoH 

KPl1CTaJlfll13aUl1l1 I K.r. KY3bMl1HbIX II 1O)KHo-C116HpcKI1H I-IaYl..J:HbIH BeCTI-fl1K. 

2024. - N2 4 (56). - C. 53-58. (BAK, K2) 
6. BbI5IBfleHl1e I1 YCTpaHeHl1e rrpl1l..J:I1H yxy,UweHl151 rrOKa3aTefleH Ka4eCTBa 

XflOpl1,Ua Kafll151, rrOflY4aeMoro rro rasryprl1l..J:eCKOH TeXHOflOrl1H I K.f. KY3bMl1HbIX, 
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B.3. TIOHJJOB II 1O)f{Ho-CI16I1pcKI1H HaYQHbli1 BeCTHI1K. - 2024. - N2 4 (56). - C. 
59-68. (BAK, K2). 

llameHmbz: 
7. TIaTeHT 2552459 (POCCI15I) Cnoc06 nOJIY"LleHI15I xJJopl1,ga KaJlI151. B.3. 

TIOHJlOB, K.r. KY3bMHHbIX, O.K. KocBfmueB. 13fOJI. N216, 10.06.2015. 

8. TIaTeHT 2779661 (POCCI15I) Cnoc06 nOJIY"LleHI15I XJIOpl1CTOrO KaJII15I 113 

CI1JIbBHHI1TOBOH py,gbI. B.3. TIOi1JJOB, K.f. KY3bMI1HbIX, C.I-I. AJ1I1cpepOBa. bfOJI. 
N226, 12.09.2022. 

llpollue ny6JlUKa~Juu: 
9. HCCJJe,goBaHI15I npouecca nepeKpl1CTaJlJIH3aUl111 nOJII1,gI1CnepcHoro 

xJIopl1,ga KaJll15I I K.r. KY3bMI1HbIX, B.3. TIOHJIOB, O.K. KOCBI1HueB, E.O. KY311Ha II 
BecTHI1K TIepMcKoro rocy,gapcTBeHHoro TeXHH"LleCKOrO YHI1BepcI1TeTa. 

XI1MI1"LleCKa5I TeXHOJJOrl151 11 6110TeXHOJJOrl15I. - 2011. - N2 12. - C. 40-47. 

10. BJII15IHl1e YJJbTpa3BYKoBOH 06pa60TKI1 Ha rpaHYJJOMeTpl1yeCKI1H COCTaB 

raJlyprl1"LleCKOrO xJIopl1,ga KaJll151 I K.r. KY3bMHHblX, B.3. TIOHJJOB, O.K. 
KOCBI1HueB II Py,gHHK 6y,gyr..uero. - 2011. - N2 4. - C. 18-20. 

11. HCCJJe,goBaHHe npouecca TeMnepaTypHoH 06pa60TKI1 cycneH31111 

nbIJIeBH,gHbIX cppaKUI1H XJJOpH,ga KaJll151 I K.r. KY3bMI1HblX, B.3. TIOHJIOB II 
BecTHI1K TIepMcKoro Hall.HOHaJlbHOrO I1CCJIe,gOBaTeJIbCKoro nOJII1TeXHI1"LleCKoro 

YHHBepcI1TeTa. XHMI1"LleCKa5I TeXHOJJOrl151 11 6110TeXHOJIOrl15I. - 2013. - N22. - C. 
62-73. 

12. TepMo06pa60TI<a cycneH31111 raJlyprl1yecI(Oro xJIopl1,ga KaJll15I Pa3JII1YHOH 

,gHcnepCHOCTI1 I K.f. KY3bMI1HbIX, B.3. TIOHJIOB II BeCTHI1K TIepMcKoro 

HaUHOHaJlbHOrO I1CC.11e,gOBaTe.11bCKOrO nO.11l1TeXHHyeCKOrO YHI1BepcI1TeTa. 

XI1MH"LleCKa5I TeXH0.110rl15I 116110TeXH0.110rl15I. - 2016. -N21. - C. 103-113. 

B TeKCTe ,gl1ccepTaUI1I1 OTCYTCTBYfOT He,gocToBepHble CBe,geHI15I 06 

ony6.1111KOBaHHblx COHCI<aTeJIeM pa60Tax no TeMe ,gl1cCepTaUHH. 

6. CooTBeTCTBl1e cOp;ep)f{aHI15I p;I1CCepTaU;1111 CneU;l1aJlbHOCTI1, no KOTOPOH OHa 

peKoMeHp;yeTC5I K 3ar..uHTe. 

Co,gep)f{aHl1e ,gI1CCepTaUI10HHOH pa60TbI COI1CKaTemI KY3bMI1HbIX 

KOHCTaHTI1Ha feHHa,gbeBI1"Lla «<D113I1KO-XI1MI1"LleCKl1e OCHOBbI TeXHOJJOrl111 

raJlyprH"LleCKOrO X.110pl1,ga KaJll15I C Y.11Y"LlWeHHbIMI1 TOBapHbIMI1 

xapaKTepl1CTHKaMI1» COOTBeTcTByeT nacnopTY HaYYHOH CneUHaJlbHOCTI1 2.6.7. 

TeXH0.110rl151 HeOpraHl1yeCKI1X Ber..ueCTB, nYHKTaM: 

n.1. TeXH0.110rHyeCKI1e npoueccbl n0.11Y"LleHI151 HeOpraHl1yeCKI1X npo,gYKTOB: 

CO.11I1, KI1CJJOTbI 11 r..ue.110"Ll11, MI1HepaJlbHble y,g06peHI15I, 1130TOnbI 11 BbICOKOYI1CTble 

HeOpraHI1"LleCKl1e npo,gyKTbI, KaTaJll13aTOpbI, cop6eHTbI, HeOpraHl1yeCKl1e 

npenapaTbI; 

n.8. Pa3pa60TKa TeOpeTI1"LleCKI1X OCHOB 11 YCTaHOBJJeHl1e 06r..ul1x 

3aKoHoMepHocTeH npOeKTl1pOBaHI15I 11 TeXH0.110rl1H 113rOTOBJJeHI15I 

HeOpraHI1"LleCKI1X MaTepHaJlOB. 

7. CooTBeTCTBl1e n. 14 TI0.110)f{eHI15I 0 npl1cY)f{,geHI1I1 yyeHbIX CTeneHeH 

COHCKaTe.11b KoppeKTHo CCbIJ1aeTC5I B TeKCTe ,gl1ccepTaUI1I1 Ha aBTopoB 11 (I1.11H) 

I1CTO"LlHI1K11 3aI1MCTBOBaHI15I MaTepHaJlOB, B TOM YI1CJJe Ilpl1 I1CnOJJb30BaHI111 

pe3Y.11bTaTOB HaYl..IHbIX pa60T, ony6.1111KOBaHHbIX 11M .1111"LlHO 11.1111 B coaBTopCTBe. 
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