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Introduction

Sorbents on the base of artificial polymers or wood
materials are the best for medicine and food industry.
The wastes of fruit processing are the non-traditional
raw material for sorbents obtaining. In comparison
with wood their material has largier density, smaller
spread in physical and chemical properties and high
yield of carbonizates.

Earlier [1] it has been shown the possibilities of cheap
and high quality sorbents reception with good
physical-chemical characteristics, large specific
surface (450-900 m?/g) and sorbtion ability on
methylene blue (170-323 mg/g) from shell of apricot
stones (SAS) by the method of carbonization of SAS
and activation of carbonizates in flow of water steam.
Low ash and sulfur content, high specific surface and
content of micro-, meso- and mucropores adjusted
with a help of selected change of regime provide the
application of this adsorbent for different purposes.
One of the ways of qualitative sorbents obtaining is the
using of catalysts for purposeful action on activation
process. For active carbons obtaining salts of
potassium, sodium, iron, calcium, zinc and other
metals are used.

The goal of research is the study of possibilities of
catalytic reception of cheap sorbents from the waste of
fruit processing.

Experimental

The fraction 1-3 mm of shell of apricot stones was
used. The fraction of shell mass is 63-64 %, of nucleus
is 36-37 %. The data of proximate analysis, %: W* =
6.4; A’ =02; V™ =80.6. The data of ultimate
analysis, % daf: C=553; H=6.8; N=1.4; O =36.2;
S=0.3.

The apricot shell has large yield of volatile matters in
consequence of high content of oxygen in its
composition.The ash mainly consists from alkaline
oxides and alkali earth metals. For the exception of
masked effect of mineral part on the process of

activation, the fruit stones were treated with HCI
solution of 15 % concentration. The ash content after
demineralization was 0,005-0,01 %. It is in 100 times
less than the ash content in initial samples.

For investigation of obtained sorbents the method BET
of specific surface (SS) determination has been used.
Porosity and sorption activity of AC’s were
investigated according to appropriate method toward
methylene blue (MB).

Sorbents were obtained by the method of two - stage
activation. Samples were submitted to carbonization at
the stationary conditions (t = 300-400°C, 1-3 hr in own
gases media) followed by their activation with water
steam at 650-800 °C during residence time - 1-3 hr.

Results and Discussion

It has been investigated the treatment of SAS by
diluted acids HCl, HNO;, H,SO, of 1-10 %
concentration, alkalies NaOH, KOH and salts NaCl,
NaF, NaHCO; with the goal of specific surface
regulation and obtaining of sorbents with target
properties. It has been shown the effect of agent kind,
its concentration, time of treatment and temperature of
activation process on the quality and parameters of
obtained porous materials.

The treatment of SAS with diluted acids HC1, HNO;
and H,SO, shows that the yield of active carbons
increases in the line HC1 < HNO; < H,SO,4 on 20-
30 % in comparison with non-treated SAS at
practically equal SS. The increasing of acids
concentration does not lead to increasing of product
yield. The decrease of activation temperature from 750
to 650 ° C increases the yield on 30 %.

The preliminary preparation of samples was consisted
from ttreatment of SAS with NaCl, NaF, NaHCO; and
alkalies KOH and NaOH from solutions with
concentration of 18-90 mmol/l during 1-4 hours. Than
obtained samples were washed by distilled water from
free alkali to neutral reaction of water.

The data show that specific surface of active carbons
obtained from treated apricot stones increases in the
line NaCl < KOH < NaF< NaHCO; < NaOH in 1.3



times, sorptional ability on methylene blue increases in
4 times, yield decreases in 2 times.

NaOH shows the best catalytic properties than KOH at
water steam activation of fruit stones. The reactional
ability of SAS at gasification increases with increasing
of NaOH and KOH solution concentration .The
stabilization of reactional ability is achieved in the
range of concentration of 150-200 mkmol/I (table).

Table. Specific surface (S) and sorption
ability on methylene blue (A) of ACs obtained at 750
°C from shell of apricot stones treated by alkalies and
salts .

Kind of Concen Parameters of ACs
treatment Liarggﬁi S, m/ g A, mg/g

Initial stones - 576 24,7
NaOH 18 842 98,7
NaOH 90 1682 187,6
KOH 18 695 53,2
KOH 90 322 45,7
NaHCO; 18 776 66,1
NaCl 18 650 21,7
NaF 18 745 74,1

It has been shown, that the quality of ACs improved
after the treatment of apricot stones by solution of
KOH and NaOH. Specific surface of ACs isin 1.1-2.9
times larger and sorption activity on methylene blue is
in 1.2-3.times larger too after treatment of SAS with
NaOH than after treatment of SAS with KOH. The
difference in the size of cations could be one from the
explanations of this.The diameter of Na-ion is near
0,95 A, K-ion is 1,2 A. On our view the porosity of
shell material plays definite role too. Apparently shell
material has sieve properties for ions with such sizes.
The reaction ability of samlples in the process of
gasification considerably rises with increase of
concentration of KOH and NaOH.

The treatment of SAS by NaOH with concentration of
90 mmol/l during 1 hour leads to obtaining of ACs
with large SS (up to 1600 m2/g ) and sorption ability
on methylene blue (up to 200 mg/g).

As to kinetics the dependence of SAS reactivity from
duration of their impregnation with alkalies is very
interesting. It has been obtained the curve of
dependence of SAS reactional ability from duration of
their impregnation with alkalies. The results of
investigation show that SAS has minimal reactional
ability at activation, minimal value of burn off,
minimal sorption activity on methylene blue at
duration of 2 hours of the impregnation of initial SAS
with solution of NaOH. In most cases the most
expressed minimum is observed for the samples
treated by NaOH solution with concentration of 90
mmol/l.. The explanation of this phenomenon is
extraordinary complicated mechanism of sorptional
and chemical interaction of alkali with substance of
SAS. With increasing of duration time the parameters
of ACs change monotonously.

The duration of impregnation, concentration of
catalyst and temperature of SAS treatment influence
on the position of maximums for all curves in
coordinates of specific surface — burn off. The largest
shift of maximum is observed for sample of SAS
treated by NaOH solution with concentration of 90
mmol/l. This maximum has largest height.

Conclusions

The treatment of apricot stones with solution of NaOH
can be recommended for regulation of specific surface
and qualitative sorbents obtaining with  target
properties.

Optimal parameters of carbonization and activation of
fruit stones treated with NaOH by water steam were
found, when the largest yield of activated coals was
observed and the microporous structure was formed.
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Introduction
TpamuuuoHHO TyYIIMMHU COpOEHTAMU i MEIUIIMHBI U MHIEBON MPOMBIIIICHHOCTH
CUMTAIOTCA COPOEHTHl Ha OCHOBE HCKYCCTBEHHBIX IOJUMEPOB JHOO JpPEBECHBIX
martepuanoB.The wastes of fruit processing are the non-traditional raw material for
sorbents obtaining. B oTiauume OoT ApeBecuHBl, MX MaTepuan oOjamaer Oobliei
IJIOTHOCTHIO, MEHBIIUM pPa3OpOCOM XUMUYECKUX U (U3UYECKUX CBOWCTB W
MTOBBIIIIEHHBIM BBIXOJIOM KapOOHU3aTOB.
Earlier [1]it has been shown the possibilities of cheap and high quality sorbents
reception with large specific surface (450-900 m?/g) and sorbtion ability on methylene
blue (170-323 mg/g) from shell of apricot stones (SAS) by the method of carbonization
of SAS and activation of carbonizates in flow of water steam.
B pa6ote (kap6on) 6110 mokazaHo, uTo CAC SBISIOTCS XOPOIIUM HETPAIUIIMOHHBIM
CBIPbEM JIJIA TIOJY4YeHHMs JielieBbIX M BhIicOKOTO KauectBa AC high quality ACs with
good physical-chemical characteristics, specific surface (450-900 m*/g) and sorbtion
ability on methylene blue (170-323 mg/g).OntumansHbie mapamMeTpbl KapOOHU3AIUU U
aktuBanuu fruit stones by water steam OblTH HaiiIEHBI.
Low ash and sulfur content, high specific surface and content of micro-, meso- and
macropores adjusted with a help of selected change of regime provide the application
of this adsorbent for different purposes.
OgauM W3 TyTeW TOJYy4eHHUS KAd4eCTBEHHBIX COPOCHTOB SIBJISETCS NPUMCHCHUE
KaTaJau3aToOPOB IS IIeJICHAPABICHHOTO BO3/ICHCTBUS Ha MPOILIECC.
One of the ways of qualitative sorbents obtaining is the using of catalysts for
purposeful action on activation process.bosblioe 3HaueHUE MPU CO3TaHUU TEXHOJIOTUI
NIPOM3BOJCTBA AKTHUBHPOBAHHBIX YTJICH WMEET MPaBWIBHBIN MOAOOp TEX WMIM WHBIX
KaTajau3aTopoB. B Hacrosiiee BpeMs MpH MPOU3BOACTBE aKTHBHUPOBAHHBIX YIJICH, a
TaK)Ke B pa3HOOOpa3HBIX MpoIeccax ra3uuKaluy UCTIOIb3YIOTCS COMU KaJHsl, HATPHS,
Kele3a, KalbIusl, [IMHKA ¥ HEKOTOPBIX APYTUX METAJIOB.



[lenp paboThl — M3ydeHUE BIUSHUS OOPaOOTKH (PPYKTOBBIX KOCTOUEK XMMHUYECKUMHU
peareHTaMu Ha BBIXOJ] aKTUBHBIX YIJIeH U X afCcOPOIIMOHHBIE CBOMCTBA.
The goal of research is the study of possibilities of catalytic reception of cheap
sorbents from the waste of fruit processing (apricot stones).
Experimental
Jlnis paboThl KCIOJIB30BANIU CKOpAyIy abpukocoB ¢pakmuu 1-3 mm. Jlons maccel
cKopayIbl 63-64 %, sapa — 36-37 %. JlaHHbIe TEXHUYECKOTO aHamm3a, %: W' = 6.4;
A'=0.2; V*'=80.6. DnementHbiii anams, % daf: C=553; H=6.8;N=14;0=
36.2; S=0.3.
Cama ckopiayna uMeeT OOJBUIMI BBIXOJA JIETyYUMX BEUIECTB, 4YTO OOYCIOBICHO
BBICOKHM COJIEp)KaHHEM KHUCJIOpOJa B €€ cocTaBe. 30ja IMpeICTaBiIeHa, B OCHOBHOM,
OKCHJIaMH  INEJOYHBIX W  IIEJIOYHO3EMENbHBIX  MeTaOBIJII  HMCKIIOYEHUs
MaCKHPYIOIIEro BIMSHHUS Ha MPOIECC aKTUBAIMM MHHEPAIBHON YacTH KOCTOYEK, WX
obe33onmuBanm 15 %-ueiM pactBopom HCI 10 ocTarounoro copepkanusi MUHEpaIbHOU
gactd < 0.05 %.C nenp0 HUCKIIOUEHHS BIMSHUS HATUBHOM 30JbHOCTH OHA ObLia
yctpaneHa oTMbiBKOil CAK B 15 % pactBope consiHOM kucinoTel. OcratodyHas
3oibHOCTh coctaBmwia 0,005-0,01 %, uto OGonee uem B 100 pa3 meHble, 4eMm Yy
UCXOMHBIX 00pa3noB. B nampHeiimeMm mis pa3nuyHOM 0OpaOOTKH HCIIOJIB30BATUCH
TOJIBKO 00€330JIEHHBIE 00PA3IThI.

For investigation the following methods have been used: optical microscopy, X-ray
diffractometry, thermogravimetry, ERS, IR- spectroscopy and chemical functional
analysis (according to Boehm method). Salts of copper and iron were chosen as the
catalytic additions.

.CopOeHTbl W3 HCXOJHOTO Marepuaja ObUIM TOJy4YeHBl ABYMS CHocoOamu: a)
IBYXCTaJAUMHBIM METOJOM, IMPH KOTOPOM CHayalla OCYIIECTBIISIIM KapOOHHU3ALUIO
MCXOIHEIX 00pasnoB npu 300-400° C B Teuenme 1-3 yacoB, a 3aTeM AKTHBUPOBAIH
Kap6GoHn3aThl BoasHbM mapoM mpu 800° C B Teuenue 1-3 4acoB; 6) METOIOM MPSMOi
AKTHBAIMK MCXOHEIX 06pa3ios npu 800° C B Teyenne 1-3 yacos .

Some samples were submitted to carbonization at the stationary conditions (t= 300-
400°C, 1-3hr in own gases media) followed by their activation with water steam at
800°C during residence time - 1-3 hr. Direct activation of parent blends by water vapor
was carried out at the same temperature and different residence time in order to obtain
activated carbons in all range of burn-off.

Porosity and sorption activity of AC’s were investigated according to appropriate
method (toward water, 10dine, methylene blue and benzene).

Results and Discussion



HccnenoBanbl U BBISIBICHBI 3aKOHOMEPHOCTH BiusiHUS o0paboTtku CAC consimu,
KUCJIOTaMU W THAPOKCHUJAMHU IIEJIOYHBIX METAJUIOB Ha MpPOLECC TEPMOAECCTPYKLIUU
CAC u popmupoBaHus TOPUCTOM CTPYKTYphI ToTydeHHbIX AC.

It has been investigated the treatment of SAS by diluted acids HCI, HNO;, H,SO, of
1-10 % concentration alkalies NaOH, KOH and salts NaCl, NaF, NaHCO; with the
goal of specific surface regulation and obtaining of sorbents with target properties. It
has been shown the effect of agent kind, its concentration, time of treatment and
temperature of activation process on the quality and parameters of obtained porous
materials.

Haiimens onTuManmpHblE MapaMeTphl JIMTEIBHOCTH OOpaOOTKH, BpPEMEHH W
TEMIEpaTypbl aKTUBAIlUW, KOHIIEHTPAIMW 0OpadaThIBAIONIErO areHTa, MPU KOTOPBIX
HaOmogaeTcsl HAWOONBIIUN BBIXOJ TMPOIYKTA W OJHOBPEMEHHO (OPMHUPYETCS
MUKPOIIOPHUCTAsE CTPYKTYpA.

UccnenoBanuss no o6pabotke CAK paszbaBnennsiMu  kucnoramu (1-10 %-Hoi
KOHIIEHTpaluu) nokasanu, uro B paay HCl < HNO; < H,SO, na 20 % yBenuuuaercs
BIX0A AY, HO mpu 00pabOTKe KOCTOYEK KHUCJIOTAMH YMCEHBINACTCS YAeTbHas
MIOBEPXHOCTh U COPOITMOHHAS CITIOCOOHOCTH MO METHIIEHOBOMY TOJTyOOMY MOJTy4E€HHBIX
AY 1o cpaBHEHHUIO ¢ HEOOPAOOTAaHHBIM CHIPHEM. YBEITUYCHUE KOHIIEHTPAIIMH KHACIOT
HE NPHUBOJUT K YBEJIMYEHHIO BbIxo/a nmpoaykra. K yBennuenuro Beixona AY nHa 30 %
NIPHBOMT yMEHbIICHHE TEMIIepaTyphl akTuBaruu ¢ 750 10 650 ° C.

Uccnenoanus mo o6padorke CAK pa3daBieHHBIMA KHCJIOTAMU TOKA3aJld, YTO TPH
ATOM YBEIIMYUBAETCSA BHIXOM AY, CHIKAETCS TeMIlepaTypa aKTHBAIMU W YIIYYIIIaeTCs
MOPHUCTAsi CTPYKTYypa MPOAYKTa.

The treatment of SAS with diluted acids increases the yield of Acs on 20-30 %
in comparison with non-treated SAS at practically equal SS. The increasing of acids
concentration does not lead to increasing of product yield. The decreasing of activation
temperature increases the yield on 30 %.

The treatment of SAS with diluted acids increases the yield of Acs on 20-30 %
in comparison with non-treated SAS at practically equal SS and the treatment of SAS
by alkalies leads to considerable growth of SS (in the case of NaOH up to 1600 m*/g
) and adsorbtion of methylene blue (up to 200 mg/g).

[IpenBapuTenbHas MOArOTOBKa 0OPA3I0B BKJIOYAa B ce0sl TAKXKE MPOMUTKY KOCTOUYEK
THIPOKCUIAMHU Kallusl M HATPHUSL U3 PACTBOPOB C KOHIeHTpanueil 18 u 90 MmMonb/n B
TedyeHue 1-4 4YacoB C MOCIHEAYIOWIEH OTMBIBKOM IOJY4EHHOrO Ipenapara oOT
CBOOOHOM IIENIOUN TUCTHITMPOBAHHON BOJOM 10 HEUTpaIbHON peakiuu MPOMBIBHON
KUIKOCTH.



[TokxazaHo, 4TO yJenbHasi MOBEPXHOCTh AY M3 00pabOTaHHBIX KOCTOYEK BO3PACTAET B
pany NaCl < KOH < NaF< NaHCO; < NaOH B 1.3 pa3za, aacopOuMOHHasi eMKOCTb
10 METUJIEHOBOMY T'01yOOMYy — B 4 pasa, BbIXOJ € YMEHbIIaeTcs B 2 pasa.
Jlydqimine KaTaquTHYECKHE CBOMCTBA MpU IAapOra3oBOM aKTUBALMU HCXOIJHOIO
dpykroBoro ceipbs mposieiier NaOH. C ypenumuenuem koHueHtpamnu KOH wu
NaOH Bo3pacTaeT peakIMOHHAsi CIOCOOHOCTh KOCTOYEK NpU Trazu(ukaiuu.
Crabuin3anus akTUBHOCTH JOCTUTAaeTcsa B obnactu KoHueHtpamuit 70-200 MkMoub/i
(puc Tabm.).

-Ta6mna . Boixon V (%), yiaelbHas HOBEPXHOCTh S (M°/T) H
azcopOLs METHIEHOBOTO royiy0oro A (Mr/r) akTUBUPOBAHHBIX YTJIEH MOJTYYEHHBIX
npu 750 °C u3 aOpUKOCOBBIX KOCTOYEK 0OpaOOTAHHBIX IIETIOYaMU M COJISIMU

Bun Konuentpanus [Tapametper AY
O6paboTku MMOJIb/JT S A
Heo6pabortan
HbI€ KOCTOYKH - 576 24,7
NaOH 18 842 98,7
90 1682 187,6
KOH 18 695 53,2
90 322 45,7
NaHCO; 18 776 66,1
NaCl 18 650 21,7
NaF 18 745 74,1

Takum obpazom, nmpu o0padoTke kocTtouek pactBopamu KOH u NaOH kauectBo AY
BO3pacTaeT, npuueM yzelibHas NmoBepXHOCTh AY mnpu obpabotke NaOH Oosnbiie
takoBoil 11 KOH B 1.1-2.9 pa3a, a ancopOioHHas akTUBHOCTh IO METUJIIEHOBOMY
ronybomy — B 1.2-3.7 paza. Ilpu 06paboTke UCXOAHBIX KOCTOYEK B TEYEHHUE OIHOTO
gaca pactBopoM NaOH konmentpanuu 90 mmonb/nm momydeHsl AY ¢ yaenbHOU
OBEpXHOCTBIO 1680 M°/r 1 ancopbuueii mo MI™ 187,6 Mr/r.

Kak BUAHO W3 puCyHKa KpUBBIE aJCOpOLMU THIPOOKCHAA HATpHUS JIEKAT BHIIIE
COOTBETCTBYIOIIMX KPUBBIX aJICOPOIMH THUAPOOKCUAaMHU Kanus B cpeaneM Ha 30-40 %
Py MaKCUMAaJIbHbIX 3HaueHUsX. OOBSCHEHHEM 3TOMY MOXET CIYXHUTh pa3HULA B
pa3Mepax KaTUOHOB. Y HaTpus auaMeTp coctasisgeT okono 0,95 A, y kanusa 1,2 A. B
pe3ynbTaTe 3TOTO M TOTr0, YTO TUJPATUPOBAHHOCTh MOHA KaJIUsS HE MPOMOPIIMOHAIBEHO
BBIIIE TAKOBOW Yy HATpus, cKopocTH auddy3uili MOHOB HATpUsl U, KAaK CIEICTBHE,
o011asi MPOMUTKA UMU CKOPJIYIBI BbIlIE, 4eM y Kaiug. OnpeneneHHyo poib B 3TOM
UTpaeT, No-BUANMOMY, U crielupuyeckas MOPUCTOCTh MaTepuaia CKOpIynbl. MoxHO



OPEAnojaoXKuTh, YTO OHAa O00JIaJaeT CUTOBBIMM CBOWCTBAMHM JJii HOHOB C
AHTCTPEMOBCKUMU pa3Mepamu.

C yBenuMveHHEM KOHIEHTPALMU TMIPOOKCUIIOB HATPHs M Kaius B oOpaslie 3aMEeTHO
BO3pACTaeT €ro peakiMOHHAsl CIIOCOOHOCTh B Mpoiiecce razudukanuu. Kak BugHo u3
dbopM TMpeACTaBICHHBIX PACYETHBIX KPUBBIX [JIs1 0Opas3loB, MNPOMUTAHHBIX Kak
COCIMHEHUSIMU HATpHUs, TaK M Kajuus, 3aMeTHas CTaOuWiM3aius aKTUBHOCTHU
nocturaercs B obnmactu ux kKoumneHntparui 150-200 mxmons/T. B onpenenennoi mepe
9T  JaHHble  MOATBepxkaaoTcs  gaHHbIMA  JleBogpl u CKyOHIIEBCKOM,
onyOJIMKOBaHHBIMU B )KypHaie “Jlenrmiop” B 1997 rony.

HNHTepecHOW € TOYKHM 3pEHHs] KHHETMKM OKAa3ajJuCh 3aBUCUMOCTH PEAKLIHMOHHOMU
CIOCOOHOCTH a0PUKOCOBBIX KOCTOUYEK OT JUIUTEIHHOCTH X MIPOMUTKY IIET0YaMHU.
[TonydyeHa 3aBUCUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH KOCTOYEK OT JUIMTEIIbHOCTH HUX
IPOIUTKH IIEI0YaMH. Y CTAHOBJIEHO, YTO KOCTOUKH 00JIaJat0T MUH BEJIMYMHOM oOrapa
U Max BBIXOAOM,( MUH PEaKIMOHHOM CHOCOOHOCThIO M ajcopbiueit mo MI' ) mpu
JUTUTEJIbHOCTHU TPOIUTKH 2 Yaca.

[IpakTHueck Ha BCEX KpHUBBIX HAOJIOAAETCSI MUHUMYM BEIMYMHBI PEAKIMOHHOU
CIIOCOOHOCTH TMpPH JUIMTEIIbHOCTH MNponuTku B 2 yaca. [logoOHbIH MHHUMYM
HaOmomaeTcss M Ha  aJCOpPOLIMOHHBIX KPUBBIX B  KOOpJMHATax aJcopOuuu
METHJICHOBOTO TOJIyOOr0 aKTHBHUPOBAHHOM aOpPHKOCOBOI CKOPIYION — JIUTEIBbHOCTD
00pabOTKM MCXOIHOW CKOPJIYIBI IIEIOYHBIMU pacTBOpamMu. B GOJbIIMHCTBE ciiyyacB
HauOoJee SPKO BBIPAKCHHBII MUHUMYM NPUXOJUTCS Ha 00paslibl, NPOMHUTAHHBIE B
pacTBOpax THAPOOKCHJA HATPUS KOHUEHTpaUueu 90 mMonb/n. OO0BsICHEHHEM
TAKOTO SIBJICHUSA SIBISETCS YPE3BBIUAWHO CJIOXKHBIA MEXaHU3M COPOIIMOHHO-
XUMHYECKOTO B3auMOJIecTBUS 1ienouu ¢ BemecTBoM CAK.

C yBennueHreM BpeMEHU BBIICPKKU MapamMeTpbl AY MEHSIOTCS MOHOTOHHO
JIIUTEeNbHOCTh TMPOMUTKU, COJEPKAHME KaTajau3aropa W TeMmIiiepatypa oO0paboTKu
oOpasuoB CAK MokeT oka3bIBaTh BIUSHUE HA MOJIOKEHUE MAKCUMYMOB Ha KPUBBIX B
KOOpJIMHATAaX, yJelbHasg MOBEPXHOCTh — obOrap. B cnenumanbHON nuTeparype 1O
U3YYEHUIO Ta3u(pUKALMOHHBIX MPOLECCOB YINOMHUHAHUE O MAaKCUMyMaX Ha TaKuX
KPUBBIX CTaJI0 YK€ KJIacCMYeCKMM.. B JTaHHOM ciyyae HaumOOJIBLIErOo CMEIEeHUS
MakcUMyMa yaanoch jaoctuub uisi obOpasua CAK, oOpaboTraHHOro pacTBOpoM
TUIPOOKUCH HaTpus KoHueHTpauuei 90 mmons/n. [Ipuuem 3ToT MakcumyMm obnanaer
HanOOJIbIIIEH BHICOTOM.

Conclusions

YcTaHOBIEHO, UTO Ui PETYIUPOBaHUS YJCIbHON MOBEPXHOCTU M MOJIyueHus Ooee
KaueCTBEHHBIX COPOCHTOB C 3aJaHHBIMU CBOMCTBAMU U3 aOPHUKOCOBBIX KOCTOYEK
MOXXHO PEKOMEHJIOBaTh IIEJIOYHYI0 O0OpabOTKYy HCXOJHOTO CBIPbSl PAacTBOPOM
NaOH.xonnenTtpanuu 90 MMOIB/J1.



