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The effectiveness of sulfur anhydride sorption from roasted molybdenum concentrate
gaseous wastes by modified natural zeolites has been studied. Clinoptilolite from Nor
Koghb deposit (Noyemberyan, Armenia) has been used as natural zeolite. The modification
of zeolite has been done by thermic, acidic and alkaline treatments. It has been established
that both thermally and chemically modified zeolites of Nor Koghb deposit are effective
sorbents for sorption of sulfur anhydride; moreover, it is determined that the alkaline
modified samples of zeolite have the highest sorption ability. Sulfur anhydride has been
produced by the three following sources: pure molybdenum disulfate, non-treated
molybdenum concentrate from Zangezur Copper Molybdenum Combine (Armenia) and
the same molybdenum concentrate after thermal treatment. The highest effectiveness of
sulfur anhydride sorption is obtained when pure molybdenum disulfide is used as a sulfur
anhydride source. This result is quite predictable because pure molybdenum disulfide
practically all turns to sulfur anhydride while additives are present in molybdenum
concentrate, which do not produce sulfur anhydride.
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Introduction

One of the most common contaminants of
emitted gases of metallurgical, chemical and energy
industries fabrics is sulfur anhydride (SO,), which
causes great damage to the environment both
ecologically and economically. For sorption of SO,
from gaseous wastes, different methods have been
applied, which can be classified in two following
groups: wet-scrubbing process and sorption on solids
[1]. The most promising are sorption on solids [1].
For sorption of SO, from gaseous wastes different
sorbents are used: natural [2—6] and synthetic [1,7]
zeolites, silica gel and activated carbon [8,9]. Among
the solid sorbents, the natural and synthetic zeolites
have been known the most promising and effective
due to their regeneration possibility [1]. The sorption
ability of natural zeolite to SO, is determined by
different factors: content of clinoptilolite in zeolite

rock, sorption temperature and form of natural zeolite
modification. It is known that the sorption ability of
natural zeolite to SO, is proportional to the content
of clinoptilolite in mineral rock [4], the low-silica
zeolites better sorb SO, from pre-dehydrated systems,
while high-silica zeolites better sorb SO, from wet
environment. It is also established that the ability of
modified forms of natural zeolite to adsorb SO, is
higher than the natural zeolite sorption ability [7].

There are few large deposits of zeolite rock in
Armenia, among which the Nor Koghb zeolite
(Noyemberyan) is characterized as clinoptilolite
(~80% of content) with molar ratio Si/Al=4.92
[10,11], thus, due to high-silica content, Nor Koghb
zeolite is quite promising for SO, sorption and dry
sorption method is preferred.

In this work, the possibility of zeolite from Nor
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Koghb deposit (Noyemberyan, Armenia) for sorption
of SO, from gaseous wastes has been studied. The
use of zeolite has a number of advantages:

— both natural and modified zeolites can be
used in cycle multiple times as SO, can be desorbed
at 350—400°C and then, the desorbed SO, can be
applied for preparation of sulfur contained products
[2];

— zeolites, which adsorbed SO,, can be used in
production of cement making its quality better [12].

Thus, the application of zeolites as sorbent for
disposal of SO, from gaseous wastes is an economically
cost-effective and environmentally friendly process.

Experimental

Materials

Hydrochloric acid (HCIl, ASC reagent, 37%,
Sigma-Aldrich, CAS Number 7647-01-0), sodium
hydroxide (NaOH, reagent grade , >98.0%, pellets
(anhydrous), Sigma-Aldrich, CAS Number 1310-
73-2), molybdenum disulfide (MoS,, nanopowder,
90 nm diameter (ASP), 99% trace metals basis,
Sigma-Aldrich, CAS Number 1317-33-5), silver
nitrate (AgNO,, ASC reagent, >99.0%, Sigma-
Aldrich, CAS Number 7761-88-8) were used without
further purification. All solutions were prepared by
double-distilled water.

The clinoptilolite tuff from Nor Koghb deposit
(Noyemberyan, Armenia) was used as the natural
zeolite. Detailed mineralogical and petrographic study
of the natural zeolite was given elsewhere [10,11].
Zeolite was air-dried, ground in ball mill and
subsequently in pestle and mortar, so as to pass from
123 um sieves and was stored at room temperature.
The chemical composition of natural zeolite is given
in Table 1.

As the sources of SO,, (a) pure compound MoS,
as a model compound; and (b) the molybdenum
concentrate from Zangezur Copper Molybdenum
Combine (Armenia) were used (their compositions
are given in Table 2). Molybdenum concentrate has
been used both in non-treated and thermal-treated
forms. The thermal-treatment of molybdenum

concentrate has been done at 200°C for removal of
humidity.

Methods

Sulfur anhydride production

The roasting of the molybdenum concentrate
and MoS, has been done by using the rotary kiln
(Laboratory Rotary Kiln 1600C, China) with constant
air supply rate. The processes of roasting of
molybdenum concentrate and MoS, strongly depend
on temperature. It is known [13] that at the
temperatures lower than 500°C the roasting process
goes relatively slow, while at the 600°C the rate of
roasting process is very high. At the high rates of
roasting, at first, the rate of roasting (rate of SO,
production) is higher than the rate of SO, sorption,
and, at the high temperatures, the desorption of SO,
becomes more intensive. Due to the mentioned
processes, the adsorbed amount of SO, decreases.
Therefore, the roasting process was being done at
500°C with a gradual increase in temperature. The
process of MoS, oxidation (both chemically pure
compound and molybdenum concentrate) is complex
and multistep [13], but for quantify the produced gas
SO, the following reaction completely describes the
process:

2MoS,+70,-2Mo00;+4S0,.

After roasting the SO, sources, air-gaseous
mixture went through P,Os for humidity sorption
and then through zeolite.

The rate of air supply to the rotary kiln
(Laboratory Rotary Kiln 1600C, China) was kept
constant.

Natural zeolite modification

Thermic modification: Thermal treatment of
zeolite samples consists in calcining prepared
(crushed, sieved, washed and dried) samples at 100—
700°C. Calcination was carried out in muffle furnace
B400/410 (Naberthem, Carl Stuart Group). Zeolite
samples were placed in a muffle furnace in heat-
resistant round-bottom cups in the amount of 100 g,

Table 1
Chemical composition of natural zeolite [10,11]
constituent | SiO, | ALO; | CaO | K,O | Fe,0O3 | MgO | Na,O | TiO, | FeO | P,Os | SO; | H,O | other
wt.% 67.80 | 11.67 | 423 | 1.67 | 1.23 | 091 | 0.72 | 0.28 | 0.17 | 0.13 | 0.10 | 3.01 | 7.58
Table 2
Chemical composition of molybdenum concentrate [13]
constituent Mo Cu Fe S SiO, | ALO; | CaO Re additives
wt.% 51,80 | 0,44 | 1,80 | 35,67 | 6,90 0,82 0,75 | 0,025 1,82
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subjected to heat treatment under static conditions for
3 h at 100—700°C, then, after a while, these cups
were placed in desiccators with calcined CaCl, until
complete cooling of the heat-treated zeolites.

Alkaline modification: the alkaline modified
samples were being prepared by treating 10 g natural
zeolite with 100 ml 2.0 N NaOH solutions by shaking
during 4 h at room temperature. After that, modified
samples were dried at 100°C for 3 h.

Acidic modification: the acidic modified
samples were prepared by treating 10 g of natural
zeolite with 100 ml of 2.0 N HCl solutions by shaking
at room temperature during 4 h. Then, the modified
samples were washed with distilled water until no
Cl™ ions were detected in the washing water by using
AgNO; solution. After it was modified, samples were
dried at 100°C during 3 h.

Characterization of the natural and modified
zeolites

Nitrogen adsorption/desorption isotherms were
registered using a NOVAe 2200 (Quantachrom)
analyzer. The samples were outgassed under vacuum
at 250°C for 5 h. The specific surface area was
calculated by the BET method at P/P=0.98 and the
size distribution of porous was calculated based on
the adsorption and desorption isotherms. Mesoporous
surface area and mesoporous volume were calculated
by Barrett-Joyner-Halenda (BJH) model. X-ray
diffraction (XRD) diagrams were recorded by a
diffractometer MiniFlex 600 (Rigaku) with
monochromatic CuK, operated at 40 kV and 15 mA.
Chemical composition of both natural and modified
zeolites was obtained by ED XRF method on Thermo
Scientific ARL Perform“X technique with rhodium
tube 3.5 kV.

Adsorption study

The amount of adsorbed SO, was determined
by gravimetric method. In each experiment, 5 g of
sorbent and 2 g of SO, source have been used.
Experiments were repeated three times, the average
values of measurements were used in further

calculations. Estimated error in mass of adsorbed SO,
was no more than +2%.

Results and discussion

At the first stage of studies, the sorption
capability of natural zeolite to SO, was studied. The
studies showed that natural zeolite (5 g) adsorbed
0.015—0.025 g SO,, the effectiveness of sorption was
0.3—0.5% and it did not have practical importance.
Thus, for increasing the effectiveness of SO, sorption,
the natural zeolite has been modified.

Sorption of SO, by thermal-treated zeolites

The surface characteristics of thermal-treated
zeolites are given in Table 3. The rather large surface
area of Armenian clinoptilolite (19.4 m?/g) undergoes
the following changes: it increases after calcination
at 200°C, decreases at higher temperatures, but
increases again at a temperature slightly below the
decomposition point of the crystal structure (Fig. 1).
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Fig. 1. The BET, Langmuir and micropore surface area of
natural and thermal-treated zeolites

The surface area of micropores has a maximum
value after calcination at 200°C and decreases
monotonically with an increase in the calcination
temperature. The clinoptilolite from the Nor Koghb
deposit is characterized by a relatively low Si/Al ratio
(4.92) and, possibly, such a sample undergoes a
transformation into another structure, similar to
heulandite-clinoptilolite «intermediates» (Si/Alx4),
which decompose into metaheulandites.

The pore diameter of Armenian zeolite
decreases with an increase in the thermal-treatment

Table 3
Porosity parameters of zeolite, treated at different temperatures”
Thermal-treatment temperature (°C) 20 200 500 600 700
Total BET surface area (mz/g) 19.4 23.5 20.7 16.3 18.7
Langmuir surface area (m’/g) 21.9 334 30.0 23.9 28.0
including surface area of micropores (m*/g) 4.7 7.2 3.9 2.7 1.9
BJH adsorption volume of pores (cm’/g) 0.0744 0.0714 0.0672 0,0557 0.0773
BJH desorption volume of pores (cm®/g) 0.0750 0.0749 0.0664 0.0551 0.0767
BJH adsorption average pore diameter (nm) 22.1 17.3 10.5 14.9 15.8
BJH desorption average pore diameter (nm) 11.5 11.3 7.0 9.6 11.2

Note: " — Estimated error in total BET surface area, Langmuir surface area, BJH adsorption volume of pores, BJH desorption volume

of pores, BJH adsorption average pore diameter and BJH desorption average pore diameter are no more than +2%.

Disposal of sulfur anhydride of industrial gaseous wastes by modified natural zeolites



8 ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2023, No. 5, pp. 5-13

temperature to a minimum value at 500°C, and then
increases (Fig. 2).

25 B BJH adsorption
E 20 BJH desorption
I
& 15
L
g
= 10
=
= 5

0

20 200 500 600 700 °C

Fig. 2. Diameter of pores in thermal-treated zeolites calculated
based on the BJH model

The pore size distribution dV/dD curves
calculated on the basis of the BJH model from
desorption isotherms measured on Armenian
clinoptilolite show a narrow maximum
corresponding to a system of nanometric pores (3—
4 nm), as well as another broad maximum of larger
pores with a diameter in the range of 15—60 nm;
both modes being sensitive to the calcination
temperature (Fig. 3). During thermal treatment,
the pores of zeolite mainly released from occupied
water, which improve the sorption properties of
zeolite. It is obvious from the presented data of
characteristic parameters of thermal-treated zeolites
that the best performance is observed for the
samples treated at 200°C, which have been applied
for sorption of SO,.

The results of SO, adsoprtion show that at 200°C
thermal-treated zeolite samples are better adsorbed
SO, than natural and the SO, sorption efficiency
increases. In the case of the use of zeolites thermal-
treated at 200°C, the amount of adsorbed SO, is
higher when thermal-treated molybdenum
concentrate is used as a SO, source as compared
with non-treated molybdenum concentrate (Fig. 4).
It also follows from Fig. 4 that when MoS, is used
as a source of SO,, the amount of adsorbed SO, is
higher than in the case of non-treated molybdenum
concentrate source. It can be suggested from the
obtained data that in air-gaseous mixture of
molybdenum concentrate there are compounds,
which to some extent hinder the sorption of SO,.
4 h can be chosen as optimal time for SO, sorption,
because the increase in sorption amount of SO, is
negligible after 4 h. Based on the data of Fig. 4, the
effectiveness of SO, sorption has also been calculated.
It is obtained that in the case of using MoS, as a
SO, source, the effectiveness of SO, sorption on per
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Fig. 3. Pore size distribution dV/dD curves calculated on the
basis of the BJH model from desorption isotherms measured
on samples of natural (a) and thermal-treated at 200°C (b),
500°C (¢), 600°C (d) and 700°C (e) Nor Koghb zeolite
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Fig. 4. Kinetic curves of SO, sorption on thermal treated
zeolite at 200°C. the weight of zeolite is 5 g, and the weight of
a SO, source is 2 g. 1 — pure molybdenum disulfide; 2 —
thermic treated molybdenum concentrate; and 3 — non-treated
molybdenum concentrate

gram of sorbent is 6.0%, whereas it is 5.5% and 5.0%
in the case of thermal-treated molybdenum concentrate
and non-treated concentrate, respectively. These are
quite good results.

For the clarification of the possibility of reusing
of the at 200°C thermal-treated zeolite samples as
sorbent, SO, was desorbed from that samples by
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heating. The data of SO, desorption from the sample As expected, the desorbed amount of SO, increases
of thermal-treated zeolite samples, which has been when the desorption temperature increases. At heating
used for sorption of SO, produced by roasting of conditions at 350°C and 4 h, the desorption of SO,
treated molybdenum concentrate, are given in Table 4.  riches 4.7% and further practically stays constant.
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Fig. 5. XRD of natural zeolite from Nor Koghb deposit
Table 4
Data of SO, desorption from thermal-treated zeolite”
Desorption temperature, °C Mass of desorbed SO, on initial mass
(duration of treatment is 4 h) Desorbed mass of SO, g of sorbent sample, %
150 0.09 18
250 0.160 3.2
300 0.205 4.4
350 0.222 4.7
400 0.226 473
500 0.228 474
Note: * — Estimated error in mass of desorbed sulfur anhydride is no more than +2%.
Table 5

Chemical composition of natural, acidic (2.0 N HCI) and alkaline (2.0 N NaOH) modified zeolites

Constituent : e ConFent, Wt'% - - -
natural zeolite acidic modified zeolite alkaline modified zeolite

(6) 63.70 63.11 61.52
Mg 0.76 0.80 2.81

Na 0.64 0.69 0.96

Al 5.32 4.49 5.17

Si 16.16 28.43 25.27
K 1.20 1.15 1.20
Ca 1.58 0.77 2.17
Fe 0.63 1.36 0.90
Si/Al 492 6.33 4.89

Disposal of sulfur anhydride of industrial gaseous wastes by modified natural zeolites
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Fig. 6. XRD of zeolite modified by 2.0 N HCI
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Fig. 7. XRD of zeolite modified by 2.0 N NaOH

The same sorbent sample was reused for sorption
of SO, from roasting of treated molybdenum
concentrate and the effectiveness of SO, resorption
was 4.5 %. Comparison of SO, sorption data on
primary (5.0%) and repeated (4.5%) use of the thermal-
treated zeolite sample allows us to suggest that not all
sorption sites are released due to desorption. It can be
suggested that it is the result of the presence of different
impurities in the produced air-gaseous mixture due to
roasting of treated molybdenum concentrate.

S0, sorption by chemically modified zeolites

The data of chemical composition of both acidic
and alkaline modified zeolites are given in Table 5.

The obtained data indicate that natural zeolite
undergo significant dealumination. In zeolite, due
to both the acidic and alkaline modification,
decationization is insignificant (5—8%); the
contents of sodium and, in particular, potassium
increase due to a decrease in the calcium content;
and the magnesium content remains unchanged.
The relative intensity of the peaks in the powder
X-ray diffraction patterns of chemically modified
zeolites (Figs. 5, 6 and 7) does not practically
change, which is quite explained by the
insignificant degree of decationization during
chemical treatment.
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Table 6
Changes of adsorption parameters (specific surface
of mesopores Agjy.q and Agje., the outer surface
A specific surfaces of BET Ag;; and Langmuir A,
surface of micropores A,;.,,, total volume of pores
Ve aas and Vg, 4., pore diameter D, 4, and D, 4,
volume Vi .4es Visn aes and diameter of mesopore
Dyju agss Dpsnaes) Of zeolite modified by 2.0 N HCI
and 2.0 N NaOH, calculated based on the nitrogen
low-temperature adsorption-desorption static data

Thus, it has been found that the modification
both with HCI and NaOH does not cause the
destruction of the crystal microporous structure of the
zeolite, it retains compensating ions, losing mainly
calcium, as evidenced not only by EDS analysis data,
but also by XRD. The data given in Table 6 show
that the surface of samples, as also the surface of
micropores, increase due to modification, which
means that the sorption capability of the modified
samples also increases.

The data of SO, sorption on acidic and alkaline

Zeolite samples modified zeolites are given in Tables 7 and 8.
Adsorption 2.0NHCl | 2.0 NNaOH Comparison of data on SO, sorption given in Tables 7
parameter natural modified modified and 8 indicates that the effectiveness of sorption
zeolite

sample sample depends on both the SO, source and the form of
Ay, m’/g 19.4 44.6 42.8 modified zeolites. In the case of MoS,, the mass of
Aggr, m/g 194 413 41.7 adsorbed SO, is higher than when the molybdenum
AL, m’/g 219 39.2 43.8 concentrate is used as the SO, source. Perhaps, the
Anicro» M’/g 3.7 17.0 15.0 greater amount of SO, is produced due to roasting
Act, rnz/g2 16.2 27.6 22.8 MoS, than due to roasting of molybdenum
AgJHads, mz/ g 13,5 14.9 16.2 concentrate. It can be suggested that in molybdenum
Agjhdes, m3/g 26.0 42.2 38.4 concentrate besides MoS,, other sulfur-contained
Vipass, /g 5.47 17.7 18.0 compounds can be present and not all sulfur-contained
Vip dess CI/g 5.61 18.0 15.6 compounds in molybdenum concentrate are turned

Vb ager CM/Z 1.44 8.3 6.8 to SO, due to roasting process.

Vitaess cm/g | 1.50 8.0 7.1 Conclusions
Dyp age, NM 12.4 23.8 25.2 It was established that the modification of
Dyp des, NM 16.0 259 26.8 natural zeolite increases the sorption effectiveness
Dt ags, NN 22.1 39.9 42.4 of sulfur anhydride due to an increase in the specific
D des, NN 1.5 26.6 23.3 surface area and micropores volume. The chemically
modified samples of zeolite are more efficient
Note: * — Estimated error in adsorption parameters is no more sorbents than thermal-modified samples. Among
than £2%. chemically modified samples, the alkaline modified
samples of zeolite have higher sorption capability to
Table 7
Data on SO, sorption by acidic modified zeolite (by 2.0 N HCI)"
SO, source Mass of adsorbed SO, on initial mass of sorbent sample, %
Sorption duration, h
1 2 3 4 5
thermal-treated molybdenum concentrate 3.02 3.83 4.91 5.50 5.52
pure MoS, 3.20 4.00 5.40 5.90 5.93

Note: * — Estimated error in mass of adsorbed sulfur anhydride is no more than +2%.

Table 8

Data on SO, sorption by alkaline modified zeolites (by 2.0 N NaOH)"

Mass of adsorbed SO, on initial mass of sorbent sample, %

SO, source Sorption duration, h
1 2 3 4 5
thermal-treated molybdenum concentrate 4.81 5.60 5.80 6.00 6.05
pure MoS, 5.40 6.60 7.00 7.40 7.42

Note: * — Estimated error in mass of adsorbed sulfur anhydride is no more than +2%.

Disposal of sulfur anhydride of industrial gaseous wastes by modified natural zeolites
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sulfur anhydride than acidic modified samples. In
view of potential practical application, it is important
that the sorption of sulfur anhydride is more efficient
when it is produced by roasting of thermal-treated
molybdenum concentrate of Zangezur Copper
Molybdenum Combine (Armenia) as compared with
non-treated molybdenum concentrate. The
maximum adsorption of sulfur anhydride is reached
after 4 h of process beginning; the highest
effectiveness of sulfur anhydride sorption is 6%.
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BUJAJIEHHA CIPKOBOI'O AHTTAPUAY 3 BIAXOIIB
IMPOMMUCJIOBUX 'A30BHUX 3A JOIIOMOI'OIO
MOJINDIKOBAHUX ITPUPOJHUX IIEOJIITIB

JI. P. Apymionsn, JI.C. Taneamsan, I.P. Ilempocsan,
P.K. Aoamsan, I.I. Capecan, P.C. Apymionsan

JocnimkeHo edeKTUBHICTb COPOLIT CIpKOBOT aHTiIpUIy 3
BiJIXO/iB BUTIAJICHOTO MOJIIOJIEHOBOTO KOHIIEHTPATY 3a I0MTOMO-
roto MonMdiKoBaHUX MPUPOTHUX LEOITiB. AK MpupoaHi Leos-
iTM OyJI0 BUKOPHMCTaHO KJIiHONTUIOMIT 3 porosuia Hop Kox6
(Hoitembepsin, Bipmenist). MonudikyBaHHSI LI€OJIITY TPOBOIM-
JIM TEPMIYHUM, KMCJIOTHUM i JIy>)KHUM MeTonamu. BcraHoBieHo,
1O K TePMIUHO, TaK i XiMiuHO MOAM(IKOBAHI LEOTITH POIOBU-
wa Hop Kox6 € edekrnBHUMY copOeHTaMu 1151 COPOLii cipko-
BOTO aHTIApUIy; OiJbIle TOro, OYyJI0O BU3HAYEHO, IO JIYXKHO-
MonudikoBaHi 3pa3ky LEOJITy MalOTh HAWBUILY 30aTHICTh 10
copOii. CipkoBuil aHTinpua OyJ0 OAep:KaHO 3 TPhOX JDKEPEI:
qucToro nucyabdimy MomibmeHy, HeoOpOOJIEHOTO MOJiOIeHO-
BOro KoHLEHTpary 3 MigHo-monioneHoBoro Kombinary (3aH-
re3yp, BipMeHist) Ta Toro camoro mMosiGIeHOBOrO KOHUEHTpATy
micast TepMiuHoi 06poOku. HaiiBuiia edekTUBHICTH copOLii
CIpKOBOTO aHTiIPUAY HOCSTAETHCS, KOJIM YUCTUIN AUCYITbDimn
MOJiOIEHY BUMKOPUCTOBYETBCS SIK JDKEPEJIO CipKOBOTO aHTi[-
puny. Lleit pesynbraT € JocUTb TependadyyBaHUM, OCKiIbKU
MPaKTUYHO BECh YUCTUI TUCYIb(II MOJTiOIEHY ITePETBOPIOETHCS
Ha CIpKOBMIi aHTiApUA, TOMI SIK JOMIILKH, MPUCYTHI B MOJiO-
JIEHOBOMY KOHLEHTpaTi, He YTBOPIOIOTb CipKOBMIi aHTiApUJI.

Kuouosi ciioBa: BuiajleHHsI CipKOBOTO aHTiapuuy,
TIPUPOTHUHI 1IEONIT, KUCITOTHO-MOAN(DIKOBAHUI LIEOJTIT, JTy>KHO-
MonudikoBaHUI LIEOJIT, ancopoOList 3 ra30BUX BiIXOiB.

DISPOSAL OF SULFUR ANHYDRIDE OF INDUSTRIAL
GASEOUS WASTES BY MODIFIED NATURAL ZEOLITES
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The effectiveness of sulfur anhydride sorption from roasted
molybdenum concentrate gaseous wastes by modified natural
zeolites has been studied. Clinoptilolite from Nor Koghb deposit
(Noyemberyan, Armenia) has been used as natural zeolite. The
modification of zeolite has been done by thermic, acidic and
alkaline treatments. It has been established that both thermally
and chemically modified zeolites of Nor Koghb deposit are
effective sorbents for sorption of sulfur anhydride; moreover, it
is determined that the alkaline modified samples of zeolite have
the highest sorption ability. Sulfur anhydride has been produced
by the three following sources: pure molybdenum disulfate, non-
treated molybdenum concentrate from Zangezur Copper
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Molybdenum Combine (Armenia) and the same molybdenum
concentrate after thermal treatment. The highest effectiveness of
sulfur anhydride sorption is obtained when pure molybdenum
disulfide is used as a sulfur anhydride source. This result is quite
predictable because pure molybdenum disulfide practically all
turns to sulfur anhydride while additives are present in
molybdenum concentrate, which do not produce sulfur anhydride.

Keywords: sulfur anhydride disposal; natural zeolite; acidic
modified zeolite; alkaline modified zeolite; adsorption from
gaseous waste.
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