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FENOL-SU SISTEMININ RADIOLiZ PROSESININ MODELLOSDIRILMOSI
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Moaqalado fenolun su mohlullarzzin radiolizi prosesinin kinetik modellagdirilmasi

naticasinda fenolun cevrilmo,

radioliz mohsulu olan pirokatexin,

rezorsin Vva

hidroxinonun amalo galmasinin radiasiya-kimyavi c¢ixisznin fenolun ilkin gati/zgindan

asililigi yranilmigdir.

Acar sozlar: radioliz, fenol, kinetik sxem

Neft emali, koks istehsali, boya
istehsal1 ilo masggul olan miassisalarin tullanti
sular1 ilo otraf mihit genis spektrds fenollar ila
cirklonir.  Fenollar toksiki maddslor olub
Beynolxalg toskilatlarin, o ciimladon Avropa
Ittifagqunin 1982-ci ildo gobul etdiyi prioritet
cirklondiricilor siyahisina daxildir.

Fenollarin suda duru mohlullarint bu
birlosmaloradon tomizlomok Ugun muxtalif
dsullarin - mévcud olmasina baxmayaraq
radiasiya texnologiyasmin bu mogsadls tatbiqi
bir sira sabablordon aktuallig kasb edir [1-3].
Radiasiya texnologiyas: digar Usullardan fargli
olarag kompleks tasiro malikdir: bu Gsulla

islonma zamani su mohlullarinda kimyovi
tomizlonmo proseslori ilo  yanast bioloji
tomizlonmo proseslori do bas verir. Bu
texnologiya optimal soraitds totbiq olunduqgda
bir moarhalali proses olub naticods son mshsul
kimi karbon gazi va suyun yaranmasina gatirir.
Elektron siratlondiricilori vo mixtalif gamma
stalart  monbalori  kimi qurgular hazirda
muxtalif tullant: sularmin tomizlonmasinda
istifado olunur. Digor torafdon boyuk hocmli
vo torkibindo mikro qgarsiglar olan Gzvi
birlagmolarin suda mohlullarinin bu
birlogmolordon  tomizlonmosina yararli olan
yegana usuldur.

KINETIK MODELIN SECILMOSI

Kinetik sxem hazirlanarkan suyun
radiolizinin asagidaki xususiyyastlori nozars
alinmigdir:

- Neytral muhitdo su molekullarmnin
y-stalart ilo garsiliglt tesiri naticesinda eaq,
OH, H, O, Hy, H,0,, H" vo OH™ omolo golir.
Ona gora do suyun radioliz prosesi asagidaki
kimi ifads olunur:

H,O— €aq» OH, H, O, Hy, H,0,, H , OH"
€aq, H Vo OH radiolizin radikal mohsullari, Hp,
H,0; iso molekulyar mahsullaridir [1].

Kinetik sxemdo hamg¢inin baxilan
sistemin radiolizi zaman1 fenolun sorf olunma
prosesinin radiasiya-kimyavi ¢ixis1 ilo barabor
sistemdsa hall olmus oksigenin sorf olunma,
mohsullar  kimi  isa  Hy0;-nin,  H»-nin,
pirokatexinin, rezorsinin, hidroxinonun amola
golmasinin  radiasiya-kimyavi  ¢ixiglarmin
giymotlori  toyin edilmis, bu c¢xislarin
mohlulda fenolun ilkin gatiligindan asililigi

muayyanlasdirilmisdir. Kinetik sxemin
nisboton  sadolosdirlimasi  Gglin -~ alinmis
mohsullarin  tokrar  reaksiyalari  nozars
alinmamisdir.

Proseslorin  kinetikasinin  riyazi

modellogdirilmasi MS Windows omoliyyat
sistemi t¢iin homogen kimyavi vo biokimyavi
GEPASI (ver.3.30) sistemlorinin kinetikasmnin
deterministik ~ modellogdirmo  programinin
kdmoyi ilo aparilmigdir. Bu programin tasviri

[4,5]-do verilmisdir. GEPASI programinin
interfeysi istifadogiya  program  soklinda
kimyovi sistemin tosvirini kimyavi reaksiya
dilindon riyaziyyat dilino (matrisa vo
diferensial tonliklar) gevirmays kdmok edorak,
modelin qurulma mosalasini  ohomiyyatli

daracoada sadslosdirir. Bu program segim tglin
riyazi integrallamanin 2 metodunu: birbasa va
ya askar (aydin) metodlar sinfino aid olan
Adams metodunu va geyri-askar (geyri-aydin)
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metodlar qrupuna aid olan Girin  oks
diferensiallama metodunu taklif edir. Bu va ya
digor metodun segimi diferensial tonliklorin
integrallanacaq sistemlorinin sartlik doracasina
asaslanir. Biz isimizda asasan Gir metodundan
istifado etmisik, belo ki, bu metod ham sart,
ham do geyri-sort sistemlori integrallamaga
imkan verir.
Asagidaki
olunmusdur:
- zaman — saniyo;
- hacm —1;
- gatilig — mol/I.
Modellogsdirma  zamani
parametrlor istifads olunmusdur:
- riyazi diferensiallama faktoru — (Derivation
factor) - +/-0.1%
- stasionar yol verms (S.-S. resolution) — 10”
- Nyuton iterasiyas: (¢oxdofali) (Newton
iterations) — 50

vahidlordan istifado

asagidaki

- Gir metodunun tortibi (BDF order) -5

- Adams metodunun tortibi (Adams order) - 12
- Nishi dagiglik (Relative tolerance) — 10
IIkin parametrlor:

Ci(Fenol) = 1.6 10° mol/l

C,(Fenol) = 3.2 10° mol/l

Cs(Fenol) = 5.3 10° mol/l

C4(Fenol) = 1.6 10”° mol/l

Cs(Fenol) = 2.2 10”° mol/l

Cs(Fenol) = 1.6 10° mol/l

Cy(Fenol) = 2.7 10" mol/l

Cs(Fenol) = 3.2 10° mol/l

C(0,) = 1.4 10° mol/l

C(H,0) = 55 mol/l

Hesablanacaq parametrlor (15 dagigoya kimi):

1. CeHsOH 2. H,0, 3.0,
4. H, 5. pirokatexin 6. rezorsin
7. hidroxinon 8.mahsul 9. mohsul 1

Toahli olunan kinetik sxem cadvalda
verilmisdir.

Su - fenol — O, sistemnini kinetik sxemi

Ne | Reaksiya Sirat sabiti, I/(mol san)
1 | 2e,+2H,0 > H,+20H" 4.97 10°
2 |e,+HO,—>HO, 2 10%
3 | H,0,+e,, »>OH+OH" 1.2 10"
4 | e,+HO, >OH +0O° 3.510°
5 | O,+e, >0, 1.8 10"
6 | H +e,>H 2.310%
7 | €g+H,O—>H+OH" 10°

8 | 2H>H, 7.8 10°
9 | H+OH »H,0 2.510"
10 | H +HO, - H,0, 210"
11 | H+0, > HO, 2 10"
12 | H,0,+H —>OH +H,0 8.42 10°
13 | 0,+H - HO, 2.1 10%
14 | H+OH e, +H,0 2.2 10’
15 | 20H - H,0, 5.5 10°
16 | OH+0™ - HO, 2 10"
17 | OH+HO, »0,+H,0 6.3 10°
18 | OH+0; -0, +OH" 8.2 10°
19 | H,0,+OH — HO, + H,0 4.06 10’
20 | OH +HO, —OH "~ +HO, 7.510
21 | H,+OH »>H +H,0 3.81 107

KiMYA PROBLEML®ORI Ne 2 2011



FENOL-SU SISTEMININ RADIOLiZ PROSESININ 295

22 | OH +OH -0 +H,0 1.2 10"
23 | 207 +H,0 >OH™ +HO, 10°
24 | 0, +0 +H,0 >0, +20H" 6 10°
25 | H,0,+0" >0, +H,0 510°
26 | 0" +HO, »OH +0, 4 10°
27 | H,+0" >O0H +H 810’
28 | 0" +H,0 >OH +OH 1.75 10°
29 | 2HO, > H,0, +0, 8.3 10°
30 | 0; +HO, -0, + HO, 9.7 10’
31 | HO, >H"+0, 7.510°
32 | H* +0, - HO, 5.1 10"
33 | H,0,+0H" — HO, +H,0 10"
34 | HO, +H,0 - H,0, +OH " 1.13 10°
35 | H"+HO, - H,0, 2 101
36 | H'+OH - H,0 1.4 10
37 | 0°+0, >0 310°
38 | 0, +0° > 20, 7 10°
39 | H,0,+0; > 0,+0, +H,0 1.6 10°
40 | HO, +O; 50, +0, +OH " 8.910°
41 | O, >0 +0, 300
42 | H,+0; >0,+0H +H 2.510°
43 | HO, +OH™ -0, +H,0 10%°
44 | C;H,OH +OH — C,H,(OH), 1.4 10%°
45 | C,H,(OH), +0, - O0C,H,(OH), 108
46 | OOC,H,(OH), — pirokatexin 8 10°
47 | OOC,H, (OH), —> rezorsin 2 10*
48 | 0OC,H, (OH), — hidroxinon 410
49 | C,H.OH +H —C,H,OH 1.7 10°
50 | C,H,OH +0O, - HOC,H,00 3.910°
51 | HOC,H,00 + HOC,H,00 —»mahsul 1 4.7 10°
52 | e, +CgH;OH — C;H; +OH " 2.5 10’
53 | 0,+C,H, -»C,H.,00 3.310°
54 | C,H,00 +C,H.,00 —mahsul 2 1.1 10°
55 | H,0 > e, 2.4 107 1/san
56 | H,0>H 0.210°
57 | H,0—OH 2.5107
58 | H,O—>H, 41010
59 | H,0—H,0, 6 100
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60 | H,O—>H" 2.810°
61 | H,0 >OH" 410%°
NOTICOLORIN MUZAKIROSI
Sokil  1-4-do  kinetik sxem osasinda alinmis ilkin - maddoalorin - gevrilma

ganunauygunluglar: oks etdiran ayrilor verilmisdir.

2,6 5 G(-Fenol), molekul/100eV
2,55 4
2,5
2,45 4
2,4
2,35 4

2,3 4

225 (;(Fenol), :‘LO(-S) moI{I

0 5 10 15 20 25 30 35|

Sakil 1. Su-fenol sisteminin radiolizi zaman1
fenolun pargalanmasinin radiasiya-kimyavi
¢ixigiin onun ilkin gatililigindan asililig:.

0,06 -

0,05 -

0,04 -

0,03 -

0,02 -

o C(Fenol), 10(-6) mol/l
0 5 10 15 20 25 30 35|

Sakil 3. Su-fenol sisteminin radiolizi zaman1
rezorsinin amala galmasinin radiasiya-kimyavi
¢gixigiin fenolun ilkin gatiligindan asilihig.

Sakil 1-don goérunduyu kimi, fenolun
meohlulda ilkin gatilig: (1.6-32) 10°° mol/l kimi
doyigdikda fenolun cevrilmasinin radiasiya-
kimyoavi c¢ixis1 2.29-2.55 molekul/100 eV
intervalinda doyisir. Bu moahlullarda
pirokatexinin omoalo golmosinin radiasiya-

w

7 G(pirokatexin),
molekul/100eV/
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Sakil 2. Su-fenol sisteminin radiolizi zaman1
pirokatexinin amala golmasinin radiasiya-

kimyovi ¢ixigmin fenolun ilkin gatiligindan
asililig.

0,14

0,08 -

C(Fenol), 10(-6) mol/1

o] 5 10 15 20 25 30 35

Sakil 4. Su-fenol sisteminin radiolizi zaman1
hidroxinonun amals galmasinin radiasiya-
kimyeavi ¢ixigmin fenolun ilkin gatiligindan
asililig.

Kimyavi  ¢ixisinin giymeati  2.13-2.37,
rezorsinin  0.053-0.059, hidroxinonun isa
0.106-0.118 molekul/100 eV kimi olur.
Alinan naticalor tacribi molumatlara uygun
golir [6].
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KHHETHYECKOE MOAE/IHPOBAHHUE IIPOI[ECCA PA/THOJIN3A
CHCTEMbI ®EHOJI-BO/JIA
M.A.Kypoanog, 3.T.Aooynnaes, K.M.Axmeonu

Ilymem KuHemuuecko2o MOOEIUPOBAHUs NPoYecca paouoiu3d B00HbIX pacmeopos Genona
U3yueHa 3Aa6UCUMOCINb €20 KOHBEPCUU U PAOUAYUOHHO-XUMULECKO20 8bIX00A 00paA3yIOUWUXCS
NPOOYKMOE8 — NUPOKAMEXUHA, DPe30PYUHA U SUOPOXUHOHA = OM HAYANbHOU KOHYEHMPayuu
¢henona 6 pacmeope.

Knrwouegwie cnoea: paouonus, ghenon, kunemuyeckas cxema

KINETIC MODELING OF RADIOLYSIS OF PHENOL-WATER SYSTEM PROCESS
M.A.Gurbanov, E.T.Abdullayev, G.M.Ahmedli

Using kinetic modeling of radiolysis of phenol-water solution process, the dependence of its
conversion and radiation-chemical yield of the products obtained — pyrocathechin, resorcin and
hydroquinon — upon initial concentration of phenol in the solution has been explored.

Keywords: radiolysis, phenol, kinetic scheme
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