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Annotatsiya.Hozirgi kunda toza ichimlik suvi tangisligi sababli glabal
muammoga aylanib bormoqgda.Shu sababli ushbu ishning magsadi tarkibida azot va
kislorod tutgan kompleks hosil giluvchi sorbentlar sintez qilish, sintez gilingan
sorbentlar asosida ayrim metallarning kompleks birikmalarini sorbsiyalash asosida
olish va sintez gilingan birikmalarning tarkibi, tuzilishi hamda ularning fizik-kimyoviy
xossalarini  o‘rganishdan iborat.Ushbu maqolada sorbent sintezi hamda
melamin,formalin,karbamid va tozalangan ammofos asosida (MFKA) olingan ayrim
3d-metallar bilan termogravimetrik tahlili o‘rganilgan. MFKA sorbentining Cu(ll) ioni
bilan hosil gilgan komplekslarining termogravimetrik analiz natijalari tahlil gilindi.

Kalit so‘zlar: sorbent, melamin, karbamid, formalin, ammofos, endotermik
effekt,ekzotermik effect,derivatogramma, termogravimetriya,  differensial, egri
chizig‘i.

THERMOGRAVIMETRIC ANALYSIS OF THE COMPLEX COMBINATION
OF MFKA SORBENT VAU WITH Cu(ll) ION

Abstract. Nowadays, the shortage of clean drinking water is becoming a global

problem. Therefore, the purpose of this work is to synthesize complex forming sorbents

containing nitrogen and oxygen, to obtain complex compounds of some metals based

on the sorption of the synthesized sorbents, and to determine the composition, structure

and composition of the synthesized compounds. consists in studying their
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physicochemical properties. This article deals with the synthesis of sorbent and
thermogravimetric analysis with some 3d metals obtained on the basis of melamine,
formalin, urea and purified ammophos (MFKA). The results of thermogravimetric
analysis were analyzed.

Key words: sorbent, melamine, urea, formalin, amphos, endothermic effect,
exothermic effect, derivatogram, thermogravimetry, differential, curve.

TEPMOI'PABUMETPUUYECKHUI AHAJIN3 KOMILIEKCHOM
KOMBHUHALIUA COPBEHTA M®KA BAY C HOHOM Cu(ll)
AHHOTanus. B HacTosiee BpeMst HEXBATKa YUCTOM MUTHEBOM BOJIBI CTAHOBUTCS
rnobanbHON mpobOsieMoi. [losToMy 1enbi0 JaHHOM pabOThl SBISIETCS CHUHTE3
KOMIUIEKCOOOpa3yoUMX COpOEHTOB, COJAEpKAUIMX a30T M KHUCIOPOA, MOJIyuYeHHUE
KOMILJIEKCHBIX ~ COCMHEHUM  HEKOTOPbIX METAJJIOB Ha OCHOBE copOuuu
CUHTE3UPOBAaHHBIX COPOEHTOB. a OIpPEAEIEHHE COCTaBa, CTPOCHHS W COCTaBa
CUHTE3UPOBAHHBIX COCAUHEHUHN 3aKJII0YaeTCs B M3YYEHUU UX (PU3UKO-XMMHYECKUX
CBOMCTB. B cTaThe paccMOTpeH CHHTE3 COPOEHTHBIM M TEPMOTPABUMETPUYECKUM
aHAJIM30M HEKOTOPBIX 30-MeTaJuIoB, MOyYSHHBIX HA OCHOBE MellaMHHa, opManHa,
MOYEBUHBI M ouMieHHOro ammodoca. MDPKA). IlpoananusupoBaHbl pe3yIbTaThI
TEPMOIPaBUMETPUUYECKOTO aHAIU3A.
KawueBble cjoBa: copOeHT, MelaMuH, MoO4YeBHMHA, GdopmaauH, amdoc,
sHAoTepMudeckuid 3 dext, sk30TepmMuueckuil  3h(deKT,  epuBaTorpaMma,
TepMorpaBuMeTpus, AuddepeHuani, Kpunas.

Ushbu magolada termik turg‘unligini o‘rganish bo‘yicha tajribada olingan va
adabiyotlardagi ma‘lumotlar asosida ligandlarni qizdirish jarayonida birikmalar
tuzilishining destruksiyasi natijasida massa o‘zgarishi bilan kuzatiladigan turli
ekzotermik va endotermik issiglik effektlari derivatografik analiz natijalari asosida
tahlil gilingan[1]. Kaltsiy magniy asetat (CMA), kaltsiy asetat (CA) va magniy asetat
(MA) ning termal parchalanish xarakteristikasi 5 K min-1, 7,5 Kmin-1, 10 K min isitish
tezligida termogravimetrik (TG) tahlil orgali o'rganilgan. —1 va 15 K min—1.
Suvsizlanishdan so'ng, CMA va CA ning karboksilik radikali va karbonat angidridning
bug'lanishi ikkita alohida segmentda mavjud, ammo MA uchun bu aniq chegarasiz
fagat bitta segmentda birga sodir bo'ladi. Hisoblangan CMA (C-CMA) ning egri
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chiziglari va chigarilgan xarakteristikalar parametrlari CA va MA ning CMA
tarkibidagi tegishli komponentlardan fargli xususiyatlarini ko'rsatadi, bu sorbentlarning
SO2 va NOx ni kamaytirishdagi turli ko'rsatkichlariga sabab bo'lishi mumkin.
Shuningdek, uchta sorbentning aktivlanish energiyasining kinetik parametrlari va
reaksiya tartibi mos ravishda Vyazovkin usuli va Avrami nazariyasi orgali
hisoblagan[2].Atrof-muhitdagi suvda Cd (I1) va Cu (Il) izlarini aniglashning sezgir va
ishonchli analitik usuli ishlab chigilgan bo'lib, u gattiq fazali ekstraksiyaga (SPE)
asoslangan, sorbent sifatida yangi ionli suyuqglik bilan modifikatsiyalangan
kompozitsiyani olov bilan aniglash bilan birlashtirilgan.

Ushbu  vyangi  sorbent  1-oktil-3-metilimidazolium  geksaftorofosfat
([OMIM][PF6]) gidrofobik ionli suyuqlik yordamida nozik shisha boncuklarda go'llab-
quvvatlanadigan nano-TiO2 yuzasiga immobilizatsiya yordamida tayyorlangan va
Furye transform infraqgizil spektroskopiyasi (FT-) bilan tavsiflangan. 1Q) va
termogravimetrik  tahlil  (TGA.[3] Ushbu tadgigotda uglerod sorbentlari
termoekstraktsiya-desorbsion gaz xromatografiyasi-mass spektrometriyasi (TED-GC-
MS) texnikasida mikroplastmassa termoparchalanish birikmalarining saglanishini
yaxshilash uchun sinovdan o'tkazgan va ushbu dastur uchun eng magbul xatti-harakatni
ko'rsatdi, bu esa ikkita asosiy afzalliklarni ta'kidlagan[4].

Ushbu magolada hosil bo'lgan sorbentning termik turg‘ligi va termal
xarakteristikalari keltirilgan.Kompleks hosil giluvchi xususiyatlarga ega karbamid,
formaldegid va difeniltiokarbazonga asoslangan d-metall kationlari bilan
termogravimetrik tahlili va termal tadgiqotlar natijalariga asoslanib, hosil bo'lgan
sorbentning tuzilishi tahlil gilingan[5].

Tadqigot metodologiyasi. 5 g (0.83 mol) karboamid 5 ml formalinda eritildi va
pH=8 bo‘lgunga qadar NH,OH eritmasi qo‘shildi. Harorat 150 °C da qavushqoq massa
hosil bo‘lgungacha qizdirildi. Hosil bo‘lgan gqovushqoq aralashmaga 1.235 g(0,05 mol)
tozalangan ammofos qo‘shildi va aralashmadan formalin uchib chiqib ketishini hisobga
olib 3 ml formalin tomchilatib qo‘shildi shundan so‘ng 1 g(0,079 mol) melamin qo‘shib
aralashtirildi ushbu jarayon 80 °C da amalga oshirildi . Harorat 100 °C ga ko‘tarilganda
qattiq yoki sagichsimon massa hosil bo‘ldi. Hosil bo‘lgan smolasimon massa chinni
kosachaga solindi va quritish shkafida 95 °C haroratda 20 soat davomida quritildi.
Quritilgan polimer maydalangach, past molekulyar og‘irlikdagi moddalardan dastlab
5% 11 NaOH eritmasi bilan, so‘ngra bir necha marotaba distillangan suv bilan neytral A
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holga kelguncha yuvildi. Natijada kichik g‘ovaklardan iborat oq rangli donador massa
hosil bo‘ldi. Mahsulot unumi 85 % ni tashkil etdi.

MFKA sorbenti va uning Cu(ll) ioni bilan derivatogrammasi 2-rasmda
keltirilgan bo‘lib, u 2 ta egri chizigdan iborat.

Derivatogramma (DTA) egri chizig‘ida 79,05°C , 232,85°C, 279,54°C va 375,18
larda uchta endotermik effekt aniglandi va ekzotermik effekt ko‘zatilmadi.
Termogravimetriya (TGA) egri chizig‘ining tahlili shuni ko‘rsatadiki, TGA egri
chizig‘ida 3 ta intensiv parchalanadigan temperatura oraligida amalga oshadi. 1-
endotermik effekt 31,78-213,00°C atrofida, 3,632 mg massa yo‘qotildi (100-200°C)
erituvchi sifatida ishlatigan suv qoldiglarining yo’qotilishi bilan izohlanadi. 2-
endotermik effekt 213,27-321,41°C atrofida sodir bo’ladi va 10,006 mg massa
yo‘qotildi, 3-endotermik effekt 323,56-595,90°C da oralig’ida kuzatilgan va 3,700 mg
massa yo‘qotildi. Bu kompleks tarkibidagi aminoguruhlar parchalanishi bilan
izohlanadi. Bu esa gidrofosfat guruhlar tarkibidan suvning ajralib chiqishi bilan bog‘liq.
31,78-403,91°C harorat intervalida massaning umumiy kamayishi 17,338 mg ni tashkil
etganligi aniglandi, bunga 76,66 dagiga vaqt saflandi
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2-rasm. MFKA sorbenti va uning Cu(ll) ionining derivatogrammasi

TGA- termogravimetrik analiz egri chizig‘i;

DTA - differensial termik analiz egri chizig®i.

Termogravimetrik analiz egri chizig‘i va differensial termik analiz egri
chizig‘ining tahlili, quyidagi 1-jadvalda keltirilgan. Jadvaldan ko‘rishimiz mumkinki
2-oralig parchalanishda eng yugori massa yo‘qgotilishini ko‘rishimiz mumkin ya‘ni bu
oraligda massaning 45,86 % yo‘qgotilgan.

1-jadval.

Termogravimetriya (TGA) egri chizig‘ining tahlili.
Temperatura °C | Vaqt dagiga Massa (mg) Yo‘gotilgan massa (%)
31,84-213,00 19,02 3,632 16,65

213,27-321,41 10,67 10,006 45,86
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323,56-598,90 28,12 3,7000 16,96
Termogravimetrik analiz egri chizig‘i va differensial termik analiz egri
chizig‘ining batafsil tahlili, quyidagi 2-jadvalda keltirilgan.

2-jadval.
Namuna namunasini vazn yo‘gotishiga haroratning ta‘siri
Ne | dw 21,816 | 1/T dw/dt M.g Mint T+K
1 |20.727 0.0026 0,1601 1,089 |6,8 373
2 |18.999001 | 0.0021 0,1676 2,816 | 16,8 473
3 19.114200 | 0.0017 0,4739 12,701 | 26,8 573
4 | 6.533300 |0.0014 0,4153 15,282 | 36,8 673
5 |5.246600 | 0.0012 0,3417 16,569 | 48,483 773
6 | 4.515800 | 0,0011 0,3047 17,3 56,783 873
MFKAuchun ushbu jarayonning faollashuv energiyasi giymatlari ko‘rsatilgan.
(3-jadval).
3-jadval.
MFKA ning termal-oksidlanish tahlili natijalari.
Neo dw 14,56 Ln(W1/W,) 1/T *1073
1 20.727 0,0512 2.6
2 18.999001 0,1382 2.1
3 9.114200 0,8728 1.7
4 6.533300 1,205731 1.4
5 5.246600 1,426 1.2
6 4.515800 1,575 1.1

Shunday qilib, 273 dan 600 K gacha bo‘lgan harorat oralig‘idagi jarayonlar
kinetikasi bo‘yicha olingan eksperimental ma’lumotlar asosida kompleks namunaning
termik-oksidlanish degradatsiyasining xususiyatlari o‘rganildi.
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