
HEIIITErA30DblH CEPDHC 
TEXHHKA TEXH nor H JlOlib11i HEIIIT 

BonpOChl, B03HUKaWUlU8 npu oOpaOOmKaK goOhlBaWUlUK UHa2H8mam8nhHhiK 
CKBaJHUH KUCAOmHhlMU KOMno3uquRMU C8M8oCmBa ((XUM8KO TRn, 
a maKHl8 pacmBopaMU Hucnom UCOA8o CgoOaBKoii p8a28Hma ((H8$m8HoA Rn 

B npouecce P060Tbl C MHoroYHCneHHblMH KHcnOTHblMH KOM­

n03H L\H ~MH scerno B03HHKOIOT aonpocsr, CB~30HHble C npoaans­

HOCTblO HX npHMeHeHH~ B TOM HnH HHOM cnyxoe. TO K H npH HC­

nonb30BOHHH KHCll0THbiX KOMn03HL\H~ ceMe~CTB O «XHMeKO TK » 

H MHor0<pYHKL\HOHOnbHOrO nAB « Hedrr euon K» y He<pT~HHKOB 

HOKon HllOCb MHoro sonpocoe, HO xoropue HOM, KOK p03p060T­

'H1KOM 3THX COCTOBOB, He06xOAHMO OTBeTHTb. 

• Kaxoe KO/\W·leCTBO ¢lTOpl-lCTOSOAOpOAHOC1 Kl-ICI\OTbl 

(HF) cocepscar COCTaSbl «Xl-IMel<O TK.) S 3aSl-IClI1Mocrn 

OT KOHUeHTPaLl1lM? 

B T06n. 1 npencrcaneau AOHHble no KOnHyeCTBY HF B p060­

yeM pccrsope B 30BHCHMOCTH OT CTeneHH p0360BlleHH~ AJl~ 

KHCll0THbi X KOMn03HL\H~ « X HM e Ko TK-2 » H « X HM e Ko TK-3 » . 

Ta 6 n l1L\3 1 

CD,lIeplJaHMe 
. XMMeKOTK" B 

pacreope, % 

CTeneHb 
p336alllleHI1R 

100,0 KOHLjeHTpaT 17,9 12,0 

50,0 
- - ­

1:1 8,9 6,0 

33,0 1:2 5,9 4,0 

25,0 1:3 4,5 3,0 

20,0 1:4 3,6 2,4 

16,7 1:5 3,0 2,0 

14,3 
- - ­

1:6 2,6 1.7 
12,5 1:7 2,2 1,5 

11,1 1:8 2,0 1,3 

10,0 1:9 1,8 1,2 

9,1 1;10 1,6 1,1 

• npl-l I<aKolil TeMnepaTYpe MaCTa MO>KHO nplo1MeH51Tb 

KIo1C1\OTHble KOMn03101U\o11o1 «XII1MeKO TI<,>? 

KHcnOTHble KOMn03HL\HH «XHMeKo TK·2 » H «XHMeKo TK-3» 

MOlKHO npHMeHHb npa nnocroaoji rewnepcrype OT 60 AO 

120 °C, « X HM e Ko TK-4» - OT 20 AO 120 °C. 

M.A. CLitJ1LltH, n.A. MOrOAOBO, A.tO . EnLit Ce eB, 
M.A. nOXOMOB, A.B. 30BOpOTHbillt 

(3AO «X"'MeKO-rAHr») 

• Ha KaKOC1 SOAe MO>KHO rOTOSIo1Tb paEio'-lll1e paCTBO­

pbl (,XII1MeKO TI<.>? MO>l<HO 1\101 Io1CnOl\b30SaTb A1\51 

pa3EiaSl\eHl-I51 COI\51HYIO, nl\aSIo1KOSYIO III Apyrvle Kl-IC­

I\OTbI? 

KHCll0THbie KOMn03HI..\HH « X HM e Ko TK-2 » H « X HM e Ko TK-3 » 

Heo6xoAHMO p0360Bn~Tb HCKnlO'JHTenbHO npeCHoH BOAOH . 

« X HM e KO TK-4» MOlKHO p0360Bn~Tb KOK npeCHOH, TOK H MHHe­

ponH3HpoBOHHblH BOAOH. 

KHcnOTHble KOMn03HL\HH «XHMeKO TK-2», «XHMeKO T K - 3» H 

«XHMeKO TK-4» nonHOCTblO COBMeCTHMbl C con~HOH , n n OBHKO­

BOH H ApyrHMH KHCll0TOMH, Hcnollb3yeMblMH B He<pTenpOMblcno­

BOH npoxraxe. 

• MO>KHO 1\\01 IIlCnOl\b30SaTb KIo1C1\OTHble KOMn03101­

UIIlIo1 ceMelilcTsa «XII1MeKO TI<.> A1\51 nOAAep>KaHIo151 pH 

101 npeaOTBpaWeHIo151 oEipa30BaHIo1Sl OcaAKOB, a TaK>Ke 

A1\51 CHIo1>I<eHIo151 Me>K¢la3HOro HaT51>KeHI151 rI\IIlHOKIo1C­

I\OTbI? 

KHcnOTHble KOMn03HL\HH « X HM e KO TK-2 » H « X HM e KO TK-3 » 

MOlKHO Hcnonb30BOTb AJl~ nOAAeplKOHHSI pH cpenu, 'JTO ripener­

Bp0l1.\OeT 06p030BoHHe OCOAKOB. 3TH KOMn03HI..\HH TOKlKe n03­

Bon~IOT CHHlKOTb MelK<po3Hoe HOTSIlKeHHe rnHHOKHcnOTbl . KOM­

n03HL\HIO «XHMeKo TK-4 » He pexoweanyercs Hcnonb30BOTb B 

YK030HHbiX uensx. 

• B03MO>KeH 1\101 plo1CK n051Bl\eHIo151 3aKOl\OHHbiX nepe­

TOKOB nplo1 nOCTaHOBKe KIo1C1\OTHblX BaHH Ha KIo1C1\OTHblX 

KOMn03Io1U\o151X «XIo1MeKO n(,,? 

Ho pHC. 1 nOK030Hbi CKOpOCTH peOKI..\HH p03nH'JHb1X KHcnOT­

HblX COCTOBOB C L\eMeHTHbIM KOMHeM npa rewneporype 80 °C. 

vb Hero BHAHO, 'JTO CKOpOCTH peOKL\HH KHcnOTHblX KOMn03HL\HH 

« X HM e KO TK» C L\eMeHTHbIM KOMHeM 3HO'JHTenbHO MeHbwe, 'JeM 

y CTOHAOpTHblX KHcnOTHblX COCTOBOB. TOK, npa npHMeHetiHH 

KOMn03HI..\HH «XHMeKO TK-2» 30KOnOHtibiX nepeTOKOB MOlKtiO 

Bo06l1.\e He onOCOTbCSI . 
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TEXHHKA H TEIHD DfHO RD6blIJH HEmTH 
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PHC. 1. CKOPOCTH pea Kll ~H' p a3IlHYHbiX KHCIlOTHblX COCTaBOB C LleMe HTHblM KaM He M 

npa r esmeparvpe 8 0 'C 

• l(aKa~ KOMn03111ill\f1 (,XIi1MeKO n<,) SlBJ\f1eTCSl Ha1i150­

J\eenOAXoA~weli1 AJ\fI CKBa>KlIIH nocxe nplIIMeHeHIo1f1 no­

J\I.1MepHbIX, l(ap6oHaTHblX 1.1 ApyntlX 5ypoBbiX paCTBO­

pOB? 

HOHIlYYWeH KOMno3HllHeH A1l~ CKBOlKHH nocne 6ypeHH~ p03­


IlHYHblMH nOIlHMepHblMH KOMn03HllH~MH ~BIl~eTC~ « X HM e Ko TK­


4 » (1'1111'1 C K-T K - 4 ), TOK KO K OHO n03BOIl~eT 3¢¢eKTHBHO P03Py­


WOTb nOIlHMepH bie KOpKH, a TOKlKe He ofipcayer B~3KHX nOIlH­


MepHblx OCOA KOB ( p H C. 2 ) . Kpowe roro, « X HM e KO TK-4 » 3¢¢eK­


THBHO poapyuroer Kop6oHoTHbie H rIlHHHCTble KOpKH HO CTeH­


KOX CKBOlK HHbl.
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PHC. 2. l-13Me HeHHe B~3 KOCT H 6ypoBoro pacracpa Ha OCHOBe Kap6oKc HMe ­

ranuenruonoau (KMlll nocne B03AellcTBHlI pa31lHYHblMH KHCIlOTaMH 

• Kal< K\I1C1\OTHble KOMn03111ill\1.1 (,XII1MeKO TI(» AeIllCT­

ByICT Ha nponnaHT? MO>KeT J\lII 111)( nocxe nplllMeHeHlIIfI 

CHI.13I1TbC~ npOAYK1l1BHOt.Tb CKBa Hbl? 

Ho pHC. 3 nOK030Hbi CKOpOCTH peoKllHH p03IlHYHbiX KHCIlOT C 

nponncarow np« rewnepcrype 60 H 80 "C. 1013 Hero BHAHO, 'ITO 

HOH6oIlbweH CKOpOCTbiO peOKllHH C nponnOHTOM 06IlOAOiOT 

rIlHHOKHCIlOTHble COCTOBbl. Ilpa 3TOM HH YM e HbweHHe TeMnepo­

Typbl, HH A060BIleHHe nAB «H e <j>TeHOIl K» B rIlHHOKHCIlOTy He 

06eCneYHBOIOT 3HOYHTeIlbHoro CHHlKeHHlI CKOpOCTH p e OKl\HH. 

npHMeHeHHe rIlHHOKHCIlOTbl B KOyeCTBe aectpyxropc reIlll rHA­

pOp03pblBO HeB03MOlKHO, TOK KOK 3TO n p a s e n e r K 3HOYHTeIlb­

HOMy CHHlKeHHiO npoAyKTHBHOCTH CKBOlK HHbl BCIleACTBHe p03­

pyw eHH~ npOnnOHTO. 

HOHMeHbWee B03AeHCTBHe HO nponnour OK03blBOiOT P OC­

TBOpbl COIl~HOH KHCIlOTbl C Ao6oBIleHHeM peore-rro « Hedrre­

HOIl K » H KHCIl OTH O ~ KOMn03Hl\H~ « X HM e KO TK-4». CKOpOCTb 

peOKLV1H AOHH blX COCTOBO B C npOnnOHTOM HOCTOIlbKO HH3KO~, 

'I TO B n p OM bl CIl O BO H n p O KTH Ke MOlK HO He onOCOTbC~ P03Py ­

weHH~ nponno-rro B TpeU\HHe H CHHlKeHH~ npoAyKTHBHOCTH 

CKBOlKHHbl. 

npH :nOM nocne B03AeHCTBH~ COIl~HOH KHCIlOTOH HO nOIlHCO­

XOPHAHblH rens MoryT 06P030BbIBOTbC~ BbICOKOB~3KHe CryCTKH, 

6IlOKHpYiOU\He TpeU\HHY. B TO lKe BpeM~ KHCIlOTHO~ KOMn03H­

llH~ « X HM e KO T K - 4 » nOIlHOCTbiO AecTpyKTHpyeT rens [Pfl npH 

TeMnepoType 80 0 C. 
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PHC. 3. CKOpOCTb peaxuaa pa3IlHYHbiX KHCIlOTHblX COCTaBOB C nponnaHTOM npa TeM­

neparypax 60 (1) H 80 'C (2) 

• l<aKl.1e paCTBOpl.1TeJ\lII aCQ>aAbTOCMOf\OnapaQ>Ii1HO­

BblX OTf\O>I(eHI.1Iil (ACn O) MO)f(HO lIICnOf\b30BaTb nepeA 

nplllMeHeHlIIeM KOMn03111W1llll «XlIIMeKO TI<,,? 

nepeA npHMeHeHHeM KOMno3HllHH «XHMeKo TK-3» H « X HM e ­


KO T K -4» MOlKH O H c n OIlb30 BOTb Ili06ble pOCTBOpHTeIlH . nepeA
 

npHMeHeHHeM « X HM e Ko TK-2» Heo6xoAHMO nocne p O CTBO ­


pHTeIl~ 3 0 KOYH BOT b 1,5-3%-HbIH 6y¢epHblH pOCTBOp XIlO p H ­


CTOro OMMOHH~ C Ao6oBIleHHeM 2-4 % peoreHTO «Hedrre­


HOIl K » .
 

• l( a l( lIIe KlIICI\OTHble KOMn03111W1llll «XI.1MeKO n<,) AMI 

KaKI.1X KOl\I\eKTOpOB f\Y'iWe nplllMeHSlTb (n o npoauuae­
MQCTl.1)? 

Bce KHCIlOTHble KOMn03Hl\HH « X HM e Ko TK» poapofioroau
 

Cn el\HOIlbHO A1l~ HH3KOnpOHHl\OeMbIX r eppareaaux KOIlIleKTO­


pOB . An~ KOIlIl eK To p o B npOHHl\OeMOCTbiO 60Ilee 0 ,2 M KM 2 KOM­


n03Hl\HH « X HM e Ko TK » MoryT 6blTb BKlliOyeHbl B KOMnIleKC cne­


llHOIlbHblX Te xHoIlorHH, aonpoaneaaux HO OYHCTKY npH306oH­


HOH 30Hbl OT 3orp~ 3 He H HH . An~ KOIlIleKTopOB npOHHl\OeMOCTbiO
 

M eHee 0,2 MKM2 pexosaeanyercs npHMeH~Tb KOMn03Hl\HH « X H ­


MeKO TK-2 », «XHMeKo TK-3» H «XHMeKo TK-4».
 

09 '2008 45
 



TEXHHKA MTEXHOllOrHH nOlibllfH HEWTH 

B r o fin . 2 npeACTOBnBHbl p B 3y n bTOTbI <pHnbTpo~HOHHbI X HC­

cne A o Bo HHH HO KBp HOX KHC110THbIX KOMno 3H~HH « X HM e Ko T K » 

H rnHHO KHc nOTbi C Ao6oBKOH nAB [1) . vb Hee BHA HO, 'ITO KHC­

nora ue COCTOBbi «XHMBKO T K - 2 » H «XHMe Ko T K - 3 » n03BOIl~IOT 

3HO'l HTBn bHO y BBn H'lHTb npoaauoewocrs 30 rnHHH3Hp o Bo HHor o 

nBC'lOHHKO. 

Ta6nMlta 2 

CocrQB *MJ:IIl0CTM 

~BOJAe iiCT1lMA 

M3MetteHMB 

npoHMl\oleMOCTM. 

% 

12 %HCI + 3 % HF + 

0,5 %I1AB 
0,0 146 0 ,0093 -36 

3 %HCI + 0 ,5 %HF + 

1 % nAB 
0,0 139 0,0092 -33 

' ~ MeK O TK· 2· 

(pa3 6aa ne H ~ e B OOl\e 1:5) 

0,0087 0 ,0195 124 

0,0021 0 ,0047 123 

, Xll MeKoTK- 3> 
( pa:l6aane H ~e B BOAe 1:3) 

0 ,0145 0,0427 194 

npHMe'l3HHe. 1. lt1cnonb3oBan c~ HHaKO npO H I<1 l(aeM bI~ oopaseu Te pp~ reHHo ii no ­

POAbl (3arm lHHal lp OB3HHblH neCYaHIIK). 2 . Teuneparypa BoaAeiicTB H~ COCT3Bn~na 

80 "C. 

• MO>KHO 1\1-1 B KaLteCTBe fiy¢epa I-1cnOl\b30BaTb HeepTb 

BMecTO XIIOplo1CTOrO aMMOHlo1fa? 

H e <pTb MO lK HO Hc n Ollb30BOTb ronsxo C KOMn03H~H ~MH « X HM e ­

KO TK-3», « X HM e Ko T K - 4» . Hex encrensuo Hc n Ollb30BOTb n e r ­

Ky lO He q,Tb HIlH r 0 30 KOHA e HCOT B KO'l BCTBe 6 y <pe po C KHC110THOH 

KOM n 0 3H lIHBH «XHMeKo TK-2 », n c c x onsxy no MOlKeT n p HBBcTH 

K 06p030BOHHIO CTOHKHX npSlMblX 3My n bc HH. 

• MO>KHO I\Io11-1CnOl\b30BaTb (.HeepTeHo/\ K» B KaLtecr­

Be ~ofiaBKI-1 B KI-1C1\OTHble KOMn031-1LJliM «XIIIMeKO n(.)? 

npHMBHSlTb «He<pTBHOIl K » B KO'leCTBe Ao6oBKH B KHCIl OTHble 

KOM n 03Hl(HH « X HM BKO T K -2» H « X HMe Ko T K -3» He1lBIlBc o 0 6­

p03HO, TOK KOK ace He o 6 x OA HM ble Ao6oBKH YlKB COABPlKOTCSI B 

3THX KOMn 03HIlH~X. B cyxYIO KHCIl OTHYIO KOM n o aHIIHIO «XHMe KO 

CK-TK-4» He o 6 x oAHMO Ao 6 o BIl SlTb «Hedrr euon K » . 

• Mfa -iero Heo5xoLWIMO Io1cnOAb30BaTb «Hedrre­
HOI\ 1(')7 

« H e <pTeHOIl K » - 310 MHoro <p Y H K~HOHOllbHoe nAB, x o r opo e 

MOlKHO Hc n Ollb 30 BOTb B KO'l e CTBe KOMnlleKcHoH A060BKH : 

- B COIlSlHY IO KHCIlOTY, rnHHOKHCIlOTY H CYX YIO KHCIlOTHYIO 

KOM n 0 3H lIHIO «XHM BKO C K · T K 4 » ; 

- K lKHAKOCTSlM rnyweH H ~ . 

Ao6oBIlBHHB p e o r e a r o «Hedrre uon K » K KHcnOTOM otiecne­

'l HBOBT: 

- CHHlKBHHB MBlK<p03Horo HOT~ lKeH H SI; 

- YMBHbWB HH e CKOp OCTH p e OKl( HH KHcn OTbl; 

- CHHlKBHHB CKOp OCTH KOp p 0 3HH; 

- npeAOTBpOl1.\eHHe 06p030BOHHll CTOHKOH 3MYllbCHH H 

ACnO npa B30HM o A eH CTBHH C HB <pTblO. 

n p H KH CIl OTHbl X 0 6 po60TKOX K o 6 b e M y KHCIlOTbl A06oBllll­

lOT 2 - 4 % nAB « He drr e uo n K » . npH 60llbwe06beMHbiX KH C­
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1l0 THbi X o6p o6o TKOX H KHCIlOTH bl X r p n B Ko p 6 o HOTHbi X KOIl­

lleKTOpOX n p HMe Hll lOT «Hedrreuon K » MOp KH H K- etl A, COA e p ­

lKO l1.\HH n o n HM Bp Hy lO Ao6o BKy AIlll CHHlKeHH~ noreps A OBn e ­

HHll HO r pe a a e . 

Anll npeAOTBp0 l1.\eH H ~ 0 6p030 BOHHll HBp OCTBOpHMblX lKelle­

30COAeplKOl1.\HX OCOAKOB B c o nSlHYIO KHCIl Ory H rnHHO KHcn o Ty 

Heo6xOA HMO Ao6oBIl llT b peorear «etlepHKC» . 3 TO no aao n ae r 

3<P<PBKTHBHO 60P OTbCll C OCQA KOM H npa KOHlleHTpOIlHH xeneao 

B KHcn OTe AO 500 0 ppm . 

An~ CHHlKe HHSI KOp po3HH B He HHr H6 Hp o Bo HHbie KHCIl OTbl He0 6­

XOA\.1MO Ao6oBllllTb HHrH6HTop KOp p03HH II1K Y · 118, KOTOp blH 34>­

<peKTHBHO YMe Hbw o eT KOp p 03HOHHy lO OKTHBHOCTb, B TOM 'lHCIle 

npa HCTe'l e HHH CpOKO CIlYJK6 bl aOBOACKo ro HHrH 6 HTo po (2 Me c) . 

B lKHA KOCTH rny w e HHll «He drreuon K » Ao608ll 11 IOT AIlll : 

- rHAPo4>H6H 30~HH H CHHlK e HH SI Ho 6yx o e Mo c TH rnHH; 

- YMeHbweHHSI CKOpOCTH xopp oaaa: 
- Ae3My n br Hp OBOHHSI . 

A IlSl n OAAeplK O H H ~ npoAyKTHB HOCTH , CHHlKeHH SI He r OTHBHO­

r o B Il H ~ HH R BOA HblX p OCTBOp OB lKHAKOCTBH rn y w BH HSI, CHHlKe­

HHSI KoppoaHo HHoH OKTH BHOCTH lKHAKOCTH rn Y WBHHSI HO c o ­

lleBOH OCHOBe, 3<P4>e KTHB Ho r o BblHOCO 3 0 r p R3HlI lO l1.\H X MHK­

P0 'l O CT H ~ H3 noponu o6po6oTbiBOIOT BBCb 0 6 b BM lKH A KOCTH 

rnYWBHH~ . KOH~eHTpo~H lI nAB « Hedrre uon K » nOA 6 Hp o e Tc ll 

B aOB HCHM OCTH OT n p oHHllo BM OCTH n n OCTO H n n OTHOCTH lKH A ­

KOCTH rny w e HH R. 

npH n p OHH 4 0 BMOCTH x o n n e xropo 60lle e 0 , 0 5 MKM 2 B lKHA ­

KOCTb rny w eH HlI n llOTHOCTblO MeHee 1, 1 8 rI CM 3 HB06xOA HM O 

A06o BIl ~Tb 1 n n A B « H B<pTBHon K » HO 1 M3 lKH A KOCTH rnywe ­

HHR, nnOTHOCTblO 60nBe 1, 1 8 rlCM3 - 2 III M3; n p H n poaauc e ­

MO CTH MBHBB 0 / 0 5 MKM2 - COOTBeTCTBe HHO 3 H.4 111 M3 . 

npH HcnOllb30BOHHH n A B «Hedrreaon K» B KO'l eCTBB Ae 3My n br o ­

TOp O H rHAPOq,06H3OTOpO npH30 6 o HHo H 30Hbl nllOCTO C lIellblO CHH­

lKeHHR 06BOAHeHHOCTH H YBeIl H'leHHll npo Ay KTHBHOCTHCKBOlKHH ero 

BOA HblH p OCTBOp 30 KO'l HBOeTClI B nn n cr, ECIlH npOH H~oeMOCTb nno ­

CTO rrp e esuuo er 0 /05 MKM2, TO np H nnOTHOCTH lKHAKOCTH rny w e HHSI 

MeHee 1, 18 r/ M3 KOHlIe HTp0L\l111 n A B «Hedneuon K » AOlllKHO co­

3CTOBIlRTb 10 IIIM lKHAKOCTH rnyweHHlI, npH nnOTHOCTH 60llee 

1 / 18 - 20 IIIM3. ECIl H n pOHHlIoeMOCTb nn c cro COCTOBllll eT MeHee 

0 /05 MKM 2, TO Heo 6 x o AJ.\MOll KOHlIeHTpO ~H ll COOTBeTCTBe HHO pOBHO 

3 0 H 40 n 1 M3 . 

06beM n O'lKH p OCTBOp O rn y w e HHR C peoreHToM 

«Herpreaon K » n onxe « 6 blTb He MeHe e 1 M3 HO 1 M HHTepBano 

nepo opc uaa . 
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