«Advances in Science and Technology»
XI MexayHapo/iHasi HayYHO-TIpaKTH4ecKast KoH(epeHIHs

30 HOs1Ops 2017
Hay4Ho-u31aTebcKuii HIeHTp «AKTyalnbHOCTh. PO

CBOPHUK CTATEM

Collected Papers
XI International Scientific-Practical conference
“Advances in Science and Technology”

Research and Publishing Center
“Actualnots.RF”, Moscow, Russia
November, 30, 2017

Moscow
2017



V]IK: 630.576.8

POTENTIAL OF BIOMASS OF SOME HALOPHYTE PLANTS OF UZBEKISTAN AS SOURCES OF
THERMAL ENERGY
Alikulov B. 8., Jiyankulova Sh. K., Rakhmatova D. X.
Samarkand State University, Samarkand, Uzbekistan

This article presents information on the biomass potential of widespread halophytic plants, such
as H.strobilaceum, H. belangeriana, T. hispida, H. aphyllum and others (K. caspia, C. lanata, S.
microphylla) growing on the territory of Uzbekistan, as sources of thermal energy. This information is
of theoretical and practical importance, since it can serve the development of new alternative energy
sources.
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In the present conditions of reducing the world's hydrocarbon reserves in economically developed and
developing countries, an important attention is paid to studying the possibility of using alternative energy
sources as the most important factor of sustainable development and economic competitiveness. In this
connection, in the whole world, particularly in Uzbekistan, much attention is paid to research work aimed at
developing non-traditional methods and technologies for energy production and alternative energy historians
for them, as well as for their introduction into production [2, 3, 6]. In the Strategy of Action for the
Development of the Republic of Uzbekistan in 2017-2021 as one of the important strategic objectives, «... the
expansion of the use of renewable energy sources» [1].Today, using biomass of plants as a universal alternative
source of energy, it is possible to get environmentally friendly gas, fuel and electricity. The interest in using
biomass as an energy source is, first of all, biomass, which is renewed every year; accumulated energy can be
stored and used for a long time, and in various states; the possibility of transferring this energy to other types of
energy; in some regions this source of heat is cheaper than natural heat sources; as an environmentally friendly
source of heat; its use does not cause the appearance of toxic sulfur oxides in the environment; the balance of
carbon dioxide in the atmosphere and a number of other organically related factors [7-9]. Most of the territory
of Uzbekistan falls on a desert zone. The steppe territories of Uzbekistan, in particular the vast territories of
Karnabchul and Central KyzylKum, are not actually used in agriculture, but some halophyte plants that form a
large biomass here can be explored as reserves of alternative energy sources, which is an actual problem.
Potential of plant biomass as a source of thermal energy (based on direct combustion) has been studied by a
number of specialists. In particular, the energy potential of V. K.Verma and others (India, 2006) on a number of
algae, Xuiji Li and others (China, 2003) rice, and A. Osmak, A. Seregin (Ukraine, 2014) stems of buckwheat
and wheat straw, and the results obtained were compared with traditional sources of energy.

Based on the above analysis, we have set ourselves the goal of studying the biomass potential of some
species of halophyte plants as a source of warm energy. In our studies, halophyte plants
Halocnemumstrobilaceum (Pall) Bieb, Halostachysbelangeriana (Moq) Botsch, Tamarixhispida Willd,
Haloxylonaphyllum (Minkw) Iljin and others (Kareliniacaspia, Climacopteralanata (Pall) Botsch,
Suedamicrophylla Pall).To study the potential of plant biomass as a source of thermal energy, we studied their
heat capacity. The experiments were carried out using the methods of B. S.Beloselskii, V. Vdovchenko (1987),
V. I. Nikolayeva (2011) [4, 5]. The research was carried out in the laboratory of Department Physiology.
genetics and biochemistry of Samarkand State University. The results of the studies are given in Tables 1, 2 and
3.

Table 1. The annual yield of dry biomass of some halophytic plants, in thousands of tons (n = 5; P<0.05)

Typesofplants Total area, thousand Annual yield of dry biomass, Total annual amount of dry

hectares *** centner / ha biomass, thousand tons **
H. strobilaceum 400 9,0+0,8 360,0
H. belangeriana 180 6,8+0,8 122.4
T. hispida 220 8,3%1,3 182,6
H.aphyllum 250 6,8+1,3 170,0
Mixture of other 500 6,4+1,1 320,0

halophyte plants *

Total 1154.,8

*Types: K. caspia, S. microphylla and C. lanata, ** theoretically calculated, *** the area of halophytic
plants, is shown in the literature.



Table 2. Heat capacity of dry biomass of halophyte plants

Types Thermal energy, kCall / g
1 2 3 4 average** | kcal / kg
H.strobilaceum 3,6 | 34 | 3,5 ] 3,6 | 3,53+0,04 3530
H.belangeriana 3,634 437 38| 363007 3630
T hispida 3313534 ] 34| 340+£0,03 3400
H. aphyllum 3,7 140 | 39 | 3,8 | 3.85+0.,05 3850
Mixture of other halophyte plants * 3 2.8:1.27 -| 3,1 2,90 + 0,07 2900

*Types: K.caspia, S.microphyllaand C. Lanata, **n=4; P<0,05.

The results of the study (see Table 2) show that the heat capacity of the biomass of halophyte plants is
close to almost all species. If the heat capacity of a biomass of the H. strobilaceum species is on the average
3530 kcal / kg, then in other perennials such as H.belangeriana, T. Hispida and H. aphyllum, respectively, 3630
kcal / kg, 3400 kcal / kg and 3850 kcal / kg. The heat capacity of the mixed biomass of the remaining halophyte
plants (K. caspia, S. Microphyllaand C. lanata) was 2900 kcal / kg. The results show that the heat capacity of
H. aphyllum biomass is 15-20 % higher than in other halophytes. Comparing the heat capacity of the biomass
of halophyte plants with the same index of natural gas considered to be traditional fuel, it was obtained that |
kg of H. strobilaceum biomass is equivalent to 0.44 m3 of heat capacity of natural gas. The same indicator for
species H. belangeriana, T. hispida and H. aphyllum, are equivalent, respectively, to 0.45 m?, 0.42 m® and 0.44
m3 of heat capacity of natural gas. 1 kg of biomass from a mixture of other halophyte species (K. caspia, S.
microphylla and C. lanata) equivalent to 0.37 m® of natural gas.

Types of plants | Annual amount of |Heat capacity, | The heat transfer Equivalent
dry biomass, MJ / kg potential, * 106 | Natural gas, Fuel oil, Diesel fuel,
thousands, tons ** MJ thousand, m3 | thousand | thousand liters
liters
H.strobilaceum 360,0 14,8 5328 158.4 129,6 1224
H.belangeriana 1224 15,1 1848 55,1 44,9 42,5
T hispida 182,6 14,2 2592 76,7 63,1 59,5
H._aphyllum 170,0 16,1 2737 83,3 66,6 62,9
Mixture of other 320,0 12,2 3904 118.4 95,0 89,7
halophyte plants *

Total 16400 4914 399,2 377,0

*Types: K. caspia, S. microphyllaand C. lanata, **theoretically calculated.

Comparing the heat capacity of biomass halophyte plants in the same indicator of fuel oil, which is one
of the sources of thermal energy.it was found that 1 kg of biomass H. strobilaceum is equivalent to 0.36 liters
of heat capacity of fuel oil. In the same amount, the biomass of species H. belangeriana, T. hispida and
H. aphyllum, respectively, is equivalent to 0.37 liters. 0.35 liters and 0.4 liters of heat capacity of fuel oil. 1 kg
of mixed biomass halophytes (K. caspia, S. microphylla and C.lanata) may be equivalent to 0.3 liters of fuel
oil.

Comparing the heat capacity of biomass halophyte plants in the same indicator of diesel fuel as one of
the sources of thermal energy,it was found that 1 kg of biomass of H. strobilaceum type is equivalent to 0.34
liters of heat capacity of fuel oil. The same amount of biomass species H. belangeriana, T. hispida and
H. aphyllum, is equivalent, respectively, to 0.35 liters, 0.33 liters and 0.38 liters of heat capacity of diesel fuel.
Biomass from other halophytes (K. caspia, S. microphylla and C. lanata) can be equivalent to 0.3 liters of heat
capacity of diesel fuel per 1 kg of mixed biomass. The area of halophyte plants and their annual yields are
based on theoretical calculations (Table 1). which show that 5328x10° MJ of thermal energy is generated in
direct burning of the annual dry biomass of the H. strobilaceum plant (Table 3). With the direct burning of
plants H. belangeriana, T. hispida, H. aphyllum and in the mixed biomass of other halophytes (K. caspia,
S. microphylla and Clanata), this figure is respectively 1848x10°, 2592x10°, 2737x10° and 3904x10° MJ,
respectively.

Thus, the heat energy obtained from the general dry biomass, widely widespread in the territory of
Uzbekistan, halophyte plants Halocnemumstrobilaceum (Pall) Bieb, Halostachysbelangeriana (Mog) Botsch,
TamarixhispidaWilld, Haloxylonaphyllum (Minkw) Iljin and others (Kareliniacaspia, Climacopteralanata
(Pall) Botsch, Suedamicrophylla Pall) is 164x10° MJ, this number corresponds to 491.4 thousand m® of natural
gas, 399.2 thousand liters of fuel oil or 377.0 thousand liters of diesel fuel.

References:

. O‘zbekiston Respublikasi Prezidentining 2017 yil 7 fevraldagi 4947-sonli «O‘zbekiston Respublikasini
rivojlantirish bo‘yicha Harakatlar strategiyasi to*g risidangi farmoni.
2. AmmkynoB B.C. O cBsi3u BUIbI M KauecTBO ChIpE Ha BbiAeJeHHE GMOra30B M3 OCTATKOB OHOMACCHI PACTEHHIl.

22



Marepuanel X1 MesxayHapoaHoii HayuHO-NpaKkTHYECKOI MHTEPHET KoHpepeHuun «ITpodnembl U NepcneKkTUBbI

PasBUTHA HayKH B Hauaje TpeTbero Thicsuenerus B ctpaHax CHI». Ykpauna, [Tepescnas-XMenbHUUKHIA. -2013.

C.7-8.

ATbTEpDHAaTHBHbIE WCTOYHWKH SHEPrUd: BO3MOKHOCTH, MCMONb30BaHWE B Y30ekucTaHe. //AHAaTUTUUYECKHH

noknan (Jloknan noarorossieH L{eHTPOM 5KOHOMHYECKHMX HCCIIe0BaHMil npu coaeiicteun [TPOOH). 2011. Ne 3.

C.7

4. benocenbckuii b.C., Brosuenko B.C. KoHTponb TBepmoro Tornsvsa Ha anekTpoctaHuusx /benocensckuii 5.C.,
Bnosuenko B.C. — M.: Duepro-atomusaar, 1987. — 121 c.

5. Onpenenenue Tennorsl cropaHus Teepmoro Torumea. / CocT. B.U. Hukonaesa; ToMcKHiT monuTexHUYeckuii
yHusepceuteT. — Tomck: M3n-so Tomckoro nonutexHuueckoro ynusepcutera, 2011, — 24 c.

6. TlepcnekTuBbl pa3BUTHs BO30GHOBISEMON JHepreTHku B VY3bekucTaHe. // AHanUTHUYECKUil noknan ([oknan
noaroToBeH LIeHTpom 3KOHOMUYECKUX HccnenoBanuii npu coneiicteun [TPOOH). 2007. C.17.

7. Avgerinous O.S. Hydrolysis of xilan and fermentation of xylose to ethanol / Adv. Biotechnol. Proc. Int.
Ferment.-London.1980.-Vol 2.-P.119-124.

8. Balat M. Production of bioethanol from lignocellulosic materials via the biochemical pathway: A review.
EnergConversandManage. 2011, Vol 52. pp. 858-875.

9. Frigon, J.-C., Guiot, S.R. Biomethane production from starch and lignocellulosic crops: a comparative review.
Biofuels Bioprod. Biorefin. 2010, vol 4, pp.447—458.

98]

MNOTEHLHUAJ BUOMACCHI HEKOTOPBIX TAJTO®UTOB Y3BEKUCTAHA KAK UICTOYHUKA
TEIJIOBOW SHEPTUH
Anuxynos b. C., Kuanukynoea II. K., Paxmamosa /]. X.
Camapranockuii 2ocyoapemeennviii ynusepcumem, Camapkano, Yzoexucman

B oannoi cmamve npusedenvi ceedenus o nomenyuane Guomaccor wupoxo PacnpocmpaneHHbIx
eanogumneix pacmenui, maxux kax H. sirobilaceum. H. belangeriana, T. hispida, H. aphyllum u
opyeue (K.caspia, C.lanata, S.microphylla), npouspacmarowux na meppumopuu Y3oekucmana, kax
UCIOYHUKOG MENNOBOLU IHEP2UU. DMt C6EOCHUs UMEION MEOPeMUYECKOe U NPAKMUYECKOe 3HAYCHUE,
MAK KAK MO2YM ROCIYHCUN PAZEGUMUIO HOGBIX ANbMEPHAMUSHBIX UCTOYHUKOE IHEPUML.

Kutouesvie  croea:  omepeemuxa,  aromepnamuenvie  IHepremuveckue  UCMOYHUKL,
60CNPOU3BOOUMbIE IHEPeMUYECKUE UCMOYHUKY, 2aloDum, GuomMaccd, menioémkocms
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