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Fly ash contains aluminosilicates and is a potential
source for zeolite synthesis. Zeolite has a different ways
of applications as adsorbents and predicts much higher
capacity than raw fly ash.

The paper presents the results of experimental studies
of synthesis of zeolite materials based on fly ash TPP,
their adsorption capacity in relation to organic and
inorganic compounds.

Coal fly ash was modified by hydrothermal treatment
with NaOH solution and fusion with NaOH followed by
hydrothermal treatment. During the modification the
zeolites, Na-P1, Na-X and sodalite, were synthesized.

Compared to raw fly ash synthesized zeolite materials
presented a higher surface area, higher pore volume and a
larger removal abilities for heavy metals, phosphate,
ammonium ions and oil derivatives from aqueous
solution.

Results of research of kinetic laws of sorption of ions
Cu’" are presented by various forms of zeolite materials.

The effect of contact time and different initial
concentrations is also studied on the example of Cu®". It is
observed that percentage removal of Cu®" ions decreases
with increase in initial metal concentration. The removal
of Cu*" increases with time and attains saturation in 60 to
120 min. The removal rate of adsorption is rapid initially
but it gradually decreases with time until it reaches
equilibrium.

The results obtained allow to conclude that the
synthesized zeolite materials can be used as adsorbents
for sewage pollution from enterprises.
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Cunme3 yeonimuux mamepianie Ha OCHOGI 30]U GUHOCY
TEC. Aocopouia opzaniunux ma HeOP2aHIYHUX PEUOBUH 3
600H020 cCepedosuwa 3071010 GUHOCY MA CUHME306AHUMU
yeonimuuMu mamepianamu.

KurouoBi ci10Ba — cunTes, 1eoniT, ancopOmis.

l. BcTtyn

3oma ByriikHa — MiHEpaJbHA PEUOBMHA, IO 3aJIH-
miaeThbesl micis cranoBaHus Byriuis Ha TEC, B ocHOB-
HOMY CKJIQIYEThCS B MOKPHX 30JIOBiJBanax 1 JMIe
YaCTKOBO BHKOPHUCTOBYETHCS B IIEMEHTHIH MPOMHUCIIO-
BOCTI SIK CHPOBHMHA i JJ00aBKa, Y BUDOOHUITBI OYymiBelb-
HOi Kepamikd, ac(haabTOOCTOHY, BHIIATIOBAIBHOIO 1
OC3BHITAITFOBATIGHOTO TPABIt0. 30JIOBIIBAIN 3aiMArOTh BEITH-
Ye3Hl IUTOII 3€MJI, SKi BWIY4alOThCS 3 PalliOHAJIBHOTO
TOCIOJIAPCHKOT0 BUKOPHCTaHHs. HasBHICTH B 301511 BUHOCY
TaKMX KOMIIOHEHTIB, SK OKCHIM KPEMHIIO Ta aJIOMIHilO,
CBITYMTH NPO MOXJIMBICTH ii Moaudikamii Ta OTpUMaHHs
LICOJIITHUX MaTepialiB Ha il ocHOBi. OCTaHHIM YacoM BiIoMi
Pi3HI METOU MPOBEJIEHHS MPOLECY CHHTE3Y IICOIITIB 3 3011
BHHOCY Ta CIIOCOOU 1X BUKOPUCTaHHS B OXOPOHI HaBKOJIHIII-
HbOro cepenopuia [1].

Il. JocnigxeHHA Ta pesynbtatu

CuHTe3 LEONITHUX MarepialiB 3AIHCHIOBANM TiJpo-
TEPMIYHUM METOJIOM Ta METOJIOM CITIKaHHs 30JIM BUHOCY
3 NaOHxkp.

3pa3ok 1 cuHTE3yBaNu TiJPOTEPMIYHHM METOIOM..
3omy BuHocy (40r) 3mimryBamu 3 pozunHoM NaOH
(160mut), micast MBOro CyMIll KPUCTATI3yBaIN (CYLIIHHS)
mpu 107 °C mporsrom 12 rox. TBepauif 3amuiiok
Bi(iIbTpYyBaI, TPOMHUBAJIHM JUCTHILOBAHOK BOIOIO 10
pH =10 i BucymyBamu npu 105°C npotsarom 12 ron.

3pa3ok 2 oTpUMalli METO/IOM CITiKaHHSI 3011 BUHOCY 3
NaOHxkp, ekcriepuMeHT BKIIOUaB 1Bi cramii. Ha meprmiit
60 r 30omm BHHOCy 3MmimyBasm 3 72 r NaOH no
JIOCATHEHHS TOMOTCHHOI cyminri. [[ro cyminn cToruoBamu
B redi mpotsiroM | roaumHu npu Temmeparypi 550 °C.
CmieBignomenns Macu NaOH mo 3omm BuHocy 1.2. Ha
Jpyriff cTajii CTOINIEHWH NPOAYKT OXOJNOKYBAIH 0
KiIMHATHOI TEMIIEpaTypH, MOJIOJHU Ta PO3UMHsUIH B 240 M
JuctTiiboBanoi Boau (1:4). IpomykT nepeminryBamu 12 ron
NpY KIMHATHIH TemriepaTypi 1 MmigaBagd CYIIiHHIO NPU
100 °C nporsirom 12 ron. ITicnst uporo 3pa3ok BinginbT-
pOBYBaJM, TIPOMHUBAJIM JIUCTHIHLOBAHOIO BOJOIO 1
BucymryBaiu mpu 105 °C npotsirom 12roga.
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Ckuaf 1 BIacTUBOCTI OTPUMAHKX IPOIYKTIB JIOCIIKYBa-
JI 32 JIOTIOMOT'OI0 €JIEKTPOHHO-MIKPOCKOITIYHUX JIOCITi[DKEHB,

peHTreHO(ha30BOr0 aHAII3Y, TEPMOIPABIMETPHIHOTO aHANIZY

Ta Ha OCHOBI aHATI3Y 130TepM aJIcOpOIIii-IecopOITii a30Ty.
VY Tab. 1 BKazaHO MiHepaJIbHUMN CKIIa] CHHTC30BaHUX
MPOIYKTIB Ta JAEAKI IMapaMeTpH MOPUCTOI CTPYKTYPH.

Tanuysa 1

MinepajJbHUi CKJIAJ CUHTE30BAHUX
NPOAYKTIB Ta MapaMeTPHU MOPUCTOI CTPYKTYPH

3ona 3pazok 1 3pazok 2
BHHOCY
MiHepanbHuit MYJIIT, ¢oszuT, LEeoiT X,
CKIIaJT KBapll, neoiiT X, CoHaiT
KaJIBIUT neomit Na-Pl
ITapameTpy HOPHUCTOI CTPYKTYpH
[TuToma ruioma 5,6157 21,8553 28,5511
TOBEpXHi, M*/T
[ToBepxHs 0,2111 2,1946 5,6254
Mikporiop, M*/r
06’em mikpomop, | 0,000231 0,001230 0,003224
oM/t
3aranphuii 06’em | 0,01708 0,068407 0,062481
nop Mix 11300
HM , cM/T

Ha OCHOBI eKCIIepUMEHTATBHUX JOCHIHKECHb BH3HAUCHO
a7IcopOIliiHy €MHICTh 3pa3KiB IOMO JHM3EIHLHOrO IAJIUBA,
10HIB aMOHit0, (ocdaT-iOHIB Ta BAXKKHX MeTaslB. Pesynbraru
eKCIIEpUMCHTIB BKa3ylOTh Ha Te, IO CHHTE30BaHI I[COMITHI
Marepiaiy, a TaKOX 1 30J1a BUHOCY MOXKYTh 3aCTOCOBYBATHCS
JUTSL OYMIIICHHS CTIYHUX BOJ BiJl OpraHIiYHHMX Ta HEOPTaHIYHHX
3a0pyIHUKIB. AJCOpOIiifHYy €MHICTP 30JM BHHOCY Ta
CHHTE30BaHHX 3Pa3KiB HABEIEHO y Ta0u. 2.

Tabnuys 2
AncopOuiiiHa €EMHICTb 30J1M BUHOCY TA CHHTE30BAHUX
3pa3kiB 1, 2 momo opraHiyHHX Ta HeOPraHiYHUX
3a0pyAHMKIB CTiYHUX BOJ

Ancop0uiiiHa eMHICTh, MI/T

3ona BuHOcy | JlM3enbHE NaIMBO 24,51
lonun amoHit0 —
DoctaT-ioHn 18,08
Cu™ 12,75

3pazok 1 Jlu3enpHe nanuBo 137,04
lonun amoHit0 —
Docdar-ioHn 32,48
Cu™ 37,30

3pazok 2 Jlu3enpHe nanuBo 115,23
Tonu amoHiI0 42,40
Docdar-ioHn 57,04
Cu™ 108,70

JocmimkeHHs KiHeTHKY aacopOitii ioHiB Cu " cumTe-
30BaHUMH TICONIITHUMH MaTepianmamMu (3paszox 1, 2)
300pakeHo Ha puc. 1.
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Puc.1. Kinemuxa adcop6yii ionie Cu®*
spaskom 1 ma 3paskom 2

BucHoBOK

B pesymbrari mpoBeneHHMX JIOCTIDKEHb MOXKHA
3pOOUTH BHCHOBOK, III0 CHHTE3 IICOJIITIB HA OCHOBI 30JIH
BuHocy TEC € mepcrekTHBHHUM METOIOM OTPUMAaHHSA
e(pEeKTUBHUX COPOEHTIB [UIi OYMIIEHHS CTIYHHX BOJ
MAIIPUEMCTB BiJ 3a0pyIHEHb PI3HOTO MOXOKEHHSL.
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