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The paper presents a method of obtaining high-dispersed zinc powders by
electrolysis and comparison of the properties of zinc-rich compositions prepared
using as a pigment zinc powders obtained by different methods. Measurements
have shown that the electrical conductivity of zinc-rich coatings containing
electrolytic zinc powder, not inferior to the conductivity of the film with powder
PZHD-0 obtained by the method of evaporation-condensation, despite the sig-
nificant difference in the amount of zinc pigment. On the basis of the received
data we can conclude that the use of electrolytic zinc powder as a pigment will

significantly save zinc.
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Introduction

The main structural material of
modernity is steel, which actively cor-
rodes and therefore requires anticorrosive
protection. For the prevention of destruc-
tion of metal structures, passive defense
is used: the surface is covered by various
isolating coatings: bituminous mastics,
polyethylene and epoxy film, and isola-
tion. However, in places where the integ-
rity of such coating is broken, metal ac-
tive corrodes. In contrast to the isolating
coatings, tread zinc-rich coatings possess
complex mechanism of protective ac-
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tions. With the penetration of moisture
into the film pigment, zinc powder acts
as protector, providing a cathode-term
protection of steel substrates. Currently,
the production of zinc-rich compositions
uses zinc powder, which is produced by
the evaporation-condensation (1). The
powder particles obtained by this method
have a spherical shape and size of 3—8 mi-
cron (2).

Prerequisite of zinc-rich coating effec-
tiveness is its conductivity (3) that occurs
with the introduction of a large amount of
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pigment to the composites. Substitution of
zinc particles of spherical form with ‘scaly’
ones enhances conductivity in coatings.
Electrolytic zinc powders are without
doubt advantageous in terms of the prop-
erties of the pigment, as they are charac-
terized by a branched structure and high
degree of purity of the metal. However,
the mean particle size after zinc removal
from the cathode is substantially higher
than that of powders obtained by metal-
lurgical method; therefore, there requires
an additional operation for grinding den-
dritic precipitation.

The advantage of electrolytic method
of producing dendritic metal precipita-
tion is the ability to influence the dynamic
of growth and structure of the particles,
changing the composition of the solu-

The experimental procedure

To select the conditions for obtaining
a high-dispersed zinc powder, studies of
the dynamics of growth of dendritic per-
cipitation of zinc in solutions of different
concentrations (0.12, 0.24, 0.36 and 0.45
mol /1 ZnO, and 4 mole / 1 NaOH) at the
depletion rate (Dr) 3, 6, 9 were carried
out. Depletion factor Dr is the ratio of a
given current to the limit one on a smooth
electrode. Investigations were carried out
at the facility, which allows simultaneous
recording of the amount of capacity, con-
ducting videorecording of percipitation
growth and determining the amount of
generated hydrogen. Cylindrical rod cath-
ode made from zinc with diameter of 1.8
mm was put in the cell center. The edge of
the cell was covered with anode from zinc

Experiment results

Intensive growth of dendrites in the
initial stages of electrodeposition was
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tion, the amount of current or potential,
or polarization mode. In industry, powder
precipitation is obtained under conditions
of polarization by constant current ex-
ceeding the value of the limiting diffusion
current. Quantitative description of the
process of electrocrystallisation of metal
dendrites using model representations
provides the opportunity for reasonable
choice of the conditions for obtaining
powder precipitation with specified char-
acteristics (4).

The aim of this study was in obtaining
high-dispersed dendritic zinc precipita-
tion and comparing the properties of zinc-
rich compositions prepared using zinc as
pigment powders obtained by different
methods.

sheet. Electrochemical measurements
were performed using an electrochemi-
cal station ZIVESPS; Sony DSR-200SE4
was used for video-recording of the de-
velopment of dendrites.

Experimental batch of zinc powder
was obtained in laboratory electrolysis
unit by setting a DC. After powder trim-
mings from the cathode, powder was
washed off the electrolyte, dried and
milled in a porcelain mortar. For a com-
parative study of conductivity of zinc-rich
coatings, compositions were prepared us-
ing powders produced by electrolysis and
evaporation-condensation method. Films
resistance was defined by the current-
voltage curves (3).

gradually slowing down. Termination of
active extension of dendrites is due to a
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decrease of the current density amid the
growth to the limiting diffusion, which
confirms a sharp decrease in the absolute
value of the polarization observed in the
chronopotentiograms, and termination
of hydrogen gas emission. Significant
impact on the dynamics of dendritic pre-
cipitation is played by electrodeposition
conditions. Increasing the current and the
concentration of the solution increases the
rate of elongation of precipitation with
simultaneous reduction in time of active
growth of dendrites. Maximum length of
dendritic precipitation with increasing Dr

Model description

For selection of the conditions for
obtaining high-dispersed zinc powders,
structural properties of growing dendrite
precipitation were calculated: the tip ra-
dius of RB branches of dendrites and
the density of their placement amid the
growth of N percipitation using model
representations [3].

Analysis of the experimental data has
proved that the change in dendrites length
in time (t) can be described with high
level of accuracy with exponential rela-
tionship

y(t)=y0[1—exp(——tD, (1)
T

where yo and 1 are empirical parameters.

For approximation of the change in
differential current output, empirical re-
lationship of the following form can be

used:
a+b-t

c+d-t @

When receiving the dendritic precipi-
tations, crystallization of metal occurs,
primarily, on tops of dendrites generating
the precipitation growth front. The cur-

BT(t):
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is growing, but is little affected by con-
centration. Differential (instantaneous)
current output, which was calculatedfrom
the change of the amount of emitted hy-
drogen in time period At, is of great im-
portance for the exploration of the kinet-
ics of electrodeposition of dendrite metal
precipitations. Differential current output
increases with decreasing of given current
and with increase in the concentration of
metal ions in solution. At the end of the
elongation of the active precipitation, its
value is close to 1.

rent density on the tops can be calculated
from the equation of mixed kinetics (4):

1 5
iB imu icqy

At high cathodic polarization kinetic

current (ikin) is much larger than the dif-

fusion (isf), so in equation (3), the first

addend can be neglected. Then it can be

written for the current density on the tops

of the dendrites:

zZFDc, A
no @
where: D is the diffusion coefficient of
zinc ions, ¢, is the concentration of zinc
ions in the solution.
In accordance with Faraday’s law the

rate of precipitation elongation is propor-
tional to current density on the tops:

I (1) =i,y ()=

(=22 )

vMe

A

v — Me
where ~Me p

" is the molar metal vol-
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ume. The joint solution of the equations
(4) and (5), and differentiation of depend-
ence of the length of the dendrites from
the time (1) allowed to calculate the ra-
dius of tops:

Dcv, 1
rB(t)zo—Met, (6)
ool

Some part of the current goes onto the
reduction of the metal; this part is derived
from the magnitude of instant current out-

put (2):
I-Bm(t)=i,2nry -N-n(dy+2y)H . (7)

From equation (7) with (1) and (5) we
have obtained an expression for the calcu-
lation of density of peaks layout peaks at
the growth front:

1-Bm(t)(vye / 2F)
ry [J;O]exp(—i)%z (dy+2y(t)) H

The calculations showed that during
electrolysis an increase of the dendrites
peaks radius (Figure 1), and a decrease
in their number. Increase in depletion rate
(values of given current) and decrease
in the concentration of the solution help
to ensure receiving of a dendrite with a
small peaks radius.

Based on these results the follow-
ing electrolysis conditions were selected
to receive an experimental batch of zinc
powder: zinc ion concentration of 0.1
mol / I, Dr = 9. Deposition was led on
copper cylindrical electrodes with di-
ameter of 11lmm and height of 40mm,
which were beforehand covered with a
zinc layer with thickness of 20 microns.
Comparative studies of the properties of
electrolytic zinc powder and powder of
brand PTSDV-0 prepared by evapora-

N=

- (8)
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tion-condensation method, as well as the
properties of zinc-rich coatings prepared
using these powders were carried out on
the CJS Scientifically Industrial Hold-
ing VMP. It was established that oil-ab-
sorption of PTSVD-0 powder is 5 times
less than oil absorption of zinc powder
obtained by electrolysis, which indicates
a high specific surface of the latter. The
consequence of this is that the use of a
pigment of electrolytic zinc powder leads
to a significant reduction in the critical
pigment volume fraction (CPVC)) in the
paint (Table. One).

Table 1
Properties of zinc powders, obtained by
different methods
Parameter Electrolytic PTSVD-0
powder
Oil absorption

Me / 100g 65,8 12,6

CPVC% 25,3 28,0

The measurements showed that the
conductivity of zinc-rich coatings con-
taining an electrolytic zinc powder is not
inferior to the conductivity of the film
with a powder PTSVD-0, despite the sig-
nificant difference in the amount of zinc
pigment. Comparison of protective prop-
erties of zinc-rich films requires addition-

1

E

= 1

(V]

-

'-r-; 2
Time, sec

Fig.1. Time variation of the radius of the
peaks of zinc dendrites at a concentration
0,12mol / L (1,2,3) and 0,24mol / L
(152,3%andDr3(1,1),6(22°),9(3,3")
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investigation; however, based on these  electrolytic zinc powder as a pigment al-

data we can conclude that the usage ofthe  lows cutting costs.
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Bbi6bop ycnoBuii nonyvyeHUs 3NeKTPOIMTUYECKUX
NOPOLIKOB LMHKA AN METa/UTHANO/IHEHHbIX
KoMno3uuun*

B pabote npeactaeneH cnocob nosyyYeHUs BbICOKOAUCMEPCHBLIX MOPOLLKOB

LMHKA 31EKTPOMI30M W CPABHEHWE CBOWCTB LWHKHAMOMHEHHBIX KOMMO3ULWWA,
MPUrOTOBMEHHEIX C NMPUMEHEHMEM B KayecTBe MUrMEHTa LMHKOBLIX MOPOLLKOB,
MOMYYEHHbIX pa3HbIMM MeTodamu. [lpoBedeHHble M3MepeHus nokasamu, 4To
yOe/nbHasa 3MeKTPONPOBOAHOCTb LMHKHAMOHEHHBIX MOKPLITUA, COAEepXKaLmx
3NEKTPONUTUYECKMIA MOPOLUOK LIMHKA, HE YCTYNAeT No NPOBOAMMOCTM NEHKaM C
nopowukom MMUBJ-0, nony4eHHOro METOLOM MCNApEeHUA-KOHAEHCALMM, HECMOTPS
Ha CyLleCTBEHHOE pasnnyve B KOJIMYECTBE LMHKOBOMO NurMeHTa. Ha ocHoBaHwm
MOMYYEHHbIX AaHHBIX MOXHO CAenaTb BbIBOA, YTO MCMOSIb30BaHUE 3MEKTPOUTH-
YECKOro MOPOLLKA LHKA B Ka4ecTBe MUrMeHTa MO3BOSINT 3HAYUTENbHO 3KOHO-

MUTb LIMHK.

*Pab6ota BbinonHeHa npu noaaepxke POOU, npoekt N© 11-03-00226
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Beepenue

OCHOBHOW KOHCTPYKIIMOHHBIN
Marepraig COBPEMEHHOCTH — CTallb, KO-
TOpasi aKTUBHO TIOABEPTAETCS KOPPO3UH
Y TI0ITOMY HYKJAETCSl B TIPOTUBOKOPPO-
3MOHHOM 3amute. s npenoTBpaiieHus
pa3pyImieHusT METAUTHISCKUX COOpYyKe-
HUW WCTONB3YIOT TACCHUBHYIO 3aIUTy —
Ha TIOBEPXHOCTh HAHOCAT pa3INYHbBIC
W30JIUPYIOIINE MOKPBITHS: OUTYMHBIC Ma-
CTUKH, TIOJINATUICHOBYIO, STIOKCUIHYIO 1

IUIEHOYHYI0 H3osAnuu. OJJHaKo B MecTax
HapyILEHUs LIeJIOCTHOCTH TaKOI'0 TIOKPHI-
THS METaJIJI aKTUBHO Koppoaupyer. B o1-
JIMYKE OT M30JUPYIOIIUX HNPOTEKTOPHBIE
[IUHKHATIOTHEHHBIE TTOKPBITHS 00JIa1aroT
KOMIUIEKCHBIX MEXaHHM3MOM 3allUTHOI0
nenctBus. [Ipr NIpOHMKHOBEHNHN BIIaru B
IUIEHKY TUTMEHT — LIMHKOBBIN MOPOILOK —
BBICTYTIACT B POJIM MPOTEKTOPA, 0OSCIICUH-
Basi KaTOJIHYIO 3alLUTy CTaJIbHON OCHOBBI.
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B Hacrosimee Bpems IpH TIPOH3BOJI-
CTBE UMHKHANOIHEHHBIX COCTaBOB WC-
MOJIB3YIOT HUHKOBBIN MTOPOILIOK, KOTOPBIH
MOJTYYaIOT METOAOM HCIapeHHs-KOH/ICH-
canuu [1]. Yactuipl moporika, moaydeH-
HBIC TaHHBIM METOJIOM, IMEIOT cpepude-
ckyro Gopmy u pazmep 3—8 MM [2].

OO0s3areNbHBIM ~ ycloBueM 3 dek-
TUBHOCTH [MHKHAMIOJTHEHHBIX TOKPHI-
TAW SBISIETCS 3IEKTPOMPOBOAHOCTH [3],
KOTOpasi BO3HUKACT IIPH BBEICHHUH B CO-
CTaB KOMIIO3UTOB OOJIBIIOTO KOJIHMUYCCTBA
IMUTMEHTA. 3aMEHA YacTH YACTHI[ ITMHKA
chepruueckoii (GopMBI Ha 4YelTyHdyaTyro
CIIOCOOCTBYET TOBBIIICHHUIO TTPOBOIMMO-
CTH MOKPBITUH.

HecoMHEHHBIM TPEUMYIIECTBOM C
TOYKH 3PCHHUSI CBOMCTB MHTMEHTa oO0Ia-
JAfOT  JJEKTPOIUTUYCCKHE  ITOPOIIKH
IIMHKA, TaK KaK OHHU XapaKTePH3YIOTCS
Pa3BETBIEHHOW CTPYKTypOH M BBICOKOM
CTETIEHBI0 YHUCTOTHl MeTayuia. OmHako
CPemHHUI pa3Mep YacTHIl IUHKA TOCIe
CheMa C Karofia CyIeCTBEHHO BHIIIE, YeM
y TOPOIIKOB, MONYYCHHBIX METaJUTyprH-
YECKHUM METOIOM, MOITOMY TpelyeTcs

Metoguka 3kcnepMMeHTa

Jlyist BBIOOpA yCIIOBHIA TIOJTYYCHHUS BbI-
COKOMCIICPCHOTO ITOPOIIKA ITMHKA OBLIN
MIPOBEIICHBI UCCICIOBAHMS 110 U3yYCHUIO
OUHAMHUKH POCTa JIEHIPHUTHBIX OCAIKOB
IIMHKAa B pacTBOpax pa3HON KOHICHTpa-
uu (0,12; 0,24; 0,36 u 0,45 mone/1 ZnO
u 4 mons/n1 NaOH) npu ko3 durmentax
ucrortenus (Ku) 3, 6, 9. Koapdumment
ucTomeHns: Ku — oTHOIeHne 3a1aHHOTO
TOKa K TPENeNbHOMY Ha IJIaJKOM DJICK-
Tporme. MccnmemoBaHWsS TPOBONMIM Ha
YCTaHOBKE, MMO3BOIIIIONICH OIHOBpPEMEH-
HO PETHCTPUPOBATH BEIWYHHY ITOTCH-
IFajia, MPOBOTUTH BHIEO3AMICh POCTa
ocagKa W ONPENeNsATh 00BEM BBIACISIO-

JOTIOTHUTETIbHASL ONepanus 10 Pa3Moiy
JCHIPUTHBIX OCAJIKOB.

JIOCTOMHCTBOM 3IIEKTPOIUTHIECKOTO
METO/Ia OTyYCHHUS ICHIPUTHBIX 0CaIKOB
MeTaJula SBISCTCS BO3MOXKHOCTH BIUSTDH
Ha JJMHAMHKY POCTa U CTPYKTYPY YaCTHII,
U3MEHSS COCTaB pPAcTBOPA, BEIUIHHY
TOKa WM TOTCHIHANA, PEKUM IIOSPU-
3alluHu. B TMPOMBIIIJICHHOCTH TOPOMIKO-
o0pa3HbIe OCAJKH TOJIyJaroT B YCIIOBH-
AX  TOJIApu3alui  MOCTOAHHBIM TOKOM,
MPCBLIIIAIOIINM BEJIMYUHY MPEACIIBHOTO
muddysnonnoro Toka. KommaecTsennoe
OIIMCAHNE TIPOIeCcca AIEKTPOKPHCTAIIH-
3aI[UH ICHIPUTOB METAJIOB C IOMOIIBIO
MOJIETIbHBIX TIPE/ICTABICHUN T103BOJISIET
00OCHOBAaHHO BBIOMPATH YCIOBHUS TIONY-
YCHUS TTOPOIIKOOOPA3HBIX OCAAKOB C 3a-
JTAaHHBIMU CBOMCTBaMU [4].

Lenp HacTosmed paboOTHI cOCTOsIIA
B IIOJYYCHUHU BBICOKOAMCHIEPCHBIX ICH-
APUTHBIX OCAaJAKOB HHWHKAa W CpPaBHCHUH
CBOICTB OUHKHAIIOJIHECHHBIX KOMIIO3U-
HHﬁ, IPUTOTOBJICHHBIX C MPHUMCHECHUEM
B Ka4€CTBE MUIMCHTA IMUHKOBLIX IMOPOI-
KOB, ITOJTYUYCHHBIX pa3HbIMU METOAAMMU.

merocst Bojopoaa. B menTp mmmuHApu-
YECKOW SYEHKH MOABOIUIIN CTEPKHEBOM
KaToJl, BBITIOJIHEHHBIA W3 ITUHKA JHaMe-
tpom 1,8 mm. Ilo kpato sueiiku pacmo-
JIaraJii aHOJ M3 ITUHKOBOTO JIUCTA. DIIEK-
TPOXUMHUYECKNE N3MEPEHHUS TIPOBOTUIH C
TTOMOIIBIO AIIEKTPOXUMUYECKON CTAHITUU
ZIVESPS, s Bumeozamucu Ipoiiecca
pPa3BUTHSI JIEHAPUTOB HCIIONH30BAIN BU-
neoxamepy Sony DSR-200SE [4].
OnpITHYI0O MapTHIO WHKOBOTO IIO-
pOIITKa MONTyYaid B JIAOOPATOPHOM 3JICK-
TpoJiu3epe TpU 3aJaHUM TIOCTOSHHOTO
toka. [locie cuncTku ¢ Karona mopoIIoK
OTMBIBAJIM OT DJIEKTPOJINTA, CYIIMIA H
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u3Menpuan B papdoposoid crynke. Jis
CPaBHUTEIBHOIO HCCIEIOBAHUS — JJIEK-
TPOMPOBOTHOCTH [IMHKHAIIOIHEHHBIX I10-
KPBITHI OBbLIM MPUTOTOBICHBI COCTABBI C
NPUMEHEHHEM IIOPOIIKOB, ITOIYy4EHHBIX

Pe3yub'ra1'b| JKCNepuMeHToB

VHTEeHCUBHBI POCT [EHIPUTOB Ha
HauaJbHBIX CTAJNUSX DJIEKTPOOCAKICHHS
nmocTeneHHo 3amemnsics.  [Ipexparie-
HUE aKTUBHOTO YMJIMHEHUS JEHAPUTOB
CBSI3aHO CO CHIDKEHUEM IUIOTHOCTH TOKa
Ha (pOHTE pocTa JIO MpeneiabHON Iud-
(hy3HMOHHOM, YTO IMOATBEPXKIACT PE3KOE
YMEHBIIICHHE a0COJIFOTHOW  BEJTHMYUHBI
MOJISIPU3AlliK, HaOIoIaeMoe Ha  Xpo-
HOTIOTEHITMOTpaMMax, W TIpeKpalieHue
BBIJICJICHUST Ta3000pa3HOTO  BOAOPOJIA.
Cy1miecTBeHHOE BIHMSHUE Ha JUHAMHKY
pPa3BUTHs JEHAPUTHOTO OCAIKa OKa3bl-
BalOT YCJIOBHS AyeKkTpoocaxkaeHus. [lo-
BBIIIICHUE TOKA M KOHIIEHTPAIUNA PaCcTBO-
pa TPHUBOAWT K YBEIWYEHUIO CKOPOCTH
VIUIMHEHHUST OCa/ika C OJHOBPEMEHHBIM

MogenbHoe onucaHue

Jlyist BBIOOpA yCIIOBHIA TIOJTYYCHHUS BbI-
COKOJMCIICPCHBIX MOPOIIKOB IIMHKA OBLI
IIPOBEJIEH pacyeT CTPYKTYPHBIX CBOHCTB
pacTylero AeHAPUTHOIO OCaaKa: paguy-
Ca BEPIUMH BETBEN JIEHPUTOB /'y, U ILIOT-
HOCTH UX pa3MelIeHUs Ha (POHTE pocTa
ocazika N ¢ OMOIIBIO MOJEIbHBIX MpeJ-
crapieHmi [3].

AHau3 HKCIIePUMEHTAIbHbBIX JaHHBIX
IoKasajl, YT0 U3MEHEHHE AJIMHBI ASHpU-
TOB BO BPEMEHH () C BHICOKOM CTETICHBIO
TOYHOCTH MOKET OBITH OIMCAHO IKCIIO-
HEHIMAJIbHON 3aBUCUMOCTBIO

t
=y l-ew| |- (1)

IJIE , ¥ T — SMIIMPUYECKUE TAPAMETPBL.

AIEKTPOIM30M U METOJIOM HWCIIApEHUSsI-
koHaeHcanuu. COMpOTHUBIECHUE TIIICHOK
OTIPEICIISIITU 110 BOJIBTAMITEPHBIM KPUBBIM

[3].

YMEHBIICHHEM BPEMEHH aKTHBHOIO pO-
cra jeHAapuToB. IlpenenbHas JUIMHA
JCHAPUTHOTO OCaJKa C YyBEJIUYCHHEM
Ku pacret, HO Majo 3aBHCHT OT KOHIICH-
Tpauuu. Bonblioe 3HaueHHE JUTS HCCIe-
JIOBaHUsI KHHETHKH 3JIEKTPOOCAKICHUSI
JICH/IPUTHBIX OCaJKOB METAJJIOB HMEET
T pepeHanbHblii (MTHOBEHHBIN) BBI-
X0l MO TOKY, KOTOPBIH pacCUMThIBAIH
[0 U3MEHEHHI0 00beMa BbIICIUBILETOCS
BOJIOpOJIa 32 MHTEpBal BpeMeHu Az, Jlng-
(bepeHIManbHbIi BBIXOJ MO TOKY BO3pa-
CTaeT C YMEHbBIIICHUEM 3aJIaHHOTO TOKa M
YBEJIMYEHHEM KOHIICHTpAIMK HOHOB Me-
TaJia B pacTBope. B MOMEHT OKOHYaHMS
aKTUBHOTO YIJIMHEHHUS 0CaJKa ero BeJu-
YrHA TPUOIIIKACTCS K SAUHHUIIE.

Jst  anmpoKCUMalM  W3MEHEHHUsI
TP PEepeHITMaTBLHOTO BBIXOAA IO TOKY
MOXXET OBITh HCIOJIb30BaHA SMIHPHUYE-
CKasi 3aBUCHMOCTh BUJIA:

B, (;):Lb't. 2)
c+d-t

Ipu 1ony4yeHHn ACHAPUTHBIX OCaj-
KOB KpUCTaUIM3allMsi MeTalula [poTe-
KaeT MPEeUMYIECTBeHHO Ha BEpIIMHAX
JCHIIPUTOB, 00pa3yroNMX (POHT pocTa
ocazka. [IJIOTHOCTh TOKa Ha BepIIMHAX
MOXXET ObITh PACCYMTAHA 10 YPABHEHHUIO

CMCIIIaHHOW KMHETUKH [4]:
r_r,r

iB iKl/lll lcd) ( 3 )
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[Ipu BBICOKOI KaTOAHOU MOJISIpU3aLAN
KMHETUIECKUH TOK (i ) MHOrO OOmbIIe,
qeM Jau(Qy3nOHHBIH (ic(p), MMO3TOMY B
ypaBHeHHUH (3) TIEPBBIM CIIATAEMBIM MOXK-
HO mpeHeOpeus. Torma Ans MJIOTHOCTH
TOKa Ha BEpLIMHAX JEHJIPUTOB MOXHO
3aIucarh:
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D — xospdunment mauddysun HOHOB
LIMHKA, ¢, — KOHIEHTPAIKs HOHOB [IMHKA
B pacTBOpeE.

B cootBercTBHM ¢ 3akoHOM Dapajnes
CKOpPOCTh Y/NTMHEHUS] 0CaJKa MPOTIOPIH-
OHaJIbHA MJIOTHOCTH TOKA Ha BEPIITUHAX:
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taa. COBMECTHOE pelIeHUe ypaBHEHUH
(4) u (5) u muddepeHTUpPOBaHNS 3aBUCH-
MOCTH JIJTUHBI JCHAPUTOB OT BpeMeHH (1)
TIO3BOJTIIIO PACCUUTATH PAIIYC BEPIIHH:
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Ha BoccTanoBneHnme MeTamia HICT
9acTh TOKa, OIpeesieMas BEIHMYHMHON
MTHOBEHHOTO BBIXOJIa IO TOKY (2):

I-Bm(t)=i,2nry -N-n(d,+2y)H .(7)

W3 ypaHenus (7) ¢ yuerom (1) u (5)
MOJTYYHJIH BBIPAXKEHHE JIJIsI pAcueTa IIoT-
HOCTH PacIoIOKEHHsI BEPUINH Ha (POH-
Te pocTa:
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[IpoBenennsle pacyeThl MOKA3aJH,
YTO B IIPOIIECCE AIMEKTPOIIH3a IPOUCKXOTUT
YBEIUUEHHE paiyca BepIINH ICHAPHTOB
(puc. 1) u ymeHbIIeHHEe X YncTa. YBe-
nudeHue kodG UIMeHT uctomeHus (Be-
JYUHEI 32JaHHOTO TOKA) U YMCHBIICHUE
KOHIICHTPAIIMH PAaCTBOPa CIIOCOOCTBYET
MIOTYYEHHIO JICHAPHUTOB C MAJIBIM PaHy-
COM BEpIIIHH.

Ha ocHOBe momyueHHBIX pPe3yabTaToB
OBUIM BBIOPAHBI CIICIYIOIIUE YCIOBHSI
ANEKTPOIM3a UL TIONyYCHUSI OIBITHOW
MapTHX IIMHKOBOTO TIOPOINKA: KOHIICH-
Tparwms HoHOB 1iHKa 0,1 Mo/, Ku = 9.
OcaieHne Beny Ha MEIHBIX [MINHAPH-
YECKHX 3JIEKTpoAax auamerpom 11 MM u
BbIcOTON 40 MM, Ha KOTOpBIE MpeaABapHU-
TEJEHO HAHOCWIIN CJIOH ITMHKA TOJIITHOM
20 MKM.

Ha mpeanpustun 3A0 HITX BMII
ObUTH TIPOBEICHBI CPABHUTEIBHBIC HC-
CIICIOBAaHUSI CBOMCTB  3JIEKTPOIUTHIC-
CKOTO TIOPOIIIKA IIMHKA U TIOPOIITKa MapKu
[II/IB-0, momydeHHOTO METOAOM HCIIa-
PCHUSA-KOHJCHCAIINN, a TaKKe CBOWCTB
[IUHKHATIOMHEHHBIX JTAKOKPACOYHBIX II0-
KPBITHH, MPUTOTOBICHHBIX C TPUMEHE-
HHUEM ITUX MOPOIIKOB. YCTaHOBJICHO, UTO
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Puc. 1. I3MeHeHue BO BpeMEHU
paluyca BEpILUH JAEHIPUTOB LIUHKA IIPU
konuentpaunu 0,12 mone/n(1,2,3) u 0,24

mons/a (17,2°,3%) m Ku 3(1,1°), 6(2,2°),
9(3,3")
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MacI0eMKoCTh Topotka mapku [T1IBJI-0
B 5 pa3 MEHBIIIE MAaclIOEMKOCTH ITHHKO-
BOTO MOPOINIKA, MOIYYEHHOTO AIIEKTPO-
JIM30M, 9TO CBHIIETEIBCTBYET O OOJBIION
VOCTHHOW TOBEPXHOCTH MOCIEIHETO.
Crnencreue 3TOTO WCIIONB30BAHHUE B Ka-
YeCTBE IMUTMEHTA JJICKTPOIUTHUCCKOTO
MIOPOIIIKA ITMHKA TIPHBOIAUT K CYIIIECTBEH-
HOMY CHIDKCHUIO KPHTHYECKOH O0BEeM-
Hoii nmomu nurmenta (KOKII) B kpacke
(Tadm. 1).

[IpoBeneHHbBIe U3MEPECHUS TOKA3aJIH,
YTO yACTbHAS DJICKTPOINPOBOTHOCTH INH-
KHAITOJTHCHHBIX TOKPBITHH, COAEPIKaIINX

ANEKTPOIUTHICCKHUI TTIOPOIIOK ITIHKA, HE
YCTyTIaeT MO MPOBOTMMOCTH IUICHKAM C
noporikom [T1IB/I-0 Hecmotps Ha cymie-
CTBEHHOE pa3IndHe B KOJMYECTBE ITMH-
KOBOTO THTMEHTa. [l cpaBHEHUS Tpo-
TEKTOPHBIX CBOWCTB ITMHKHAITOJHEHHBIX
TUICHOK HEOOXOIMMBI JIOTIOTHUTEIHHEIC
WCCIICIOBAaHMS, OJHAKO HAa OCHOBAHHH
MOJTYYEHHBIX JAaHHBIX MOXKHO CleNaTh
BBIBOJI, YTO HCIIOJIb30BAHHUE SIEKTPOIIH-
THYECKOTO TMOPOINKA IMHKA B KAa4eCTBE
MTUTMEHTA TT03BOJIHT 3HAYUTEIFHO YKOHO-
MUTD ITHHK.

Tabmuna 1
CBolicTBa LIMHKOBBIX MTOPOILKOB, IIOJIyYEHHBIX Pa3HBIMU METOLAMHU
[Tapamerp [Topomutok anexTponuTuyeckuit MLB/-0
Macnoemkocts Mr/100 65,8 12,6
KOKII % 25,3 28,0
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