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POLIVINILXLORID PLASTIKAT ASOSIDA OLINGAN YANGI SULFOKATIONITNING
SORBSION XOSSALARI

M.M. Jurayev, S.Y.Xushvagtov, Z.R. Masharipova

Kirish. Tabiiy suvning gattigligi, ishlab
chiqarish chiqindilari va boshqga turli omillar ta’sirida
uning ifloslanishi dunyodagi eng istalmagan ekologik
muammolardan biridir. Suvni sanoat migyosida
ishlatish va atrof-muhit muhofazasi uchun tabiiy
suvlarni tayyorlash hamda chigindi suvlarni tozalash
talab etiladi [1]. So‘nggi paytlarda suvni tozalashning
kimyoviy ishlov berib cho‘ktirish, oksidlanish,
gaytarilish, dializ, elektrodializ, teskari osmos, ion
almashinuvi, flotatsiya, distillash, flokulyatsiya kabi
usullari mavjud bo‘lib, suvning qattigligiga sabab
bo‘luvchi Ca?* va Mg?" ionlarini tozalashda ionitlar
ishtirokida ion almashinish usuli keng qo‘llaniladi [2,
3]. lon almashinish usulida suvni ifloslantiruvchi
moddalardan tozalashning eng keng targalishiga
sabab  texnologik jihatdan  soddaligi, ion
almashunuvchi materialni regeneratsiya gilish orgali
bir necha bor gayta ishlatish hamda igtisodiy jihatdan
samarali ekanligidir.

Mavjud ionitlardan PC200FD kuchsiz kislotali
gatronga 0zig-ovgat sanoatida suvni tozalash uchun
Ca?* va Mg@?" ionlarining sorbsiyasi o‘rganilgan [4].
Shuningdek, sintetik ion almashinuvchi gatron
Purolite C100E ga suvli eritmada kalsiyning
adsorbsiyalash muvozanati o‘rganilgan, bunda
Lengmyur va Freundlix izoterma modellari
qo‘llanilgan [5]. Mualliflar polivinilxloridni (PVX)
modifikatsiyalash orgali olingan yangi anion
almashinuvi materialni sanoat korxonalari uchun
ishlatiladigan suvni tozalash bo‘yicha tadgiqotlar olib
borilgan [6].

Ushbu ishda plastikat polivinilxloridni kalsiy
polisulfid eritmasi bilan oltingugurt
modifikatsiyalash va keyingi bosgichda olingan
polimerni oksidlash orgali olingan sulfokationitning
tuzilishi o‘rganildi. Olingan ionitga sun’iy
eritmalardan Ca?* va Mg? ionlarining yutilish
gonuniyatlari o‘rganilgan.

Materiallar va metodlar. Polivinilxlorid
(PVX) plastikat asosida sulfokationit olish va unga
Ca?* va Mg? ionlarining sorbsiya o‘rganishda
polivinilxlorid 140-13A; oltingugurt kukuni (S),
kimyoviy toza (k.t.); CaO; HNOs (nitrat kislota), k.t.;

CaCly, k.t.; MgClg*6H-0, k.t. reagentlari go‘llanildi.

Olingan sulfokationitning tarkibidagi
elementlar miqdori Euro EA Elemental Analyzer
yordamida, funksional guruhlari aniglash uchun
namunalarning spektrlari  prizma olmosli/ZnSe
MIRAcle 10 bilan bitta NIP prefiksi bilan to‘ldirilgan
IRTracer-100 1Q-Fourier spektrometri yordamida
olinadi.

PV X asosidagi kationitga suvning gattigligiga
sabab bo‘luvchi metall ionlarining sorbsiyasini
o‘rganish uchun Ca?* va Mg? ionlarining
konsentratsiyalari 0.1 dan 0.025 mol/l bo‘lgan turli
eritmalari distillangan suv bilan tayyorlandi. Sorbsiya
jarayoni eritmalarda 293, 303 va 313 K haroratlarda,
statik almashinish sig‘imi (SAS) qiymati NaOH
bo‘yicha 3,5 mgekv/g bo‘lgan Kkationit 2 g/l
migdorda 100 ml eritmalarni 250 ml li konussimon
kolbalarda 100 aylanma/min tezlikda, sorbsiya
muvozanatga yetguncha (12 soatgacha) vaqgt
oraligiida o‘rganildi. Dastlabki va sorbsiyadan
keyingi eritma kontsentratsiyalari EDTA usulida
aniglandi [7]. Sorbentga yutilgan metall migdori
quyidagi tenglama orgali hisoblab chigilgan (1)

A - (Co_CM) xV (1)

m

Bu yerda: A-ionitga yutilgan metall ionining
miqdori mg/g, Co va Cy metall ionlarining dastlabki
va muvozanat konsentratsiyalari mg/l, V —eritma
hajmi, I; m- qurug sorbent massasi, g.

Natijalar va muhokama. Ushbu ishda
granulasimon PVX plastikatni idishga solinadi,
ustiga CaS, gaynoq eritmasi quyilib, idish germetik
yopildi va 423 K haroratda 4 soat davomida pechda
gizdirildi. Keyingi bosgichda  oltingugurt
modifikatsiyalangan polimer tarkibidagi -Sy-, -S-H
guruhlarini —SOsH guruhlargacha oksidlash uchun
HNO; ning konsentrlangan eritmasi bilan suv
hammomida 3-4 soat davomida reaksiya olib borildi.
Olingan ionit yuvilib NaOH bo‘yicha SAS aniglandi.

PVX plastikat va uni CaS; orqgali oltingugurt
modifikatsiyalangan va oksidlab olingan kationit
tarkibidagi elementlar migdori quyidagi 1-jadvalda
keltirilgan

1-jadval
PV X va PV X asosidagi oltingugurt tutgan polimerlarning element migdori
Modda PVX PVX-S PVX-SO3H
Element C H S H S C H S

Miqgdori 36,4 5,2 0 29,2

4,2 14,3 224 | 41 10,4

Yuqorida keltirilgan 1-jadvaldan ko‘rinadiki,
PVX oltingugurtlangandan keyin tarkibida 14,3%

oltingugurt tutganligi va uni oksidlash natijasida
olingan polimer tarkibida 10,4 % oltingugurt borligi
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aniglandi. Oldingi oltingugurtlangan polimerga
nisbatan oltingugurt ulushining kamayganligining
sababi sulfoguruhlardagi kislorod miqdori bo‘lishi
mumkin.
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PV X plastikat asosida olingan kationitning 1Q
spektroskopik tahlili o‘tkazildi.
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1-rasm. PV X asosidagi olingan kationit 1Q-spektroskopiyasi

Yugoridagi 1-rasmda PVX asosidagi ionit
infraqizil spektrlarida 1714 va 1210 cm™ sohalarda
bir valentli -SOsH bog‘lanishlarni xarakterlaydigan
intensiv yutilish sohalari, 1220-1080 cm™ sohada
S=0 bog‘lanishning valent tebranishlarini,
shuningdek -OH guruhlarini xarakterlaydigan
3400 cm? atrofida keng yutilish sohalari paydo
bo‘lgan. Bu esa oltingugurtlangan polimer
tarkibidagi sulfid, polisulfid, gidrosulfid guruhlari
oksidlovchi ta’sirida oksidlanib, sulfoguruhlarga
o‘zgarganligidan dalolat beradi. Namunalarning
1Q-spektrlarida 700 va 605 cm™ sohalari navbatida
C-CI valent tebranishlari uchun xosdir. Bu PVX
tarkibidagi  xlor atomlari ma’lum qismi
sulfoguruhlarga almashganligini anglatadi. Barcha
o‘rganilgan namunalar uchun 2966, 2922 va 2862-
2933 c¢cm™ sohalarda yutilish chiziglari kuzatilib,
ular polimer zanjir tarkibida tegishlicha C-C, C-H
va CH, valent tebranishlariga va 1420 cm*
sohadagi yutilish —CH:- guruhlarining
deformatsion tebranishlariga xosdir [8, 9]. Demak,
PVXni modifikatsiyalab  sulfokationit olish
bosgichlarida polimer asosiy zanjiri saglanib
golgan.

Element analiz, 1Q spektroskopiya tahlillar
va boshga fizik-kimyoviy ko‘rsatkichlar PVX
tarkibiga oltingugurt kiritilganligi hamda oksidlash
orgali tarkibida sulfoguruhlari tutgan kationit
olinganligi tasdiglaydi. PVX asosida olingan
sulfoguruhli kationitga suvli eritmalardan Ca?* va
Mg?* ionlarining sorbsiyasi Lengmyur izoterma
modelida o‘rganildi.

Lengmyur izoterma nazariyasi sorbent
sirtida  sorbatning bog‘lanishi faqat aktiv
markazlarda sodir bo‘ladi va bu bog‘lanish
energiyasi bir xil bo‘lib, sorbat molekulalari o‘zaro
ta’sirsiz  monomolekulyar qatlam hosil qilib
adsobsiyalanishini ifodalaydi. Lengmyur
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tenglamasi quyidagi tenglamalar bilan ifodalanadi.

2) o
L-“M
e (2)

2= (Amalx-KL) * (Aniax) o G

Bu yerda: A va Amax — ma’lum massali
sorbentga yutilgan metall ionlari miqgdori va
maksimal  miqdori  (mg/g), Cwm-eritmaning
muvozanat konsentratsiyasi (mg/l), K, - Lengmyur
konstantasi I/mg. Lengmyur izoterma
parametrlarining muhim xususiyati bo‘lgan
ajratish koeffitsienti “R.” yordamida adsorbent va
adsorbat o‘rtasidagi munosabat haqida xulosa
chigarish mumkin.

A=A

1
Ry = 1+Kp-Co (4)

Bu tenglamaga (4) ko‘ra 0< R_ <1
adsorbsiya jarayoni qulay, R.>1 noqulay, R, = 1
adsorbsiya izotermasi chizigli ko‘rinishda deb
hisoblanadi va R. = 0 esa adsorbsiyani gaytmas
bo‘lishini ifodalaydi [10].

Ushbu tadgigot ishida sorbsiya natijalari
asosida Lengmyur tenglamasining yugorida
keltirilgan (3) chiziqli ko‘rinishidan Lengmyur
izoterma konstantalarini hisoblab topish uchun
quyidagi 2-rasmda Cw/A ning Cwm ga bog‘liglik
grafigi tuzildi.
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Ushbu grafik asosida hisoblangan Lengmyur
konstantalariga ko‘ra maksimal monogatlamli
sorbsiya migdori (Amax) Ca?* va Mg?* ionlar uchun
mos ravishda 55.3 mg/g va 37.5 mg/g, K. giymati
0.00162 va 0.00116, shuningdek, ajratish omili
(R 0.134 va 0.264 ekanligi aniglandi va bu
sorbsiya jarayoni qulay bo‘lganligidan dalolat
beradi. PVX asosidagi kationitga Ca?* va Mg?*
ionlari sorbsiya izotermasi Lengmyur modeliga
bo‘ysunganligini korrelyatsiya koeffitsienti R?
giymatining mos ravishda 0.995 va 0.991 ga
tengligi isbotlaydi.

Xulosa: Polivinilxlorid plastikati va CaSy
eritmasidan  foydalanib  olingan  polimerni
oksidlash natijasida olingan sulfokationit tarkibida
14.3 % oltingugurt borligi element analiz orgali
aniglandi, hamda 1Q spektroskopiya orgali
sulfoguruhlari hosil bo‘lganligi tasdiglandi.

PVX plastikati asosidagi sulfokationitga
eritmalardan Ca?* va Mg?* ionlarining yutilishi
kimyoviy sorbsiya orgali borishi izoterma modeli
asosida aniqlandi. Bunga ko‘ra PVX asosidagi
sulfokationitga Ca?* va Mg?* ionlarining yutilishi
Lengmyurning monomolekulyar nazariyasiga mos

kelishini R?va R, qiymatlari ko‘rsatdi.
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Ik bor plastikat polivinilxloridni CaS, eritmasi bilan oltingugurt modifikatsiyalab, keyingi bosgichda
polimerni oksidlash orqali olingan sulfokationitning tuzilishi o‘rganildi. Olingan sulfokationitga suvli
eritmalardan kalsiy(ll) va magniy(ll) ionlarining yutilish gonuniyatlari adsorbsiya izoterma modellarda
o‘rganildi. Polivilxlorid asosida olingan yangi kationitga Ca** va Mg?* ionlarining yutilishi Lengmyur izoterma
modeliga bo‘ysunganligi va jarayon ion almashinish reaksiyasi orqali borganligi aniglandi.

KaloueBble caoBa: TUIaCTHKAT  NOJUBHHWIXIOPHAA, TMONHACYIb(UA  KajbIws, copOius,
Cynb(OKATHOHHT, KAJBIMKA 1 MarHui, n30TepMa.

I/ICCJ'IG,Z[OBaHa CTPYKTYpa CyJ'IB(bOKaTI/IOHI/ITa, MOJIYUYCHHOIr'0 1pu MpPpEABAPHUTCIBHOM OKHUCJICHHUHU
rmosimMepa MOAN(PUIIMPOBAHNEM IIIACTHKATA MMOJIMBUHUIIXJIOpHA pacTBopoM CaSy 10 cepbl. 3aKOHOMEPHOCTH
noryiomennss noHoB Kanbiwms (II) m marams (II) U3 BOMHBIX PacTBOPOB B TONYYEHHBIH CyITb(OKATHOHUT
HU3YUYCHBI HA a,Z[COp6LII/IOHHLIX HU30TCPMUUCCKUX MOJCIIAX. YCTaHOBHCHO, YTO MMOI'JIOIICHHUEC MOHOB Ca2+ u Mg2+
HOBBIM KATHOHOM, IOJIYYCHHBIM Ha OCHOBC IMOJIMBUHWIXJIOPpUAA, PETYINPYCTCA I/I3OTGpMI/I‘leCKOI>i MOJCIBIO
Jlenrmiopa, u mporiece MPOTEKaET IO PEaKIIH HOHHOTO 0OMEHa.

Key words: polyvinyl chloride plasticate, calcium polysulfide, sorption, sulfocationite, calcium and
magnesium, isotherm.

The structure of the sulfocationite obtained by first oxidizing the polymer by modifying the plastic
polyvinyl chloride with CaS, solution to sulfur was studied. The laws of absorption of calcium (1) and
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magnesium (I1) ions from aqueous solutions to the obtained sulfocationite were studied in adsorption
isothermal models. It was found that the absorption of Ca?* and Mg?* ions into the new cation obtained on the
basis of polyvinyl chloride was governed by the Langmuir isothermal model, and the process proceeded
through an ion exchange reaction.
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CHUHTE3 MYJUIMTOBBIX KPUCTAJVIOB C IPUMEHEHUEM MUKPOKPEMHE3EMA

A.M. OmunoB, U.P. baiizkanos, M. T. Boiimyponosa, /I.C. I:xad6epranos, 3. Kypszos, A. Xakumos,
M. Hocupos

BBenenue. Becbma I[ICHHBIM "
MEPCTIEKTHBHBIM MAaTepralioM ISl COBPEMEHHOM
TCXHUKU SABJISICTCA CUJIIMKAT AJIFOMUHUSA — My.]'IJ]I/IT.

Oro emuHctBeHHoe B cucteme AlbO3; — SiO;
COETMHEHNE, YCTOMYHBOE npu BBICOKHX
Temreparypax|[1].

Mynnutr — MuUHEpal THoAKJacca OCTPOBHBIX
CWIHKAaTOB ¢ cymmapHoii (dopmynoit  AleSizOas.
BriepBrie Myt 0611 00OHapY>KeH Ha ocTpoBe Myt
B llloTmanauu, rae ObLT HaWEH B €CTECTBEHHOM
cocrostHuH [3].

XUMHUYECKUH COCTaB MYJUIUTA HEMOCTOSHEH:
ot AleSi2O13 10 AlsSiOg (wm ot 3A1,03:2Si0O; no
2A1,03Si0) [4].

Kpucrammueckas CTpyKTypa MyJuIuTa O4€Hb
MOX0Xa Ha CHUIMMAaHHTOBYIO, T.€. COCTOMT W3
crapenHbIx menouek [SizOs], B kortopeix Si*
yacTM4HO m3oMopdHO 3amernen Ha A1%. Ommune
OT CHJJIMMaHUTa COCTOUT B TOM, YTO YacTb aTOMOB
AIOMHUHUSL M KPEMHHSA B MYJUIUTE paclpeiesieHbl
craruuecku. Mon amomunus A1% umeer B Mysunre
kak mectepHyto [AlOg], Tak u 4erBepHyo [AlO4)
KOOP/AMHALIMIO. enounsle KaTHOHBI,
MPUCYTCTBYIOIIIME B paciulaBe,  U3MEHSIOT
KOOp/MHALMIO afoMUHUS ¢ 4 10 6, crocoOCTBys

obOpazoBanmio cBszer Si — O — Al wmexny
TETpaspaM.
Takum  obpasoMm,  pemieTka  MYJIATA

noctpoeHa u3 rpyni [AlOs] u [AlOs] 1 0CTPOBHBIX
rpymn [SiO4] (puc.l). Ot mommdapel 00pazyroT
LIETIM, BBITAHYTbIE BAOJIL ocu c. llomyueHue B
paciyiaBe TakuxX TPYMI B OJNM3KHX COOTHOLICHHSIX
onpenensiercs otHomreHneM O/Si ¥ B HEKOTOpPOH
CTEIEHU 3aBUCUT OT IPHUCYTCTBYIOIMX MpUMECE
[3,4,5].
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Puc.1. Kpucrammyeckas penierka MyJuiaTa [2]

3a pyOeKOM MYIUIUT B IPOMBIIIICHHBIX
MaciTabax TONy4aroT METOAOM CIIeKaHUs W3
pacaBa. IlmaBneHbIi MyJUIMT — COCTOMT U3
KPHUCTAJUIOB KOPOTKONPH3MAaTHueckod (OpMBl U
3HAYUTEIBPHO YCTYNaeT TI0 CBOMM CBOWCTBAM
HUTEBUIHOMY KpucTauty wmymwmTta. B CHIA,
[onpme, BenmukoOpurannu, PpaHIUM MOTYYarOT
MYJUIAT B BUJE CIIEKOB, KOTOPbIE pa3MallbIBatOT J10
gactut] pazmepom 0,05-30 MM [6].

Ha ocHoBe cmecH 13 KaOJIMHUTOBOM TJIMHBI U
[JIMHO3eMa B SIMOHMM OpraHW30BaHO HPOU3BOJICTBO
CHHTETHYECKOTO MYJUTUTOBOTO HOPOIIIKA.
VYBIaXXHEHHOE CHIPbE THIATEIBHO CMEIINBAIOT U
nepepabaThlBalOT B IIAPOBOM MenbHUIE. Maccy
00e3BOXKMBAIOT B (uuIbTprpeccax,  KOpXKH
IIPOIYCKAOT 4€pe3 BaKyyMHBIN JICHTOUYHBIM Ipecc.
Beixomsmmii Opyc pa3pes3aroT Ha OpUKEThI, KOTOPbIE
MocJie CyIIKH OOXKMTaroT BO BpalLaiolIeiicss medn
mpu Temneparype okono 1800°C m oxjakmaroT B
OapabanHoM  xomomwibHHUKe. Ilpu  TeruoBoi
00paboTKe MPOUCXOANT OOpa3oBaHWE KIMHKEpa C
KpuCTaUlaMd  MyiuuTa pasmepoMm  50-80 MkM.
Koneunsrit poxykr comepxutr ot 87,0 mo 99,0%
MywaTa. llpuMecn mpencTaBneHbl KOPYHAOM U
CTEKJIOBHIHOM (ha3oii [7].

CylIecTBYIOT OpUTHHAIILHBIC U HE UMEIOIIHE
MPOMBIIUIEHHOTO TPUMEHEHUS] METOHBl CHHTE3a
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