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Neft naften, tsikloheksan va benzoy tursulariz:n vinil va allil efirlorinin, eyni zamanda onlar
asasinda alnan tsiklik toramalarin (L1-Li,) xloformlu mahlullarzndan istifada etmakla goxsayl:
uzvi-azoboyalar:n (I-XVII) sulu mahlullar:ndan ekstraksiya olunma gabiliyyati tadqiq
olunmusdur. Gostarilmigdir ki, Gzvi-azoboyalar (I-XVII) ligandlarla (L;-L,2) makromolekulyar
ion assosiat amala gatirarak 0.15-0.60 mq/l Uizvi maye fazaya ekstraksiya olunurlar. Sintez
olunmus ligandlar (L;-L,) asas:nda tizvi-azoboyalar:n ekstraksion-fotometrik tayin olunma

metodikas: islanilib hazirlanmzsdrr.

Acar sozlar: naften tursusu, tzvi-azoboyalar, xloroform, ekstraksion-fotometrik tsul, vinil

efirlari.

Yan zoncirindo naften fragmentli
muxtalif tipli hidrofob Gzvi reagentlorin (L,
Lo, L3 La, Ls, Ls, L7, Ls, Lo, Lio, L1, L12)
xloroformlu mohlullarindan istifado etmoklo,
coxsayl sonaye iizvi-azoboyalarin (UAB) sulu
mohlullarindan ekstraksiyas: olunaraq ekstrak-
sion-fotometrik toyini metodikas1 islonilib
hazirlanmisdir [1,2]. Miayyan olunmusdur ki,
UAB-r naften fragmentli ligandlarla (Li-L12)
makromolekulyar ion-assosiatlar ~ omoala
gatirarok sulu maye fazadan lizvi maye fazaya
ekstraksiya olunurlar (R=88.03-88.4%). Bu isa
sonaye sularmin  UAB tullantilarindan
tomizlomoklo tabistin ekoloji mihafizasinin
hallina genis imkan yarada bilor.

Hazirda UAB-r yiingiil sonayenin biitin
sahalorinda, 0 climlodon pambig parcalarin,
muxtalif ndv dorilorin, kagizlarin  vo s,
boyanmasinda genis istifade olunurlar. Uzvi-
azoboyalardan tomizlonmis sonaye sulari otraf
muhita - su hovzalorine, gaylara, donizo vo
gollora axadilaraq, tadrican ekoloji

¢irklonmanin bas vermasina sobab olur. Bioloji
baximdan  homin  Uzvi-azoboyalar  ¢ox
catinliklo oksidlagdirilorak zararsizlagdirilir.

Aparilmig  todgigatin  asas  moqsadi
tabii vo sintetik yolla alinmig naften tursulart
osasinda muxtalif efirlorin sintezi vo alinmig
efirlorin vasitasi ilo sonaye boya maddslarinin
ekstraksiyasmin tadqiqidir [3, 4].

Xammal kimi istifado edilon tobii neft
tursular1  neftin  kerosin-qazoyl vo vyag
fraksiyalarindan ayrilmis, binar holledicilorin
komoyi ilo  neytral karbohidrogenlordon
tomizlonmisdir. Sintetik naften tursular kimi
molum dsullarla [5, 6] alinmis tsikloheksan
karbon vo benzoy tursularindan istifados
edilmisdir. Naften siwra karbon tursularmin
vinil efirlorinin alinmas: Gglin  monokarbon
tursular1 vinil asetat ilo civo asetat vo
BF3(OC3Hs), katalizator garisiginda asagidaki
reaksiya Uzra aparilir. Yungul vinil efirlarinin
ciximi 65-80 % Kitlo togkil edir [7]:

R-COOH +CH,COOCH =CH,——>R-COOCH =CH, + CH,COOH (I-11)

R=naften radikal (1), < >— (II),

>4
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Kolbaya 0.05 mol naften tursusu,
katalizator garisig1 [1.6q cive asetat vo 0.7q
BF3(OC,Hs)2] vo 0.2 mol vinil asetat olava
olunur. Qarisdirma 30 saat middatinda
aparilir. Ahnmig efir reaksiya garisigindan
ayrildigdan sonra vakuum altinda govulur.
Tursunun tobistindon asili  olaraq vinil
efirlorinin ¢iximi1 65-80 % arasinda olur.

Naften tursularinin va naften tursularmin
vinil efirlorinin digor alinma Usulu fazalar aras:
katalizator uclu-etilbutilammoniumxloridin
(TOBAX) istiraki ilo yuxarida adlari ¢okilon
karbon tursularmin naftenatlarinin terkibinds
halogen saxlayan vinil efirlorlori ilo garsiligh
tosir  reaksiyasidir. Reaksiyaya goturulon

RCOONa+ CICH,CH = CH, 254,

R=naften radikal (1V), Q V),
Tobii va sintetik naften tursularinin vinil

efirlori tetraxlorbenzoxinon vs tsiklopentadien

ilo dien kondenslosmo reaksiyalarina daxil

olurlar. Tetraxlorbenzoxinon-1,2 ilo naften
Cl
cl 0 _0
+ CH-0-CZ_
[ R
Cl 0 CH,
Cl

R=naften radikali (VI1),

Tetraxlorbenzoxinonu naften tursula-
rmin vinil efirlari ilo kondenslagsmasi mutlag-
losdirilmis  benzol miihitinds 80-82°C-do
molum dsula [8, 9, 10] asasan aparilmisdir.

Tobii vo sintetik naften tursularmin

Cl O- C\
_— R
(VII-IX)
Cl

o> vy,

170-175°C

naftenatlarin ~ halogenli  vinil  efirlarina
stexiometrik nisbati  1:2.5 kimi gotardlar,
cunki burada halogenli vinil efirlori ham da
holledici rolunu oynayir. Reaksiya 80-100°C
temperaturda, 6-8 saat muddotinds basa catir,
katalizatorun miqdar1 reaksiya garisiginin 15-
20 % kditlo toskil edir.

Reaksiya mohsulu  ¢okdirildiukdan
sonra katalizator lay1 yuyulur, vo alinmis vinil
efirlori neytral reaksiya alinana godar distillo

edilmis su ilo yuyulur, CaCl, Uzarinds
qurudulur, vakuumda qovuldugdan sonra
efirlorin  fiziki-kimyavi  gostaricilori  tayin
edilir.

RCOOCH,CH = CH, + NaCl (IV-VI)

>

tursularmin ~ vinil  efirlori  105-110°C
temperaturda dien kondenslosmoa reaksiyasina
daxil olur va tetraxlorbitsiklik efirlor asagidaki1
reaksiya Uizra alinir:

cl
0

Cl

<>

vinil efirlori hom do 170-175°C temperaturda
tsiklopentadien ilo dien kondenslogsmo reak-
siyalarina daxil olaraq vo asagidaki reaksiya
Uzro karbon tursularinin téromalorini omalo
gotirir.

i
@ + (H-0C-R
CH,

=,

R=naften radikali (X),

>0
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Alinmis efirlorlo (1-XI11) ekstraksiyasi
tadqig olunan sanaye Uzvi-azoboyalarin fiziki-

va 2-do

verilmisdir.

Cadval 1. Sonaye boya maddalarinin fiziki-kimyavi xassalari hagginda malumat

kimyovi xassolori barode malumatlar cadval 1

} Suya Uzvi holledicilordo

Ad Uzvi azoboyalarin Empirik Molekul orime munasibati hallolma munasi-

Ne-si adlart formulu kutlosi, Mr | tempera | hallolur (+) bati. Metil, etil
turu, °C | hollolmur (-) spirti (sp.)
benzol (bz.),
xloroform (xf.)
| Xrizofenin C3oH2508N4S, 612 237 + st.sp.
I Birbasa gohvayi Ca9H2107NS 583 286 + met.sp., et.sp.
1 Birbasa diazogara CaH24N011S5 684 275 + met.sp., et.sp.
v Birbasa algirmizi C14H27015N-S, 761 308 + met.sp., et.sp.
Vv Tursulu sar: C3H26N50sS, 714 273 + met.sp., et.sp.
VI Birbasa gara Ca4H5708N,S, 753 295 + met.sp., et.sp.
VII Xrom sar1 “K” C13H1006N, 290 318 + met.sp., et.sp.
VI | Qahvayi xrom C12H10N6OsS 398 336 + met.sp., et.sp.
IX Tursulu narinc C1H1204N,S 328 285 + met.sp., et.sp.
X Qara tursulu C36H2506N5S, 591 282 + met.sp., et.sp.
Xl Birbasa tiind-qirmizi | C3oH2408N6S; 660 331 + met.sp., et.sp.
XII Birbasa goy Ca4H27010N5S, 729 328 + met.sp., et.sp.
X Birbasa qirmizi C41H25015N6S4 972 302 + met.sp., et.sp.
XIV | Tursulu goy C33H2506N5S, 654 268 + met.sp., et.sp.
XV Birbasa sar Cs6H10031NgSs 1476 345 + met.sp., et.sp.
XVI | Kationlu goy CoH3105N3S 389 358 + met.sp., et.sp.
XVII | Qarisiq (I-XVI)

Cadval 2. Uzvi-azoboyalarin (UAB (I-XV1)) neytral, tursu va asasi miihitlordo maksimum
udulma (Amax, nmM) dalga sahasi. Spekol-10, 1=1 sm

Ad Uzvi-azoboyalarin (UAB) Miihitlordo maksimum udma, Amax, NM
Ne-si adlar

neytral tursu osasi
I Xrizofenin 400 480 410
1 Birbasa gohvayi 410 380 470
Il Birbasa diazogara 500 540 560
v Birbasa algirmizi 500 535 460
V Tursulu sar 395 390 390
VI Birbasa gara 580 520 580
Vil Xrom sar1 “K” 390 390 390
VIl | Qahvayi xrom 410 460 480
IX Tursulu narinci 410 480 380
X Qara tursulu 500 560 480
XI Birbasa tund-qirmizi 500 560 560
Xl Birbasa goy 560 560 560
Xl | Birbasa girmizi 520 520 520
XIV | Tursulu goy 560 580 560
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XV Birbasa sar1 390 460 390
XVI1 | Kationlu goy 580 580 430
XVII | Qarisig (I-X Vi) 400 450 420

Cadval 1-don goriniir ki, oksor UAB-r
hidrofob olaraq otag temperaturunda suda,
metil va etil spirtlorinds hall olunurlar. Cadval
2-do iso UAB-in neytral, tursu vo osasi
muhitlordo maksimum (Amax=580 nm) dalga
uzunlugunda  udulmasi  verilir.  Hamin
cadvoldon gorinir ki, UAB-rin = (I-XVI)
neytral mihitdo maksimum udulma dalga
uzunluglart Amax=390-580 nm, osasi mihitdo
159 Amax=380-580 nm arasinda dayisir. Qarisiq
UAB-rn iso neytral, tursu va asasi mihitlorda
maksimum dalga uzunluglu Amax=400-500 nm
sahasinda dayisilir.

Tobii vo sintetik naften tursularmin
efirlorinin (L;-Li2 naften fragmentli) maxtalif
tipli hidrofob Gzvi ligandlarinin torkiblori vo
fiziki-kimyovi analizlori codval 3-do gosto-
rilmisdir. EImi todgigatlarin aparilmas: Gglin
coxsayli Uzvi-azoboya maddolarinin ayri-
ayrihigda, ham do  biri-biri  ilo  nishi
garisigindan istifado edorak, g0storilon sathi
aktiv hidrofob naften fragmentli muxtolif tipli
lizvi reagentlorin (Li-L;2) 110° xloformlu
mohlullar1 vasitasilo ekstraksiya olunmasi
todqiq edilmisdir [11].

Cadval 3. L;-L;, naften fragmentli muxtalif tipli hidrofob Uzvi ligandlarin tarkibinin bazi fiziki-

kimyovi analiz xarakterizasi

Uzvi ligandlarin | T, °C

adlar1

Molekul kiitlasi,

Infragirmizi
q spektrlori, sm™

Cixim, %

@, C(P,mm.c.st)

Nozari

Praktiki

1 2 3

4 5 6

I 445
74-75 (2.5)

447 1755 C=0 75.8
1060 C-O-C

151
100-101 (2.5)

3110 C=CH>
1755 C=0
1060 C-O-C

153 76.5

Il
148

110-115 (2.5)

1775 C=0
1050 C-O-C
3110 C=CH,

1655 C=C (tsik)

149 77.3

368
-101 (2.5)

367 1605 C=C
1750 C=0

1065 C-O-C

82.5

v 165
112-113 (2.5)

1060 C-0-C
3115 C=CH,
1660 C=C (tsikl)

167 83.4

Vi 162

121-122 (2.5)

1745 C=0
3110 C=CH,
1655 C=C (tsikl)

164 82.8

55-58

VII 362

755 C-Cl

1600 C=C

1760 C=0
1090 C-O-C

364 80.4
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63-64
231
VIl

1610, 3100
C:CHZ
1745 C=0
1100 C-O-C
765 C-Cl

235 82.3

77-78
245

765 C-ClI
1740 C=0
1090 C-O-C

241 83.1

297
169-170 (2.5)

1610 C=C
1755 C=0
1060 C-O-C

299 72.2

XI 220

164-165 (2.5)

1615 C=C
1755 C=0
1060 C-O-C

219 75.8

XIl 214

174-175 (2.5)

1610 C=C
1755 C=0
1060 C-O-C

215 77.6

Moahlullarnin hazirlanmasi. Cadval 3-da

gostorilon  Gzvi ligandlardan: L;=89.4mq,
L,=73.4mq, L,=72.8mq, Lg=47.0mq,
Ly=48.7mq, L10=59.8mq, L;,=43.8mq,

L1,=43.0 mq gotiralub ayri-ayriligda 200.0 ml
xloroformda (CHCl;) hall edorok, 110° q
moahlullar: hazirlanir. Bork fazadan UAB-dan
ekstraksiya aparmaq tctin, cadval 1-da verilon
UAB (I-XVII) hor birindon 100.0 mq ayr-
ayrihigda 100.0 mg agzi slifli  konusvari
kolbaya tokilir vo onun tizerino Ly-in 1:10°M
xloroformlu mahlulu slave olunarag, magnitli
garisdirict yerlosdirilorak, otaq temperaturunda
20+1 °C fazalar arasinda dinamik tarazhg
alinanadok 4 saat miuddatindo garisdirilir.
Tacribi olarag butiin géstarilon Gzvi ligandlar

totbiq edilmoklo, fazalar arasinda tarazliq
1=1.5 saat muddatinds basa ¢atmasi muoyyan
edilmisdir (sok.1). Qalan saatlarda sabit
galmisdir.  Neytral ~ mihitdo  UAB-1n
maksimum dalga uzunluglart Amax=390-580
nm-dos, 1=5.0-10.0 sm, Spekol 10 cihazinda
optiki sixhig (A) olculir. UAB-in migdar:
neytral muhitdo kalibrloma oyrisina asason
toyin olunur. UAB-in imumi garisigmin (1-
XVII) neytral mihitds Aynax=40 nm maksimum
dalga uzunlugunda, 1=5.0-10.0 sm optiki
sixhigt (A) Spekol 10-ds Olctlmisdur.

UAB-1n niimunasini 1:1 nisbatinds etil
spirti:xloroform garisiginda hazirlayib kalibr-
lomo ayrisi qurulur (sok. 1).

A A

T b) Ls-Ls,
05 - 1=10,0 sm
0,4 :

: a) Ll-L4,

03 , - - 1=5,0 sm
02 :
01 i Tmax=1,5
0 10 20 30 40 T,

Sok. 1. UAB-1n migdarmi tayin etmok ticiin kalibrloma ayrilari.
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Li-Li>  Gzvi  ligandlarin - muxtolif fazadan  neytral  soraitdo  ekstraksiyasi
qatiligh (0.2510°-110°mol) xloform mohlul-  aparilmisdir.  Alinan noticalor codval 4-do
larindan istifads edorok UAB-1n (I-XVI1I) bark  verilir

Cadaval 4. Lj-Ly, Uzvi ligandlarin mohlullarindan UAB-n bork fazadan neytral soraitds

ekstraksiyasi

Uzvi ligandlar Qatilig, Optiki sixhg, A “UAB”-nin Ekstraksiya, R,
La C=10"mol miqdar, mq/| %
1 2 3 4 5

0.25 0.15 0.14 22.10
L 0.50 0.30 0.29 44.30
0.75 0.45 0.43 66.50
1.0 0.60 0.57 88.40
0.25 0.13 0.15 22.2
L, 0.50 0.32 0.29 44.4
0.75 0.46 0.44 66.60
1.0 0.62 0.58 88.40
0.25 0.148 0.145 22.1
Ls 0.50 0.32 0.293 44.5
0.75 0.44 0.44 66.60
1.0 0.62 0.58 88.40
0.25 0.152 1.42 22.2
Ly 0.50 0.33 0.294 445
0.75 0.45 0.443 66.62
1.0 0.60 0.58 88.40
0.25 0.150 1.43 22.21
Ls 0.50 0.35 0.295 44.6
0.75 0.47 0.444 66.60
1.0 0.63 0.583 88.43
0.25 0.155 0.145 22.2
Ls 0.50 0.30 0.29 44.30
0.75 0.45 0.43 66.60
1.0 0.60 0.59 88.32
0.25 0.150 0.143 22.12
L; 0.50 0.31 0.293 44.3
0.75 0.43 0.43 66.54
1.0 0.58 0.62 88.40
0.25 0.154 0.142 22.11
Ls 0.50 0.34 0.291 44.28
0.75 0.45 0.422 66.58
1.0 0.61 0.59 88.30
0.25 0.152 0.141 22.19
Lo 0.50 0.32 0.292 44.15
0.75 0.41 0.432 66.56
1.0 0.50 0.60 88.29
0.25 0.154 0.140 22.18
Lo 0.50 0.32 0.290 44.18
0.75 0.42 0.446 66.60
1.0 0.65 0.62 88.29
Li1 0.25 0.153 0.144 22.20
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0.50 0.33 0.288 44.16
0.75 0.44 0.455 66.57
1.0 0.62 0.52 88.30
0.25 0.151 0.142 22.17
L1 0.50 0.35 0.293 44.15
0.75 0.41 0.422 66.55
1.0 0.64 0.54 88.28

Cadvaldan aydin olur ki, bark fazadan
UAB-lar (I-XVII), naften fragmentli miixtolif
tipli hidrofob efirlorin Li-Li, 110° mol
xloroformlu mohlullar1 vasitasilo R=88.30-
88.40 % ekstraksiya olunurlar. Yoni UAB-ar
tzvi ligandlarla (L1-Li2) makromolekulyar ion
assosiat amolo gotirorak 0.15-0.60 mg/l Uzvi
maye fazaya ekstraksiya olunurlar. Belsliklo,
UAB-1n bork fazadan L;-Lj, tizvi ligandlarla
ekstraksion—fotometrik toyin olunma
metodikasi islonilib hazirlanmigdir.

Ekstraksion-fotometrik tayin olunma
tsulu. UAB-1n (I-XVII1) qurudulmus (100 °C)
100.0 mq toz halhinda goétdralib, onun Gzarina
iizvi ligandlarn  (Li-Ly) 110%  mol
xloroformlu mohlullardan ayri-ayriligda 50.0
ml alavo olunur. Kolbaya magnitli garisdirict
daxil edarak, agz: slifli, siiso tixacla baglanir.
Oksar hallarda kolbanin agiz nahiyasida
cilalanmis kigik su soyuducusu yerlosdirilir.
Qarisiq otaq temperaturunda (18-20 °C) 1.5
saat muiddatindo fasilosiz garisdirilir. Sonra
10-15 dogige saxlanilib ehtiyatla 15.0 ml

pipetlo Gzvi fazadan goturulur. Spekol 10
cihazinda 1=10.0 sm (I1=5.0 sm), Amax=400 nm
dalga uzunlugunda ekstraktin optiki sixligi (A)
olulir. UAB-min  miqgdar;, onun susuz
mohlulu 1:1 nisbatindo (etil spirti:xloroform)
osason qurulmus kalibrloma oyrisina gora
UAB-1n miqdarlari tayin olunur.

Naften fragmentli  mixtalif  tipli
hidrofob  efirlorin ~ Lj;-L;»  xloroformlu
mohlullar1 vasitasilo zvi azoboyalarin bark
fazadan ekstraksiyasina osason asagidaki
naticalari gixarmagq olar:

-UAB-in  bork fazadan yeni (zvi
maddolor  (Li-Li2) Vvasitasilo  ekstraksion
fotometrik toyini metodikasi islonilmisdir;

-sonaye sularinin UAB tullantilarindan
tomizlonmasi tgtin yeni Gzvi ligandlardan (Li-
Lio) istifado etmokls, ekoloji cirklonmanin
garsisini almagq olar;

-ekstragenti tam ayirib, regenerasiya
etmoklo gostarilon ligandlart (Li-Li2) yenidan
bork fazada UAB-1n ekstraksiyasin1 aparmagq
olar ki, bu da igtisadi néqgteyi nazardon daha
somarali hesab edilir.
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HCCIE/OBAHHE SKCTPAKITHH ITPOMBILIIEHHBIX KPACHTEJIEH C
ITOMOIIbIO X/TOPO®OPMHBIX PACTBOPOB Y®HPOB HE®TAHBIX
HA®TEHOBBIX, IIHKJIOTEKCAHOBOH H FEH30HHOH KHCJ/IOT

A.B.Enuues, M.T'.Benues, C.A.Mycmagpaeg, A.I' Illaxmamedosa, H.A.Mamedosa

H3yuena skempaxkyus npoMblUIEHHbIX OP2AHUYECKUX a30Kpacumenell U3 800OHbIX PACMBOPOS C
NOMOWbIO  XJIOPOPOPMHBIX — pACMBOPO8  GUHUNIOBBIX U  QIULOBLIX  dDupos Hepmanbix
HagmeHo8bIX, YUKIO2EKCAHOBOU U OEH30UHOU KUCIOM, a MAaKmce NONYYEHHbIX HA UX OCHO8e
yurnuyeckux npouszsoouvix (Li-Li2).  Bwvino noxaszamo, umo opeanuueckue azoxpacumenu
obpazyiom ¢ nueandamu (Li-L12) makpomonexynspuvie uon-accoyuamol u 3KCMpasupyomcs 8
konuwecmse 0.15-0.60 me/n 6 opeanuueckyio ¢pazy. Ha ocnoge cunmesupo8aHHbix aucanoos
paspabomana mMemoouka 9KCMpPAKYUOHHO-GhOMOMEMPUUECKO20 ONnpedeleHus OpeaHU4ecKux
asokpacumeineti.

Knwueevie cnosa: nagpmenosas Kucioma, opeaHuyecKue dazokpacument, Xiopoghopm,
IKCMPAKYUOHHO-POMOMEMPULECKULI MEMOO, GBUHUTIO8bLE IDUDbI.

RESEARCH INTO EXTRACTION OF INDUSTRIAL DYES ON THE BASIS OF
CHLOROFORM ESTER SOLUTIONS OF OIL NAPHTEN, CYCLOHEXANE AND
BENZOIC ACIDS

A.B.Yolchiyev, M.H.Veliyev, S.A.Mustafayev, A.G.Shahmamedova, N.A.Mamedova

The extraction of industrial organic azo-dyes our of water solutions with the help of chloroform
solutions of vinyl and allyl esters of oil naphtene, cyclohexane and benzoic acids, as well as
cyclic derivatives (Li-Li2) have been studied. It revealed that organic azo dyes together with
ligands (Li-Li2) form macromolecular ion ion-associates and are extracted in the quantity of
0.15-0.60 mg/l water into organic phase. On the basis of synthesized ligands (L;-L12) there has
been developed methods of extraction-photometric definition of organic azo dyes.

Keywords: naphthenic acid, organic azoic dyes, chloroform, extraction and photometric method,
vinyl esters.
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