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Annotatsiya. So‘nggi yillarda og‘ir metall ionlarini suv va sanoat chigindilaridan
ajratib olish, ularni gayta ishlash va ekologik xavfsiz shaklda saglash masalalari muhim
ahamiyat kasb etmoqda. Fe(l1) va Ni(ll) ionlari — biologik va texnologik jarayonlarda
faol gatnashuvchi, lekin ortigcha migdorda toksik ta’sir ko‘rsatuvchi metall ionlaridir.
Shu sababli, azot va kislorod tutgan ligandlar asosida yaratilgan immobillangan
sorbentlar (ya’ni, qo‘zg‘almaydigan polimer yoki noorganik tashuvchiga biriktirilgan
kompleks hosil giluvchi modda) ularni samarali tutib golish va kompleks hosil gilishda
muhim o‘rin tutadi.

Abstract. In recent years, the issues of separation of heavy metal ions from water and
industrial waste, their recycling and storage in an environmentally safe form have
become of great importance. Fe(ll) and Ni(ll) ions are metal ions that actively
participate in biological and technological processes, but in excessive quantities have
a toxic effect. Therefore, immobilized sorbents based on nitrogen and oxygen-
containing ligands (i.e., a complexing agent attached to an immobile polymer or
inorganic carrier) play an important role in their effective capture and complexation.
AHHoTaums. B mocieaHue roasl 00bI10€ 3HaUSeHUE TPUOOPETU BOIIPOCH! OTACIICHUS
HOHOB TSKCJIBIX MCTAJUIOB OT BOJAbI U IIPOMBIIIJICHHBIX OTXO0A0B, UX Hepepa6OTKI/I nu
xpanenusi B skosornuecku 6e3zonacHoit ¢opme. Monbl Fe(Il) u Ni(Il) — 3T10 nons
MCTAJIJIOB, AKTUBHO YYAaCTBYIOIIHC B 6I/IOJIOFI/I‘-ICCKI/IX N TCXHOJIOTHYCCKUX ITpOoneccax,
HO B M30BITOYHBIX KOJMYECTBAX OKa3bIBAKOIINE TOKCHUYECKOC BOSI[GﬁCTBI/IG. HOBTOMy
BKHYIO POJIb B X d()(PEKTUBHOM YJIaBIMBAHUU U KOMILJIEKCOOOPA30BAHUH HTPAIOT
AMMOOMIIN30BaHHEBIE COp6CHTBI Ha OCHOBC a30TCOACPKAIUX U KUCIIOPOACOACPKAITNX
JUTAHZIOB (T.€. KOMIUIEKCOOOPAa3yIoIIero areHTa, NpUKPErIEHHOTO K HETOIBUKHOMY
MOJIUMEPY WJIA HEOPTaHUYECKOMY HOCUTEITIO).
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Kalitso‘z. lonlar: Fe(Il) va Ni(ll). Ligandlar. Poliaminlar. Aminokislotalar. Oksimlar
va gidroksamatlar. Schiff asoslari (azometinlar). Karboksil va amid guruhli ligandlar.
Keywords. lons: Fe(ll) and Ni(ll). Ligands. Polyamines. Amino acids. Oximes and
hydroxamates. Schiff bases (azomethines). Carboxyl and amide group ligands.
KarwueBsble cioBa. Monsl: Fe(Il) u Ni(Il). Jluranasl. [TonmrmamMuHbl. AMUHOKHCIIOTHI.
Oxcumbl u rtugpokcumatbl. OcHoBanusi lludda (asomeruns). Jluranasl ¢
Kap60KCI/IJ'IBHBIMI/I U aMUIHBIMHA I'PpYyIIIIaMHU.

Immobillangan ligand — bu faol kimyoviy guruhlar (NH2,—COOH,—OH,=N-) polimer
yoki noorganik matritsa (masalan, silikagel, polistirol, xitozan) yuzasiga kovalent yoki
fizik usulda biriktirilgan holda mavjud bo‘ladi.
Bunday strukturaviy tuzilish quyidagicha ahamiyatga ega bo‘ladi:

- Ligandning eruvchanligini kamaytiradi;

- Sorbsiyani kuchaytiradi;

- Sorbentni gayta ishlatishga imkon beradi;

Immobillash usullariga quyidagilar kiradi:

- Kovalent bog* bilan biriktirish (reaktiv silanlar orqali);

- lon almashinish asosida biriktirish;

- Fizik adsorbsiya yoki kapsulyatsiya;

Fe(I1) va Ni(Il) ionlarining sorbsiyasi mexanizmiga quyidagicha ta’rif berish mumkin.
Sorbsiyalash jarayoni ikki bosgichda kechadi: 1-bosgich diffuziya bosgichidir.Bu
bosgichda metall ionlari sorbent yuzasiga yaginlashadi. 2-bosqgich kompleks birikmalar
hosil bo‘lish bosqichidir. Bu bosqichda ionlar liganddagi donor atomlar(N,O) bilan
koordinatsiya bog‘lari hosil qiladi. Masalan misol tariqasida quyidagilarni ko‘rsatish
mumkin:

M2++Le[M(L)]2+\text{M}"{2+} + L \leftrightarrow
IM(L)|"{2+}M2++L—[M(L)]2+ bu yerda M = Fe(ll), Ni(Il) va L = ligand.

¥ ' Metallokomplekslarning tuzilishini
quyidagicha tushuntiramiz:
\/ =

Azot va kislorod donor atomlariga ega

G ligandlar bilan Fe(ll) va Ni(ll) odatda
oktaedrik yoki tetraedrik komplekslar hosil

e giladi.
Dﬁ Masalan:

Fe(I) — [Fe(N204)] yoki [Fe(Os)]
koordinatsion geometriya
Ni(IT) — [Ni(N4O2)] yoki [Ni(Ne)]
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Komplekslar tahlili uchun usullar:

- UV-Vis spektroskopiya — d—d o‘tishlar orqali kompleks hosil bo‘lishni

aniqlash.

- IR-spektroskopiya — N-H, C=0, M—N, M-0 bog‘lar tebranishlarini

o‘rganish.

- AAS yoki ICP-OES - sorbsiya miqdorini (ionlar konsentratsiyasi
o‘zgarishini) aniqlash.
- pH-titratsiya — kompleks hosil bo‘lish barqgarorlik konstantasini aniqlash.
Sorbsiyani quyidagi modellarga asoslanib baholash mumkin:

- Langmuir modeli (bir gatlamli sorbsiyaga),

- Freundlich modeli (ko‘p qatlamli sorbsiyaga),
- Temkin yoki Dubinin—Radushkevich modellari (energiya bo‘yicha tahlil).
Bu modellar orqali: Maksimal sorbsion sig‘im (gmax), Sorbsion energiya (E),
Adsorbsion doimiy (K) giymatlari aniglanadi.
1-jadval. Kompleks birikmalarning nomlanishi

Kompleks Marka | Ligand(l | Zary | Shakli | Rangi | Nomi
birikma ziy | ar) ad
atom
[Cu(NHa) ANH3 | Cu* 2+ Tetraed | Kok | Tetramminmis
] rik / (1) ioni
Kvadrat
[Fe(CN)s]*~ Fe3* 6CN3 3- Oktaedr | Yashi | Geksaxlorokobal
ik I t
(1) ioni
[CoCls]*- Co** 6 Cl 3—- Oktaedr | Yashi | Geksaxlorokobal
ik I t
(1) ioni
[Ag(NHs)2]* Ag' 2 NHs +1 Chizigli | Rangs | Diamminkumus
iz h
(1) ioni
[Ni(CO)4] Ni° 4 CO 0 Tetraed | Rangs | Tetrakarbonilnik
rik iz el(0)

Tadgiqotning amaliy ahamiyati quyidagilardan iborat.

1. Sanoat ogava suvlaridan Fe(lI1), Ni(ll) ni tozalash.
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Biotibbiyotda metall tashuvchi yoki dori tashuvchi komplekslar yaratish.
Katalitik tizimlar uchun faol markazlar tayyorlash.
Bioinspiratsion (tabiatdan ilhomlangan) katalizatorlar yaratish
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