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MFQ SORBENTI VA UNING Cu(l1), Zn(I1), Ni(11) IONLARI BILAN HOSIL
QILGAN METALLOKOMPLEKSLARINING SPEKTROSKOPIK
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Annotatsiya. Ushbu magolada polikondensatsiya reaktsiyasi orgali melamin, formalin va
qahrabo (MFQ) kislotasi asosida sintez gilingan sorbent bo ‘yicha tadgiqot olib borildi.
Olingan MFQ sorbenti bilan Cu(ll),Zn(I1), Ni(ll) ionlari bilan hosil gilgan
metallokompleksing Raman spektrlari o ‘rganilgan va tahlil gilindi. Ushbu maqolada
polisaxarid biosorbent bilan Cd?*, Cu?*, Fe?*, Ni**, Zn?** ionlarining sorbsiyasi
o ‘rganilgan. Metall sulfatning suvli eritmasi va tarkibida sellyuloza bo ‘Igan sorbentning
geterofaza tizimida metall kationlarini tagsimlash jarayoniga pH ning ta ‘siri aniglangan.
Sintez gilingan polimer sorbentning tarkibi va xossalarini zamonaviy fizik-kimyoviy tahlil
usullari yordamida o ‘ganilgan. Raman spektroskopiyasi sochma yorug ‘likni o ‘rganishga
asoslangan, 1Q spektroskopiyasi esa yorug ‘likning yutilishiga asoslangan. Raman
spektroskopiyasi ham IQ spektroskopiyasidek namunalarni 4000 sm* dan 400 sm™ gacha
bo ‘Igan sohada joylashgan 1Q-spektrini tahlil gilish orqali ganday bog ‘* mavjudligini va
namunalarning gaysi sinfga oidligi haqgida fikr yuritildi. Olingan yangi sorbentning va u
asosida olingan metallokomplekslarning yutilish chiziglarining spektr chiziglar
aniglandi.

Kalit se ‘zlar: sorbent, melamin, formalin, gahrabo kislotasi, Polikondensatsiyareaksiyasi,
metallokompleks, bo ‘kish darajasi, Raman-spektri.
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Annomauyusn. B oannoii pabome nposedero ucciedosanue copoenma, CUHMe3UpoB8aAHHO20
Ha ocHoge Menamuna, Qopmaruna u aumapuou (M®DX) kucnomvl no peakyuu
noaukonoencayuu. M3yyeHvl U HPOAHANUSUPOBAHLL CNEKMPbL  KOMOUHAYUOHHO20
paccesnus MemaioKOMNIeKcd, 00pazyloue2ocsi Ha OCHO8e NOJYUEHHO20 cOpbeHma
M®DX ¢ uonamu Cu(ll), Zn(ll), Ni(ll). B dannoii cmamve ucciedo8ana copoyusi UOHO8
Cd?*, Cu?*, Fe?*, Ni?*, Zn** noaucaxapuonwvim 6uocopbenmom. Onpeodeneno éausnue pH
Ha pacnpeoeiienue KAMUOHO8 MEemaulos 8 cemepopazHoil cucmeme 800HbIU PACMBOP
cyntepama memanna u copbenm, codepascawuti yeanonoszy. Cocmas u ceoticmea
CUHME3UPOBAHHO20 NOJUMEPHO20 COPOEHMA U3VUEHbL C UCNOIb30BAHUEM COBPEMEHHBIX
MemMo008 PuU3UKO-XUMUYECKO20 aHanu3a. Pamanosckas cnekmpockonusi 0CHO8AHA HA
usyyeHuu paccesanno2o ceema, a HK-cnexmpockonus — Ha noenoweHuu ceemad.
Pamanoeckas cnexmpocxonus, kax u UK-cnexmpockonus, nymem ananusa UK-cnekmpa
obpazyoé 6 ouanazone om 4000 cmt 0o 400 cm 3adymvieanacy o mom, Kaxas cessb
cywecmsyem u K Kakomy Kiaccy omuocamcs oopasyvl. Onpedenienvl cnekmpavbHble
JIUHUY TUHULT NO2TIOWEHUS. NOTIYYEHHbIX HOBbIX COPOEHMO8 U MEMANIOKOMNIEKCO8 HA €20
ocHoge.

Kntouesvie cnoea: copbenm, menamuH, GopmanuH, SHMAPHAS KUCIOMA, DPeaKyus
HOJIUKOHOCHCAYUU, MEMALIOKOMNIIEKC, CKOPOCb MYWEHUs], CHeKMP KOMOUHAYUOHHO20
paccestus ceemad.
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Abstract. In this paper, a study was conducted on a sorbent synthesized on the basis of
melamine, formalin and succinic (MFQ) acid by polycondensation reaction. The Raman
spectra of the metallocomplex formed with the obtained MFQ sorbent with Cu(ll), Zn(ll),
Ni(ll) ions were studied and analyzed. In this article, the sorption of Cd?*, Cu®*, Fe?",
Ni%*, Zn?* ions by polysaccharide biosorbent was studied. The effect of pH on the
distribution of metal cations in the heterophase system of an aqueous solution of metal
sulfate and a sorbent containing cellulose was determined. The composition and
properties of the synthesized polymer sorbent were studied using modern physicochemical
analysis methods. Raman spectroscopy is based on the study of scattered light, while IR
spectroscopy is based on the absorption of light. Raman spectroscopy, like IR
spectroscopy, by analyzing the IR-spectrum of the samples in the range from 4000 cm™ to
400 cm?, it was thought about what bond exists and what class the samples belong to.
Spectral lines of the absorption lines of the obtained new sorbent and metallocomplexes
based on it were determined.

Keywords: sorbent, melamine, formalin, succinic acid, polycondensation reaction, metal

KIMYOVIY TEXNOLOGIYA VA QURILISH www.srt-journal.uz
XUMHNYECKAS TEXHOJIOTUSI U CTPOUTEJBCTBO
CHEMICAL TECHNOLOGY AND CONSTRUCTION 160


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MA B ITIPOMBIIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 1
March 2024

complex, guenching rate, Raman spectrum.

Kirish. Hozirgi vagtda
Respublikamizda ichimlik suvi
muammosini  bartaraf etish magsadida
kimyo sanoati mahsulotlarini ishlab chiga-
rishga, xususan, oqgava suvlarni og‘ir va
zaharli metallardan tozalash uchun ishla-
tiladigan kompleks hosil giluvchi sorbent-
larni ishlab chigarishga katta e’tibor qara-
tilmogda. Respublikamizda kimyo sanoati
mahsulotlarini ishlab chigarishga, xususan,
rangli va nodir metallarni eritmalar tarki-
bidan tanlab ajratib olishda hamda ogava
suvlarni og‘ir metallardan tozalash uchun
go‘llaniladigan sorbentlarni olish bo‘yicha

ma’lum ilmiy va amaliy natijalarga
erishilgan [1].

Adabiyot  tahlili va usullari.
Mualliflar tomonidan keltirilgan ushbu

maqolada suv havzalarini og‘ir metallar
birikmalaridan ifloslantirish va 0°z-o0°zini
tozalash muammosi ko‘rib chiqilgan. Og‘ir
metall birikmalarini (Cu (1), Zn (I1), Pb (11),
Cd (II)) turli tarkibli tub cho‘kindilari
tomonidan sorbsiyalanish jarayoni o‘rga-
nilgan. Laboratoriya tadgiqotlari jarayonida
muvozanat konstantalari va og‘ir metal-
larning pastki cho‘kindilar tomonidan
sorbsiya tezligi olingan. Olingan ma’lu-
motlar suv obyektining sanoat ogava suvlari
bilan ifloslanishi natijasida suv sifatini
bashorat gilish uchun zarurligi aniglangan
[2; 58-62-b].

Ushbu magolada polisaxarid biosor-
bent bilan Cd*, Cu?, Fe?*, Ni**, Zn*
ionlarining sorbsiyasi o‘rganilgan. Metall
sulfatning suvli eritmasi va tarkibida sellyu-
loza bo‘lgan sorbentning geterofaza tizimida
metall kationlarini tagsimlash jarayoniga pH
ning ta’siri aniglangan [3; 1642-1645-b].

Magolada kompleks hosil giluvchi ion

almashtirgichlarning tarkibi va tuzilishi
ko‘rib chiqilgan, 1Q spektral tahlili o‘tka-
zilgan, uning yordamida kimyoviy bog‘la-
nishlar va ion almashinuvchining funksional
guruhlari aniqlangan. Jadvalda hosil bo‘lgan
ion almashinuvchining ionlarining (metall,
OH-, CI-) sorbsiyalanish darajasi natijalari
ko‘rsatilgan. Ushbu natijalar shuni ko‘rsat-
ganki, hosil bo‘lgan ion almashtirgichlar
rangli va gimmat baho metallarning selektiv
sorbsion xususiyatlariga ega ekanligi anig-
langan [4; 7-b].

Mualliflar tomonidan keltirilgan ushbu
ishda polietilentereftalatdan tayyorlangan
gadoq va idishlardan olingan faol ugle-
rodlarning og‘ir metallar ionlariga nisbatan
sorbsiya qobiliyati o‘rganilgan. Co?*, Mn?*,
Ni?*, Cu?*, Zn?* ning sorbsiya giymatlari
asosida an’anaviy bug‘-gaz faollashtirish va
sulfat kislota bilan oldindan ishlov berish
orgali olingan namunalar uchun faollik
gatorlari aniglangan [5; 893-896-D].

MFQ sorbentining sintezi. 2,52 g
(0,02 mol) melamin 5 ml (0,06 mol)
formalinda eritildi va pH=8 bo‘lgunga qadar
NH4OH eritmasi qo‘shildi. Harorat 80-90°C
da gavushqoq massa hosil bo‘lgungacha
qizdirildi. Hosil bo‘lgan qovushqoq aralash-
maga 3,54 g (0,03mol) gahrabo kislotani 5
ml NH;OH dagi eritmasidan tomchilatib
qo‘shildi va aralashtirildi. Harorat 100-
120°C ga ko‘tarilganda qattiq yoki saqich-
simon massa hosil bo‘ldi. Hosil bo‘lgan
smolasimon massa chinni kosachaga solindi
va quritish shkafida 95°C haroratda 20 soat
davomida quritildi. Quritilgan polimer may-
dalangach, past molekulyar og‘irlikdagi
moddalardan dastlab 5% li NaOH eritmasi
bilan, so‘ngra bir necha marotaba distil-
langan suv bilan neytral holga kelguncha
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yuvildi. Natijada kichik g‘ovaklardan iborat
oq rangli donador massa hosil bo‘ldi.
Mahsulot unumi 93% ni tashkil etdi.
Muhukama. Sintez gilingan polimer
sorbentning tarkibi va xossalarini zamo-
naviy fizik-kimyoviy tahlil usullari yor-
damida o‘ganilgan. Raman spektroskopiyasi
sochma yorug‘likni o‘rganishga asoslangan,
IQ spektroskopiyasi esa yorug‘likning yu-
tilishiga asoslangan. Raman spektros-
kopiyasi ham 1Q spektroskopiyasidek
namunalarni 4000 sm™* dan 400 sm™ gacha
bo‘lgan sohada joylashgan IQ-spektrini
tahlil qilish orqali ganday bog‘ mavjudligini
va namunalarning qaysi sinfga oidligi
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hagida fikr yuritildi. Olingan yangi sorbent-
ning va u asosida olingan metallokomp-
lekslarning yutilish chiziglarining spektr
chiziglar aniglandi.

1-rasmda MFQ sorbent tarkibidagi -
NH bog‘ining valent tebranish chastotasi
3073,29 sm™ sohada, -C=0 bog‘ining valent
tabranish chastotasi 1843,83 sm sohada, -
NH bog‘ining deffarmatsion tebranish
chastotasi 1563,94 sm™ sohada, -COO" bo-
g‘ining assimmetrik valent tebranish chasto-
tasi 1730,19 sm? sohada, efir bog‘ining
simmetrik tebranish chastotasi 1175,84 sm™
sohada hosil bo‘ldi.

MFQ sorbenti bilan Cu(l1) ioni hosil
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2-rasm. Cu(l1) ni MFQ sorbenti bilan hosil gilgan kompleksining Raman spektri
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gilgan  metallokompleksing ~ Raman
spektroskopik tahlili

MFQ sorbent Cu(ll) ni sorbsiyalash
natijasida  olingan  kompleks Raman
(HORIBA Scientific) spektri 2-rasmda
keltirilgan, unga ko‘ra tarkibidagi -NH
bog‘ining valent tebranish chastotasi
3063,99 sm™ sohada, -C=0 bog‘ining valent
tabranish chastotasi 1853,03 sm sohada, -
NH bog‘ining  deffarmatsion  valent
tebranish chastotasi 1603,03 sm™ sohada, -
COO" Dbog‘ining assimmetrik  valent
tebranish chastotasi 1720,12 sm™ sohada,
efir bog‘ining simmetrik tebranish chastotasi
1194,22 sm* sohada hosil bo‘ldi.

MFQ sorbenti bilan Zn(l1) ioni hosil
gilgan  metallokompleksing ~ Raman
spektroskopik tahlili
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MFQ sorbent Zn(Il) ni sorbsiyalash
natijasida  olingan kompleks Raman
(HORIBA Scientific) spektri 3-rasmda
keltirilgan, unga ko‘ra tarkibidagi -NH
bog‘ining valent tebranish chastotasi
3069,92 sm sohada, -C=0 bog‘ining valent
tabranish chastotasi 1803,23 sm sohada, -

NH bog‘ining deffarmatsion  valent
tebranish chastotasi 1554,04 sm™ sohada, -
COO" Dbog‘ining assimmetrik  valent

tebranish chastotasi 1719,02 sm™ sohada,
efir bog‘ining simmetrik tebranish chastotasi
1140,81 sm* sohada hosil bo‘ldi.

MFQ sorbenti bilan Ni(ll) ioni hosil
gilgan  metallokompleksing ~ Raman

spektroskopik tahlili
MFQ sorbent Ni(ll) ni sorbsiyalash
natijasida

olingan kompleks Raman

3-rasm. Zn(11) ni MFQ sorbenti bilan hosil gilgan kompleksining Raman spektri
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4-rasm. Ni(Il) ni MFQ sorbenti bilan hosil gilgan kompleksining Raman spektri
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MFQ sorbentivauning Cu (I1), Zn (11), Ni(Il) ionlari bilan hosilgilgan koordinasion
birikmalarining Raman-spektrlaridagiyutilish(sm)chastotalari

Tebranishtasniflari| MFQ MFQ+Cu(ll) | MFQ+Zn(Il) | MFQ+Ni(ll)
v(NH) 3073,29 3063,99 3069,92 3112,10
v(C=0) 1843,83 1853,03 1803,23 1810,03 ’-‘E
S(NH) 1563,94 1603,03 1554,04 1539,14
Vas(-COO") 1730,19 1720,12 1719,02 1703,99
Vas(-C-O-C-) 11775,84 1194,22 1140,81 1184,18
(HORIBA Scientific) spektri 4-rasmda | melamin, formalin va qahrabo kislota

keltirilgan, unga ko‘ra tarkibidagi -NH
bog‘ining valent tebranish chastotasi
3112,10 sm™ sohada, -C=0 bog‘ining valent
tabranish chastotasi 1810,03 sm™ sohada, -
NH bog‘ining  deffarmatsion  valent
tebranish chastotasi 1539,03 sm™ sohada, -
COO"  Dbog‘ining assimmetrik  valent
tebranish chastotasi 1703,99 sm™ sohada,
efir bog‘ining simmetrik tebranish chastotasi
1184,18 sm sohada hosil bo‘ldi.

Xulosa. Polikondensatsiyalanish reak-
siyasi natijasida kompleks hosil giluvchi

asosida sintez gilingan sorbentning xossalari
tadqig qilindi. Sintez gilingan sorbentning
va uning Cu (11), Zn (1), Ni (11) ionlari bilan
hosil gilgan metallokomplekslarining xos-
salarini zamonaviy fizik-kimyoviy tahlil
usullaridan Raman spektroskopik usuli yor-
damida o‘ganilgan. Raman spektrosko-
piyasidan olingan natijalar tahlil qilinib,
natijalar jadval asosida berildi. Jadvalda
sorbent va metallokomplekslar tarkibidagi
guruhlarga mos keluvchi yutilish chasto-
talari berilgan.
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