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Cauxm-Ile meptiypzcxae zocyoapcmeennas 
necomexuuuectcast aKaoeMufi 

BJIIDIImE KO~EHTPA.I.J;mI CEPHOH KlICJlOThI 
HA CBOHCTBA KATHOHJJT08, IIOJIYllEHHhIX Il3 WEBECIDIhI 

)q>eseCHua, cepuas KIICJIOl'a, llecTpYK~HII, KOII.1lellca~HR, nerunparauaa, 
cyJIhll>HpOBaHHe, KaTHOnHT. 

Wood, sulfuric acid, destructlon, condensation, dehydration, suJfonation, 
cation-exchange resin. 

llepcncKTIIBHLIM nanpaanermesr XHMHqeCKOll nepepaforsn mm IOUCJlJJlO­

Jl031lbIX MaTcpnanoB, B TOM 'IIIClIe II .npCBCCHHLI, llBJIJlCTCJI npOJl3BO.1J,CTBO na ax 

OCROBe COp6 CIITOB C HOHoo6MeHHblMH CBOHCTBaMH, norpeoaocrs B KOTOPhIX 

secssra saa-nrrensaa [1]. l!3BeCTRo, sro npH o6pa6oTKc npeaccnoir MaCCbl KOH­
nerrrpaposanaoii cepaoji KIICnOTOH 06Pa3YCTCJI rrponyicr, JlMcrol.lOfll nosunrea­
Hoe CO,1lep)J(3.HHe yrnepona (63 %) H rrposansronnui xaraoaoofia enaue CBOHCTBa 

[21. HMC£OTCJI caenenas 0 B03MOiKllOCTH noayseaaa KaTIlOHIITOB 06pa60TKon 

.npCBeCHoro csrpss BO.1J,HbIM pacrsopov cepnoii KIICJlOTbI 70 %-H KOHUelnpaUHlI ; 
HCnOJlh30BaHHe pa36aBJleUIIOH KI1CJlOThi n03BOJIJlCT cymecrsenuo CHlI3lITh pac­

XO.1J, pearerrra [3; 4J. TaK. npn ofipafionce fiepesoaoii CTpYJKKII 70 %-H cepnoii 
KHCJlOTOU npa BhlCOKOM BhlXO,nC nponyxra (82 %), HMcromero nonayto 06MeH­

HYIO CMKOCTb 5,9 MT-3KB!r, pacxon KIICJlOThl B pacsere aa MOHorn.n.paT COCTaBlIJl 

2,3TIT rrp0.1J,YKTd. HCn OJTh 30BaHH~ fionee pa36aBJIeUlIb1X, '{eM B YKa3aHHhlX ssnue 

paforax paCTBopOB ccpnoii KHCJfOThT MOJKeT I103BOJlHTb erne 60Jlee CHlf31ITh ee 

paCXO.1J,. Ha npannanaam.ayro B03MOlKlIOCTb nonyseaas Jl3 .npeBeCIDlhI ooora­

IUCHHor o yrneponoa nponyxra o6pa6oTKoii csrpss CliJThHOpa36aBJICUHhlMHpac­

TBOpaMH KIICJlOThi YKa3blBaIOT PI;3YJIbTaThl nenaano ssuronnenaoro HCCJle.1J,OBa­
HHll [5]. B '{aCTlIOCTII, 6bIJIOnOKa3aHO. 'ITOnocne a3eOTPOrrHOH: OITOHKII BO.1J,bJ OT 

npomrr anasrx 1 %-M pacraoposs cepaoii KIICJlOTbI zrpesecasrx OnHJlOK C nocne­

.n.yIOJIU\M HX aarpesaaa esr .1J,0 170 °C norrysaerca nepacra opasssrii OCTaTOK C 
BbIXO):(OM 63 % H cO.1J,epJKaHUeM yrnepona 67 %. Ozmaxo BCJle.1J,CTBHC HII3KOH 
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,. Pacxon KIICJlOThI nan B pacxere aa !l CX 

YCJ10BHH o6pa6onm OIlHJIOK 
I 

0 6pa6oTKY onanox ocymecranann 

B zmanaaoae KOHllelITpaUHH 20...95 % 
npC,llcn CI1lUl p earerrra B cupse OIlllJJK 

cepa oii KHCnOTbI aan a rmoii KOHUClITpru 

JUIJJH yn ancnae BO)lh1 113 peaxunoua of 

Jl1Ul 'Jcro B CIICTCMY .uo6asIDum lie C~ 

pacrsoparens (60 MJI). 

N~ 
Cupsc Pacrsoptrr ens 

onsrra 

1.1 ... I 
2.1 Ferrraa I 
3.1 r en TaH I 
3.2 Enoasie OKTaH I 
3.3 OOllJlKIi ):{CKaI! I 
4.1 I'e rrraa I 
4.2 OKTaH I 
4.3 AC KaH I 
5.1 renTaH 

5.2 OCIIllOIILle O KTaH 

5.3 OlUlJIKlf HOHaH 

5.4 l~ eKaH 

B Ka 'JCCTBe csrpsx IICnOJJb30 BaJII1 eJ 
I 

0,5 .. .2 ,0 MM) . B eJIOBblX On l1JJKaX C O~ 

3 Jl1l0BbIM 3¢ UPOM B eu~e CTB n 28,2 % 1 
3KCllJa K'TI lBffi,rx BCmeCTB U 19,4 % m 
B m 6n. 1. 

Aaeorporr 

PaCTBopHTcm. 

ITP O.nyK T I (IT-I) 

IIp O.!lYKT 2 (IT-2) 

IIp oMblll Ka BO,11 oii 

Orrunxa 

PC aKl.\HJt, 

T °C, 4 qaca 

P CaKl.\HOHHM e MCCb 

Hcpacrsopasrsril OCTaTOK 

Ilposrsrasa 2-rrponaHOJIOM 

O npCJICJICHIiC c o p 6IIIlOHHblX 

CDOIICTB 

ITp OMbIBKa 5 % - II BCI, BOJIOH 

OX!H\)KJ\ CHIIC, (~ Ii JIh Tf>0 BaHIiC 

Tlposrsmxa 5 % -M NaOH, BOJIOH 

Ofiuias cxessa nposeneaas sxcnepaaeirra 

PaCTBop KIiCIlOTbI 

KOHueH'IpaUlUf If M ano r o pacxona KHCJI OTbI conepacaane H Ho o 6MCHlIbrx rpy n n B 

n p o JlYKTC 6bmo HeBeJIHKO ( 1,9 Mr - .1KD/ r ) , If OHI{ rrpencr aanana co6oii npeassy­
m CCTBCHIIO crra60KlfCJIOTHbI C, BCp O»THO, ¢CHOJIbHbI C cPYHKUlIOHaJIbHble rpyrrnu, 

B H3C'ro}lUI Cn pafio re 6bL1 0 H 3yqCHO BllH}lIII1C KOHUempaI.JInf If pacxona 
cepnoii KE CJIOThI H3 BbIXO,ll 11 H ORO o 6MeIlTIbIe CBOHCTBa xaraoarrroe, nonyxe n­
I1bIX 113 .up CBeCIILIX o n M OK. Ofintaa cxe sra 3 KCn ep l1M CHTa rrpuaenena Hlf)KC. 
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rpynn B 
B xas ecrae csrpsa nCn OJIh30BaJlIi enossie 11 OCMHOBble OIDIJIKH (<ppaI<UIDl ­

[IpCIlMY­
0,5 . . .2,0 MM) . B eno asrx OImnI<aX conepscano cs 1,3 % axcrparapyesnax gM-­

pymrsr. 
3TUIlOBbiM 3<pHPOM BCU{CCTB Ii 28,2 % naran aa; B OCMHOBbiX onunxax - 0,6 % pacxozia 
sxcrpaxruaasrx Beru CCTB Ii 19,4 % naranaa. YCJIOBIDI onsrr oa npaaezrensr oJIy'leu­
B 'rafin , 1. 

IlKe. 

Ta 6 J1 HIU 

YCJlOBHH oi'ipa6oTKu OUHJlOK pacreopauu cepHoii KIICJl OThI 

I
 

I 
I 

EJ
 
N~ 

onsrra 
Csrps e PaCTBOpIlT eJlb Tmax,oC 

Koane rrrpanas 

H2S0 4, % 

Pacxo,n 

H;~S04, %. 

1.1 ... 133 95 1093 

2.1 remaH 98 39 338 

3.1 renTaH 98 

31 248 

.-=: 
3.2 Enosste OKTaH 125 

3.3 OmlJIKH ,[{eKaH 174 

4.1 renTaH 98 

204.2 O KTaH 125 

4.3 ,[{eKaH ' 74 

5.1 reTITaH 98 

39 338 
5.2 OCHHoBhl e OKTaH 125 

5.3 onan xn H OHaH 151 

5.4 Jl.eKaH 174 
-

* Pacxon Kll Cn OTb I .ua H B pacxere na IICXOJl.HOe csrpse, 

Ofipafior sy omUIOKocymecranann BO,nHbIMU paCTBOpaMM CCpHOll lGICIlOTbI 

B ,nMana3 0He KOHIJ;eulpaQIfH 20.. .95 %. ,Z:(nlI ofiecnexeans pasaosrepaor o pac­

npenenenna p earerrra B csrp se On HJIKII (10 r ) nonentana B paCTBOp (60 MIl) 

ccpaoii KnCJIOTbI aaztarmoil xounerrrpauan . Ilocne npornr r xa csrpss ocym eera­

.11J!Jlif ynanenae BO,nhI 113 p eaxnnouu oa CMccn MCTO,nOM a3COTpOllHOll OITOHIGI, 

Will srero B cacresry .n;OOaBJHlIDI He cMeurnBaromnllC.sI C BO.n;Oll OpraHH'IeCIGIll 

pacrsoparens (60 MJI) . 
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Ilpouecc 0 6 p a6oTI<II 0 6 p 33 UOB 3aKJDO<faJIGH B KllIDl'lCHHM u p HrOTOBJlCHIIOH 

CMCCH B x on fie , cHa6IKCHHOll JlOBymKOH ,Z:{HlJa- CTap Ka C 0 6paTHLIM XOJIO,LUlJIhHU­

KOM. B KaqCCTBe pacraopnr eneii HCn OJlL3 0 BaJm cL H-aJIKaHhl, KOTOpLIC lIC Mo r m f 

pear upoaar r, B XOAc nponccca C cepaoii KllCJIOTOH: rerrran, OKTaH, nouaa, nexan. 
06maR n p o.nOJDKHTCJILHOCTb npouecca COCTaBmma sersrpe lJa ca; rrpa 3TOM OC­

HOBHal! 'IaCTL sozm OTI""OIUVIaCL B nepasrti -rac. 3 a M aK CHMaJILII)'IO resmeparypy 
06p aOOTKlI npameaarra TCMTICp arypy xanenas <fHCTOro paCTBOp HTCJIH . 

Onsrr 1.1, B OTJUI 'IHe 01' OCTaJIb HbI X , rrpoaormna B OTc yrCTBHC pacr sopn­
rens H B nponecce o6pa6 oTKll aony He Ol T OIDUHI . O n uJII<II npn n arpCBaHIDI lIa­

lJHIlaJUf resmcrs n n OCJIe OITOHK H OCllOBllOH <Iacrn BOA bl lIpH0 6 p CTan H lJep Hblii 

n,BCT. 

ITo OKon <IalIJUl rrponecca nepacrsopaeumtics OCTaTO K OT¢ l lJI bTpOBblBaJIH 11 

npOMLlBaJlH W HI YAaJIeHHH llH3KOMOJlCKYJJHpHblX Bem e CTB cua nana H 30 n p ODH­

JIOBb l M crurprosr ( Z-n p On aHOJlOM) , 3 3aTCM nonoii ):10 IICIiTpaJIb llOH peaICUHH 

CPC.nbI H 0 6 CCUB C'IUB3I11lH amoara. I10nyqcmlbIH nponyxr (IT-i ) asrcynmeana 

npn 7 0 ° C H nocne orrpeneneana ssrxona naxonana ero nonuyio xaraoaoofi­
MCHIJYIO eMKOCTb CTan R e CKl lM MCT0.n0M (COE) [6J. TIOCKOJlb KY , KaK 6b1JI0 aa­
MC<feH O npa anamn e IT-I , MaTep n aJI conepzca n pacraopausre B ineno-moit cpe­
ne BemCCTBa, anHKBOTH)'lO s acrs II-I n OCJlc.nOBaTCJlb HO nposrsraana 5 % 

N aOH , BO)1.0H, 10 % H CI II CHOBa BO.nOH ):10 HCHTpaJIbHOH P CaKQHU. B norry­

ttCHHOM KOHC<ll\OM nponyxre ( Il- Z ) nOCITC astcymasauax (7 0 ° C) Ii naxosszterma 
BbIXO)1.a onpenenann C O E n conepxauae CHllbHOIillCJIOTHblX II CJla 6 0KllCJJOT ­

IlblX Il' YJID mrnaMU'ICCI<IIM MCTO.ll0M [6]. 
PC3Y.iIbTaThl 3Kcn Cp HMCIlTOB, rrpUBe,lJ.CHHUC B Ta6n . Z, CB H):~CTeJThCTByroT 0 

CYlUCCTBcmIOM BJlHJUm H aa BhIXO.ll H CBOHCT lla n p O.nyKTOB KaK KOHUCHTpllnHH 

(pacxona) ccpn oll KlICJlOTbI. TaK H 'rexrneparypsi. C nOBLlm CUH eM TCMn cpaTYPLl 

BLIXO.n; II I n ill YBeJIHttHBaCTcH. Ilpn 3TOM (ionec anas rrrensuoe uossmrenne 
asrxona rrpOHCXO):ll1T rrpa UCn OJlb3 0 BaHUn pac TBopa IOiCJIOThI 6 0 n LUlc ii KOHD,CU­

rpauaa. T aK, npn 0 6 p a6 0 TKe enossrx ormnos 3 1 %-if cep uoa xacnoroii n p a 

rrousttueruor TCMn c p arypbI C 98 .n;o 174 °C a srxon IlZ YBCJlU qUBaCTCH C 5 1,3 n o 

72,8 % , T . e . n a ZI,5 % 6 0 IThUlC. Ilp a UCrrOn 1>30B3m IU IKe 20 % - r o p a c TBo p a KlI­

cnOI'M BbIXO.ll npO)1.)'KTIl B 3TOM iKe zmanaaone TeMDCpaTyp n c eu m aerc a 01' 5 0 

):10 64 % . 

n OCKOJThKY B KU CJlOll CPC.llC KOMnOHeHTI ,I npesecaasr rrperepneaaror KaK 

peaxnaa ,lJ.CCTpyKUHU, TaK n p CaKU HE xonnerrcanun , nOBbIUleHHC suxona HC­

p aCTBOp lL\ I Or O OCTal 1<a C P OCTOM 'resmeperypsr CBU):IeT CJIb CTByCT 0 6 y CUJICUUIl 

Kon .nCHCllnUOHHhIX npOUCCCOB . Ilpor esa aa ro I133 BaHH blX pcaKUlm cnocoo crsy er 
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BhlXOll H HOlloo6MCHl 

N2 
orrsrra 

1.1 

2 .1 

3.1 

3.2 

3.3 

4. 1 

TIl 

BblXOJI, 

% 

69,7 

57 ,4 

59,0 

67,4 

75 ,1 

56,2 

COE, 
MMomJ r 

4,6 

3,9 

3,4 

5,1 

4,4 

3.1 

B bIXO,ll, 

% 

61,9 

50,2 

5 1,3 

58,7 

72,8 

50,0 

\ 

cC 
1 

MMC 

5: 
I 

4 
1 

4! 
1 

51 

4\
I 

31 

4.2 66 ,6 4,7 57,7 51 

4 .3 

5.1 

72,4 

54,0 

3,3 

4.4 

64,0 

49, [ 

3\
1 

4 \
I 

5.2 55 ,6 5,3 52,4 5 1 
" 
I

6'1 5.3 62,8 5,7 58,5 

5 .4 78,3 5,0 70.1 7,! 

\ 
nenpepusaoe y.n;aJIeHUC U3 peasunoai 

~ v ! 
/K.ll CHUCM BalKHOli pona peasnua KOl'4 

lInH conepxann» c nOBbllIICHueM TCM9 

JIOq ep a CTBOp UMhIX BCmecTB, Kom RCC1 

CTIf MelK.ny BblXo,naMH III n IlZ . 1 

Otipasyiomaecs HOIlorCIIIlhlC rpy 
npnpony. B xone npouecca n p OIlCXO) 

( CYJl b<POKH CJI OTHblX) , TaK II cnaOOKIICJ 

rpynn. Flpocneaoraaercs onpcnenean a 
KOCTH C nOBhlUlCHHCM KOllUCHTpaI.\1ll1 

IKC n p ll OTHO CHTcnbHO HCBbICOKOH 1\ 

nOJIHalI Hono06MeHIIall CMKOCTI. COp 6l; 

ssnnaer 3 MMonL/ r. 

Ofipautaer na CC6H BHlIMaHllC TO, 

Mli B nOJIY4CHlIbIX Co p 6 CIlTaX lDlIDllOl 



,CHHOi! 

Im.illl ­


MOI'!IlI
 

nesan, 
JM OC­

>arypy 

raopa­
an na­
CP ll hi H 

BaJIHH 

ipona­
'lU<l(I1H 

HBll.HIl 

>Hoo6­

mo 3a­
'ii cpc­
,1 5 % 
nony­

;,nCHllli 

fiCJIOT­

'YIDT 0 

paIUIH 

oarypbl 
UlCHHC 

mneu­
'i! IIpn 
'1,3 AO 

'pa IGI­

OT 50 

OT KaK 

Aa ue­
Ineuilil 

crsycr 

Ta6nuua 2 

Biaxon H HOlloo6Mellllble ceeiicraa npO~YKTOB 

- ­

N2 
ru TI2 

orrsrra BbIXO.L\ , COE, Bhl XO.L\ , CO E, CunhHOKHCJIOTHhlC CJIa60KJ1CnOTll hie 

% MMOJIh/ r % MMOJIh/ r rpyn n u , MMOJIh/ r rpyrmu, MMonb/r 
-

1.1 69,7 4,6 61,9 5,9 1,0 ~ i , 6 

2.1 57,4 3,9 50,2 4,1 0,32 ~ f ,O 

3.1 59,0 3,4 51,3 4,1 0,54 2,4 

3.2 67,4 5,1 58,7 5,2 1,2 ~; , 9 

3.3 75,1 4,4 72,8 4,9 1,1 2,6 

4. 1 
, 

56,2 3,1 50,0 3,4 0,27 2,3 

4.2 66,6 4,7 57,7 5,0 1,1 3,7 
-

4.3 72,4 3,3 64,0 3,6 0,74 3,5 

5.1 54,0 4.4 49,1 4,7 0,28 4,4 
- ­

5.2 55,6 5,3 52,4 5,9 0,83 5,3 

5.3 62,8 5,7 58,5 6,2 1,1 5,8 

5.4 78,3 5,0 70,1 7,1 1,1 6,0 

u cnpep sr auo c ynanennc H3 pCaK..UIiOHlIOH CMCCll aonsr . K OCBCHHhI M n ozrrsep­

)J(,ncmWM BIDKHOH pona pcaKUIIH xoanencauua xanaerca TaIOKC H <flaK f cmDKC­

HlUi conepacaa as C n OBLI W CIIUCM TCMn eparypLI B aepacr aopa srov OCTaTK e me­
JIo'{c p acTBOp UMLlX Bc~e CTB, KOJIH'{CCTBO KOTOp LI X M O)KHO OUCHlfTb n o Pa3HO­

CTn M C)J()Jy BhlXOJl8.M1I ill II il2. 
06pa3YlO~ue C 5I lfOH orCIIHblC rpyrmsr nponyxroa lIMCEOT ,nBo ik TB eHnyIO 

npnpony, B xone nponecca npoacxoznrr naxonnenne KaK CRJII ,HOKIICJlOTHI:.1X 

( CYJIb¢ OKltCJlOTHbIX) , TaK H CJla6 0KltCnOTIlhIX (rpeaon susrx II Kap 6 o K': lIJlhHbIX ) 

rpynrr. 0POCJlc :)fCUBaeTC}l onpenenennas T HJleHUlIlI YBCJllftICmUl o 6 MeHH o H CM­

KO CTH C nOBhlUleHHCM KOH u c HTP au u Il II pacxona CCp HOH KHCJIOTbI. O) ~HaKO na­
)Ke npa OTH OCllTeJIhHO HCBhICOKOH KOHUCHTPaulfH cepnoii KlICJlOTJ,[ (20 %) 
nonnaa lIoHo 0 6 MClIIi M CMKOCTI:. COp 6 CHTOB (COE) ,/(OCTaT O'IIlO BhICOKa II rrpe­
ssnnaer 3 M MOJlh / r. 

Ofipamaer a a ce6 l1. BB UMau u e TO, '{TO OCHOBHblMU lfOH oreHHhIMU u ea rpa ­

Mil B nOJIY'leHHbIX COp 6 eHTaX l!.BMEOTC}l CJla6 0 KlfCJlOTHbie rpyrmu . Conepzca ­

199 



Hnc CHJIhll OKHCn OTHhIX rpynn n poa o x OTHOCllTeJIbHO neBe JIHKO, II MaKCHMaJIb­

cstec traa UX KOHu e n rpa QJUI (l ,0 .. .1,1 MMOJIb/ r ) npaKTWI eC KII He 3aBHCHT OT na-rans ­

KOM. HOM: KOHI~ClIrp aIQIH cepnoa KIICJIOTbI. OrnOCllTCJIbll O ncmacosyio MOJIh Hj'IO .0.0­

pearl mo CIiJIb ll OKHCJIOTHbl X rp yrm MO)KHO 0 6 'MIClI ll Tb Bbl COKOH CTc n CHblO KOH,!l.CH­

0 6w c n p Olla HHOCTH nponyxra II OTClO.o.a HH3KOiI xosnearpanaen peaxna onusrx QCIl ­

HOBH rpOB, cnocotiasrx BC1)'I1a Tb B peasnaa cynsqiapoaaaaa. IIPH 3TOM 

ofipa 
I 

TCJUI 

'm il a 

!..lBCT 

npos 
n OBh 

cpc.o. 
npll 
MellE 

MeQC 

JJ.e E 

NaO, 
qeHn 

suxc 
HbIX 

CyIJ..l( 

(pac: 
au xc 
BbIXC 

rpau 

n OBh 

72,8 

CJlOT 

,lJ,O 6, 

p eaK 

paC11 

KOlID 
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KOIII\ CIITp a I..lUII TaKHX I..lC IITp0B B YCll OBIUIX 3K,:;ncpHMCIlTa B 113yqCHHOM rnrana­

sone pacxona cepnoii KHCllOTbI, nO-BIUl HMOMy, n p HMc p HO 0 .o.HHaKO Ba , "ITO H 

0 6 'b llCHHCT 6ml3Ko e CO,lJ,Cp )f(a HIIC ClIJIhH OKHCll OTHbIX rpyrm, 
3 a BJICl1MOCTh a axonnenaa HOHo r CHHbIX rp ynn OT Tc~mcpaTyp bl B I..lCJICBblX 

nponyrcrax , n OJIY'I c n HblX H3 p a3 HOr O sana Cblp h ll pasn u-m a. 

Y Bc m I'lCHIl C reaneparypa OT 98 .0.0 125 °C UpH o 6 p a 6 0TKc enoasix OIU! ­

nO K npHBO,lJ,HT K rroasrmeuruo xou uea rpauaa KHCllOTllblX I\CIlrpOB. IIPll nans­

HcnmCM yaenaxenna TCMneparypbl .0.0 174 °C HOIl 0 0 6Mc Hu aH CMKOCTb KaTlI O­

HUTOB CHII)f(a CTCH. .D:a n n o c HBJICHlI C MO)f(lIO 06'bIlCIl llTb Ka K YCUJICHliCM peax­
QlIi! KOH,!{CHcaumI, nplI BOM II\HM K 06p a30 BaHHIO 'lCTBCpTll'lHhIX a TOMOB yrrre­
pona, TaK It BOCCTa HOBll CHlICM Cep HOM. KIICJIOThl ,ItO ,ltHOKCll,lJ,a cepsr. 

B cnysae )f(C OClI lI OBbl X ODllJIOK cO,ltCP )l(2tHlIC uouorenmrx rpynn npa n o ­

BblIIl c mm Te Mnc p a 'IYPbl B0 3pa CTaCT armors ,ItO 174 °C H 3TO, O'lCBJUlHO, CBH3a­

HO C Ha KOIm Cl m e M cPe n OJIh UblX runpoxcnnoa, 06P a3YI0 IIJ.lIXCH B PC3YJlbTaTC 

ormenneana MCTOKCJ1JIbUbl X rpyrm, KOJIl I'le C1BO KOTOp bIX B narana e mfCTBCH­

Hon ztpeaecauu 3Ha'lHTCJIhRO s smrc , 'lCM B nnruane XBOHnhIX nopon. H JIJIIOCT­

panaca ororo HBJUlCTClI YBCJIlf'lCHHC conepxanas npeasryurecraeano cnafioxa­
CJIOTHblX saraonoofisreaasrx uearpoa no MCpC nOBblm CHJIJl: TCMn eparypbI 0 6­

pafiorxa (CM . 'rafin, 2) . 

TaKIi M 0 6 P 1l30 M, nonyaeuasre pcsyrrsrarsr CBJUlCTeJIhCTB j'IOT 0 TOM, 'ITO 

06p a 6 o TKo ii npeaecaoro cu pss p 1l36 a BJ1CUHbl MH p aCTBOpaMJI CCP UOH KHCllOTbI 

C ynanenaca H36blTKa BO,Uh1 MO)f(l] O nonysars nOJlJ1cPYllKilHOHaJIbHbIC Ka TlIO­

IIHTbI C Bbl COKOll IIOHoo 6MCHHOM. CMKOCTblO npa OTHOCllTeJIbHO Hc60llb lII OM 

pacxone KHCJlOTHOr O p ar enr a, 

liH6J1Jlorpaclm'leC Kuil.COUCOK 

1.HOBbl H cnpaaoxnax XHMHKa .II Te XHo JIOr a . Csrpse 1I rtpozryxrsr IlPOMbl lllJJCHHO~ 

ern oprannxecxax 1I ueopramorecsnx BCUlCCTB, 'hCTb II [TeKCT] . - CIl6,: HIlO 
«Il poo eccaoa an», 2005. - 1142 c. 
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2 . ,up CBCCHbl ii yro n s . TIOJI)"I CIIHe , OCHOB 

npeaeca oro yrns [Tc KCT j / 0 ,B, ])pOH30 B, r .K 
30Ba , C. H . B a CI1JlCIICKaJI . - M.: JI CCH. npOM-CT 

3.Kpazmoea, E,A. P aJpa601'Ka TeXHOJI On 

KilCJI OTHOrO o6yrJll1Ba HlIK Pa3lIII'lHbIX BIIAOB I 

.uOB [TeKcT] IE.A. Kpaiiuosa : aar operp. n llC , . 

aKpaiinoea, E. A, TIOJIY'!eHlIe yrneporn 
HOKll cnOTHoro ofiyrmrs amor ueJI ll lOJI0 3OCOACP 

xosa, A. I{, P O,!{ll OHOll , A, B. K Il M /I 3KOJIOr 

N2 3, - C. 21-23. 
5.pei'm eKo, Jf. n. H 3 Y'! CIIIl C lGICJIOTHOKaT 

[TeKCT] I 11. TI . ,n:cfIHCKO, l1. C. Kpyrnoaa, 
Il erepfiyprcsok JlCCOTCXHIl 'lCCKOH axaaeuan . 
C. 134--14 l. 

6.Mapxon, M. HOHo o 6 MClIHlIKH B anana 
Mapxon, - M.: Map, 1985. 4. L - 264 c. 

Ilpa ofipafiorxe np enecmax onunox CCpH 

YS CJllI'l.CHlI CM xoauearpauua cepaoii IGICnOTJ 

MCHHaJI e MKOCTb KaTlIOHHTOB B03paCTa lo T. 

** * 

Afte r treatment of wood sawdust with suI 
ing prepared . With sulfuric acid concentratio: 
yield and cation-exchange capacity also increa 
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2 .J~pCBec H bIH yrons. Ilonyxeuae, OCIl ORHhle CBOHCTBa II 06JIaCTH rrpHMeHcHlllI 

npeaccuoro yrnx [T eKCT] / O. B . I)pOH30B, L K. YTKHH, A .H. K HCJIHQbIH, O . B . Mopo­
30Ra, C .R B aCHlI eBCKaJI. . - M. : Jleca, npou-crs, 1979. - 136 c. 

's.Kpaiaeoea, E. A . Pa3pa 6oTICa TCXHOJIOrH H cyJIhlpOKaTHoHHTOB MeTO,C\OM cepa o­
KHCJIOTHOrO otiyrnuaan ux Pa3JlHqHbIX sanos QCJIJIIOJI030COnep)l(allIHX raepnsrx OTXO ­

nOB [TeKCT] I E. A . Kpaiinoaa : aBTOpe4>• .I:IllC. . . , xaan . TeXH. HaYK. - M., 2008. - 19 c. 

A.Kpaiinoea, E.A. ITOJI)"IeHHe yrJIepO.I:IHOrO cyrrsrposaraoaara MeTO,llOM cep­

HOKHCJIOTHOro 06yrJIHBaHlliJ I..IeJIJIIOJI03OCO,llep)l(aIlIH X OTXO.I:IOB [TeKCT] I E.A. Kpaii­
HOBa, A . H. PO,n,IOHOB, A . B . KHM II 3KO JIOrHJl H npOMbIlIlJIeHHOCTb POCo~HH . 2008. 

N!! 3. - C. 2 ]- 23. 
5.J(euHeKo, H.n. Hayxea ue KHCJIOTHOKaTaJIHTHQeCKUX npeapame nnii npesecaas: 

[TeKCT1 I n.IT. ,UeiiHeKO, l1. C . KpyrJIOBa, 11. B. ,UeiiHeKo II I13BeCTIUl C aHKT­

Ilereptiyprcxori neCOTCXH>IQCCKOil aKa.I:IeMHH. - CIT 6 .: C fl6fllTA, 2010 . Bsm. 190. ­

C .134-14 L 

6.Mapx on, M . J{oHo06MCHHHKH B aHaJIHTWIeCKOH XHMI1H [T eKCT] : II 2 Q. I M. 
Mapx on. - M.: Map, 1985 . q . 1. - 264 c. 

TIPII o6p a6OTKc rrpeaecasrx onanox cepao ii KHCJIOTOiI nonyxaercs KaTHOHKfbI. C 

YBeJlII QClll1CM xou ueirrpanaa Cep HO" KHcn OThI H revrreparyp u BbIXO,ll H KaTHOHoo6­

MCHHall eMKOCTh KaTHOHHTOB B03paCTaIOT. 

* ** 

A fter treatm en t o f w ood saw du st w i th su lfuric acid cati on-ex ch ange sorbent is be­
ing prepare d. W ith su l furic acid concentration and temperature of treatment increase 

y i el d and cation -exchan ge capacity al so increase. 

201 


