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norgy produutxon applied pr: uc;p es of mathematical modeling of process
- analysis of chain rezcticrs by methods of physical chemistry. Reults.
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Kmrouosi ciroBa: uiar

T2 CHCPTOUOCIB: Oloansento Ta Giorasy.
LTI 32CTOCYBAHHS MONEPEIHBO]T T AT0TO-
1:HA e(EXTUBHOCTI MPOLECIB EKCT-
TAHAMIIHOT KaBITAil JO3BOMNSE OB
WHHOT xaBiTa(ll He3HauHWH. Y BHMAIKY
cHuTe30BaHoro Giorasy. PospobieHa
s 5101 TITBEPIDKEHA BiMOBIAHICTIO
5 KOMIVICKCHHX KIHETHYHHX KOHCTaHT
3 X pOLECIB.
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PROBLEM STATE!
New energy sources in i

But by reducing the acreage of planta-
crops often leads to food crises (Latin

is important for sustainabic ( Eoe ae glooal .o}, wnich rightly leads the public oppo-
community, and for Ukraiae, - eatation sition o7 toe popuiation. In this context, perspective is
of the energy market, this prosiem 4 v acute. used a3 raw material for energy production of algae.
Prominent in the world heinnes to e o0 o omenders The nuse o asvuch areas does not cause a reduction in
ENEergy SOUrce or as rav. rater 5 fene 1 fmd. se it is fo them recently focused atten-
gy biomass (agricultural o g f <cisniste from many countries. Prospects of

agricultural crops crops wiich Sio oo b rreduction of energy involved leading
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2. The production of biogas.

Because cyanobacteria have very dense cell membrane,
the process of extraction can take place and biodegrada-
bie with fow intensity. For the destruction of the cell
membrane was chosen method of cavitation, in which
form zones of high and low pressure, which are destroy-
ing cell membranes. In this work, we investigate the

influence on the processes of using algae for energy
producticn of two types of cavitation: acoustic and

hydrodynaic.
To conlact acoustic cavitation suspension of cyano-
pacteria was introduced into the ultrasonic reactor (Fig.

i). Ultrasouic vibrations (frequency — 22kHz, power —
,45 W, ti tensity - 1.65 W/cm3 per unit volume) from

he EE wrator UZDN-2T passing-were made using mag-
netostriction radiator, immersed in the test environment
(‘ = 150 =i {4, 5] Taroughout the process through

e wesied saspension bubbled CO2. The reactor is con-
unuously cooled with running water. Conditions of the
ultrasonic wesatiment: T=298 K, P= 1-105 PA, vy3=22
kilz under the action of gas/UZ.
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mixed for 10 min. T
collected at the boitom o o2 1u
hexane lipids - in the
merged, then exiract qua:
ration cup. After evapo
gravimetric determined &

To 900 1";:5

79,5
i 804 L. -
i t A
0E
E 60+ B
- -: ‘\07;"
& 40,
B 307
< ~ "
5 20
Figure 2 — scheme of ' > r¢ WG roLeTaing sus- . i
pension of cyancbacicra i jid y Lyramic 0- ; :
cavitation: 1-motor : ady; ! 9, 3

working volume; 5 -:itand
gauge; 8—samplers; ¢ 1 ferice degree of cyanobacteria extract-
stage of the total number-bones)

e ;| — o treatment; 2 —treatment in
—processing in the field of hydro-

dyaamic cavitation.

e it
pre-wead

ultraswave

To determine the ms:
potentially can be exirac
conducted hexane extra
ple Nel, Ne2 arnct M
in a separating fi.«i, o
stirred vigoroug:y for 1
ed two phases: the 1ot
seaweed with weter - nc
hexane extracted lipids !
upper phase was washeo oid
to evaporation cup. Afler dryi

1 part of the biogas released
orepared by mixing a zero
with 500 mi of water and placed in
g solurions algae had pH=4,57-
phase of acetogenesis. Optimal for
th Ls a pH of 7-7,5, so the pH in

it 7.5 by adding small

in ok

from silt o

amounts ¢

remained on the surface Lo s ai 1y
Lipids re-extracied wit® - iz gas-outiet

other evaporator VL.,_‘ Adis
it, floating on the surfa. o
which was determi:
The researcit vesuli I
Studies have shcan 0 L
selected sample of cyan: o cte
weight. With samp.e Nel mia
amount cotrespoicing
algae. This resul. conti-.
raw seaweed 13 heavily 12

) i
{ ¢
e
.
=

' L

|
PRESSRL e

out processing for vi.er di SEetien
managed to extrac: ar
lipids. Thus, tread a
brane wall, and ic2c (0 1 3¢

Especially signitican. f
dynarnic cavitatios:, beco s al
ple exwracted manase alics 802
For experimienis wi - og
lating the upper lace o the s
amount of anaerchie be ¢ o
anaerovic decoin Ol .oan

60



Biogas was ¢
was immersed iri
tained below 5. Beoa
is in the form of ©
mation of carbon ¢ i«

water. The reacicr was w
prevent the ingrese of 1 :n

which temperaiui ¢ was

conditions). The conter .

1 min every 2 daye. 1n
Figure 5

3500 -pe-
3000 + i
i
2500 T e
= |
222000 __{A‘i =3 1ipot
2 | s
—
=)
'S 1500 +-
ke
=
)

0 0

UpEBa

Figure. 5 — Kinctics ui .
cyanobaceria i

Of interest 1 e comp:r
produced biogas <irin: .

samples. The resuiis ol ¢
Fig.6. For efficiency c

accepted number =
the sample after bydiod

106
g
S
g 2 au 7
8 g
[t E:‘ 70 i
2R
e = U
i
e
WX 3]
Q. T
L e
& e
g% .
= 30
kS BN
> ;
EE=Ile

HIHY

Figure 5 -The depe
produced from cyan

Kine

tics 01

Ladlee

iic

VO AHHS

i »3, as in the case of lipids of
czse of extraction of biogas pre-
ic matxon was the most effec-

of motagencsis most often present in 3

“rbon dioxide binds to the carbon carrier

e gy
¥ 4 0 gl 85 .,\/}.

n o cesvoxin (X1-COOH), which is
.t cier formiline group on the
‘5.2 eods Cl- group in two con-
_ticns 1o education metylp deriva-

n the ©ccond phase branch anabolic

14 rouiss.

roups of the carrier fed to the co-

iher educated methyl-CoM

ne collapse of the complex

vac- oniting step of the enzymat-
7ol L enzyme-substrate complex
pioduct, Michaelis and Menten
riving hyperbolic curve of
Jeiocity against substrate con-
o iz often used to describe the
2o ons, however, the complexi-
2wk othe use of this model is to
~aelis constant, which is a
method Layour-Burke [8],
03 oi'nonlinear regression for
-tis-M.enten.
is the description of the
« o the position analysis of
> of physical chemistry [9],
g synthesis of biogas from
sented in the form (Fig.7.).

—p» |B+A
& I
= .__3»
w e rein of the process of bio-

: Loosformations:

. uctive sites of synthesis of

wauon of the active centers
atation; V1 — speed con-
:c.3; V2 — speed constant
3 -- constant velocity stage

i nines the rate of reaction

ceoo of biochemical transfor-

.. rate of accumulation of

chain process), V1 depends

ciponents in the mixture,

", xn —specifies the rate of

“he dependence of V2 on the

. xnres is determined by the

' — determines the speed
FOCESS.



In accordance with

equation describing the « ings
accumulation can be wr.
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dt

t — is the time from the

a is the stechiometric co:

— =V, + (I, +al, }x

Suppose that at tin.

slightly changed so tha
cient degrec of accurac .
This really is true for the i

processes.

Proportional to the ©

note:
=V +ar;

rand S for these cono
rate constants of the rea.

pseudo first order, that

response (S) active sites
Let us denote ©=

slew of active sites. T
is reduced to the form:

Aﬁr“ %r"”"u‘atiO"\ of
12l an U tr

(
Let us accept the assurmic

in the system Vbio dir.
tration of active sitzs

£ - the constant of pro
tration of active siies
yield of biogzs
Taking into account (¢

Vie =

exV
Y=l
- b
{l/)

Y — comptex kincii

¢(t) -a funciion of (i

Analyzing the tvpe
the conclusion that
formula obtained b
tion Michaels-Me:

known biclcgical taws
Accordinz to e

the rate of =i
biogas is in

62

AYHE
~iochemical reactions, and

~g exponentially, reaching
‘12 exhaustion of raw mate-
(0 biochemical transfor-

’/"v// from the beginning of
15 by analogy with the kinet-
—actions [9], called the in-

vl of biochemical transfor-

L. picsence of 3 periods

127 i active sites of biochemi-

~uecd process of biochemical

.the process of biochemi-
complete exhaustion of raw

.« 10 biochemical transfor-

.. 5, the presence of 3 periods

o< lor tup synthesis of biogas
’ ansition kinetics with

¢ .mcxsectlon point of line

> curve 1 and 2 periods.

¢ for the investigated pro-

v using the data presented

wstructions it has been es-
‘he fermation of biogas in

-+, which were processed in

Citation tel = 10.9 days;
crmation of biogas in the
“oul treatment and treated

salues the opportunity to
oped mathematical model
'ooow 1 he audit was conduct-
Lrac a ion of the sample,

.. o ayurodynamic cavitation

Qius without treatment and
i fieid, the kinetic curves
ulidation was performed
e development process of
sot the investigated de-
> 19 day of research. Be-
= 0f blochiemical transfor-
_armona process because
atat.on of the material, the
-rocess which falls out of
-urch, Inevitably worsened
cucves obtained by the
The test results showed
relationsnip between ar-
ne. and the determination
HQHSHI}) established using
,9958 and 0,9954) con-

o
en

1 ':ependences allows to
.ae developed mathemat-

(—\

Pt
{2

12




ical model and provides (22
values of the kinetic consia
the importance of which v

¥ = 316,25 ml.
about-making in the fi

W, = 263,95 ml.
(without treatment and
ultrasoundj. et the verios
be used for caleulatior s

CONCLUSIONE.

showed tha: promising .5

algae, biodiczzsl and b
ed culture ot blue-greor
therefore the extraction 10

small portion of the creruy

influence of the cavit. o
of hydrodyiamic cav .2y
the efficiency of the ¢t

Experitiients on e pio

that pre-treatinent o
tation field d
the produciicin of bic g

&

faster, and tic amount of oo

er {approxinately 207,
dation of b.omass of o,
shaped cucves, indicsting:

biochemica! reactions [iai -

biogas. The mathemecios
adequacy o!” which s cu
the theoretic:!

MATEMATY

M. C. Mzansora:
Hauwor . -
yi.C.Basi; opsr, 12,
B. B. Huwudopss
Kpemersiyiqxui aau
v Tepioraiickas, 0
E. B. Xup.iamosa
Kpemeriry/ignl no

0. 4. G
Bulcwie:  npugizods
HASHELE 1 NIRRT

¥a Teacp

- 1R

Hokazaie
buorasa. 1., JBEL :
TPEABAPWTC. T HOM Do ¢

TUBHOCTH 1i30SCLOn 3.7 00

CKO¥ KaBii ik HGIBO..
HUE dKyCin4CCKOM LB
JMYMBALTC.. . AJCK

MPOLECLa LT
Karsgza..ae ©

estroys tae cel

BE3IIEK

« e 1/2015 |

V

22l

4 b}

,), and
/i

s

¢

&

I'ease

i !

3

Hv

~

A110n 01

nis

CCA C:

TOPOC

an

mmal@

i Muxar
3. B-mai

Muxar.

-t B-mai
3CKOTO

v pruHa E-m
~Baxrep!

2L a"Huqg C
s M T,

resa Ouc:

- ATh KOOI

J# TIPUA

U morasa. Pe
. \433Ha K,

, CTAHOBJIC
BL3OBAM
.Ta3, Aur

o]

05

., Epoue: ik
the poss:b
G constan's

Nikifor v ok
V'Ensurii g
imming o
HISIEY AN

se

WPy
s £1VE

Nikiforov.

“CPYESSICi ¢
| problein.

SGrinyulk,
... vol. 6. nc
skoruk.

E208 13, ; 61

~

nofuels.” Co
wtional g
., 1no. 48..p.
4 Litovelent
o 1950).
21 convers (
s [lim,.p20 «
rdited by

ontk  [Bi

i

N

isiTy.

7 3A BHOT -

£ )OTPRmCKOY ™

<@kdu.edu.u

LOTPaaCKoT
w@rmail.ru

APCTBEIHOT
seinikov.svs@y 1al

. [POH3BONCIEL 57 oY
YCTAHOBIIEH » 1.
HMUYECKAT K& it

Y CTAHOBNCHD. T4 1]
2080 BKCTPALHPS. +AlEL
- THAPGHUHAY

iaHa MaTeMaTt:” ‘ceiadsn

2 (1015 (= B VSR QUL
HEHEHVS KOMIL' 7T 4B

2 waen

0

LS
complex values of the
oI biogas.

ENCES
var, S.V., Shmandy, E.V.

“afety through the use of

“uatic biogas” Engineer-
cruniversity collection of
p. 51 —56.

v, ¥.,P., Shmandy, V.M.

--grecn algae for biogas

iiation n0.6, pp 35 —37.

125, "On the methods of

1igae problem." Transac-
4 medicine 1ss. 4, pp. 27

suet from algae" Agro-
~auk, M. D., Vsemirnova,
cucuon of third genera-
cientific works of Vinny-
wsity: Series Economics,

warciko, K. V., Struchal-
4 prospects of anaerobic
o acids into biogas ",
S.( 2004), Biohimiya:
oo, GEOTAR-Med

cnvraova,  N.L. o (1987)
chemistry], Yu.l.Panov

[ IL-3EJIEHBIX

JCHIreTa 0€e30MacHOCTH

cuTened: OHOIu3ens |
3HOCTH TIPUMEHEHHs
| i yReNH4YeHus 3 ek-
- SReHME THAPOJHHAMUYC-
{fI4TOB, TOTAA KaK BIHS-

ssiraiud Ha 30/% yBe-
CLiCITR TIpOLecca CHHTE3a
2BHCHHUS 3KCIICPUMEH-
UHETUYECKUX KOHCTAHT

n

~OC MOIOCIIHUPOBAaHHE.



