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Introduction:

In rapeseed oil bleaching process, the by-product has been obtained, which consists of
activated clays and rapeseed oil (30 — 40%). It has been shown that in the course of thermal
treatment, the sorbent can be obtained, which is composed from alum silicate matrix
(inorganic part) and rapeseed oil carbonization products (organic part). This type of materials
can be used as binary sorbents, which are capable to adsorb simultaneously polar and non
polar molecules from gaseous or water phase. The value of specific surface area of the
investigated sorbent is up to 100 m*/g.[1]

Experimental:

The vapor sorption isotherms at 20 °C were measured to characterize the sorbents. A complete
glass adsorption device with mercury traps and a McBaine-Bakr quartz spring balance were
employed [2]. The sensitivity of the quartz spring was about 2 — 3 mg/mm. A Cathetometer
KM — 2 (former USSR) was used to measure elongation and shortening of the quartz spring
during the adsorption and desorption of benzene and methanol vapors and to measure the

97



manometer level of mercury. A U—tube filled with Au powder separated the samples from
other part of the device to eliminate the sorption of mercury vapor. Two different types of
vapor were studied — those of non-polar benzene and polar methanol. All the investigated
samples were prepared from sample No 45 representing one of typical varieties of Triassic
clays from the Latvian South region (Vadakste). It was taken from a boring core (8 — 11 m
depth) and consisted of clay minerals: montmorillonite (74%), hydro mica (21%) and chlorite.
The chemical composition, % (by mass) was: CO; 9.31, SiO, 48.1, Fe,03 6.72, Al,03 11.9,
Ti0O, 0.75, CaO 10.03, MgO 4.46, SO3 0.24, Na,0 0.62, K,0 1.8, P,Os 0.13; loss of weight at
900 °C — 14.92. The sample was kept in distilled water for about 4 — 6 months and then sieved
as a suspension through a sieve of 200 mesh. The sample was activated by heating with 25%
sulfuric acid solution in a water bath and then washed on a filter until the solution became
neutral. In this process, from one side, H,SO, dissolves minerals containing carbonate,
making Ca, Mg sulfates and, from the other side, affecting the clay alum silicate matrix,
making Aly,(SO4);. The obtained product (B25S) was then divided in two series, B and M.
Series B were treated thermally. The second series M was used in discoloration of vegetable
oil, and then was treated thermally, as in series B, after separation from oil by filtration.

Table 1
Treatment conditions of samples.

Samples Temperature of treatment, oC
250 | 400 | 600
Series B
B 250 3 hours
B 400 3 hours +3 hours
B 600 3 hours +3 hours +1 hour
Series M
M 250 3 hours
M 400 3 hours +3 hours
M 600 3 hours +3 hours +1 hour

Results and Discussion

The sorption isotherms of benzene and methanol vapor [3] are shown in fig. 1 — 4. On the X —
axis the values of relative equilibrium pressure are shown. On the Y — axis — the values of
adsorption [mmol/g].

As is shown at Fig. 1 — 4, adsorption isotherms do not correspond with desorption isotherms
and closed reproducible hysteretic loops have been made.
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Fig.1. Sorption isotherm of benzene vapor on the white series samples B250, B400, B600 at
20°C.
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Fig.2. Sorption isotherm of methanol vapor on the white series samples B250, B400, B600 at
20°C.
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Fig.3. Sorption isotherm of benzene vapor on the black series samples M250, M400, M600
at 20°C,
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Fig.4. Sorption isotherm of methanol vapor on the black series samples M250, M400, M600
at 20°C,

Adsorption isotherms may be described as S—type shaped. It was caused by multilayer
adsorption and capillary condensation. The multilayer adsorption has been described by BET
equation. At a relative pressure interval from 0.2 to 0.4 montmorillonite containing clays
(Latvian Triassic clay seams ) are characterized by typical tread on the desorption isotherm
which is affined with the capillary condensation and evaporation from the pore system, is
made by the plane-parallel lamellar. The adsorption and desorption isotherms were used for
the calculation of sorbent parameters. The values of specific surface area of the samples were
calculated following BET method. The total pore volume was estimated as the adsorption
capacity of the samples at relative equilibrium pressure P/Po = 0.95. The calculated results are
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shown in table 2. It has been found that specific surface area of B series samples decreases
from ~ 150 (20 °C temperature) till 110 rnz/g (600 °C) when the temperature of activation
increases. The values of specific surface area of M series samples are less than B series
samples, however, for the sample, which was heated at the value of specific surface area is
close to values of specific surface area of B series samples. The values of specific surface area
of M series samples are going through maximum (128 mz/g), as the activation temperature
increases from 250 till 600 °C. 1t should be noted that for the sample, activated at 600 OC, the
sufficiently high sorption ability is preserved (anent benzene and methanol) what determines
volumes for sorbent thermal resistance.

The total pore volume of B series samples has been changed slightly, but it increases for M
series samples if the temperature of activation increases.

The surface character of investigated sorbents is different for the samples of B and M series.
When the B series samples were heated till 250 °C, the adsorbed (physically contented) water
has been extracted from them. In a higher temperatures, the alum silicate hydroxy- OH
groups (chemically contented water has been extracted). Two different processes
simultaneously have been made during the thermal treatment of M series samples. In fact, the
sorbent which consists of two phases — inorganic (clay alum silicate matrix) and organic (the
products of carbonization of rapeseed oil) is obtained. It should be noted that rapeseed oil
carbonization products have the activated coal properties. This type of sorbent is capable to
simultaneously adsorb polar (CH3OH) and non-polar (C¢Hg) molecules from gaseous phase.

Table 2
Sorption characteristics of samples.
Specific surface area, | Total pore volume,
Samples mz/g cm3/g

Benzene Methanol Benzene | Methanol
No.45 68.4 120.0 0.089 0.154
B25S 154.4 144.0 0.177 0.247
B250 130.8 134.7 0.195 0.340
B400 128.8 122.4 0.185 0.275
B600 113.5 105.7 0.195 0.271
M250 27.9 91.8 0.044 0.198
M400 124.8 131.3 0.177 0.299
M600 121.1 116.3 0.195 0.267

Conclusions:

1. Sorption properties of new type of sorbent have been studied.

2 .The sorbents have been made from the by-product of rapeseed oil bleaching during
thermal treatment in temperature from 250 to 1000 °C.

3. The samples are characterized by sufficiently high sorption capacity and thermal
resistance.

4. The prepared samples are characterized by sufficiently large specific surfaces, about 100
mz/g and are capable to simultaneously adsorb polar (CH30OH) and non-polar (CeHg)
molecules from gaseous phase.

The results obtained serve as a basic perspective for further research.
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A.Ruplis, V.Lakevi¢s, L.Berzina—Cimdina. No rapSu ellas atfiriSanas blakus produkta pagatavotu jaunu
sorbentu raksturojums. Daudzos tehnologiskos procesos kvalitativa galaprodukta iegiiSana saistita ar daudzu
blakus produktu rasanos. Aktuals ir jautajums par So blakus produktu raciondlu izmantosanu. Paradits, ka
rapsu ellas balinasanas blakus produkti var tikt izmantoti par vértiga divkomponentu sorbenta iegiisanu. Tas ir
uztverSana no gazes fazes, gaisa vai notekiidenu attiviSand. No rapsu ellas balinasanas blakusproduktiem
izgatavoti un raksturoti materiali ar labiem sorbcijas parametriem. Jauna tipa sorbenti sastav no Latvijas malu
izcelsmes alumosilikdta matricas un rapsu ellas koksésanas (250, 400 un 600" C) produktiem. Izméritas
modelvielu (metanols, benzols) adsorbcijas — desorbcijas izotermas. Adsorbcijas izotermam ir raksturiga S -
veida forma, kas atbilst polimolekularas adsorbcijas teorijai. Ta izmantota paraugu ipatnéjas virsmas
aprékinasanai péc starptautiski atzitas BET metodes. Pétito paraugu ipatnéja virsma ir robezas no 27,9 lidz
154,4 m’ /g. Tie adsorbé metanola un benzola tvaikus istabas temperatiird un uzrdada augstu termisko izturibu.

Ruplis A., Lakevics V., Berzina—Cimdina L. Characterization of new sorbents produced from by-product of
the rapeseed oil treatment. In many technological processes obtaining of qualitative product results in
appearance of various by-products. A vital problem is rational utilization of those. It’s proven that by-products
of rapeseed oil bleaching may be used for obtaining a valuable two-component sorbent. This is a perspective
product which may solve some problems of the environment. For example, capturing harmful solvent vapors
from gas phase, cleaning air or sewage. The materials made from rapeseed oil treatment by-products are
characterized with good sorption properties. These new type sorbents consist of alumosilicate matrix of Latvian
clay origin and rapeseed oil coking products (at 250, 400 and 600° C). Adsorption and desorption isotherms
were measured for model substances (methanol and benzyl). The adsorption isotherms are S-shaped which
corresponds with polymolecular adsorption theory. It is used for calculation of sample’s specific surfaces with
the internationally famous BET method. Specific surface of studied samples lays between 27,9 and 154,4 m2 /g
They adsorb methanol and benzyl vapors at the room temperature and demonstrate high thermal resistance.

Pynauc A., Jlakesuu B., Bepzuna—ILlumouna JI. Xapakmepucmuxa HOGbIX COPOEHMO08, NOAYHUEHHBIX U3
HOGOUHBIX RPOOYKMOG OUUCHKU DPANCO8020 MACAA. Bo MHO2UX MeXHONOZUUeCKUX npoyeccax HoIyYyeHue
KAYeCmeeHH020 KOHEYH020 NPOOYKMA CEA3AHO ¢ NOSAGNEHUEM MHO2UX NODOYHBIX NPOOYKMOS. AKkmyaien 60npoc
00 UX payuoHarbHOM ucnoavbsosanuu. Ilokazano, ymo nobounvie NPoOOyKMsvl OMOENUBAHUS PANCOBO2O MACIA
MOJCHO UCROL306aMb Ol NOJYYEHUS YEHHO20 OBYXKOMNOHEHMHO20 copbenma. IOmo NnepcneKmusHblil
NPOOYKM, KOMOPbIIL MONHCHO UCHONB3068AMb OISt PEULEHUS. PA3TUYHBIX NPoOIemM OKpycaloweti cpedvl. Hanpumep,
yaasnueanue 8peoHvlX NApoe pacmeopumenei U3 2a3080l (asvl, oyuwjeHue 6030yxXa Ul CMOUHBIX 800. U3
noOOYHBIX NPOOYKMOE OMOENUBAHUS PANCOB020 MACAA ObLIU NOAYHEHbl U OXAPAKMEPUI0BAHbL MAMEPUATbL,
umerowue xopouiue copbyuonnvie napamempul. CopbeHmvl HO8020 MUNA COCMOAM U3 ATOMOCUTUKAMHOLU
MAMpuybl 1AMEULICKUX UK U NPOOYKMOE KOKCO8aHUsA pancoeozo macaa (npu 250, 400 u 600° C). Hsmepenwi
uzomepmovl adcopoyuu u Oecopoyuu MOOeIbHbIX 6ewecms (Memanon, Oenson). s usomepmvl adcopoyuu
xapaxmepua S-obpasnas gopma, umo coomeemcmeyem meopuu NOIUMONEKVAAPHOU adcopoyuu. Ona
UCNONIBL308AHA O] pacyema YOenibHOU NOBEPXHOCMU N0 MeNCOYHAPOOHO npustnannomy memody BET. I[lowaow
YOenbHOU NOBEPXHOCTIL UCCIEO08AHHbIX 06pazyos nedcum 6 npomexcymke om 27.9 u do 154.4 s’ /2. Onu
aocopbupyiom napvl Memawona u 0OeH3ona Npu KOMHAMHOU memnepamype U NOKA3bIBAIOM BblCOKVIO

mepMu4ecKyro yCmouyueocme.
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