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Hn au naBJIOBH '1 )l,CfiIlCKO, 
,llOKTOP Xl1MH4eCKHX u ay x, npotpecco p 

ipdeineko@mail.ru 

Hpuua Cep reenua Kpyrnoaa, cry nerrr 

Hpuua Banepi.enua )l,efiHeKo, 
KaHnHn3l XHMHll eCKHX H3YK, noueur 

COHKm-Tfemep6ypzCK051 eocyoap cmeenuan 

necomexnuuectcast GlWOe.M IIJl 

BJHUIHI1E nPHPO)l,bl KI1CJlOTHOrO PEAfEHTA 

HA KHC IOTHO-KAT AJlHT H4 ECKHE nPEBPAllJ,EHHjl )l,PEBECHHbl 

)l,peBecHlra, KlICJIOThl, KaTaJIJlJ, necrpyxunn, KOHIJ,CHCaUJlSI , ner nnpa­
TaUJlH, KaTlfOHJlT, 06MCHHaH CMKOCTh. 

Wood, acids, catal ysis, d estruction , condensation, dehydration, cation­

exchangc resin , exchangc capacity. 

BBClJ,eHJlC. Ilpn 0 6pa6 0 TKe ztpeseca stx OnJ1JIOK BO.L\HbIM paCTBOpOM cepnoii 

KI1CJI OTbl C oTroHKo 11 scnsr B XOJle n pouecca npOHCXO.L\HT oopaaos arme nepac­

TBOpl1MOrO B opran nvectcnx pacTBOpHTeJIl1X 1'1 B BO.DJlb IX pacr s op ax ll\eJI0411 

H KHCJIOTbI n pOJlYKTa , npoaanmouiero «arnonootiaeam,re cnoticrsa [1]. YCTa­

HOBJIeHO TaK)Ke [1, 2], 4TO B n OJIyqeHHOM cop tieure n pu cy r cr nyror KaK CI1JIb­

HOKJ1CJIOTHble , TaK 1'1 CJIa60KI1CJIOTHble rpyn n sr. 0 6p a30BaHI1c CHJIbHOK!1CJIOT­

HbIX u err r p on , OqeBH.L\IlO, CB1I3aHO C BBe.ueHl1eM B n epacrn op a uyro CCTq aTYIO 

MaTpHUY n p ozry xr a CyJIbrpO HOBOKHCJIblX r pynn . Cna60KHCJIOTHble rpy rmsi 5JB ­

JIlI IOTC5J OCIIOBHblMI1 HOlloreHH blMH ue rrrpaenr rrony x aenux coptierrros ; HX 

MOJIbHalI .L\OJIlI .L\OCTl1raeT 80 %. OHI1 06p33yIOTClI 1'13 KOMnOHe HTOB ztpenecnau 

B pe3YJIbTaTe KHCJIOTHO-KaTaJIH3I1p yeMblx peaKUHH. 

KaK H3BeCTHO, CJIa60KHCJIOTI-Ible KanlOHHTbI HaXO,!J)lT Wl1p OKOe npnraenenue 

B P33JIH4f1bIX 06JIaCTlIX [3]. Il oar oxry n ansneiiuree H3Y4eH He KHCJIOTHO­

l<aTaJII1TH4e CKHX n peapaureaaa .L\peBeC I1Hbl, CJIe.L\CTBHeM s er o MO)!{eT CTaTb pas­

pa6 0TKa .L\OCTaTOq HO npocroro cnoco fia rro n y s en na KaTI10H006MelIHbl x copfien ­
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TOB H3 Llpe BecHblx OTXOLloB, npencranm 
a cn orn. aos anaa B KalJeCTBe KaTaJIl13aTOj 

r sopuera B BOnH O-ll(eJI04HOM pacrsope 
13 npoereacyro-mo o6pa3YIOll(Hec}J cTPYI 

3YJIbTaTe aroro BbIXO):l KanIOHHTa non 

flO-BHJlHMOMY, HCrrOJI b30B3HHe B Ka'lCC 

3 HalJ~lTeJIbHO CHI13HTb KOJIH4eCTBO pa 

urecrs 1'1 TeM ca MblM n oa u cnrs BbIXO):l K 

B JlaHHOH crari,e npnaeneuu PC'3l 

Jlbl KHCJI OTHOrO pearerrra na BbIX 

KaTaJIHTH4 eCKoH 06pa60TKH npes ecmu 

MCTO,lUIKa axc nepuareura. B xa: 

COCHOBble On l1JIKI1 (0,25-0,5 MM), cc 

uiecrn (a x cr parear - 3TOKCH3Tall) II 26 

Ons rr sr npOBO):lHJII1 B COOTBeTCTB 

[1] ( CM. TaK)Ke nanee ofiutyto cxeay 3[( 

B Ka4eCTBe n c x onno ri peaxunonn 

p acrs opu HeOp r aIH14eCKII X ( H zSO " 

(4-C H 3C 6H4S0 3H, C ICI-! 2C O O H ) KlICJI 

Hasec xy csrpt.a (l O r) rrponarsn 

p acr s o p a KI1CnOTbI (60 MJI) B revenue 

HOH CMeCIf oCyll(eCTBJIlIJHI aseorpom« 

rpeaepa M-K CHJIOJI (70 MJI). Ofiutas II p 

4 q, n p n 3TOM OCHOBllalI sacr s aonu ( 

MaJl bHy IO 'rextneparypy 06p a60TKH fl 

raop rrrens ( 139 QC). 110 OKOH'laIIUlI p 

HOlt CMeCH HepaCTBOpHBWHHCl1 

H 3KCTp ar Hp OBaJIH H3 rsepnor o oCTa1 

CTpyKUIHI H30n p Om 1JlOBb1M ClIllpTOM 

OCTaTOq HblX KOJI IIlJeCTB KHCJIOTbl I 
~ ~ 6

HeHTpaJIbHOH peaKUHH cpenu H 0 eci 
n pO.L\yKT (Il- L) aucyuniearni B BaKYY ~ 

ocyw HTeJI5I P20 S, 11 onpen enan n ero i 
urecra, paCTBOpHMbIX B ll(eJIOlJH, D-1 

06eC u BeqHBaml11 pacr so pa. ,[laJIec COt 
j. 

peBOJlI1JIH ero B H -rp opv y, ofi pafi ar i, 

mailto:ipdeineko@mail.ru


TOB H3 .L\PCBCCHbIX OTXO.L\OB, npC.L\CTaBJUleT 3Ha 4 HTCJIh HhIH HHTCpCC . O .L\HaKO npn 

J1CnOJIb30BaHl1H B Ka'lCCTBC KaTaJIJ13aTOpa CCpHOH KHCJIOThI 4aCTh npcnyxra pac­

TBOp HMa B BO.L\HO-mCJJO'lHOM p aCTBOpC , 4TO, BCPOll TII O, CB1I3aHO C BBC.L\CHHCM 

B npOMC)KyT04HO 06p33YIOUUfCClI c r p y xryp u CYJIh<P0 HOBOKHCJIhIX rpynn . B p e­

3YJJhTaTC ar o r o BhI XO.L\ KaTJ10IIJ1Ta nOJIY4aCTClI OTHOClfTCJJhHO HCBbI COKl1M [ I). 

IIO-BJ1.L\HMOMY, HCnOJJh30BaHl1C B KaLICCTBC pCarCHTOB .L\pyrJ1X Kl1CJIOT n03BOJIHT 

3Ha 4 HTCJIb HO CHII 3HT b KOJlll4CCTBO paCTBOpHMhlX B m CJI04HOM p aCTBOpC BC­

mCCTB H TCM CaMhlM nOBbl CHTh BhI XO.L\KaTH OH006MCHHOrO copfieura. 
B .L\aHHOH CTaTbC npl1BCL\CHbI PC3YJIbTaTbI J1CCJJ C.L\OBaHHlI BJllIlIHl1l1 npupo­

L\bl KHCJJOTHOrO p CarCHT3 na BbIXOL\ OCHOBHblX npOL\yKTOB KHCJIOTHO­

KaTaJJHHI4CCKOH 06pa60TKH .L\PCBCCHHhl. 

MCTO,lJ}IKa 3KCnCpltMCHTa. B Ka4CCTBC l1CXOL\I-IOrO c u p ss l1CnOJJb30BaJIl1 

COCIlOB hIC OnHJJ Kl1 ( 0 ,2 5- 0,5 MM), cOL\Cp)K aLUl1C 5,22 % 3KCTpaKTl1 BHblX BC­

LUCCTB ( 3KCTp ar c HT - 3To Kc H3Ta H) H 26,7 % JJ HrHHHa. 

Onsrru npOBO.L\HJIH B COOTBCTCTBHH C p anee p 33pa 60TaHHo H M CTOL\lfKO i1 

[I] (C M . TaK)KC L\aJICC ofiuryro CXCMy axcrteparaeu'ra ). 
8 Ka4CCTBC HCXOL\HOi1 p CaKI..\HOHHO H c p en u HCnOJJh30BaJIH O,I-MOJIlIPHhIC 

pacrnopu HCOpraHIf4CCKHX (H2S04, HCI04, H 3P04) H OpraHH4CCKHX 

(4-CH 3C 6H 4S O ) H , C ICH 2C O O H) KIfCJIO T. 

Hanecxy cupr,s (lOr) nponHTbIBaJIH 1f3 6bITOLIHhIM KOJIHLICCTBOM 0 , I M 
pacrsopa KHCJIOTbI (60 MJJ) B TC4CHHC 15 MHH. YL\aJI CHHC BOL\hI H3 pCaKI..\HOH­

HOH CM CCIf OCYLUCCTBJJlIJJH aaecrponaori orr onxoa, l1Cll OJJ b3Yll B Ka4CCTBC au­

rpcaepa I\l-KCHJIOJI (70 I\lJI) . Ofiruas np0.L\OJI)KlfTCJIbHOCTb np ou ecca COCTa BJJ lI JJ a 

4 4 , npa 3T OM OCII OBHall 4aCTh BOL\hI OTrOHlIJIaCh npH I\l CpHO s a I tl, 3 a MaKCH­

MaJIbHYIO revnepa'rypy 06pa60TKH npl1HHMaJIH resmeparypy KHnCHHlI p ac­

TBOpHTCJl lI ( 13 9 °C) . no OKOII tl3mlH pCaKI..\IUI H nOCJJC o XJJa)KL\eH HlI peaKI..\HOH­

1I0H CMCCII uepacraopannranca MaTCpHaJI OT.L\eJJlIJIH OT aHTPCHcpa 

H 3K CTpan1pOBaJIH H3 TBCpL\Or O OCTaTK a Hlf3KOMOJICKYJJlIpHbIC npOL\YKTbI L\C­

CTPYKI..\1111 l130npOnHJJOBbIM Cn l1p TOM (2-npOnaHOJIOM ) , a 3aTCM OTMbIBaJIH OT 

OCTaT04HhlX K OJJH4 CCTB Kl1 CJJ OTbl II rII.L\P0<pHJJbHhI X BCLUeCTB BOL\OH .L\O 

neiirpansnoli p c aKUHH Cp CL\hI H 06CCUBCLIHBaHHlI 3JI10aTa . IIOJIY4CHHblH nOJIy­

npoziyxr (II-I) aucy u urn an n B BaKyyMHoM 3 Kc HKaTo p c , lICnOJIh3Yll B Ka4CCTB C 

OCYWIlTCJJlI P 20S, l1 onpCL\CJJ iI JJ H ero BbI XO.L\ . ):(JJlI y.L\aJICHHlI H3 npoziyxra BC­

LUeCTB, p acTBopIIMhIX B LUeJI0411 , II-I npOMblBaJJH p a CTB OpOM 1, 5 M NaOH .L\O 

0 6 eCI..\BCtII1BaHH lI p a crsopa. ):( aJJce COp 6CIIT OTMbIBaJII1 OT LUeJIOLIH BOL\OH H n e­

peBOL\lfJIl1 ero B H +-C!lOPMY, o fipatiarsmas 1,5 M H C!. IIoCJIC aro r o KaTl10H lfT 
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:

I

n p OMbIBaJIH BO'uOH ,UO neirrpan s n o r o anaxeuna pH, nsrcyum aann ,UO n OCTOll H­

HOH MaCCbI B saxyyra -axc urc ar ope Ha ,U P20S II onp e ,Ue JIlIJIH nsrxon ueJIe BOr O 

nporryxra ( D-2) . Do paaaocru Me )J('uY auxo.nar-ur D-I H D - 2 paCC'-I HTbIBaJI H 

KOJlII'-leCTIlO BeIlleCTB, pacraopawux II IlleJIO '{H. 

B nllCTlIJIJIliTe nposonana KOJIII'-IeCTOelllloe orrpeztenea ue JIeTY'!lIx KI1CJIOT, 

,UJllI xero TI1TpOOaJIlI aJIIIKIlOTHYlO '1a CTb ,UIICTIIJlJIllTa 0, 1 N NaOH II npncyrcrana 
epCHOJI(pTaJIClI Ha II BbI'IIICJIlIJIII IIX KOJIII'Ie CTBO B pac-rere na yKCyCI-ryIO I< IICJIOTy. 

Ouurncu 

0, I M p aCTBOp K lfCJlOTbl 

1-- - - - - - ------ - ---- - - - ------, 
: P CaKUHlI : 
I 

: Toe, 4 'I 

L[~~~~~~~~~~~~~I~~=~==~~~~~~~ J" 
Oxnasotemre, epHllbTpoBmmc 

....._..._----- ..__._.._ ..__... 

r---- - - - - - - - - - - - --­
: Onp enenenu e i 
I I 
: llCTY'IHX KI1CllOT ,L 

------------------------- --..-------------------------1 
~ 

1 Tlpouuaxa 2-npOnaHOJlOM 

l~=:-~~~~::=J 

-- ------------ ------- --- ----------- · ----- ------ -- -----~l 

TIpoMblBKa 1,5M NaOH, BO ):{O ~J 
\ 

r~===::~::~~===~:~~f~:~=:=::::::::=~:~:::J 
L__~POMb~~~_~~_~.=_~ _: __~~):{O~ 

r - ------- - - - - - - -- - - - - - -----~i Onp enenemre i 
: COp6UI10 HH bi X CBorrCTB : 
L J 
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B Co p 6 CHTax onpezrennnu CO):lCp JK3 

HblX rpyrm no cnenyrouieii MeTO):lIlKe . 

B neoonstuyro KOJlOHKY rroaeuiarn 
.lJJ1CTl IJlJl lI p OBa HHo H sonu II OCTaBJllIJlI1 

,UaJIee nJill onpeneneinrs noaoren au» 
npo nycxarm nOCJle n OBa TeJlbHO n o 100( 
nu), 0,5 H CH3C O ONa (YCJlOBHO 11331 

0, 1 H N aOH (YCJlOBHO Ha3B3H Hble ell 

npIl6J1H3 I1Te JlbHO co CKOpOCTbfO 1,6 C~ 

3J1e KTp OJl IITOB I<aTIIOHHT nposru aanu AI 

cne pacraopos N a C l II C H 3C O O N a II : 

e):lHlUJlI 3JllOaTbI K pacrsopy COOTBeTCT 

06pa30BaBIIIeHClI 113 xnopuna HaTpllll C 

)J(aHlI e B copoenre CIIJlbHOKHCJlOTHbIX I 

TbI, 06pa30 Ba Bw eHClI 113 auer ara aarpa: 
a no I<OJIII'-ICCTBY nornoutennoro nIAPC 

(B TOM 'H1CJle H rpenom.aux) nIAPOKCIIJ 

Oocyaca enue p e3YJlbTaTOB. H a ( 

CI< IIX npenCTaBJICHIIH [4J Mcx aHHlM KI 

KlICJIOpOnCOnep )J(aIll IIX epparMelITOB ):\1 

CJIe'uyIOIUeH CXeMbI: 

H 
J-I OR J-I (-'OR n 

+H ~'I I ) I I I
~- c - c ­ - c - c ­ - c

I I -- I I I 
R' R' R 

B H,UIIM, '-ITO Ha '-laJI bHOI! cranneii K 

JIlleTClI araxa KIICJIOpOnCOACpJKa[l.(HX r r 

B TOM '{IICJIe H ananorn-raux CTpyKTYP 

n pII IlO,UlIIUa li n OCJIe ortue nnenaa mAr 

xapfioxarnona (3) . ECJIlI R llBJI!IeTCli 3 

JKaCT n pouecc zternn p ar a u n n . ECJl II JK( 

)J(aIllIIH epparMe HT, n a rrpna e p yrJICBOA 

Me HT JlH rH HHa, TO orure nnaureeca [I 

,UCCTpyKU HH MaK pO~'!OJIe[{ YJlbI. 



B COp6CHTaX Onpe,L\eJUIJJl1 CO,L\eplKaHHC CHflbHOKHCflOTHblX 11 cfla60KHCflOT­

HbIX rpynn no cnenyrouiefi MeTO,L\I1Ke. 

B nefiorrsuryro KOflOHKY noueurann OKOflO 1 r KaTHOHIHa, 3aJJ I1BaJJ H 30 CM 

nucrunnuposauaoii aozrsr H ocraansnn KaTHOHHT natiyxar» B Te4eHHe CyTOK. 

)J,anee ,L\flll onpczieneaaa HOHoreHHblX nenrpon 4epe3 Ha6yxwHH KaTI10HI1T 

nportycxann nocnenoaarensno no 100 CM 0,5 H NaCI (Cl1flbHOKI1CflOTHble rpyrr­

nu), a,s H CH3COONa (YCflOBHO Ha3BallI-Ible Kap60KCllflbHblMH rpyrmaan) H 

0 , l H NaOH (YCflOBHO aaaaaanue eHOflbHblMH rH,L\POKCHflbHbIMH rpynnavn) 
3npH6flH3HTeflbHO co CKOpOCTblO 1,6 CM /MHI-I. Tlocne nponycsanaa pacraopoa 

3
3fl CKTPOfl HTOB KaTHOHHT npovstnarm ,L\HCTHflJ1l1pOBaHHoH BO,L\OH (no SO CM no­

cne pacrnopoa NaCl H CH 3C O O N a II 200 CM nocne pacrsopa N aOII), npuco­

ei\HHiIlI amoar u K pacT Bopy coornercrayrouiero 3fl eKTp OJ1lH a. no KOJ1l14 ecTBY 

06pa30DaDweHclI H3 xrropnna HaTpHiI COflllHOH KllCflOTbl pacc4HTbIBaJJH conep­

»caaae II coptienre CHflbHOKHCJlOTHblX rpynn, no KOJ1l14eCTDY yKCyCHOH KllCflO­

ru, 06pa30BaBweHClI H3 au erara HaTpHlI , - coztepacanne Kap60KCHflbHblX rpynn, 

a no KOflWleCTBY nornouienuoro rH,L\pOKCHi\a narpns - CO,L\eplKaHHe enonsnsrx 

(B TOM sncne H qleHomHblX) rH,L\pOKCHflbHbIX rpynn . 

O li CYlKllC lI lIC peayns'r a'roa, Ha OCHOBallI-1ll CYll{eCTBYJOll{IIX 'reoperase­

CKHX npe,L\CTaBJIeHUH [4] MexaHll3M KHCflOTHO-KaTaJJHTH4eCKHX npeepaurenaa 

KHCflOp0,L\CO,L\eplKall{HX qlparMeHToB ,L\peBeCI1Hbl MOlKHO npe,L\CTaBllTb B BII,L\e 

CflC,L\YHlweH cxeuu : 

H 
H OR H co'O R H 
I I +H" I I I 0 - c-c­ <- - c-c­---­ - c-c­I I I I I I
R' R' R' \I 

NuH Nu 
I I I I+NuH - c-c- - - c-c­

- I I H0 I I 
R!~ 

R'" 

BH,L\HM, 4TO IIa4aflbHOH CTa,L\I1eH KllCflOTlIO-KaTaJJHTI14eCKOro rrpouecca lIB­

fl51eTCiI araxa KI1CflOpOi\CO,L\eplKall{HX rpynnnposox opraHII4eCKHX COe,L\HHeHHH, 

B TOM 411Cfle H auanorusnu x crpytcryp KOMnOHeHTOB npeeecanu (I ) UpOTOHOM, 

npnaonsuiaa nocne oruienneuns rH,L\POKCHCOe,L\HHeHllll (ROH) K n051BfleHHHl 

Kap60KaTIlOHa (3). ECJII1 R sansercs aTOMOM BO,L\0p0,L\a, TO 3Ta peaxuns orpa­

»caer npouccc nernztparaunn. ECflH lKe R npencrasnaer C060H yrrieponconep­

)Kall{HH epparM eHT, nanpavep yrnesomrua OCTaTOK nonucaxapnnos nnn rppar­
MCHT nurmma, TO oruieouaureecs rH,L\pOKCHCOe,L\HHeHHe 6Y,L\eT npOi\yKTOM 

i\eCTpYKU\Hl MaKpOl\IOfleKYflbI. 

175 



.

-- - -
----

- ~ 

)J:aJI bH CHWH e n pen p aure u aa Kap 60KaTI IO II a (3) I'vlO ryT OCYlll CCTBJl 5ITb C5I rr o 

nllyM HanpaBJlCIIH5IM . Ilepsoe M3 HHX (I) , orpaxcaiouiee ne npor onap oaanne , 
rr p H 13o ,U11T K 06p a30BuHllIO ncnpenensa srx crpyxryp, H CCJIH paccn arpu nan, 

cyMMap HbIH npouecc , 0 6ccrrc4HBalOWHH rrpC13pamCHHC I B 4, T O 13 ,UaHHOM CJlY­

-rae nponcx onar p Ca KUH5I 3Jl11M m U1p OBaI-lH5f. B COOTBCTCTBHIl C Han pa13JleHIlCM 

II Kap60KaTIloH rronsepraerca ararce a yxneodiana, ~l 3TO Hanpa13Jl CHIl C orpazca­

er peasumo 3a Me weHl1lJ 13 coe,UI1HeH I1I1 I «ncnoponconepxauieii rp ynnapoaxn . 

E CJlH B POJIli a yxneo rpuna ssrcr yn aer MO JleKYJla 130,UbI, TO npOI1CXOn HT np ou ec c 
n CCTpyKUHIl M aKpOMOJlCKyJl. B cnyxae, xorna ayxrreorpnn npencrannaer C0 6 0 H 

cjJparM eH T opranaxectcoii M OJleK YJJbl C CHOJlb HOii IIJlI1 cjJCIIOJlbHOi! rp ynnoii 

1-1 araxa Kap60KaU 10Ha ocy rnecr snserca C Y"-laCTl-le M aTOM a yrne pon a Ha3 13aH­

HOW cjJ YH KUl10HaJIbHOH rp ynnu, 3TY pC aKUl-l 1O OTH OC5IT K peaKUI1H KOHneHcaU HH. 

B p OJIH a yxneorpnna MO)l(eT aucry nars TaI<)I(C H M oncKyJlU K liCJlOT bI , 11 B 3TOM 

CJlY 4ae npOHCXO,UHT 0 6pa30BaHHe CJlO)]( H03 cjJ Hp HO i i rpynl1IipOll!<H. 

B COOTI3eTCT 13H H C npIIBC,UCHH Oii cxestoii 60JJ b WOC BJll i 11H I1C na nanpaane­
Hlle npeapatu enun opraHl14eCKH X c oe,U lH-Ie HH H ,UOJI)I( I-IO OKa 3b IBaTb npn cyr­

CTBH C 130 ,Ubl I3 CI1CTe M C. ITpH H36bIT0 4H OM ee COn Cp)](aHIIH 3Ha4 IITeJlbHY IO pons 
6y,UyT urpart, p eaKUHH ,UeCTp YK UIIH KOMnOHeHT013 npCBCC ~I H bl. B cny -iae )](e 

OrpaHI1YCHHOr O ee KOJlll4CCTB a CY w e CT BCHH OC p al131lTlIC n OJlY4aT npOUCCCbl 

KOH,UCHc a UHH, KOTOp bJe H 0 6C Cn e4H13 aIOT 0 6 palOBaH HC CCT4aTo i! cr pysry pu 
UCJJC130ro nponyxra . 

3Kcncp HMeHTaJIb H biC ,Ua HHble, npencr anneuaue 13 Ta 6Jl . 1, CBH,UCTCJJb­

CTBy lOT 0 cY wec T BcHHOM 13JlH5IHHI1 npnponu KH CJlOT bI a a BbI XO,U npo nyxr os. 

T a 6 JT Ilu a 

BblXOA npOAYKTOB, o6pa3YIOuIllXCH npn KHC JIOTHOH o6pa6oTKe 

COCIIOBblX OOlUIOK 

Pc ar CHT 
PaCXOL\, 

% OT a. cn, 

B bJ)(QL\ npOL\y KTo B, % OT a . c . n , 

copfieur 
LlleJlO LICpaCT Bo pH Mbl e 

BelHC CTBa 

nery-rue 
KHCJlOTb l 

H C10 4 

H 2SO 4 

4-CH 3C 6 H 4 S03H 

H 3P0 4 

CI CH2COOH 

6 ,4 

5,9 

11,1 

6 ,3 

6, I 

6 4,6 

59,5 

75, I 

88,6 

82,1 

12,9 

2 1,5 

8,1 

4 ,7 

10,5 

3,7 

1,6 

2,0 

1,4 

1,2 
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OCHOBHb lM nponyxrov npu KIIC. 

,UPC BCCI1Hbl B npn nsrux YCJlOBHlIX lI 13Jl ! 

'U1TCJlbHOM KOJlM4CCTBC B P C3YJlbTaTC 9 
p aCTBOp MM bJe 13 130,UIIO-WCJf04HOM pacl 

Th I n,eCTpy KUIIII KOM nO IlC IlT013 ,UpCBCClII l 
I 

11 JlCTY 4II C KI1CJlOTb l, KOTOpbIC, 3<1 HCI(J] 

nO-13 H,UMMOM y, n pe,UCTa13Jle HbI YKCYCHOI 

rare m'u POJl~,l3a aUeTI-IJlb ~bI X r pynn rC~1 

HHlI XJlOp H OH K ~ICJlOTbl oo pasosanae cp
I 

TyLI I-IX KMCJlOT MO )]( HO 06b5!CIIHTb OKIlC lI l 
~ I

Ha HM CHbWH H BbI XO,U KaTH OHHT a Hal 

KHCJJOThI B Ka 4eCTI3C pearenr a, 'I TO 06 

n Cl lHC M 13 np onyxrta npeep auieun s KO~1 

JlbI X rp ynn. IT 0 5l13JJeIlII C 3TIIX nOJl5lpllbil
I 

pa3Y lomHXC5I cjJ par M cH ToB 13 ne pacrsoj 
c: 6 ' yna naror cs 113 nponyxra rrpn oopa OT~ 

rrOJlh 3013aHHI1 Cp a I3HHMOH n o cnne C CCfj 

133aHMO,UClICT13I1C KOTOpOH C KOMlIO IIC IIT,
I 

BaH MIO CHJl bHOn OJl5lpHbl X BeWCCT13 . Il bIX C 
~ I

OTIIOCHTCJl bHO HI-I3Kl1l1 BbIXOil co 

OnIl JlOK XJlOp HOW KI1CJJOTOH. 04C13Hn Il 0 '\ 

T I IlICCKOH aKTI·I13HOCTb IO I1a313amIO}i KH ' 

CI1JlbHY IO 113 B3iITbI X ,UJliI orn.rros KI ICJlO-\. 

CTB I-IeM aa cyocrp ar . 
H aMM CHbWa5f n o r eps MaCCbl B XOJl l 

30 13aIl I111 13 x avec r s e p ear etrro n cPOCcPOPI 

TCJl bH O HCI3bI COKalJ aKTH 13HOCTb 3TH X I(HC 

CTc n CHblO HX HOI IM3a UH H, a TaK)](C pac 

p eaKUJ1I-I 06pa30Ba HH5I CJJO)l(H03cjJ IlPHbiX 

B 3allHCMM OCTI1 OT rt p apo n st HCn ! 

CBOHC T13 a KaTI10Hl1TOB CyWCCTBCHHO p m 

p acxono« pea re rrron 0 6MCHHUiI CMKOCT 

O TMCUIM, 'ITO OCHOBllblM H HOHoreHIIbl 1 

T a x 51 BJllJIOTC5I CJla 60KHCJlOTHb iC rpy n n 

I-lMeIOT 0 6pU3 UbI, n OJlY 4 CHHbl C C n cno 

cj)OCcjlOpIIOH (2 ,2 M3K13/r) 11 XJlOPlIO W (1,9 

nO JlY 4 elIHoM C cjJOCepOpHO H x n cnoroii , 



OCH OBHbIM npO)lyKTOM npu KHCJlOTIIO-KaTaJlHTHlJ CCKllX npCBp aI.UCHH 5lX 

" n p enec nn sr B npH H5lTbIX YCJlOBH5lX 5IBJUICTC51 HCpaCTBOp HMhlii OCTaTOK, B 3Ha ­

b lJIITCJlb HOM KOJlW ICCTBC B p eayn srar e 06pa60TKH HaKa n JlI1BaIDTC51 II BCI.UCCTBa , 

p aCTB OpHM bI C B BO)lHO-LUCJlOlJHO M p aCTBOpC, npC)lCTaBJl5IIOI.UlIe c 060ii npcn yx­
,I TI,l )lCCTpyKUInI KOMnOHCHT OB )lPC BCCHHbL B XO)lC npoue c ca o o paayrcrca Ta K iKC 

II JlCTY<II1C [( HCJlOTb l, KOTOpbI C, 3a JICKJlIO lJCHl ICM onura C XJl OpH Oi! KH CJlOTO O, 

I. n O-BH)lH MO M y , rtpencr aa neau yxcyc uoii KI ICJlOTOII, rrOllBJlllIOLUCJ:'I C5l B p c syrr s­

C TaTC r nnp onusa auer nm.nux rpynn rCMHUCJlJlI OJl0 3, B cny-iae )\{ C IlCn OJlb30Ba­

HH5l XJlOP IIOH KII CJlOTbl 06pa 30B alIH c c pa BH HTCJlb HO 60Jlb WO rO xon a-recrna JlC­

T y cIHX KHCJlOT M OiK HO 0 6b5l CIIllTh OInICJllITCJlbHblM )lCiiCT BHeM pear eirra . 
HaHMeHbWHii BbI XO)l KaT HOH HTa Ha6JlID )laCTC5I rrp n IICn OJlb 30BalU Il1 cepuo ii 

KH CJlOTbI B Ka lJCCTBe peareara, l.J TO 06b llC H5IeTC5l, Ka K OTMelJaJl OCb n snrre, BBC­

!-lCH fleM B npozryrcrsi npenpauren na KOMn OHe HT OB npcs ecanu CYJlb cP0HOBOKH C­

Jlbl X rpyrm . TI 0 5lBJlCHlle 3TlIX nonapnux rpynn n p enar cr nyer BKJlIO lJeli HIO 0 6­

p a3YI OLUIlXCll eppan leHTo B B aepacr aopna yio n OJllIMeplI YIO MaTpHUY, H OHII 

y )laJl5lIOTC5l H3 n ponyxra npu 0 6pa 6 0TKe ero LUeJlOlJII blM p aCTB opOM, TIPH JlC­

n OJlb30B af-II1lI c panu a woit n o CHJlC C c e p uoii KIICJlOT OH TOJlYOJlCYJlbrP0KH CJlOTbl , 

B3aHM O)leiicTBH c « o ro p oti C KOMnO HCIiTaMII )lp CBCCIlHbJ HC n pI IB O)lI1T K 06pa30­

BalIHlO CffJlbHOnOJl5IpH bIX Be LUCCTB, BbIX O)l KaTHOHH Ta 3Ha ' lH TCJlb HO nu ure. 
O THOCHTeJlb HO HH3KHH BbIX O)l copfienra Ha6JlIo )laCTC5I npl1 06pa60TKe 

On HJlOK XJlOPHOfI KHCJl OTOfI, O lJe BH)lHO, 31'0 CB5I3aHO KaK C Bhl COKOH rnnponn­

TII l.J e CKOM aKTHB IIOCTh lO Ha3B alIH OM KI1CJlOTbI , npencr annaroiuef C0 60 fI car-ty ro 

Cl l Jlb lIYIO H3 B311TbIX AJl5l On bITOB KlICJlOTY , TaK H C ee OIOICJlHTC Jlb HblM B03 )leH ­

CTBlIeM u a cyficrpar. 

Hauuen sura» n oreps M a CChi B XO)lC 0 6pa 6 0TlOl rrpouc x o n rrr n pn JICn OJlb­

30 BaHHlI B KaqeCTB C p earenro n cPOCqJOpllOH H XJlOpyKCyCHOfI KII CJlOT . Cpanan­
TeJlb HO HCBbIC OKa 5l aKT HBHOCTb 3T IlX KHCJlOT 06b5lCH5le TC5l OTHOCI lTeJlbH O MaJloJ:! 

CTcn CHh lO I1X HOHH 3aUI1H , a TaK)\{C p aCX 01l0 BaH HCM H33BaIIHbIX p ear ea ron II a 

p e axunn 0 6pa30Ba HH5l CJlO)\{H03rPH PHb IX r pyrm , 

B 3 a BH CHM OCTII 01' npnpon sr H Cn OJlb 30BaHH 0l1 K HCJl OTb I COp6U HOIIHblC 

CBoJ:!CTBa Ka TH OHH TOB CyWeCTBeH HO pa3JlH l.J aIO TC5I (Ta6Jl . 2). B CB5I3H C HH 3KHM 

p ac x o n ov p e ar e tr r o s 06M e1IHa 51 CMKOCTb copfie irron OTHO CflTeJlbH O HeBbI COKa . 

O TM eTlIM , qTO OCHOB lIblMH uon oremu. ur u ueir r panu B nonyuen u ux KaTHOHH­

Ta x 5IBJl5l10TC5l CJla601<J1CJlOTIIbiC rpynn u . Hau boru.uryto 06MCIII ly l0 CM KOCT b 

HMelOT ofipasuu , n c n y-r en a u e C u crto rn.aoaana c er B x a x e c rue «ararnnaropa 
rpo crpopn oa (2,2 M3KB/r) H XJlOPIIOI1 (l ,9 M3KB/r) KIICJlOT. TIPH 3TOM B copfie rrre, 

n OJlyqel-lHOM C rPOCrPOPI-IOij xn cnoroti , conep aca u ne CII Jlb l-lOK IIC JlOTI lhI X r p y n rr 
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T a fi n u u a 2 2. Ileimexo , n.n. I3JIl1 l1 Hl1e KOllliCi 

TeOHI1TOB, nony-ieunu x 113 npesecnu u ~ 
COp6UIIOHilbIC CIlOltCTBa nOJlY'ICHllbIX KaTIlOlilITOIl 

secrus Caaxr -Ilerepfiyprckoii JleCOle x! 

0 6MelHlall CMKOCTh, ~ n K B / r HCI0 1 H cS0 4 CH)C(,H4S OH H)P0 4 CICH2COOH 

CHJlbHOI01 CJ1 0THbie rp ynn sr 

CJl a60Kl1CJlOTHbie r pynru.i. 
B TOM 4H CJle: 

COOH 

PhOH 

Ilonuas o6Me HHall eMKOCTb 

0,13 

1,78 

0,72 

1,06 

I.9 1 

0,33 

0,63 

0,23 

0,40 

0,96 

0,l 4 

0,66 

0,43 

0,23 

0,80 

0,83 

1,39 

0,89 

0,50 

2,22 

0,13 

0,35 

0,15 

0,20 

0,48 

(0,8 ivDKB/r) 3Ha'H1TeJTb llO a suue, 'IeM B npy r ux ofip asuax . )J,aHHblH rpaKT CBH1\e­

rerrscreyer 0 BKJTI{)'IeHHI1 B CTpyKTypy u eJTeBOrO npo ziyxra epOClPOPH OIOKJT hl X 

rpyrtrt . TaKM e B 3TOM ofipasue Ha6 JTI01\a eTC5I npacyr c r sue 3Ha 'I HTCJIb HOrO KO­

JIl1lfCCTBa CJIa60K l1CJT OTHhIX rpynrt ( 1,4 M3KB/r) , Ha 3BaHHbl X ycnomro icap­
60l(C I1JIbHhl MH. 3 TO Bep05ITH O 0 6blICH5IeTC $l Y 'IaCTl1eM B 0 6Melle C aU CTaTOM 

I13TpH5I npo r on a BTOp OH r l11\pOKCI1JIb IlOH rp yrm sr, np0 5l13JI$lIOmCH 60JIec CJTa6 blC 

KHCJIOT Hble CBo HCTlla . 

CaMOc Hl13KOe c o nepxcana e HOHoreHH bl X UCllTpOB I1Me eT o opaaeu, n OJIy­

' l el lH blJ:! n p n I1Cn OJIb30BaHI1l1 MOHOXJIOp y KCy CHOH KI:lCJIOTbl. TaKoH PC3YJlbTaT 

MOMIIO 0 6 b5l CHI1Tb TeM , 'ITO B ,ll.aH HOM CJTy'Iac npu 0 6 p a30BM llm CJIOMH0 3qmp­

nux rpynnnposo x CHHMaCTC51 POJlb p CaKUI1J:! 1\CfJl1\p aTaUHI1 11 ,ll.aJIbH CHWHX 

npCl3pamCHH I1 0 6pa3 0 Ba BW IIXC$l crpyxryp B KIICJTOTll blC r py nna po mcu. 

BbIBOUbl. 0 6pa60TKa ,ll.PCBCCHbI X On l1JIOK BO,ll.HbIMll paCTBopaMII KHCJIOT C 

OTrOH KOH 13 X01\C npoue c ca 1301\bl n 0 3BOJT$lCT nOJTY'13Tb KaTI:l OHo 06MeHHbI C Co p ­

6 CHTb I npa H113KOM paCX01\C KI1CJIOT HOr O pearerrra (6-11 % OT ivIaCCbI IICXO,D,H O­

ro CbIPb5l). Hal160JIcc BblCOKI1H Bbl X01\ COp6CII TOIl, I1M CIOIllI1X y ,D,Oll JTCTBOp H­

TCJl bH bIC 110I-I006MCHHbIC CBo HcTBa , n OJIy'IaCTC$l npu HCn OJTb3013aHIIll B 

Ka'ICCTBC p ear eur o n epOCepOp HOll 11 XJlOPllOH KI1CJlOT. 
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V13y4eHo Bflf lll HHe npl1pOLlbl KItCJ 
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CI1Hbl. OCI-iOBH blM npoziyxro« o6pa601 

uaufionsuruii BbIX01J «oro poro nOJIY4ac) 

HOMKflCJlOT. 

~ 

Effect of the nature of the acid rcag\ 
was studied. The main product ofbtreatmc 

yiel d is obtained by using perchloric and ~ 
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ne­

u.rx l-b Y4CHO arruauue npHpOilbl KIICJlOTllOro peareur a (H 2S0 4 , HC10~ , HJP0 4
 

4-CH 3Cr,H4SO JH , CICH 2COOH) aa KI1CJlOTIlO-KSTaJIIITH4eCKll e npeBpSUJeHHlI ilPCIlC­
KO ­

cuuu . OCH OIl H b l ~ 1 npOfWKTOM 06pa60TKII i1 BJ1l1eTCli KanlOllOo6MCHHblH cop6e rrr, 
ap­

JI<1Il60JlbWHI1 BblXOll xoro poro nOJIY4aeTClI npl-1 HCn0J1b30IlaHl-1H XJ10PIlOi! H qlOCqJOp­

HOI1 KllCJlOT. 

JJY ­ * * * 
,TaT 

Effe ct of the nature o f the acid reagent to the acid-cataly t ic conversion o f wood 
IIp­

was studied. The main product ofbtr eatrnent is the catio n exch ange sorbent, the highest 
UIlX 

y ield i s obtained by using perchloric and phosphoric acid s. 

IT C 

op­
no ­

'pH-
Il 

CIl­

IKT­
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