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XEMOCOPBIIAHI KOMITIO3UIIII HA OCHOBI
OJOTIoMHITY AJsA HU3BKOTEMIIEPATYPHOI OYUCTKH
NOBITPS BILI AIOKCUAY CYIbDYPY

JlocImipkeHO TMepCHeKTUBHICTE BUKOPHCTAHHS IPHPOJHOTO Ta XIMIYHO-MOIHM(IKOBaHOTO
(rnoromity 15t XeMOCOPOIIHHOTO 3HENKOKEHHS IIOKCUTY CYIb(Yypy 32 yMOBH HOTO HU3BKOT
koHueHrpaii (150 mr/m*) y nositpi. BcraHoBieHO, 110 MOHOKOMITOHEHTHI KOMIO3HIIT Ha
ocHoBi NaOH i 'MTA, 3akpiruieti Ha IpUpoAHOMY (PIIOTOMITI MONTMHAIOTH TIOKCH CYTbdyYpY,
ajie 3a yMOBH X CyMICHOI Aii Ipy IEBHOMY CITiBBiTHOIICHHI KOMIIOHEHTIB CIIOCTEPIraeThCst
CHHEPTeTUYHUH e(EKT, SIKUI TPOSBISIETHCS Y 30UTBIICHH] Yacy 3aXUCHOT Aii Ta amcopOiitHol
€MHOCTI KOMITO3HITIH.

Kuarouosi cioBa: fiokcua cynbdypy, rekcameTHIEHTaTpaaMiH, HaTpiii TipoKchji, dac
3aXHMCHOI i1, CHHEPreTHYHUI e(eKT.

Binomo, 110 y xoai BUpoOHULTBA Cylb(aTHOI KUCIOTH, BUNATY CYAb(iaiB MeTaliB
Ha MIJIPUEMCTBAX KOJIBOPOBOI METAIYPrii, IMiJ] Yac CIaJFOBaHHS KaM’ STHOTO BYT1JLIS, IO
MICTHUTh Cyib(]yp, Ha TCIUIOBUX EICKTPOCTAHIIAX 1 B 0ararboxX iHIIMX BUPOOHHUIITBAX
B atMoc(epHe MOBITPsA BUIUIAETHCS BEJUKA KUIBKICTh TIOKCUIY Cylbdypy. Y MOBITpi
BUPOOHWYUX MPUMINICHb HOTO KOHIIEHTPAIlli YacTO 3HAYHO MEPEBHUINYIOTh T'PAaHHYHO
npuIyctuMy KoHueHrpaiito (10 mr/m* uis po6o4oi 30HH), He3BaXKAIOUU Ha BUKOPHUC-
TaHHS YCTAHOBOK CAaHITAPHOTO OYUIICHHS BUKUIHUX Ta3iB. ToMy BHHUKA€ HEOOXITHICTD
PpO3po0OKK BUCOKOS(DEKTUBHUX 3aCO0IB 1HIMBITyaJIbHOTO 3aXUCTy OPTaHiB TUXaHHS PO-
OITHHKIB Bif IiOKCHAY Cyab(ypy y BUNISAAL pecmipaTopis ado mporurasis. s ix cro-
pAIKEeHHs] He0OX1JTHO CTBOPIOBATH JIEIIEB1, JOCTYIIHI Ta HAA1HI COPOSHTH.

Bimoma Benmka KiTbKiCTh CIIOCOOIB OUYUINIEHHS TOBITPS Ta BUKHIHUX Ta3iB Bia Ji-
oxcuny cyabdypy [1, 2]. Cepen HUX HaMOLIBII MONIMPEHI METOIN, 3aCHOBAHI Ha BHKO-
pUCTaHHI a30TOBMICHUX OCHOB, HAIPUKIIAJ, KapOoamimy, MOHO-, Ji- 1 TPUETAHOJIAMIHIB,
rijipasuny, rijpokcuiaminy ta rekcamermieHterpaminy (I'MTA). Cepen nepenideHux
cnonyk ocodnuse micte 3aiimae TMTA. 1l crionyka y BUDIIAII BOJHUX PO34YHHIB [3—7]
BHUKOPHUCTOBYBaacsa AJsl MPaKTUUHOI peanizaiii B aOCOpOLIHHUX cHUcTeMaxX Ta3004H-
[ICHHS, HAPUKJIa] B epaidTHUX amaparax [8, 9]. AHani3 jiteparypHux aanux [10—12]
BKa3ye, 1110 JIyTH TAKOX MMOTIMHAIOTH 1i0KcuA cynbdypy. Hamu mokaszano, mo Mmoaudiky-
BaHHS IPUPOAHUX COPOEHTIB pizHOro renesucy pozunHamu I MTA ta NaOH — 30imb1rye
4ac 3aXUCHOT JIii Ta aJicopOLiiHy €EMHICTB IIONO JIOKCHY cyibhypy [13—14].

Meta pobOTH — TOCHITUTH aICOPOIIII0 JIOKCUIY CyTb(Qypy 38 YMOBH HOTO HU3BKOL
koHteHTpaii (150 mr/m*) Buxigaumu ta moudikoBanuMu posurHamMu T MTA ta NaOH
3pa3KaMu TPUPOITHOTO (IIOTOIIITY.
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2. EKCDIEPUMEHTAJIBHA YACTHUHA

Marepianu. B sixocTi BUXiZHOTO Marepianxy BHKOPHCTOBYBAIH KOMEPIIHHUHA KOH-
neHTpar ¢uorormity i3 Y3oekucrany (I1-Phl) mocraganeauk « Ykpepmikymit», pH cyc-
TieH3ii SIKoTo JTopiBHIOE 6,66 [15].

XiMigHO-MOAHM(DIKOBAHI 3pa3kKH OTPUMYBAIM METOJOM ITPOCOYCHHS IO BOJIOTOEM-
Hocri: 10 r sBucymenoro npu 110 °C npupoaHoro copOeHTy i3 cepesiHiM po3MipoM 3epeH
d, = 0,75 mm nomimanu B yamky IleTpi, a MOTiM IMIPErHyBalu BOAHUMU PO3UMHAMU:
OIHOKOMITOHCHTHUMH — SIKi MicTsTh a00 NaOH, abo I’MTA Ta 1BOKOMIIOHEHTHUMH —
NaOH+I'MTA mnpu 3a1aHux KOHIEHTPALisIX KOMIIOHEHTIB. OTpUMYyBaIH BOJIOT1 MyXKi
3pasku, ki cymmn npu 90 °C o cranoi Macu. Bmict peareHTiB po3paxoByBaiu Ha
Macy 3paska.

MeTtonn Ta TexHika AociigxeHHsi. PeHTreHo(ha30BUi aHai3 3/1MCHIOBAM Ha
nopomkoBoMy nudpakromerpi Siemens D500 y minnomy sunpomintoBanni CuK
(A =1,54178 A) 3 rpadiToBM MOHOXPOMATOPOM Ha BTOPUHHOMY MyHUKY. 3pa3Ku Mic/s
PO3THPAHHS B CTYIIII BMIII[yBaJIH J0 CKJISHOI KIOBETH 3 po0ounmM 00’ emom 2x1x0.1 cm?
Jutg peecTpariii nugpakrorpam. ludpakrorpaMu OTpIMaHO BiHTepBali KyTiB 3°<20<70°
13 kpokoM 0,03° 1 vacom HakormmueHHs 60 ¢. B KOXKHIM TOYIII.

TI'asonosiTpsany cymim (I'TIC) 3 konuenTpauiero SO, piBHor0 150 Mr/m®, oTpumyBa-
JIY IUISIXOM 3MilllyBaHHs MOTOKIB OYMINEHOr0 MoBiTps Ta SO, y 3minrysaudi. [TouarkoBy
(C s0,) 1 KIHIIEBY (Cq o,) KoHIeHTpaii SO, BU3HAYaII 32 JOIOMOTOK0 ra3oaHaizaropa
«6679X08» («AHamitnpunany, Ykpaina), 4y TIHBICTh — 2 MI/M°.

KiHeTHKy MOTTHHAHHS AIOKCHIY CYAb(Qypy BHBYAIU B MPOTOUHII 3a ra3oM TepMoO-
craroBaHiil mpu 20 °C ycTaHOBI, Yy peakTopi 3 HEPYXOMHUM ILIAPOM BHUIIPOOYBAHOTO
3pas3ka Macoro 10 . O6’emna Butpara ['TIC (1 1/xB), rpaHyIOMETpHYHHN CKIIAJ 3pa3KiB
(&3= 0,75 mm). Bignocna sonoricts I'TIC () cknanana 76%.

Kinbkicts mormunenoro SO,, Q_  , MOJIb, PO3paxoByBasy 3 BAKOPHCTAHHAM €KCIIe-
PUMEHTAIIBHNX JIaHNX, HABE/ICHNX Y koopauHarax C () — .

KoHcTaHTy MIBHIAKOCTI peakiiii po3paxoByBaJIH 3 YpaxyBaHHSIM Yacy HaIliBIICPETBO-
penns SO, (1,,,) 32 GOpMyYIIOK0 JUIst peaKii nepioro nopsaxy 3a SO,:

k=26 ¢

1/2

€]
Y2
JI1st OLIHKY 3aXMCHHUX BJIACTHBOCTEH MPUPOTHOTO 1 MOAM(PIKOBAHOTO (PJIOTOITITY BH-
KOPUCTOBYBAJIM MOKa3HUKHU: T, — MEPIOJ 9acy, MPOTATOM AKOTO Ha IMHAMIYHIA KpUBiH
MOIVIMHAHHS C;Oz= 0; Ty — 9ac gocsaruenns I'TIK (10 mr/m?), sxuii Mae Ha3By uacy
3aXHUCHOT Jil.

3. PE3VJBTATH TA iX OBTOBOPEHHSA

3.1. Pentrenoga3zoBuii anais

ITpuponuuii (oromit, B 3aJIeXKHOCTI BiJl POAOBHIIA, KPIM OCHOBHOI (ha3u, MICTUTh
Pi3HI IOMIIIIKH, HAPUKIIA]] KAJIBLUT, aBriT (augite), nedut (leucite), neomit (analcime,
phillipsite, chabazite), xBapr i cimian albite [16]. Ograk Bimomi mpuKIaau, KOIH TpPH-
POJHMI MiHEepasl € MOHO(pA3HUM 1 MICTUTh TiIbkH (ioromiT [17]. Ha puc. 1 npencras-
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JeHa JudpakTorpamMa MpUPOTHOTO (IIOTOINITY, 3 SIKOT BHIUTMBAE, IO 3Pa30K € KpPHUC-
TaJiYHUM 1 TIoia3HUM 3a CKJIJIoM. IneHTudikamio ¢a3 31iHCHIOBAIN 32 METOIOM
PirBenbaa. 3a TakuM MiKmtomuHHAMHU Bincramsimu d, A: 10,0929; 5,0464; 3,3643;
3,1514; 2,5232; 2,1814; 2,0136; 1,6821; 1,5406; 1,4418; 1,3703; 1,2675 oano3Hay-
HO BU3HauaeThes (aza duorormity. [anekcn [hkl] mo3naueni Ha mudpaxrorpami. [lopsin
3 (a3oro QuiororiTy, y ckiiaai MiHepaiy ineHTudikoBaHi ¢asu gioncuay (diopside) 20°
(d, A): 27,596 (3,2298); 35,430 (2,5315); 49,627 (1,8355); Bepmukysity 20° (d, A):
6,229 (14,1779): 19,081 (4,6475); 21,261 (4,1757); 25,104 (3,5445). deski inuii dasm,
Hanpukia] kiiHoxsop (clinochlore), kopaieput (cordierite) naroTh BimoOpaKeHHS AyxKe
HU3BKOT IHTEHCUBHOCTI.
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Puc. 1. Indppaxrorpama npupogHOro ¢Gpaoromiry.

Fig. 1. Diffractogram of natural phlogopite.

3.2. Mexanism aacop0uii SO,

Jl1s1 BCTaHOBIIGHHST THITY aJcOopOIii HaMU BUBYECHO aJICOPOIIiI0 Ta JeCOPOIito JIi-
okcuny cyasdypy mpu C $0,= 150 mr/v3. JTocmian BUKOHYBAIUCs TakKuM duHOM. TTics
3aKiHYEHHS MpoLecy aacopOlLii B peakTop HaMpaBJsUIX MOTIK MOBITPS 3 00’ €MHOIO BH-
Tparoro 1 1/xs npu t = 18-20 °C ta monitopumu C 0, HA BHXO1 i3 peakropa. Ha puc. 2
MOKa3aHo aJICOPOIit0-/IeCOPOIIiI0 JIOKCHTY CYIb(PYPY ISl IPUPOTHOTO (PIOTOTITY.

3 HaBEICHUX JAHMUX BHUJIHO, IO MPUPOIHUHI (HIOTOMIT BUSABISE JOCUTh HU3BKY a-
COpOIiliHYy aKTUBHICTh MO0 TIOKCUJTY CYJIb(YPY, BIACYTHI JUISTHKY, JIe JTIOKCUJ CYITb-
(Gypy Ha BUXOJIi HE BUABJIAETHCSA, a MOTIM KiHIEBa KOHIEHTpais SO, NOCTyIoBo J10-
carae no4arkoBoi (kpusa 1). Buano, mo ¢uoromit necopdye SO, (kpusa 2) i 3 omismy
Ha TeMIIepaTypy 1ecopO1ii, MoKHa 3pOOUTH BUCHOBOK, 1110 A10KCU] CYIIb(ypy € cradko
3B’s13aHUM 3 IOBEPXHEIO PUPOAHOTO (PIOTromiTy, TOOTO MEPEeBaXKHO BiIOyBaETbCA HOTO
¢biznuna agcopOuis. MoxHa TakoX 3p0OMTH BUCHOBOK 100 KiHETHKH AecopOuii SO,.
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K 3
CSO2 , Mr/m

0 20 40 60 80 X8

Puc. 2. Iunamika ancop6uii (1) ta aecop6uii (2)
JOKCHAY CYIb(ypy MPUPOAHUM (BIOTOIITOM.

Fig. 2. Dynamics of adsorption (1) and desorption (2)
to sulfur dioxide by natural phlogopite.

Ocxkinbku, [1-Phl xapakTepnsyeThest CKIIaIHOIO CTPYKTYPOIO, TPUBAIICTH AECOPOIIi] Ha
20 XB. OiIbIIA HIXK TPUBAIICTH aICOPOITii, 10 BKa3y€e Ha BHYTPIIIHbO-TU(Y31iHE raib-
MyBaHHS nponecy aecop6mii. KinbkicHi XapakTepuCTHKH 0 CTIHKEHb 3 axcopouii (1) —
JecopOii (2) miokeuay cynbQypy y3araibHEHO B TaOI. 1.

Tabmums 1

AncopOuiiiHo-aecopOuiiiHi Ta 3aXUCHI BJACTHBOCTI IPHPOIHHUX COPOCHTIB
CgOZ= 150 mr/m’; d, = 0,75 mm; U = 4,2 em/c; t =20 °C

Table 1
Adsorption-desorption and control of the power of natural sorbents
C§l02= 150 mg/m’; dg =0,75 mm; U =42 sm/c; t =20 °C
Qekcn’ Mr SOZ
3pasku Tys XB T XB AQ’, Mr
agcopouisi(l) necopouis (2)
I1-Phl - - 0,92 0,76 0,16

*AQ - Qanc N Quec

Pesynbrati necopOuiifHIX BUMIpIOBAaHb BKAa3yIOTh Ha MEPEBAXKHO (i3UUHUIl Xapak-
Tep aacopbuii SO, ane neska kinbKicTh SO, yrpumyeThest (roromitom i Benmunna AQ
nopiBHIO€ 0,16 mr (Tabm. 1). OTpuMaHi aHi MOXXYTh CBITYMTH PO Te, 10 200 YacTHHA
SO, minHo 38’s3y€Thes 3 noBepxHero i npu 20 °C He necopOyeTnes, abo B X011 aacopo-
1ii B MPUCYTHOCTI KUCHIO i Boau SO, MoBiIbHO OKUCHIOETHCA 10 H,SO,, sika Grokye
AKTHBHI LIEHTPH TIOBEPXHi.
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3.3. Aunamika agcopOuii SO2 ximiuHo-mMoaugikoBanum guoromirom

Ha puc. 3 nokasani gunamivni kpusi cop6uii SO, ¢moronitom, MoaudikoBaHum
po3unnom NaOH (puc. 3 a) ta TMTA (puc. 36). Bmict NaOH ta TMTA BapitoBaiu Bij
1-10* no 4-10* mons/T.

K 3
MI/M
S0,
150 ¢ 1

100

50

0 50 100 150 200
T, XB T, XB

Puc. 3. lnnamika copOuii niokeuay cyiabdypy y npucyTHocti komnosuiii NaOH/IT-Phl
(a) Ta TMTA/TI-Phl (6) nipu Bapitopanni C, 10¢, mons/r: 1-0; 2—1; 3-2; 4-3; 5-4
(C 202= 150 mr/m*; m =103 d, = 0,75 mm; U =4,2 em/c; t =20 °C)

Fig. 3. Dynamics of sorption to sulfur dioxide in the presence of compositions NaOH/N-Phl
(a) Ta HMTA/N-Phl (b) npu Bapirosansni C, *10%, mol/g: 1-0; 2-1;
3-2;4-3;54 ( C‘S“OZ: 150 mg/m*; m, =10 g; dg =0,75 mm; U=4,2 sm/c; t =20 °C)

BunHo, 110 yci KIHeTHYHI KPUBI MalOTh OJTHAKOBHHA MPOd1iJib, SKHH CYyTTEBO BiIpi3-
HSEThCS BT Tpodito mpupoaHoro dioromity (kpusa 1, puc. 3). Tpeba 3ayBaKuTH, 10
ans BCix 3paskiB, okpim komnosuuii TMTA/II-Phl npu C,,,, = 4,0-10* Mo/, (kpu-
Ba 5, puc. 3 0) BXKe Ha NeplIiil XBUIMHI BUXIJHA KOHIICHTPAIS JTIOKCHIY CYIbhypy
MEPEBUIIYE TPAHHYHO-TIPUITYCTUMY KoHIeHTparifo (10 mr/m?) (puc. 3 a, 6). Jocmiau
HOKa3ajy, o Moau(iKoBaHi 3pa3Ku HabaraTo Kpamie nonmHaTh SO,; 3p0CTarTh Ho-
Ka3HUKHU aJIcopOIIil; 30UTBIIYETHCS Yac HAIIBIEPETBOPEHHS MOYATKOBOI KOHIICHTPAITiT
(t,,) Ta 3arajgbHa TPHBAIICTh peakuii (Tadu. 2).

Bimomo [20], mo Ha ¢dopmy 3HaxomkeHHs ['MTA BmmBae pH cepenosuimia.
Tak, mpu pH > 8 TMTA nepeOyBae niepeBaxxHO B MOJCKYJISpHid Gopmi, ipu pH = 7
MPUCYTHI PIBHI YaCTKH MOJICKYJISIPHOT Ta MPOTOHOBAHOI (opMH aMiHy. 30UTBIIUTH
gacTKy MoJieKyisipHoi popmu ' MTA MoxxHa 3aBasku nogaBanHo NaOH.
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Tabmuus 2

BniuB konuentpauii NaOH ta 'MTA na 3axucHhi, copouiiini
Ta KiHeTHYHi mapamerpu cop6uii SO, B npucyrHocTi komnosuuiii A/I1-Phl

(A—NaOH 1a T'MTA) C ;OZ= 150 mr/m*; d, = 0,75 mm; U =4,2 em/c; m_=10T1; t =20 °C
Table 2

Influx of NaOH and HMTA concentrations on absorption, sorption
and kinetic parameters of SO, sorption in the presence of compositions A/N-Phl (A —-NaOH

Ta HMTA) Ci§02= 150 mg/m3; d = 0,75 mm; U =4,2 sm/c; mk =10 g; t =20 °C

C, ‘10, monn/r | t, XB te XB 10°, o S(())‘;m | wr SO, t,, € k”zc'_ll o
Kommno3unis: NaOH/II-Phl
0 - - 0,14 0,92 - -
1,0 - - 1,05 6,69 2400 2,88
2,0 - - 131 8,41 3600 1,92
3,0 - - 1,56 9,97 4500 1,53
4,0 - - 1,78 11,37 4800 1,44
Kommo3unisi: TMTA/II-Phl
0 - - 0,14 0,92 - -
1,0 - - 1,66 10,65 3300 2,09
2,0 - - 1,78 11,38 4200 1,64
3,0 - - 2,00 12,83 4800 1,44
4,0 - 10 2,84 18,17 7800 0,88

Ha puc. 4 npencrapiieHi quHaMivHI KPUBI MTOTJTMHAHHS 802 MOHO- 1 JBOKOMIIOHEHT-
HUMH KOMIIO3ULISIMH, B SIKUX HOCIEM € MPUPOAHUMA (roromiT. /s TBOKOMIOHEHTHOT
xomnosunii NaOH-I'MTA/II-Phl (kpusa 4, puc. 5) mpu C, . = C, .= 2-10* mons/T
3 ABISETHCS JUIAHKA, Ha SIKiM BigOyBa€ThCs MOBHE MOMIMHAHHA JIOKCUAY CyabQypy
(t, = 60 xB.), a KibKiCcTh ancopbosanoro SO, HabaraTo OLIbLIA HIK y BUIIAJIKY MOHO-
koMrioHeTHUX kommosuuid (NaOH/IT-Phl i TMTA/II-Phl) 3 Takoro X KOHUEHTpaLIE
KOMITOHEHTIB (Tabd. 3).

s nBokomnonenTHoi komnosuuii NaOH-I'MTA/II-Phl 3 ypaxysanusam t  HaMu
po3paxoBanuii KoedinieHT cuneprismy K, K BIIHOIEHHS 3HAYEHHS T, IS TBOKOM-
MMOHEHTHOT KOMITO3UIIi1 10 CYMH LIUX MOKAa3HUKIB JUIS BiJIOBITHUX MOHOKOMIIOHEHTHHUX
KOMITO3UIIH.

Tak, 32 yMoBH cymicHOI il y ckiaai komnosuuii NaOH-I'MTA/II-Phl cnioctepira-
€Tbest cunepreTuunnii edexr (K =9) (tabi. 3), sxuil CynpoBOKY€ThCS 30UTbIIEHHIM

Tl"l'lK’ TI/Z Ta Qﬂocn'
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CE ., mr/m®
80, *
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Puc. 4. lunamixa copOruii qiokcumy cynbypy y IPHCYTHOCTI KOMITO3UIIIN:
1 —II-Phl ; 2 — NaOH/II-Phl ; 3 —- TMTA/II-Phl ; 4 -NaOH+I M TA/IT-Phl
C =2,0-10* mons/r; C =2,0-10* mons/r; C =4,0-10"* Mmoan/T

NaOH I'MTA NaOH+I'MTA
Fig. 4. Dynamics of sorption to sulfur dioxide in the presence of compositions:
1 —N-Phl; 2 —-NaOH/N-Phl ; 3 - HMTA/N-Phl ; 4 - NaOH+HMTA/N-Phl

Cruon = 2,0-10* mol/g; C,\ . =2,0-10* mol/g; C ...vra = 4,0-10* mol/g

Tabmuus 3

3axucHi, copOuiiini Ta KineTuuHi napamerpu copouii SO, y npucyTHocTi MOHO-
Ta JBOKOMIIOHEHTHUX KOMIIO3M1Iiii Ha 0cHOBI nmpupoaHoro duioromity

Coon = Crama = 2,010 moss/r; C , + C o = 4,0-107 Mostb/T

Table 3

Protective, sorption and Kinetic parameters of SO, sorption in the presence of mono-
and two-component compositions based on natural phlogopite

Crion = Chumra = 2,0-10* mol/g; C  +C,  =4,0-10~* mol/g
Cuereva o] e | B | tee | MK
I1-Phl - - 0,14 - - -
NaOH/II-Phl - - 1,78 4800 1,44 -
I'MTA/II-Phl - 10 2,84 7800 0,88 -
NaOH-I'MTA/II-Phl 60 90 4,66 12900 0,53 9

K, —xoediuient cuneprizmy

OTxe, BUSBIECHO, IO OJHOKOMIIOHEHTHI KoMmmo3uiiii Ha ocHoBl NaOH i T'MTA,
3aKpiIlIeHI Ha PUPOIHOMY (DIIOTOITITI MOTTMHAIOTH JIIOKCHJT CYIbQYPY, ajie 32 YMOBH X
CYMICHOT i TIpU NMEBHOMY CHIBBIIHOIICHHI KOMIIOHEHTIB CIOCTEPIraeThCs CHHEpIe-
TUYHUI e(eKT, IKNil MPOsIBISETHCS y 301IBIICHH] Yacy 3aXUCHOI il Ta aacopOmiiHol
€MHOCT] KOMIIO3ULIIHA.
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CHEMOSORPTION COMPOSITIONS BASED ON
PHLOGOPITE FOR LOW-TEMPERATURE AIR
PURIFICATION FROM SULFUR DIOXIDE

It is known that a large amount of sulfur dioxide is released into the atmosphere during
the production of sulfuric acid, the combustion of metal sulfides at non-ferrous metallurgy
enterprises, during the burning of coal containing sulfur, at thermal power plants, and in
many other industries. In the air of industrial companies, its concentrations often significantly
exceed the maximum allowable concentration (10 mg/m? for the working area), despite the
use of equipment for the sanitary treatment of exhaust gases. Therefore, there is a need to
develop highly effective personal protection equipment of workers’ respiratory organs against
sulfur dioxide in the form of respirators or gas masks. For their production, it is necessary
to create cheap, affordable and reliable sorbents. A large number of methods for cleaning air
and exhaust gases from sulfur dioxide are known. Among them, a special place is occupied
by methods based on the use of nitrogen-containing bases, for example, urea, mono-, di-,
and triethanolamines, hydrazine, hydroxylamine, and hexamethylene tetramine (HMTA).
Therefore, the use of aqueous solutions of nitrogen-containing bases as active components of
sulfur dioxide chemosorbents is quite promising. However, their use in respiratory personal
protection equipment, which would work according to the principle of using the absorption
process, is quite difficult. Therefore, we made an attempt to impregnate a porous medium, as
natural flagopite, with aqueous solutions of HMTA and NaOH. It was determined using X-ray
phase analysis, that natural phlogopite, in addition to the main phlogopite phase, contains
various impurities, such as diopside, vermiculite, clinochlore, and cordierite. To establish
the type of adsorption, the adsorption and desorption of sulfur dioxide by natural phlogopite
was studied. It has been proven that sulfur dioxide is weakly bound to the surface of natural
phlogopite, that is, its physical adsorption mainly occurs. The perspective of using natural and
chemically modified phlogopite for chemisorption neutralization of sulfur dioxide, provided
its low concentration (150 mg/m?®) in the air, is shown. It was established that monocomponent
compositions based on NaOH and HMTA fixed on natural phlogopite absorb sulfur dioxide,
but under the condition of their combined action at a certain ratio of components, a synergistic
effect is observed, which is manifested in an increase in the time of the protective effect and
adsorption capacity of the compositions.

Keywords: sulfur dioxide, hexamethylenetetramine, sodium hydroxide, time of protective
action, synergistic effect.
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