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Pexxumbl u napaMeTpbl IPUTOTOBJICHUSA PKAHBIX 3aKBACOK

Tabmuua 1 raHonerrruyeckor oueHkH. [lomydeHHble pe3yb-

TaThl TIOKA3JIM, YTO OIBITHBIC OOpa3mbl xyieda

HaumenoBanue napamerpon [ycrsie 3axBackn| JKumxue 3axpacku | M TPABHIBHYIO thopmy, XapaKTepHbIi 1BeT
Bnaxxnocts, % 55...60 68...72 @, PA3pbIXJICHHY 01135 YPY TIOpHCT! ’

= a TaloKe BKYC M 3aIlaX, CBOMCIBEHHLIE PYKAaHOMY
Temmneparypa, °C 26...28 28...30

x71e0y 0€3 TIOCTOPOHHMX TIPHUBKYCOB.

[IpomomKkuTensHOCTS OPOKEHHS, Yac 3,0...3,5 3,0...4,0 Ha OCHOBaHMM BEIIEH3IIOKEHHOIO MOYKHO
Koneunas KHUCJIIOTHOCTB, T'paj 11...13 9...12 PEKOMEHIOBATDL KCIIONIL30BAHUE 3aKBACOK, IIOIY-
INomsemuas cuna, MUH 20...24 23...28 YEHHBIX ITyTEM CIOHTAHHOTO OpPOXKEHWsI, BMECTO
KonuuecTBo 3akBacku 60,0 50,0 PasBOZIOYHOTO IMKIA B HEOONBIINX ICKAPHSIX.
Ha B0300HOBJIEHHUE, % [puroroBieHye TecTa Ha TYCTBIX M KUIKHUX 3a-
KonunuecTBo 3akBacku B T€CTO, %0 40,0 50,0 KBACKax MpOLIE OCYILIECTBILATh 0 JBYXCTa IHii-

TAaKoe e KOJMYECTBO M3 MyKW M BOZIBI U BOCHPOM3BOZICTBA
HOBO#1 moprw [3].

Crnemyer OTMETHTb, YTO IIPOU3BOICTBEHHBIE 3aKBACKU
HaKaIUIMBAJM B HEOOXOIMMBIX COOTHOIICHMSIX KHCIIOTOOOpasy-
1o1me OaKTepHH, APOXOKEBbIC KISTKH M OPTAaHIYECKHE KUCTIOTHI
[2]. B HenpepbIBHO OCBEKAaEMBIX PKaHBIX 3aKBackax ObUIO 00-
Hapy)KEHO OINpeeeHHOe KOIMYECTBO Pa3sHOOOpasHbIX OakTe-
prii BHOCHMBIX C CBIPBEM, B TOM UHCIIE KYJIBTYPBI JUKOH MUK-
podmopsr. Ho B mporiecce OposkeHus 3HAYMTEBHAS YacTh ITOM
MHKPOQIIOPHI TIOABIBUIACH KUCIOTOOOPa3YIOMIMH OaKTepHsi-
M. Ha 0cHOBaHWH 3TOro MOXXHO 3aK/TIOUHTh, YTO 3aKBACKH BbI-
BEZICHHBIE ITyTEM CITOHTAHHOTO OPOYKEHHSI MOYKHO HCTIONB30BaTh
B IIPOU3BOJICTBEHHOM IIPOLIECCE BMECTO 3aKBACOK, BBIBEICHHBIX
10 Pa3BOIOCHOMY IMKIY C TPUMEHEHHWEM YHCTBIX KYIBTYp
JIPOSOKEH M MOJIOYHOKHCTIBIX OAKTEPHIA.

Ha ocHoBe 3axBack, TOMy4EHHOH IyTeéM CITOHTAaHHOTO
OpoxkeHnst, ObITa MPOM3BENICHA ITPOOHAST BBITICUKA PYKAHOTO XJIe-
6a. KadecTBO roToBBIX 00pa3IioB OBLIO ONPEIEIEHO ITyTEM Op-

HOMY IIMKITY: 3aKBACKA, TECTO, TAaK KaK OH SIBIISICT-
s MEHee TPYJOSMKHAM 1 MEHEE JUTHTEIBHBIM JUTS TIPSIIPHSTHIA
MaITOi MOIITHOCTH. B ciydae HEOOXOIMMOCTH C YIEeTOM BO3-
MOMKHOCTEH TIPSIIIPUSTHS MOXKHO TIOOOpaTh OINTAMAJIEHYFO
TEXHOJIOTHIO BBHIBEJICHHSI 3aKBACOK.

Ha ocHoBaHMM MPOBENEHHBIX UCCIIEIOBAHUI MOXHO CJie-
JIATh CIICTYFOIIIE BHIBOMBL:

1. M3ydeHO UCHONB30BaHUE 3aKBACOK, MOITYYEHHBIX ITy-
TEM CIIOHTAHHOTO OPOYKEHHS.

2. Tloxa3zaHa BOSMOMKHOCTH FWICTIONE30BaHMS TYCTBIX M
JKHZIKUX 3aKBACOK, TIONYYCHHBIX TIPH CTIOHTAHHOM OpOYKSHIH B
TIPOM3BOZICTBEHHOM TIPOIIECCE.

3. OrmMedeHo, 9To X1e0, BBIICUCHHBIM Ha CITOHTAHHO 3a-
OpOIMBIIINX 3aKBACKAX, TTO OPraHOEITAIEeCKOH OICHKE OTBEUAI
TIPETBSBILIEMBIM TPEOOBAHISIM TS PAKAHOTO XJ1e0a.

4. PexOMEHIOBAaHO FWICTIONE30BAHKE 3aKBACOK, IONydeH-
HBIX Ha OCHOBE CITOHTAHHOTO OpO’KEHWSI, Ha TIPSIMIPHSTISX Ma-
JIOM MOIITHOCTH.

Tocryma 022012

L CIMCOK JIMTEPATYPBI

1. Ayspman, JI.S. Texnonorus xnebonekapHoro mpousBoactsa [Tekct] / JI.SI. Ayspman. — 8-e uzn., nepe pa6. u aun. M.: Jlerkas ¥ nuieBas mpo-

MBIIIJIEHHOCTE, 1984, —¢. 416.

2. Tamenko, JLIT. MIHTeHCHHKaLms OMOTEXHONOTHYEeCKHX mporieccoB B xieboneuenuu [Teker] / JLIT. Tamenko. — Boponex: M3n-o BI'Y, 1991. —c. 208.
3. Ipo6ort, B.1. Texnonoris xnidonekapcbkoro BupooHunTea [Texcr] / B.I. Ipo6oT. Kuis.: ,,JToroc”, 2002. — c. 363.

VJIK 633.111.5: 902.7(Ykp)

KATERINA FEDOSOVA, Ph.D. (Engineering), Associate Professor (docent),
LEONID KAPRELYANTS, D.Sc. (Engineering), Professor
Odessa National Academy of Food Technologies, Odessa

PRIMITIVE WHEAT (POLBA) IN UKRAINE

Data are presented in the analytical review on growing and application of the
primitive wheat (polba) in Ukraine. It is shown that the history of polba in Ukraine
numbers several centuries. After considerable decay and neglecting, there is some re-
vival of interest to the culture. Properties of Ukrainian polba are reviewed, as well as
several recipes of polba porridge are given.
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B anammmieckoM 0030pe MPEICTABICHB! JAHHBIE 10 BBIPAIIMBAHUIO U
TPUMEHEHHUIO TIPUMUTHBHOI MILICHHIIBI (10N0b1) B Ykpause. [TokasaHo, 4o ucro-
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Introduction

Wheat was the main crop of Ukraine in the 19th century
and the most important exported food. In 1913, the sowing area of
wheat in Ukraine occupied 8.9 million hectares (5.8 million hec-
tares of barley, 4.5 million hectares of rye) or 31.8 % of the total
crop acreage and 36.0% of grain, including winter wheat was 3.1
and 5.8 million hectares of spring wheat. The total crop of winter
wheat was 3.6, spring one — 4.3 million tons. On the Right Bank
and Western Ukraine almost exclusively winter wheat was dis-
tributed, on the Left Bank and in the steppe dominated spring
wheat, while winter wheat was the main culture in the Crimea [1].

Since 1925 wheat area has experienced increase due to de-
creasing the acreage of barley, and more or less productive rye.
Spring wheat crops almost disappeared, because of growing new
varieties of winter wheat resistible to frost.

Wheat species grown in Ukraine are as follows: Soft or
regular wheat (7riticum aestivum Linn.) is the main component of
bread products. Hard wheat (Triticum durum Desf)) is used for
making macaroni dough and to improve conventional bread
products. Also the following wheats are grown in Ukraine in lim-
ited amounts, such as polba (7riticum dicoccum - used for produc-
tion of cereals), spelta (Triticum spelta), Polish wheat (Triticum
polonicum), English wheat, or mast (Triticum turgidum) [1].

In recent years interest has raised to natural, environmental-
ly friendly products including primitive wheat called «polba» in
Ukraine and Russia. It became so theoretically popular that it even
obtained the name of «caviar of cereals» [2-5]. The current inter-
est to polba is related to the development of organic farming. This
culture grows on various soils without fertilization and is extreme-
ly economical and resistant to diseases and pest damage. The cur-
rent rush in polba demand in Western Europe is due to extremely
useful and even therapeutic features of polba. It has high content
of protein, amino acids, vitamins and iron.

60

XapdoBa HayKa i TEXHOJOTis

Ne 1(18)*2012



Ximisn xapuosux npodyKmie i mamepiaris. Hoei 6udu cuposunu =

Development of organic agriculture in Ukraine has just
started. Polba is cultivated now only in Cherkassy, Zhitomir, and
Volyn regions [6, 7]. Private Company Haleks-Agro, village
Stryyeva, Novograd-Volyn district, Zhytomyr region cultivates
polba since 2008 [6, 18]. It has concluded over 300 contracts for
leasing the land (shares), and received a certificate program in or-
ganic farming in Dutch by the Control Union and the Swiss or-
ganization «IMOp. In the north of Ukraine there are 10 000 hec-
tares under polba and in 2010 there was the first harvest. Seeds
(the German variety) were bought at a price of 1000 EUR per ton
and imported from Europe [18]. Productivity of polba in Ukraine
is from 1.5 to 4 tons of grain per hectare. There is also a «Live
Earth of Potutory « small company at Berezhanskiy district, Ter-
nopilska region where they grow up polba [19].

In Russia polba is not very popular. It seems, that only two
farmers grow polba there 3, 5, 20, 21]. V. F. Timofeev [20]
grows polba at a small private enterprise in Kukmor settlement,
Republic of Tatarstan. In the 90s he saved 100 kg of polba in the
same experimental farm where grain could abyss, and then the
story of polba in Russia threatened to break off. There is a small
private enterprise «Chaharny in Kasumkente village, Suleiman
Stalskiy district, Dagestan where M. Ahmad revived the primitive
variety of polba called «Lezgi Chahan» [21].

Some history of polba

Cultural polba (Tritikum dicoccum Schrank) and spelta
(Tritikum spelta L.) are ancient wheats known from prehistoric
times. They formed an epoch in the development of agriculture
from early Neolithic to the 1st century BC. These two species are
closely related in their history. In the first half of the XIX and XX
century cultural polba was called the «usual polba» and spelta -
the «real polbax». This has caused some confusion in the names of
the cultures that differ substantially in quality characteristics of
grains as raw materials for bread and cereals. The more interesting
of these two types of cultural polba is T. dicoccum [8].

Herodotus (V millennium before Christ), who visited Egypt
about 450 before Christ, wrote about the bread «olura» (polba) as
the only bread of Egyptians: «The ancients consume wheat and
barley, but the Egyptians considered shameful to take them in the
food; they prepared their food from «olura [9].

Primitive wheat (polba) as a culture is also known from
ancient times in the North Caucasus, Europe (former Soviet
Union), as evidenced by archaeological remains of this culture

tion of more fertile soft wheat. In Crimea polba was found at the
Kerch Peninsula near Feodosia. Polba was formerly grown in Ta-
tar villages near Bakhchisarai, but the 1933 survey of the Crimean
peninsula has not revealed any traces of polba. Known historical
events and social upheavals in mid twentieth century, mass depor-
tations of the population adversely affected the lifestyle of the
population in Ukraine, destroyed here many cultural traditions, in-
cluding traditions of farming. The disappearance of polba was one
of the outcomes of these events [13]. Nowadays polba is pre-
served mainly in areas where the population retains elements of
national culture. For example, in Armenia and Dagestan polba is
not only saved by people, but also its crops increase [14]. The
problem of polba’s revival as a culture in Ukraine is relevant for
today:

Properties of Ukrainian polba

Cereal crop of polba has several valuable features. This
plant differs by resistance to adverse soil and climatic conditions.
It is characterized by rapid ripening; it is well growing on black
soil, on clay, in taiga and peat bogs. Polba is more resistant to cold
and drought than wheat, less damaged by pests and diseases. The
negative economic qualities include rough neural films that are
snug against the grain and cover it [15]. Polba is a cereal contain-
ing 17-23% of protein, and 38-40% of gluten [17]. Size of grain is
small (mass of 1000 grains in average is 29-35 g, unlike wheat
with the mass of 1000 seeds of 40-50 g).

Cereal grains made of polba are known by their good taste
and nutritional benefits. For taste and nutrition polba porridge is
not inferior to buckwheat one. Output of cereals grain from polba
is 61-85%, while the barley - 56%, buckwheat - 69%, millet -
77%. Groats from polba are glassy and do not create mucus dur-
ing cooking, so it is indispensable in preparation of many national
dishes [14]. So, in the Caucasus and Dagestan they prepare polba
pilau, which local people value above the rice one. According to
researchers [14], porridge made of various samples of polba has
pleasant smell, crumbly structure, soft texture, and good taste. The
coefficient of soft boiling in different samples of polba is from 6.6
to 8.0. Data on the chemical composition of polba flour [9] are
shown in Table. 1.

Table 1
Data on the chemical composition of flour polba with two
types of Tr. dicoccum and Tr. Spelta [9]

dating back to II-V millennium BC. Scientists believe that the
center of polba origin is the Eastern Mediterranean, Caucasus,

and Abyssinia [10, 11]. The first mentioning of the polba culti-

vation in Ukraine, as well as in Russia was in the 15th century.

The main crops were focused at Crimea, Middle Volga, and

. Composition of flour
Quality Score Tr. dicoccum Tr. Spelta
Moisture, % 11.2 11.0
Ash, % 0.783 0.555
Protein, % 13.79 12.5

Astrakhan province [12].

In Ukraine polba as a cereal culture has ancient traditions.
The oldest polba was found in the Chernivtsi region and belongs
to 4th century BC. In Ternopilska region finding refers to the
bronze century. In the Carpathian region polba was cultivated to
mid-50's of the 20th century (under the names «orkish» and
«lusknytsya»), and in the Slovak Carpathians - even to the 80’s.

In the tsarist Russia, including Ukraine, polba was the main
type of wheat till the end of 18th century. It was appreciated for
ease of cultivation and unpretentiousness. In Ukraine wheat ap-
peared in culture at 4 - 3 century BC (hard wheat and widely used
type of wheat - hulled wheat called in Ukraine «polbay). Porridge
from polba until XVIII-XIX centuries was very common among
eastern Slavs. Polba had immense popularity primarily due to its
excellent agricultural characteristics. Since XIX century the sharp
decline in crop of polba was observed against expanding produc-
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Data on trial for bakery properties of polba flour [10] show
that dough during the kneading is sticky, elastic, and smooth. Dur-
ing maturation, it darkens. Yield of dough from 100 g of flour is
157 grams. Yield of bread from 100 g of flour is 146-148 g.

Ready bread is dark brown with smooth crust. Color of
crumb is grayish. Taste is sweet, not like wheat or rye bread. In-
dex of porosity varies from 94 to 96%.

Current data [16] show that the amino acid composition of
flour obtained from polba species 7r. dicoccum (Emmerich) and
Tr. Spelta (Spelta) is very close to the amino acid composition of
wheat flour used as a reference sample (Table 2).

Analysis of Table. 2 data shows that in the flour with spe-
cies Tr. dicoccum and Tr. Spelta, as in wheat, lysine is the limiting
amino acid. However, the lysine content in flour from these types
of polba is higher compared with wheat flour respectively by
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Table2 away. Then add salt in the ready porridge to taste,
Amino acid content (g/100 g protein) in flour obtained sugar and butter and let stand covered for an hour
from Tr. dicoccum and Tr. Spelta after the cereal is ready to eat. Taste of the finished
FAO Wheat Tr. dicoccum Tr. Spelta dish is amazing - a ]jgl.lt' shade of walnut With bright
Amino acid | Scale Content| 5 | content| S°° | content| S€OT€ wheat taste Very numuous, perfggtly gatlsﬁes hun-
(1985 protein,% protein,% protein,% |  ger. Grains do not boil soft, remaining intact, have a
Threonine 340 | 2.75 81 2.95 87 2.63 77 beautiful yellow-pink color. Polba porridge with
Valin.e . 3.50 | 3.92 112 4.36 125 4.16 119 butter substitute meat, since polba contains up to
Methionine 151 1.40 1.58 26% of protein and 18 essential amino acids.
Cysteine 250 | 2.34 94 2.25 90 2.03 81 Recipe 1o, 2 [3], Polba porridge is cooked
Leucine 6.60 | 6.68 101 6.91 105 6.76 102 . ’ ’ . .
Isoleucine | 2.80 | 332 | 119 | 366 | 131 | 354 | 126 | this way: well-washed polba is soaked in water for
Tyrosine 3.07 254 294 20-30 minutes (like rice), water is drained, pour wa-
Phenylalanin | 6.30 | 4.82 77 4.59 73 4.78 76 ter (1:1.5) and cook in no enamelware on medium
e heat for about half an hour at the end of lid closure
Lysine 5.80 | 2.09 36 2.47 43 2.25 39 hold for another five minutes, turn off the heat and
Aspartic Acid 4.26 4.72 4.57 still keep the lid for steaming. Cooking it, basically
Serine 4.85 4.65 4.57 mix it with different fillings. And cook it in a pure
Glutamic 34.20 31.05 34.37 . .
Acid form of salt in water and then add either honey, or
Proline 10.86 11.06 10.92 milk, or butter. It is very well kept after cooking in
Glycine 3.29 3.30 3.08 the fridge, and the ingredients that are added just be-
Alanine 2.96 2.99 2.78 fore eating, introduce diversity. In addition, it is
Arginine 3.78 4.92 3.98 good to combine polba porridge with meat in pilaf,
Histidine 2.00 2.47 2.04 as cereal does not stick together and absorbs flavor

18.2% and 7.7%. Data [16] on the study of rtheological properties
of dough from flour 77 dicoccum and Tr. Spelta are shown in Ta-
ble. 3. Job of strain (W) for flour with Tr. Spelta is higher than for
the reference sample by 4.6%, and the formation

and fat. It is a good alternative to rice. Porridge turns

fragrant, nourishing and easily digested.
Recipe no. 3 [17]. Ingredients: 1 cup of polba, 0.5 liters of
yoghurt, /2 cup water, 0.5 liters of milk, 100 grams of butter. Soak

; t Table 3
time of dough with flour from Tr. Spelta more Rheological properties of dough
than in reference by 3.8 times. This suggests that
«force of flour» from Tr. Spelta is higher than that | parameter Wheat Flour from Flour from
flour Tr. dicoccum | Tr. Spelta
of wheat flour. -
. . Index of extension (G) 23.0 21.9 34.3
Bread obtained from flour 77 dicoccum and -
Tr. Spelta, has a higher ratio of fic vol Job of strain (W) 173 118 181
- opelta, as Cr Tl Of SPECtlic VOIUME 17rp tio of dough elasticity to 038 0.95 0.25
compared to the reference wheat sample, correct | 1.4 city (P/ L)
form, pulp color from cream (77 Spelta) to grayish - | Apsorption of water,% 49.4 58.0 54.0
(Tr. Dicoccum), pleasant taste and aroma. Crumb | "Time of dough formation, min 130 130 5.0
is characterized by granular and rough structure | Resistance, min 10.0 4.0 6.3

compared with the control sample [16]. Perhaps
this bread can be recommended for prophylactic or therapeutic
nutrition. Thus, polba is a perspective culture that would be ap-
propriate to use in bakery and pastry products to develop competi-
tive products and improve functional technological properties of
flour.

Recipes of polba porridge

There are several recipes for preparing foods from polba.
One of the polba porridge recipes was given by Dr. E. Serebryan-
skaya, an expert in healthy living, absolute Olympic gold medalist
in thythmic gymnastics, 8-time World Champion, nine-time Eu-
ropean Champion [17].

Recipe no. 1 [20]. A glass of whole or crushed polba; Clab-
ber - 0.5 cups; Milk - 0.5 cups; Salt, sugar, butter - to taste. Mix
yogurt with a glass of cold water, soak polba in this mixture for 5-
6 hours. Then rinse groats and put them in a pan, pour in half a
cup, which had previously been halfa cup of water and milk. Mix
everything and put to boil on low heat until all the liquid boils

polba overnight or at least 5-6 hours in a mixture of yogurt (or
sour milk) with spring water. After this, rinse the seeds in cold wa-
ter and boil milk over low heat. After boiling the liquid, wrap in a
blanket or something warm and let stand for 30-40 minutes. Serve
filled with oil.

Conclusion

Due to high content of protein, amino acids, vitamins and
iron, polba has extremely useful and even therapeutic features.
The problem of polba’s revival as a culture in Ukraine is relevant
for today:
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IIEPCIIEKTHBHOCTbD HCIIO/IB30BAHHUA ATOMH3ATOPA
«(I'PAOUTOBAA BTY/IKA-OH/IBTP» IIPH ATOMHO-ABCOPBIITHOHHOM
OIIPE/[EJIEHHH TAKE/IBIX METAI'IOB

B crarbe npHBeEHbl AHATUTHYECKUE XapaKTEePHCTUKU M
BO3MOJKHOCTH aTOMH3aTopa «rpad)uToBas BTYIKa-QUIBTP» MpU
aTOMHO-a0COPOLIMOHHOM OTpEeIeIEHHH HEKOTOPHIX KOMITOHEH-
TOB B Pa3IMYHbIX NPUPOAHBIX BOJAAX W IHILEBON MPOTYKIUH.
CchopmynupoBaHbl peKOMEHJANH O IPUMEHEHHIO.

KuaroueBble cjioBa: atomMuzarop «rpaduroBas BTYJIKa-
(unpTp», TSDKENBIE METAaJUIbl, aTOMHO-a0COPOIMOHHAS CIIEeK-
TPOCKOIHS, MATPUYHBIC BIIUSHHS.

In the article analytical descriptions and possibilities of
sprayer are resulted «graphite hob-filter» at atomic-absorbing de-
termination of some components in different natural waters and
food products. Recommendations are formulated on application.

Keywords: sprayer are resulted «graphite box- filter»,
hard metals, atomic-absorption spectroscopy, matrix effects.

KoHTpons comepxkaHus MUKPOKOIUICCTB TKEIBIX
METaJIOB, TAKUX KaK CBHMHEII, KaJMHUH, MBIIILIK U CeJieH
Ba)XEH B CBSI3M C WX BBICOKOH TOKCHYHOCTBIO U, BCIIEI-
creue o3toro, Hm3kux IIJIK. ATtomHO-abGcopOIMOHHAS
CHEKTPOCKOMHSI, B YACTHOCTH B €€ IIEKTPOTSPMHICCKOM
BapuaHTe, Ojaromaps XOPOIIUM AHAIUTHYECKUM Xapak-
TEPUCTHKAM: JKCIPECCHOCTH, MPOCTOTE, BBHICOKOW UYB-
CTBUTENBHOCTH, 9acTO TPUMEHSETCS JUIS WX OIpelee-
Husg. OIHAKO TIPH 3TOM 3a9acTyl0 BO3HHKAIOT MOMEXH,
CBSI3aHHBIC C MATPUIHBIMH dPPEKTaMU MIPHU BBICOKHUX CO-
JIEp)KaHUSAX COJIE M OpraHMYecKoro BellecTBa. Tpanu-
IUOHHO /ISl UX YCTPAaHEHUS TIPUMEHSETCS PAZ CIIOCOO0B
U TPUEMOB — OTIEJICHUEC MEIIAIOMNX KOMIIOHEHTOB OT
orpenensIeMbIX, Tak Ha3biBaeMas SPTF-Texauka, a Takxe
MPUMEHEHNE HEKOMMEpYeCKHuX aTomMu3aTopoB. Ilocmen-
HUE 00JalaloT PAOOM MPEHUMYIICCTB: MOBBIMIAIOT YYB-
CTBHUTENBHOCTh M CHIDKAIOT MaTpuyHble BIusHUS. OnqHa-
KO BCJICJICTBHE HX MAJIOH M3YICHHOCTH HEKOMMEPIECKUE
aTOMHU3aTOPHI TIPAKTUIECKH HE TIPAMEHSIOTCS B IPAKTHKE
OTEYECTBEHHBIX JIA00OPATOPHIA.

Hamm Oputi W3ydeHBI aHAJIMTHUYECKHE XapaKTepH-
CTHKH W BO3MOXXHOCTH aTOMH3aTopa «rpaduToBasi BTYI-
ka-¢pmibTpy» (puc. 1) mpu aToMHO-a0COPOLIMOHHOM OITpe-
JICTICHUH CBUHIIA, KAIMWs, MBIIIbSKA M CEJICHa B Pa3Iiid-
HBIX TPHPOTHBIX BOJAX W MHIIEBOU MPOTYKIMUA. ATOMHU-
3aTOp M3TOTOBIICH M3 MOPHUCTOrO TrpaduTa W BKIIAHIBACT-
csl B OOBIYHYIO TIMPOJIUTHIECKYIO TIeub. Uepes3 oTBepcTHe
U JDO3UPOBaHMA Tpoda TomaeTcss Ha TOBEPXHOCTH
(uIpTpa W pacmpocTpaHseTcs 1mo ero oosemy. Ilpu arto-

Puc. 1. O0mwmii Buja 3j1eKTpoTepMuyeckoii rpagpuToBoi

Tpy0uaToii neun ¢ «rpaguTOBOM BTYIKOH-PUILTPOM»:

1 - oTBepcTHE 17151 103MPOBAHNS, 2 - «BTYJIKA-(PUIABTP,
3 - TpyduaTas neun

MU3AIMN aHAJIUT W MaTpUNa HCTapstoTes U anddyHan-
PYIOT C pa3HOH CKOPOCTHIO Uepe3 MOopUcThIid rpadut. [Ipu
BBICOKHX TEMIIEpaTypax COCIUHEHUS IIETOYHBIX METal-
JIOB, M3 KOTOPBIX COCTOWT, B OCHOBHOM, MaTpHIa MHpH-
POIHBIX BOJ 00pa3ylOT WHTEepKaiatel ¢ rpadurtom. aH-
HBIH 3 (ekT yaepkuBaeT MUK UX UCTIAPSHHUS 110 CpaBHE-
HHIO C TUKOM, XapaKTEPHBIM ISl ONPEAEIAEMBIX KOMIIO-
HEHTOB (pwuc.2).

d 10 | |
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XapdoBa HayKa i TEXHOJOTis

/ b
PR
1 ) 3 4 — ; te
Puc. 2. PeructporpaMmma aToMHOIr0 (KpacHasi JTHHHUS) H
HeCEJCeKTUBHOI0 HCNapeHus (CHHASA JIMHUA) MHKDPOKOJIH-
yecTB Pb npu ero ucnapenuu ¢ «rpa)MToBoOM BTYJIKH-
¢uabTpa» (a) u creHKH neyu (0)

B ornMume OT TEXHWKU HCHApEHUs MHKPOKOJIH-
4ecTB MeTauioB ¢ 1uratgopmsl JIbBoBa, mpu pabore ¢
«rpaduTOBOH BTYIKOW-QUIBTPOM» BpeMs HX MOIHOTO
UCHIapeHHs, a TaKKe aMIUIMTyIa NMUKOBBIX 3HaueHHH al-
COpOLIMOHHOCTH aTOMOB Bo3pacraeT. [loBplmieHHe am-
TUTATY Il MOYKHO OOBSICHITH CHIDKEHHEM Hed() () eKTHBHBIX

Ne 1(18)*2012
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