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Abstract: in the present study, humic acid was extracted from a
compos made from cattle manure. The interaction of the obtained
humic acid with the mineralized mass and non-conforming sludge
phosphates of the Central Kizilkum was studied. In this case, samples
of the interaction of non-coded phosphorite and humic acid with
various weight ratios (1: (0,2-2,0)) are prepared. The resulting
samples were investigated by IR spectroscopic methods. The results of
the study show that the interaction of humic acids with non-standard
phosphorites produces calcium humates, monocalcium phosphates and
dicalcium phosphates.

Keywords: humic acids, sludge phosphorites, mineralized mass, cattle
manure, compost, organic fertilizers.



NK-CIIEKTPOCKOIIMYECKOE UCCJIIEAOBAHUE HOBbIX
HABO3HO®OC®OPHBIX YIOBPEHUMI
Temupos Y.III.I, Hama3sos III.C.2, YcanbOaeB H.X.3,
Jxamuaos P.C.Y, Caiigynnaesa H.®.” (Pecny6amnka Y36exncran)

"Temupos Ymam Illaskamosuy — 6azoewiii dokmopanm,
MAAOUIUL HAYHUHBLU COMPYOHUK,
’Hamaszoe Ilagpoam Cammaposuy — OoKmop mexnuueckux Hayk,
npocgheccop, akaoemux;
Veanbaes Hascumyooun Xammypsaeuy — OOKMOop mexHu4ecKux
HAYK, 8e0YUWULl HAYYHbLIL COMPYOHUK,
Hucmumym obwetl u HeopeaHuueckou Xumuu
Axaodemus nayx Pecnyoauxu ¥Y36exucman,
2. Tawmkenm;

! Iorcanunos Pazzox Camadosuy - cmapuuii npenodasamen,
’Caiipynnaesa Hooupa Daznumoun kusu — mazucmp,
Kagheopa Xxumuyeckou mexHouo2uu,

Haeoutickuti 2ocyoapcmeennblil 20pHblil UHCIUMYm,

2. Haesou,

Pecnybnuka ¥36exucman

Annomauua: 6 Hacmoswem UCCIe008aHUU SYMUHOBAS KUCI0ma OblLia
u3gneueHa u3 KOMHOCMA, HNPUSOMOBIEHHO20 U3 HAB03A KPYNHO20
poeamozo ckoma. H3yueno e3aumooeiicmsue NOpy4YeHHOU 2YMUHOBOL
KUCIOMbL € MUHEPANU308AHHOU ~ MACCOU U WAAMOBbIMU
HeKoHOuyuoHuviMu ¢pocpopumamu Llenmpanonoco Keizviikyma. [lpu
IMOM  20MOBAMCA  00paA3ybl  B3AUMOOCUCMBUA  HEeKOOEYUOHHO20
Gochopuma u 2yMUHOB0OU KUCIOMBI C PA3IUYHBIMU  BECOBLIMU
coomnowenusamu (1 (0,2-2,0)). Illonyuennvie obpasyvl OblLiu
uccnedosanvt  UK-cnekmpockonuueckum memodam. Pezynomamul
UCCcne008anusi NOKA3bIBAIOM, YMO NpU B3AUMOOEUCBUU SYMUHOBLIX
KUCIIOM € HEeKOHOUYUOHHBbIMU Gochopumamu obpasyomcs 2ymamol
Kanvyus, MOHOKabyutighocghamol u ouxaivyuiigpocgamoi.

Kntouesvie cnoea: cymunogvie Kuciomvl, uiiamosvie Gocgopumol,
MUHEpAnU308aHHAs  MAcCcd, HAB03 KPYHNHO20 POSHMO20 CKOmA,
KOMHOCH, OP2AHOMUHEPAIbHbLE YOOOPEHUSL.



Soils of Uzbekistan in terms of the content of humic substances are
low-income. The irrigated land fund of Uzbekistan consists mainly of
gray soils, gray-meadow, takyr-meadow soils and to a lesser extent
gray-brown and desert sandy soils. The humus content in them is
relatively low; in the arable horizon, its amount varies from 1,2-0,8 (in
gray soils, takyr and meadow) to 0,8-0,55 (in gray-brown and desert
sand), while in the same horizon of chernozems of chestnut humus
soils contains 2-4% [1]. The specific gravity of soils with a low humus
content (0.8-1% in sierozems) is almost 2/3 of the area, with an
average (1-1,2%) - 1/3, and with a high (1,2-1, 5% of the soil weight) -
only 7% of the sown area [2]. Humus reserves in the meter soil layer
of Uzbekistan are as follows (t / ha): light gray earth 82,8; typical
serozem 78-79; typical bogar serozem 59,5; dark serozem 150,5;
brown soil 318,6; meadow-bog soil 139,2 [3]. In the process of
agricultural production using land, part of the humus in the soil is
gradually mineralized with the release of nitrogen and other nutrients,
which transform into a form assimilable to plants. In this case, the loss
of humus may be 0,6-0,7 t / ha per year. With high yields of grain
crops, the soil annually loses 0,5-1,0 t / ha of humus, while cultivating
row crops, the loss of humus increases to 1,5-3,0 t / ha. It was found
that a decrease in humus content in the soil by 1% leads to a decrease
in crop yields by about 5 centners of grain units per hectare [4-5].

In this work, to study the effect of humic acid on phosphorites, IR
spectroscopic analyzes of the samples were performed. IR
spectroscopic studies of the studied samples are prepared as follows.
The starting materials are taken at a weight ratio of phosphorite :
humic acids (HA) = 1: (0,2-2,0). Samples are placed in a porcelain
mortar and crushed for 30 minutes. to a homogeneous mass, then add
water to a moisture content of 70-75% and mix thoroughly, leave for a
day, then dry to constant weight at a temperature of 80 °S.

IR spectra of the starting raw materials, HA and its products with PS
were recorded on an Irtracer 100 spectrometer (Shimadzu, Japan) in
the frequency range 400-4000 sm'. Samples were prepared by
compression with KBr. The results are shown in figures 1-5.

On the IR spectra of mineralized mass (MM) and sludge phosphates
(SF), explicit absorption bands appear that correspond to
antisymmetric stretching and deformation vibrations of the PO,’" ion
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in the frequency range 570—-605 sm ~ ' and 1026-1066 sm ~ ' [96; p.
412, 97; p.248]. In the NF spectra, the oscillation frequency is 713;
875: 1427; sm™ refers to carbonate - ion. In the region of 1041, 798,
and 470 sm', it is characteristic of stretching vibrations of Si — O — Si
bonds of silicates. The substitution of the PO,’ ion in the fluoroapatite
molecule by the CO;> group can probably be judged by the shift of
the maxima of the PO,> vibrational band to the high-frequency
region due to the overlap of the carbonate absorption band in the
phosphate mineral. The absorption band of the PO4> tetrahedron
also overlaps with the absorption band of silicates (region 1041—
1068 sm'). In the region of 1620 and 3529 sm ', there are
absorption bands characteristic of stretching and deformation
vibrations of crystallization water as well as water physically
adsorbed on the grain surface of grains (Figs. 1 and 2).

In the IR spectrum of the HA, bands are observed that belong to the
OH (1639 sm '), C—H (2920 sm ', 2850 sm '), and C=0 (1701 sm ")
groups. When comparing the IR spectra of the starting materials and
the products of the interaction of HA and phosphorite, one can see that
in the IR spectra the products of the interaction of the band are shifted
to the low-frequency region (Fig. 3).

24
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Fig. 1. IR spectrum of MM
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Fig. 4. IR spectrum of the product of the interaction of HA with MM
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Fig. 5. IR spectrum of the products of the interaction of HA with SF

On the IR spectrum, a band of interaction products in the region
470; 570; 1330; 1427; 1685; 3568 sm™ displaced to 424; 567; 1265;
1342; 1408; 1423; 1674; 3448 sm ', and in MM there is practically no
band in 713; 875; 1620; 1427 sm™, which indicates a decrease in the
number of carbonate compounds in the reaction products. In the IR
spectra of the obtained interaction products, bands corresponding to
567 appear; 1265 sm "I for monocalcium phosphate, 424; 567; 798;
1627; 1674 sm™ - dicalcium phosphate. Also, bands with a frequency
of 1523—-1577 sm ~ ' corresponding to the carboxylate ion are shown
(Figs. 4 and 5).

Based on chemical, IR spectroscopic studies of MM, SF, HA and
their interaction products, we can draw certain conclusions that in the
process of obtaining humic fertilizers based on substandard
phosphorites and animal waste, an interaction occurs between humic
acids and phosphorite with the formation of calcium humates, water -
and digestible forms of phosphorus.
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Abstract: in this work, the interaction of humic acids isolated from
cattle manure with a mineralized mass obtained by dry enrichment of
phosphorite ores and sludge phosphorites formed by washing
phosphorite flour from chlorine of the Phosphorite complex of the
Central Kizilkum was studied. In the study, samples were prepared at
a weight ratio of 1: (0.2-2.0) phosphorite with humic acids and the
general, assimilable and water-soluble forms of phosphorus oxide (V)
were studied. The results of the study showed that with an increase in
the amount of humic acid, the general form of phosphorus oxide (V)
decreases, the assimilable and water-soluble forms increase.
Keywords: humic acids, sludge phosphorites, mineralized mass, cattle,
poultry manure, organic fertilizers.
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UCCJEIOBAHUE B3AUMOJIEHCTBUA 'YMHUHOBBIX
KHNCJIOT HABO3A KPYIIHOI'O POI'ATOI'O CKOTA U
HEKOHAUIIUOHHBIX ®OCPOPUTOB
Temupos V.11, Taxuposa H.B.”, Oauky.aoB @.)K.°,
Hawmazos II1.C.%, Ycan6aes H.X.” (Pecny6inka Y36ekucran)

"Temupos Ymam Ilaskamosuy — 6azoewiii dokmopanm,
MAAOUUL HAYYHBIU COMPYOHUK,
Hncmumym obweti u HeopeaHuuecKou Xumuu
Axaodemus nayx Pecnybonuxu Y3oexucman, 2. Tawkenm,

T axuposa Hapeuca baxpuoounosna — accucmenm;
3OJZuKyJZO6’ Daxpuep /Konxynosuu — accucmenm,
Kagheopa Xumuueckol mexHoiocul,

Haeoutickuti 2ocyoapcmeenuulii 2opHblil UHCMuUmMym,

2. Hasou;

'Hamaszoe Illagpoam Cammaposuy — OKMop mexnuieckux Hayx,
npogeccop, akademux;

’Veanbaes Hascumyooun Xanmypsaesuy — OOKmMop mexHuueckux
HAYK, 8e0YUWULl HAYYHbLU COMPYOHUK,

HUncmumym obweti u Heopeanuyeckou Xumuu
Axaodemus nayxk Pecnybonuxku Y36exucman,

2. Tawrkenm,

Pecnybnuxa V36exucman

Annomauua: 6 smou pabome U3y4eHO 83AUMOOEUCMBUE 2YMUHOBBIX
KUCOM, BbLOENICHHbIX U3 HABO3A KPYNHOPO2AMO20 CKOMd, C
MUHEPATU308AHHOU MACCOU, NOJYYEHHOU Npu Ccyxom obocaujeHuu
Gocgopumosvix pyo u ULIAMOBLIMU gocghopumamu,
00pa308a8UUMUCS NPU NPOMBIEKE POCPHOPUMOBOl MYKU Om X10pa
Docghopumosoco komnnexca Llenmpanvuvix Keisviikymos. Ilpu
uccne0o8anuu N0O20MogeHsbl NPobbl NPU 8eCO8bIX COOMHOWEeHUAX 1 :
(0.2-2.0) gocgopuma c eymunosamu Kuciomamu u usydeHvl 0Owas,
ycgosiemas u eooopacmeopumas Gopmul okcuda @ocgopa (V).
Pezynomamer  uccredosanuii  noxazanu, uymo nNpu  yeeaudeHuu
KOIUYeCmea 2yMUHOBOU Kuciomsl, oowas gopma okcuoa gocgopa

(V) ymenvwaemcs, yceosiemas u  8000pacmeopumas — Gopmol
V8eIUdUBAONCHL.
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Kniueevle cnoea: zymunogvie Kuciomsl, uiiamosvie ¢ocgopumui,
MUHEPANU308aAHHASL  MACCA, HAB03 KPYNHO20 po2amo20 CKoma,
nMuYbe20 NOMEMA, OP2aHoMUHepaIbHble YOOOpeHUs.

In modern conditions, the conservation of soil fertility is one of the
most urgent tasks of agriculture. An important role in maintaining soil
fertility belongs to organic matter and its main component - humus.
Humus content is one of the main indicators of soil fertility. Thanks to
it, the basic functions are supported and soil fertility is ensured, while
mineralizing humic substances, plants are provided with nitrogen and
other necessary nutrients in an accessible form. Humic substances
together with mineral particles of the soil form a soil absorbing
complex, which determines its absorption capacity, boning and
sticking together mineral particles of the soil, which contributes to the
creation of a very valuable water-resistant lumpy-granular structure
that improves the water throughput and water-holding capacity of
soils, contributes to the fixation of nutrients in it for more rational
consumption by plants [1-2].

In addition, the joint processing of phosphate rock and animal
waste reduces the loss of organic matter and nitrogen from animal
waste, increases the availability of phosphorus for plants, which
leads to an increase in the efficiency of both components since
organic waste contains a significant amount of carboxylic acids that
can bind calcium ions. That is, under the influence of humic
substances formed during the decomposition of organic waste,
phosphorus pentoxide, which is part of the phosphate raw material,
passes from an unapproachable form into a form that is digestible
for plants and will thereby show its fertilizing properties. In
addition, calcium salts of phosphoric acid binds (NH,4),CO; and free
NH; manure into non-volatile forms of nitrogen.

Based on the foregoing previous works, we studied the processes of
obtaining organic fertilizers by composting organic waste from
livestock farms with phosphate in the range of weight ratios Manure:
phosphorite = 100: (2-25). The degree of decomposition of phosphate
raw materials and the humification of organic substances of manure
are determined. The optimal ratio of manure: phosphorite = (100: 10)
and the preparation time of organomineral fertilizers (90 days) by
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composting the mineralized mass (MM), sludge phosphorites (SF),
cattle manure and poultry manure were found. Organomineral
fertilizers obtained using cattle manure and mineralized mass have the
composition, (wt.%): P,Os total. — 1,13; P,Os by tr B — 0,64; organic
matter — 22,7; humic acids (HA) — 3,17; fulvic acids — 3,29; water-
soluble organic substances — 3,05 [3-4].

It is known that humic substances increase the solubility of
phosphorites, prevent the retrograde of phosphorus in the soil, improve
soil fertility and thereby increase crop yields. In this work, to
determine the process of activation of phosphorites in the presence of
humic substances separated from manure, we conducted special
experiments. As mentioned above, one of the main substances formed
during the humification of organic substances from cattle manure and
poultry manure, which ensures the binding of part of calcium ions to
sparingly soluble calcium humates, is HA.

HA was isolated from cattle manure without the addition of
phosphorite. For this, a weighed portion of the compost was treated
with a 1% NaOH solution, then the liquid phase was separated from
the solid, and the filtrate was treated with a 5% HCI solution to
precipitate free HA in the solid phase. The resulting precipitate was
washed with distilled water from chlorine ions (qualitative reaction),
and then dried to constant weight at 70 © C. Humic acids isolated from
compost contained 3,83% moisture; 6,63% ash; 51,11% carbon; 3,26%
hydrogen; 3,76% nitrogen; 41,87% oxygen and sulfur (in% of organic
substances); 5,02 mEq/g of functional (COOH, OH) and 4,64 mEq/g
of phenolic groups.

In the experiments, MM and SF were used. The interaction of HA
with MM and SF was studied as follows. The reacting components
were taken in weight ratios of phosphorite: HA in the range of 1:
(0,1-2,0). Samples of substances were placed in a porcelain mortar
and crushed them for 15 min to a homogeneous mass. Then weighed
portions were transferred to 250 ml volumetric flasks and 100 ml of
distilled water was added to them. The flasks with the contents were
shaken on a rotary apparatus for 6 hours, and then the volume of the
solutions was brought to the mark with water, stirred and left at
room temperature for 24 hours. After which the solutions were
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filtered off, and the amount of water-soluble P,Os forms was
determined in the filtrate.

Table 1. The results of the interaction of phosphate with humic acids

Number of components in | P,Osaq. | P,Os ass

Ratios Y% 100 100

hosphorite: P,0 P,0s P,0s H
b EIA 1:32‘51 P;((l)s assz. 0?2 total. total. b
: ) M Tr.B % %
SF
1:0 11,57 - 3,56 - 30,81 9,40
1:0,2 9,63 0,149 3,72 1,55 38,62 8,86
1:04 8,24 0,152 3,70 1,85 44,85 8,63
1:0,6 7,20 0,161 3,55 2,23 49,27 8,39
1:1,0 5,75 0,186 3,26 3,23 56,78 8,13
1:1,5 4,59 0,253 2,89 5,51 62,87 7,86
1:2,0 3,81 0,264 2,64 6,92 69,42 7,63
MM

1:0 14,33 - 2,37 - 16,57 8,53
1:0,2 11,93 | 0,125 2,55 1,05 21,35 8,12
1:04 10,22 | 0,117 2,92 1,14 28,62 7,85
1:0,6 8,92 0,121 3,18 1,36 35,66 7,65
1:1,0 7,12 0,137 3,00 1,92 42,12 7,41
1:1,5 5,68 0,162 2,70 2,86 47,62 7,18
1:2,0 4,72 0,172 2,42 3,64 51,24 6,89

Filter precipitates were transferred to the same volumetric flasks,
dissolved in a Trilon B 0,2 M solution and the amount of assimilable
P,Os forms determined in it. The experimental results are shown in
table 1 from which it can be seen that the initial MM practically does
not contain a water-soluble form of P,Os, and the relative content of
the assimilable form of P,Os5 1n it 1s 12,34%. After the interaction of
MM with HA at a ratio of MM : HA = 1: 0.2, it contains P,Os water. :
P,Os total and P,Os : P,Os; water amounted to 1,06 and 18,01%,
respectively. And with MM : HA = 1: 2, these indicators rose to 3,4
and 60,46%. We observe a similar picture when using SF. So, after
interacting with HA with the ratio of SF: HA = 1: 0.2, it contains P,0s
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water. : P,Os total and P,Os: P,Os water It amounted to 1,06 and
18,01%, and for SF: HA = 1: 2 — 3,4 and 60,46%, respectively.

The interaction of humic acids isolated from composts prepared
without additives of substandard phosphorites with MM and SF was
studied in a wide range of weight ratios of substandard phosphorites to
humic acids (from 1: 0,1 to 1: 2). The experimental results showed that
the more humic acids taken for the interaction of MM and SF, the
higher the content of the assimilable form of P,Os in the product due
to the formation of water-insoluble calcium humate. At the same time,
the pH of the product also decreases. In the interaction of MM, HF
phosphorites of Central Kyzylkum with humic acids, an increase in the
content of the assimilable form of P,Os in phosphate feedstock occurs.
The best results were obtained with a weight ratio of phosphate raw
materials: humic acids 1: 2. In MM, after a day of interaction of P,0Os
svv. increased from 12 34% to 47,86%, in the Chess Federation from
9,87% to 53,72%.
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Abstract: the article considers the problem of creating an electronic
resource in the framework of the trends of modern information
problems. New trends in targeting sites to the needs of their users with
a detailed examination of their interests. The essence of some
development tools is disclosed and the requirements for the user
interface are updated. Some problems are considered related both to
the key phrases of the development language and affecting the tools
that help to facilitate development. Identified some opportunities to
improve the creation.

Keywords: interface, electronic resource, AJAX, information
technology.

CO3JIAHHME 3JIEKTPOHHOI'O PECYPCA
byxoHnos 11.0., byxonoBa N.H. (Poccuiickas Pexepanms)

'Byxonos Jmumpuii Onezosuy — cmydenm mazucmpamypet,
Gaxyrbmem uHGOPMAYUOHHBIX CUCEM U TNEXHOIO2UL,
Vavsnosckuti cocyoapcmeentblii mexHuyecKull yHugepcumenm,
2. Yavanoesck,
25yx0H06a Upuna Huxonaesna — npenooasamen,
Jlumumpoeepadckuii mexnuueckuil Koaneodxc, 2. umumposzpao

Aunomauua: 6 cmamve paccmampusaemcs npooremMa co30aHus
INEKMPOHHO20 — pecypca 6 pamKax MEeHOEHYUl  COBPEMEHHbIX
ungopmayuonHvlx 3aoay. Hosvle meuenus ¢ opuenmayuu carimos Ha
nompeoHOCmuY Ux noab308ameinel ¢ NOOPOOHBLIM PACCMOMPEHUEM UX

unmepecos. Packpvima cywnocms Hekomopuvlx cpedcme paspabomxu
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U aKkmyamusuposamvl  mpebo8amusi K  NOAb3068AMENbCKOMY
unmepdgeticy. Paccmompenvl Hekomopvle npobiemsl, C843aHHble KaK
no KIo4egblM (dpazam A3vlKa pa3pabomxu, mak u 3ampacusds
cpeocmea, Komopwvle nomo2aiom paspabomky obnecuums. Buviaenenwvi
HEKOmMOopble 03MONCHOCIU NO YIIYYULCHUIO CO30AHUSL.

Knioueevie cnoea: unmepgheiic, snekmpounviii  pecypc, AJAX,
UHGDOPMAYUOHHBLE MEXHOTIO2UU.

Cerogusi mH(MOPMALIMOHHBIN pecypc MPEACTaBISIET cO0OM OCHOBY
IPOJABHXKEHUS MPOJYKTOB MAPKETUHIOBOW JIEATENBHOCTU U SBISIETCS
3aJI0TOM YCIIEHTHOTO OYAYLIETro €ro Mojab30BaTelsl.

OueHb aKTyaJbHOM CTAHOBHUTCS pekjaMa B ceTh MHTEpHET, 4yucio
[IOJIB30BATEIEH KOTOPOTO IIOCTOSIHHO YyBeauuuBaercsa. lIpaBuibHO
OpraHU30BaHHBIA CalT, MUMEIOIUA IIUPOKYIO ayTUTOPUIO CIIOCOOSH
naeatb 10 20-25% mnocerureneit. [Ipexnae Bcero, calT 3TO BU3UTHAS
KapTouka opranu3auuu. Hanmuume cOOCTBEHHOM OHJIAMH-IIIONIAIKI
ITO3BOJISIET MOAHATH JOBEPHUE K 3aBEICHHUIO.

BeO-npunokenre — 3TO MOIIHOE, COBPEMEHHOE M HEIOpPOroe, IO
CpaBHEHHUIO ¢ apyrumu cpeacreamu CMU, cpeacTBo npoaBHKEHUS.

JIto6oi1 caliT OpUEHTUPOBAH Ha TPYIIy IMOJb30BaTENICH, KOTOpPbIE
OOBEIMHSIOTCA OJHMMHM HMHTEpecaMd U HUUIYT ONpPENeJCHHYIO
uHdopmaImio, a ecnu d3Ta UHGOPMAIUS XPAHUTCS B OJHOM MECTE U
MOXET JaTh Pa3BEPHYTHIM OTBET HA BONPOC, KOTOPBIA CTAaBUT IEPEL
c00OM IMOCETUTEh — TAKOW calT OyJeT 1IEHUThCS BIBOMHE.

CailT Hy»K€H JI1 KaY€CTBEHHOTO PEIICHUS MTOCTOSSHHO MEHSOIIECS
MH(OPMAITMOHHON 3a7a4u U ONEPATUBHOTO pa3MEIICHUs] HOBOM 100
KOPPEKTUPOBKHU yXe UMerolencs nHpopMaIim.

JI1000#1 MOTEHIIMAIBHBINA MOCETUTENH JTOHKEH UMETh BO3MOKHOCTH
y3HaTh, [J€ Pa3MEIIAETCA 3aBEACHUE, €ro HOPUANYECKHNA aJpec,
KOHTaKTHBIN Tene(dOH, Yachl padOTHI.

Baxxnolt craaueit paboTbl HajJ MPOrPaMMHBIM MPOAYKTOM SIBJISETCS
pa3paboTka unTepderica.

Wurepdelic — rpynmna cpeAcTB U MpaBUil 00ECHIeUUBAIOLIUX CBA3b
YCTPOMCTB BBIYMCIUTENBbHOM TeXHUKH U 10, a Taxke B3auMOAECHCTBHE
UX C JIFOJAbMH.

B mpomiecce cozmanus uaTepdeiica mporpaMMbl HY>)KHO MPUHATH BO
BHUMAaHUE JIB€ OCHOBHBIE IPYMIIbI TPEOOBAHMIA:
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— TpeOOoBaHUs, YCTAHOBJIEHHBIE CYHIECTBYIOIIMMHU CTaHAAPTAMU B
00J1aCTH CO3AaHMs MPOTPAMMHOTO MPOIYKTA;

— TpeOoBaHus, OIpeJeNnsieMble NCUX0(U3NOIOTMYECKUMU
XapaKTEpHbIMU YE€PTaMU YEIOBEKA.

[IpaBma, B HacTOSIIMHA MOMEHT OTCYTCTBYIOT 3aKOHOJATEIbHO
YTBEPKJIEHHBIE CTaHAAPThI Ha TpadUyecKuid MOJIb30BATEIbCKUN
uHTepdeiic, Takue cTaHIapThl BCE ke uMeloTcs. Peub uaér B mepBylo
odyepelb O TMpaBWwiax OKCIUIyaTallud pPa3jIUYHBIX AJIEMEHTOB
uHTepdeiica (3JIeMEHTOB YIIpaBJIeHUs ), TAKUX KaK MOJIOCHI IPOKPYTKH,
KHOIIKH, IEPEKITFOYATENH U T.[I.

B cBa3u ¢ 3TUM, HEOOXOAUMO «yBaXaTb» COIJIAIICHMUS,
Kacarolluecs: HaBUTalIMOHHBIX aJbTEPHATUB, Pa3MEIIECHUS SJIEMEHTOB
HaBUTAIlUH, IIBETOB U T.JI. DTU UJEU HE OTPAHUYMBAIOT JW3alH, OHU
MPOCTO 3aKJIIOYAIOT M3Yy4aeMbld MaTepHuall B y3HABAEMYIO U3 JPYTUX
I[1O ¢opmy, makcuManbHO 3(P(GEKTUBHYIO B JAaHHOM KOHKPETHOM
ciyyae. Hampumep, eciaum NOpeajioXHUTh IMOJIb30BAaTEN0 BBIOpPATH
HECKOJIBKO PAa3JMYHBIX IMYHKTOB U3 YMCIA MPEAJIOKEHHBIX HA DKpaHe,
U HCIOJB30BATh JJIA BHIOOpa MEPEKITI0YaTeNd, 3TO MOXKET BbI3BATH Y
HETO 3aMEIIaTeIbCTBO.

lenpro nu3ariHa SBJISETCS HE CTOJBKO CaMOBBIPAXKEHHUE, CKOJIBKO
nmojgadya odopmisieMoro mpeaMeta. Jis au3aifHepa B TEPBYIO
odepenb OHKHO ObITh BaXKHO HE TO, YTO OH XOUET CKaszaTh, a To,
Kak 3T0 OymeT BOCHPHUHSATO CO CTOPOHBI  MOTpeOUTENs.
CnenoBareinbHO, paboTa [au3ailHepa JI0JKHa Oa3upoBaThCid Ha
CUCTEME BOCHPUATUS TOTO THUIA JIIOJIEH, Ha KOTOPHIX OHa
paccuuTaHa. Nmenno B nr3aiiHe CTAaHOBUTCS KPUTUYECKHU
Ba)KHOW TCUXOJIOTHUSI 3pUTENISA: €CJIM HE TMOHPABUIIOCH, HE TMOHSI —
TO U HE YCBOUMJI MaTepuall, He 3aUHTEPECOBAJICS.

Be6-unTtepdeiic - 5TO COBOKYNHOCTb CPEACTB, MPHU ITOMOIIA
KOTOPBIX TOJIb30BATENIb B3aMMOJICUCTBYET ¢ BEO-CAaUTOM WM JIFOOBIM
JIPYTUM TIPUIOKEHHEM uepes Opaysep

OCHOBHBIM  TPEUMYIIECTBOM  BeO-MHTEp(DEHcOoB  sABIAETCS
BO3MOXHOCTh JIOCTylla K HUM HOCpencTBoM ceth (uHTepHer, VPN-
CeTH W T.I.) HCHONB3ys J000il Opaysep. CoBpemeHHBIE BeO-
uHTepdeichl BCE 4Yalle WCIOIB3YIOT TOJX0Jl, OCHOBAaHHBIH Ha
OOHOBJIEHUM JIMIIb TOW YacTu UHTepdeiica, KoTopas Tpedyer
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oOHOBJIeHUS. DTOT moaxoA nosyduin HazBaHue AJAX (Asynchronous
JavaScript and XML).

Haspanne AJAX - 3TO aKpOHHMM, pPaCKpBIBAIOLIMKCI Kak
Asynchronous JavaScript m X L u o3Ha9aronuii acHHXPOHHBIH
JavaScript u X L . IIpormie roBopsi, MOKHO cuuTaTh, uTo AJAX — 3TO
«JavaScript ¢ pacmupeHHBIMH TIpaBaMm», MOCKOJBKY 1O CBOCH CyTH
9Ta TEXHOJIOTHUS MPEACTaBIsAeT co00i CrieHapuu Ha s3bike JavaScript,
KOTOpBIE MO0 MEpe HEOOXOAMMOCTH B (JOHOBOM PEXKHUME BBITIOIHSIOT
3aMpockl K CEPBEPY U MOIYYAIOT JOMOJHUTEIbHbIE JaHHbIE, OOHOBIISSA
OTJIEJIbHBIC YaCTH CTPAHUIIBI M TEM CAMBIM MCKJIIOUYasi HEOOXOIMMOCTh
MTOBTOPHOM €€ 3arpy3KH LEIHKOM.

C Ttouku 3peHus mnepcnekTuBbl AJAX o0mamaer mydiieu
cOaJaHCUPOBAHHOCTHIO MEXAY (YHKIIMOHAIBHOCTHIO, peaM3yeMOi
Ha CTOpPOHE KIJIHMEHTa, M (YHKIMOHAIBHOCTHIO, pean3yeMod Ha
CTOPOHE CepBepa, MPU BBIMNOJHEHUU JEUCTBUN, 3aTpPeOOBAHHBIX
nois3oBaresneM. [lo 3toro mecra (pyHKUMOHAIBHOCTh KIMEHTa M
(YHKUMOHAJIBHOCTh CEpPBEpAa PAaCCMATPUBAINCH KAaK OTHEJIbHBIE
4acTH, KOTOpble pab0TalOT HE3aBUCUMO JIPYyr OT JIpyra B OTBET Ha
JNEUCTBUS, MpEeNIpUHUMAacMble ToJb3oBareneM. AJAX npemmaraer
HOBOE pEIICHUE - PACHPENCIUTh Harpy3Ky MeEXIy KIUEHTOM U
CEepBEpOM, pa3peliuB UM OO0HAThCA MEXAY COO0OH, TMoKa
MOJIL30BaTENb pab0OTAET CO CTPAHUIICH.

Cpenoii mporpaMMHpPOBAaHUSI HA3bIBAIOT MPOTrPAaMMHBIA KOMILIEKC,
KOTOPBIA BKJIFOYAET CHEHHMATU3UPOBAHHBIM TEKCTOBBIM PENAKTOD,
BCTPOCHHbIE KOMMOWISTOP, KOMIIOHOBIIMK, OTJIAJYUK, CIPABOYHYIO
CUCTEMY U JIpyTHE MPOrpamMMbl, UCIOJIB30BAHUE KOTOPBIX YIIPOIIAET
MPOIECC HAIMCAHUS U OTJIAIKU [TPOTPAMM.

B nocnennee Bpemsi IMPOKOE PACIPOCTPAHEHHUE MOJYUYHIIA CPEIIbI
BU3yaJIbHOTO  MPOTPAMMHUPOBAHUS, B  KOTOPHIX  MPOrPaAaMMUCT
MOJTy4aeT BO3MOXKHOCTh BHU3YyaJbHOI'O TMOAKIIOUCHHUS K IIpOrpaMme
HEKOTOPBIX KOJIOB W3 CIEHHUAIBHBIX OMOJMOTEK KOMIIOHEHTOB, YTO
CTajJO0 BO3MOXHBIM C Pa3BUTHEM OOBEKTHO-OPUEHTUPOBAHHOTO
MIPOTpaMMHUPOBAHUS.

Hanbonee 4vacto uCHoOnIb3yeMbIMH SIBJISIIOTCS BU3YajbHBIE CPEJIbI
VisualStudio, Php Shtorm, VisualCode u ap.
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Abstract: the article discusses the processing of molybdenum and
rhenium burnt ogarkov. In recent years, intensive work has been
carried out at GPTT on the synthesis and study of physicochemical
properties, as well as on the use of PVC modifications obtained in
various areas of ion-exchange materials. The sorption of metals and
artificially prepared technological solutions was studied both by static
and dynamic methods. To establish the technical and economic
indicators of the developed technology for producing higher purity of
the commercial product of molybdenum, pilot tests are required.
Keywords: molybdenum, rhenium, anion exchange resin, ion
exchange, sorbent, Purolite, technological solution.
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MN3BJIEYEHME PEJIKUX METAJIJIOB U3
TEXHOJOI'MYECKHUX PACTBOPOB, OBPA3YIOHINUXCAA
ITPU BBILLIEJJAYNBAHUU OI'APKA
Illoauen A.H.', Typo6os I1I.H.”, Hama3os C.3.>, Xamunos M.B.%,
Iykupor O.M.°, SIunamen A.A.° (Pecny6inka Y36exkncran)

"ITooues A66oc Hemamosuy — accucmenm;
*Typobos Llaxpudoun Hacpumournosuy — accucmenm
I Hamazoe Cynnam 30kuposuy — accucmenm,

Kagheopa memaniypeuu, XUMUKO-mMemaiiypeudeckull paxyiomem,
*Xamuooe Myxammad Bomuposuy — cmydenm,
*[lykupos 03006ex Myxammadosuy — cmyoenm,
Kaghedpa mexHuxu u mexHoao2uu 000biuU U nepepadbomku pyo peoKux
U pAoUOAKMUBHbIX MEMAl08, 2OPHbI PaKyibmem,

S Inoawes Anuwep Aneap yenu — cmydenm,

Kageopa memannypauu, XUMUKO-Memaiitypeuieckull paxyiomemn,
Haeoutickuti 2cocyoapcmeentulii 20pHbItl UHCIMUMYM,

2. Hasou, Pecnybnuxa Y3oexucman

AHHOmayua: 6 cmamve paccmMampuearomces npoyeccovl nepepadomxu
MOAUOOEHOBBIX U PeHUEBbIX 000JHCEeHHbIX 02apKos. TlociedHue 200vl Ha
I'TI « [{IITY» makoice npo8oosamcs UHMeEHCUBHbLE PAOOMbL NO CUHMESY U
UCCNe008aHUI0  (PUBUKO-XUMUYECKUX — CBOUCM8, a makdce Nno
NPUMEHEHUIO 8 PA3IUYHBbIX 00AACMAX UOHOOOMEHHbIX MAMepuailos
nonyueHuvlx — moouguxayuu  IIBX.  Copbyuro  memaniog  u
UCKYCCMBEHHO — NPUSOMOBIEHHbIX —~ MEXHON02UUeCKUX  pacmeopos
U3yuanu Kax cmamuyeckum, max u OUHAMUYEeCKUM Memooom. [[ns
YCMAaHOBNeHUs. MEeXHUKO-9KOHOMUYECKUX nokazamezreti
paspabomanHol mexHoa02uu NoIyYeHus 0Ooee 8bICOKOU YUCTMOMOLL
MmoeapHoco  nNpooykma  Moauboena  mpebyemcsi  nposedeHue
NOJYNPOMBIULTIEHHBIX UCHNLIMAHULL.

Knwuesvie cnoea: monuboeH, peuutl, AHUOHUM, UOHHBIL OOMEH,
copbenm, Purolite, mexnono2uueckuti pacmeop.

Jlo HacTosIIero BpeMEHH Haubojee IIMPOKO PacIpOCTPaHESHO
MOHOOOMEHHOE W3BJIEUEHME MOJMOIEHAa W3 OEeOHBIX MATOYHBIX U
COpOCHBIX PAacTBOPOB M MPOMBIBHBIX BOJ. OCTajabHBIE BO3MOXKHOCTH
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OpUMEHEHUSI MOHMTOB B  TEXHOJOTMM  MOJUOJEHAa  BechbMa
nepcnekTuBHbl. MIOHOOOMEHHOE W3BJIEUYEHHE W3 PACTBOPOB TMOCIE
KHCJIOTHOW 0OpaOOTKM OCTHBIX OKHCICHHBIX PyJ U KOHIICHTPATOB —
aKTyaJbHas 3ajlada, TaK KaK JTH PyAbl U METOABl 00pabOTKH
MPUOOPETAIOT OOJIBITIOE MPOMBIIIICHHOE 3HAUYCHHUE.

Mombnen copOupyercst U KaTHOHHTAaMH, U aHMOHMUTaMu. bonbiioe
MIPAKTHYECKOE 3HAYCHNE UMEET copOIrs MorbieHa Ha aHnOHUTaX. VoH
MoO,>" cylecTByeT NHIIb B CHIBHOKHCIBIX PACTBOPAX, B KOTOPBIX
OJTHOBPEMEHHO MOTYT COPOMPOBATHCSI, U MHOTHE JPYTUE METATUYECKHE
VIOHBI 1 TJIe BENMKa KOHLIEHTpaIMs KOHKypHpytoniero nona H'. B atux
YCIIOBUSAX MOKET BECTUCh MOHUTHASI OYMCTKA MOJIMOIEHOBBIX PACTBOPOB
OT MIPUMECEU TSKENBIX LBETHBIX, WIECJIOYHBIX M JIPYrMX MeETaUioB. B
menouHor cpene (pH=8-10) monmubnen Haxomutcss B ¢dopme He
noTMMepu30BaHHoro amoHa MoO,”. TlogHas OOMEHHAS EMKOCTb
AHUOHUTOB IO MOJMOJIEHY B CHJIBHOIIEIOYHOM Cpelie HUXKE, YeM IpU
Oonee HU3kOM pH, mpu KOTOpoM MOJIMOACH B PACTBOPE HAXOAUTCS B
BUJIE TIOJUMEPU30BAHHBIX, OOJBIION0 00bEMa, MOHOB Mapa-, MeTa- U
OPYTUX TOJUMOJIMOAATOB. B TEXHONOTMM W3BJICUEHUS MOJIMOJCHA W3
PacTBOPOB U UX OYMCTKH MCIIOJIB3YIOTCS U UCIIBITHIBAIOTCSI aHUOHUTBI C
Pa3HON OCHOBHOCTBIO, CTPYKTYPOH, ITIOPUCTOCTHIO.

Hcronp30BaHNE CUHTETUYCCKUMX MOHHTOB, 00JaJar0IIMX OOIBIION
€MKOCTBIO, BBICOKOM CEJICKTUBHOCTHI), XMMHUUYECKOM CTOMKOCTBIO U
MEXaHMYECKOM MPOYHOCTBID  HE TOJIBKO OKAa3bIBa€T pEUIAIOIIee
BJIUSIHUE HA Pa3BUTHE MHOTHUX OTpaciied MPOMBIILUIEHHOCTH, HO H
MO3BOJISIET KOPEHHBIM 00Pa30M YCOBEPIICHCTBOBATH TEXHOJIOTUYECKUE
MPOIIECChl, HMCKIIOYUTh OOJBIIIOE YHUCIO JHEPro- M TPYAOCMKHUX
orepanuii, CHU3UTh CE0ECTOMMOCTh BbhIpabaThIBa€MOW MPOYKIMU. B
HACTOfAIEe BpeMs Ppa3HOOOpa3HbIE HWOHUTHI TPUMEHSIOTCS B
TEXHOJIOTUSX  HEOPraHWYECKMX UM  OPraHUYeCKHUX  BEIECTB,
MUHEpaJIbHBIX  yIOOpeHMi, mUIIEeBOM U  (apMaleBTUYECKOU
MIPOMBIIICHHOCTSIX, BOJONMOATOTOBKE. IoHHBII 0OMeH Haren
HIUPOKOE TPUMEHEHHE U B THAPOMETALTyprun. B kauectBe copOeHTa
P M3BJIICUEHUM MOJMOJEHAa Ha OOJBIIMHCTBE MNPEINPUITHI 0
MOCJIETHETO BpeMEHU puMeHsiics annoHut BII- 11, nmpencrasusronuii
co0oii comoaumep 2-MeTUI-5-BUHWINUPUANHA C JUBUHUIOCH30JI0M
(IBB). Ceituac nTpPOU3BOJACTBO  BUHUJIUPUIUHOBBIX HOHUTOB
OCTAHOBJICHO, a €CJIM U OKa)KETCS BO3MOXKHBIM €T0 BO3OOHOBJICHHE, TO
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[leHa BUHWIMMPUAUHOBBIX HWOHHUTOB Oy/IeT BechbMa BBICOKON B
HECKOJIBKO Pa3 BBIILIE IO CPABHEHHUIO C MIOHUTAMU Ha MOJMCTUPOJIBbHON
OCHOBe. B cBs3M ¢ 3TUM moOTpedOBaIUCH Apyrue 0ojiee TOCTYITHbIE
WOHUTBI, NPUOIMKAIOIIUECS 110 CBOMM CBOKCTBaM K aHHoHUTY BII-1n
U CIOCOOHBIE 3aMEHHUTh €ro B THApOMETaTyprum MonuOaeHa. K
YUCIIy NEPCHEKTUBHBIX COPOEHTOB OTHOCAT HMOHUTHI, BBITYCKAEMbIE
kommnanueit  «Purolite», HexoTOpbBIE U3 HHUX  XOpOLIO
3apEKOMEHJIOBaM  ce0si B JPYrMX  TUAPOMETaJUIyprHYECKHX
nporeccax. OIHAKO HapsAy C IIHUPOKO  U3BECTHBIMU CMOJaMU
«Purolite» Ha pbIHKE TPHUCYTCTBYIOT W JApPyrHe 0Opas3ibl HOHHUTOB,
ropaszio MeHee H3ydeHHble. [1o3TOMy MpeAcTaBiseT NPaKTUYECKHN
MHTEPEC UCCIIEI0BAHNE EMKOCTHBIX XAPAaKTEPUCTHK Psiia AHUOHUTOB U
UX CPAaBHUTEJIbHBIN aHAJIU3, a TAK)KE ONTUMHU3ALUSA TEXHOJOTUYECKHUX
napaMeTpoB Ipolecca copOUMU B AMHAMUYECKUX YCIOBUSX. B aTHX
1nensax ObUI0O MPOBEACHO U3y4YeHUE COPOIMOHHOW CIOCOOHOCTH
MaKpOIOPUCTBIX CJIA00OCHOBHBIX aHMOHUTOB: «Purolite» A-100,
«Puorlite»A-100 Mo (V306ekucran), «Puorlite»A-100 Mo (Pymbinus)
u BD-301G-1, BD-301G-2 (Kuraif) B cTaTU4ECKOM M AUHAMUYECKOM
pexumax. B pabote Oblia uzyueHa copOIuss MoanbaeHa aHHOHUTAMU
13 MOJACIBHBIX pacTBopoB (NH,),MoO,u u3 pacTBOPOB, MOTYyYEHHBIX
pH COJIOBOM BBIILEIAYBAaHUN OTpabOTaHHBIX
amoMoko0ansToMonnoeHOBbIX  (AKM) karanu3aTopoB, copepiKaiiux
7-13% Mo. Cnenyer OTMETUTb, YTO BO BTOPOM CIIydyae Ha MpOlecc
COpOLIMM OKa3bIBAJIM 3aMETHOE BIIMSHUE NPUMECH psAa METaJJIOB,
nepexoJdlie B  pacTBOp MNpu  BblmenaynBanud. CymmapHoe
COJIEpXaHhe KOOaIbTa, HUKENS U MEIU B MPOMBIIUIEHHOM (DUIbTpaTe
nocturasio  2-3r/n.  Ha  oOCHOBaHUM  BBITIOJIHEHHBIX  MOJIEIBHBIX
AKCIEPUMEHTOB MOXHO peKOMeH10BaTh aHMOHUTHI «Purlitey A-100 Mo
uBD-301GK nOpOMBIIIEHHOMY HCIIOJIb30BAaHUIO B  HMOHOOOMEHHBIX
anmaparax ¢ He IMOJBWXHBIM  CJIO€M HOHMTA. [[ng TOBBIIICHUS
(P PEeKTUBHOCTH MpoIlecca CIEAYeT HUCIOJIb30BaTh HE MEHEE YeThIpex
KOJIOHH, TPU U3 KOTOPBIX JOJDKHBI pPabOoTaTh IOCIEIOBATEIILHO Ha
copOLuH, a 4eTBepTast B 3TO BpeMsl HAXOJUTHCS Ha pereHepalyu.

Huskoe conepxaHue peHHsT B HCXOJHOM ChIpbe OOYyCIaBIUBAET
TPYAHOCTH €T0 U3BJIeUeHU. B psife cimydae, 0cOOCHHO Tpu TiepepadoTKe
HECTaH/IapPTHBIX MOJHMOAEHOBBIX KOHIIEHTPATOB C HU3KUM COJEpKaHUEM
MOJMOJEH, TPUMEHSIOT TUAPOMETAUTYPIMUECKUN Mpenen  dTHX
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KoHIIeHTpaTtoB. [lpu mnepepaboTke MOJIMOJACHOBBIX KOHILIEHTPATOB
THJIPOMETAJUTYPIrHUECKUMU METOAAMU (pasioKEHHE a30THOM KUCIIOTOM)
pEHUI TPAKTUYECKH TMOJHOCTHIO MEPEXOJUT B a30THOCEPHOKHUCIIBIE
MOJHOACHCOAepKAIIe MaTO4YHble pacTBOphl. Huskoe copepkaHue
PEHHS U CIOXHBIN COJIEBOM COCTaB UCXOJIHBIX PACTBOPOB MPEATIOIIATAI0T
IBYXCTaJUIHOE  COpPOLIMOHHOE  KOHIIEHTpHUpOBaHWE peHusd. s
MIPOBEJICHUSI BTOPOU CTaJMM KOHUEHTPUPOBAHUSI B PEHUI COJIEpIKAILIUX
aecopbarax yCTaHAaBIMBAIOT KHCJble 3HaueHHs pH u  ucmonb3yror
CJ1a000CHOBHBIE AHWOHUTHI, OJHAKO MPUCYTCTBUE PEHUS U MOJIMO/ICHA B
pacTBOpax B aHUOHHOM (QopMe TpuU CYIIECTBEHHO OOJBIINX
KOHIICHTpAIUAX MOJMOJIEH W ONpeJesieHHas CXOXeCTh CBOMCTB
MOJIMOJIaT— W TEppEeHaT-MOHOB MPHUBOMAT K TOMY, UYTO 3HAYCHHS
KoadduIMeHTa pa3ieicHUs] PEHUH/MOMOACH Ha CTaJUsAX BBIICICHUS
PEHMS HE CTOJIb CYIIECTBEHHO.

B nOpOMBIIIEHHOCTH HCHONB3YIOT PA3IMYHBIE TEXHOJOTUYECKUE
BapUaHThl  M3BJICUCHUS PEHUS W3  PacTBOPOB C  IOMOIIBIO
aHMOHOOOMEHHBIX cMOJ. HauOonbplieil E€MKOCTBIO — OTIMYAIOTCS
MIPUMEHSEMBIE ISl 3TOW LU CUIIBHOOCHOBHBIE cMOJIbI AB-17, AB-27,
AM-24 wu npyrue. IlomHas oOMeHHast €MKOCTh MO PEHUIO 3TUX CMOJ
nocturaet 50-60% npu pH=6-8, 1 noHmKaeTcs Npu Nepexoe B KUCIYIO
Cpelly M3-3a KOHKYpPEHIIMM aHMOHOB KHCIIOT, HO BCE K€ COXpaHsercs
JOCTaTOYHO BBICOKON. CpOACTBO NEppeHaT MOHA K CHIBHOOCHOBHBIM
CMOJIaM CTOJIb BEJIMKO, YTO PEHUIl HE JIIIOMPYETCS CO CMOJIBI Ja)e
pacTBOpaMu €IKOTO HaTpPHsL.

BcenenctBue 3TOro 3iIOMPOBAHHME BEAYT PAcTBOPAMU CHUIIbHBIX
KHUCJIOT TAKUMH KaK 7H PacTBOpP COJISIHOM, 4-5H pacTBOpP a30THOM WIH
IH pacTBOp XJOpHOM KUCHOT. J[JIsi M3BIEUYEHUSI PEHUS UCIIOIB3YIOT U
cnaboocHoBHbIe aHUOHUTHI Mapku AH-2®, AH-21 u npyrue, koTopbie
MMEIOT MEHBIIYI0, YeM CUJILHOOCHOBHBIE aHUOTHI, EMKOCTh. OHAKO
UX TMPEUMYIIECTBO 3aKJIIOYAaeTCsi B BO3MOKHOCTH 3JIBIOMPOBAHUSA
pEeHUsT U3 CMOJl pPACTBOpAMU COABbI WM aMMHuaka. ITOT Crocod
HanOoJiee 1 6e30MaceH U TEXHOJIOTMYECKH Y00€H MPHU IKCILTyaTaluH.

CopOito  MeTaUIOB U HMCKYCCTBEHHO  IMPHUTOTOBJIEHHBIX
TEXHOJIOTUYECKMX PACTBOPOB HM3Y4Y&IM KakK CTaTUYECKUM, TakK U
TUHAMAYECKHUM MeTonoM. [lpu wum3ydeHuM CopOIMM CTaTUYeCKUM
METO/IOM B KOHHYECKYI0 KoJOy émkocthto 200 mi momemamu Ir
copbeHta u 3aquBaiu B Hero 100 M MCKYCCTBEHHOTO
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TEXHOJIOTMYECKOr0 pacTtBopa. OMNbITBI MPOBOAWIM B CTaTHYECKUX
ycioBusx B TeueHue 48 yacoB. KonnyecTBo afgcopOMpoBaHHOIO MeTalIa
OTPENENsUId IO PA3HUIE KOHIEHTPAIM HCXOJHOTO W OCTaTOYHOTO
pactBopa. /[lnsi mpoBedeHus cOpOLMM B JUHAMUYECKUX YCIIOBUSIX
CTEKJSIHHYIO KOJIOHKY HaOWBaaM COpOEHTOM U 4epe3 KOJIOHKY
MPOMYCKaJI UCKYCCTBEHHO MPHUTOTOBJICHHBINA pacTBOp. Ji1si cpaBHEHMS B
AHAJIOTUYHBIX YCIOBUSAX OBUIM UCHbITaHbl NpuMmeHseMbli B AIMK
copOent ¢pupmsbl Purolite mapku Sim 202/4408.

B Tabmune 1 mpuBeneHbl pe3yiabTaThl COPOLMM  pPEHUS U3
HCKYCCTBEHHOI'O TEXHOJIOTMYECKOTO pacTBopa. BuaHo, 4ro Bce
pa3paOoTaHHbIE TPAHYJIMPOBAHHBIE COPOEHTHI MPOSABISAIOT OOJBIIYIO
COpOIIMOHHYIO  CIIOCOOHOCTH IO PEHUI0, YeM MPOMBIIICHHO
npumensieMbiit copoeHT Sim 202/4408. B wactHoctu COE copOeHToB
[I-MIA-1-2 u TI-M]JIA-6 1o penuto moutu B 2 pa3a OOJbIlIe, YEM Y
OPOMBINIJICHHOTO  copOeHTa. OHAKO CleayeT OTMETHTb, YTO
MPOMBIIUICHHBIA COpOEHT Oosiee u3OupareneH. M3 Tabmuipl Takxke
BHJIHO, YTO THUII COpOEeHTa (TO €CTh MpUpoAa PYHKIMOHAIBHBIX IPYIII
MOAU(PUIMPYIOIIUX areHTOB) €ro (PU3NYECKOe COCTOSHHE OKa3bIBAIOT
BIIMSIHUE Ha COPOLMOHHYIO CHOCOOHOCTh copOeHTa. Hebomnbiioin
OPOILEHT W3BICYCHUS MeTaula OOYCIOBIEH OY€Hb BBICOKOU
KOHIIEHTpaIMeil HUTpaT HOHOB B PAaCTBOPE.

Tabauya 1. Copboyuonnas cnocobHOCmMb AHUOHUNOS NO PEHUIO U
MONUOOEHY U3 UCKYCCMBEHH020 meXHoNo2uuecko2o pacmeopa A MK
(Meops=1,00e T=30°K, t=48 uacos, V=100mn, C,us,(Re)=1200, me/x,
[HNO;]=2002/n)

Tun CpasH(Re) Coaepxxanue Re H3Baeyenue

Ne
AHHOHUTA MI/J BCOpOeHTe, MI/JI Re,%
1 | Sim 202/4408 956,0 24.4 20,33
2 | I-MIOA-1-1 889,0 31,1 25,92
3 II-MJJA-1-2 772,1 42,8 35,65
4 IM-MJ1A-2 891,0 30,9 25,75
5 ITI-MJTA-6 7940 40,6 33,83
6 IM-MJ1A-7 914,0 28,6 23,83
7 I1-MJ1A-9 865,0 33,5 27,92
g | HMAH-KIM 960,0 24,0 20,00

TKaHb
o | TAH-KIM 972.0 228 19,00
BOJIOKHO
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JlanpHelye uccieqoBaHusl ObLIM TMPOBENEHBI B JUHAMMUYECKUX
YCIIOBUSIX, MO3BOJISIFOIIMX MOJEIUPOBATh TEXHOJOTMUECKUN IMPOLECC
W3BJIICUEHHS METalyla B MpPOMBINLIEHHOCTH. Kak BHIHO U3
MPEACTABICHHBIX AaHHBIX copOeHT MJIA-1 copOupyeTr MOHBI peHus
(IOE 1o pennro cocrapinser 24,5-28,5 mr/T.
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