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A method has been developed for the determination of 11 microcomponents in ash. This
technique allows you to determine the content of residual carbon in ash, which allows you to
determine the degree of efficiency of coal combustion.

OnHUM U3 caMbIX HEAOPOTUX U PACIIPOCTPAHEHHBIX HCTOUHUKOB TEIIJIOOHEPTETUKHU
SBJISIETCS Yrojib. B MupoBOM MaciiTabe Ha 6ase yriist BeipadaThiBacTcs 46 % Bceit dIiek-
TpOdHEPTUM. EXKEroHo yBEeIUUMBAIOTCSA KOJWYECTBO 30JI0IIJIAKOBBIX OTX0A0B. Kaxk-
TIBIH TOJT B cTpaHe oOpasyercs 25—30 MJIH. TOHH 30JI0IIJIAKOBBIX OTXO/I0B OT COKHTaHUS
yrs TOC. U toasko 10 % 3Toro koiamdecTBa UIET Ha mepepadboTKy. Bee ocTanpHOE
CKJIQAUPYETCSl PAJIOM C TOPOJaMU WIIM B TOPOACKON uepTe. Y THM3aIus 3076l — 3TO
HacyIHas MpoojieMa Kak B 9KOJIOTHYECKOM, TaK M B SKOHOMHUYECKOM TLTaHE.

[Tox XMMUYECKHM COCTaBOM 30JIbl TBEPJOTO MUHEPAIHHOTO TOIJIMBA TOHUMAIOT
collepaHue B HeW 11 OCHOBHBIX 3JIEMEHTOB B IIEPECUETE HA OKCU/IbI: KPEMHUS, AITO-
muHwus, xenesa (I111), kanpius, Maraus, Tutana, pocdopa, Mmapraaia, Kajaus, HaTpUs U
CEpBHL.

[lenbr0 TAaHHOTO KMCCIEIOBAHUS SBISUIACH Pa3pab0OTKa METOJUKH PEHTreHOGITyO-
PECIICHTHOTO aHaJih3a 00Pa31l0B 30JIbl [ OAHOBPEMEHHOIO OIpeeIeHuUs 30J1000pa-
3YIOIIMUX AJIEMEHTOB (KPEMHUM, alFOMUHUMN, kKejle30, KalblUil, MarHui, TUTaH, ¢oc-
dhop, Mapranell, KaJaui, HATpU, cepa), yriiepoaa 1 psjia IpUMECHBIX MUKPOKOMITOHEH-
TOB, IPUCYTCTBYIOLIUX B 30JI€.

Oc00eHHOCTBIO PAOOTHI SBISIETCS TO, UYTO B METOAMKE MIPEAYCMOTPEHO OTpeiee-
HUE OCTAaTOYHOTO YIJIEPOAa, YTO TIO3BOJIUT OMPEACISITh CTeTIeHb A((HEKTUBHOCTH HC-
MOJIb30BAHUS YTIIA.

Mertonuka pa3pabaThiBanach ¢ UCIOIL30BAHUEM BOJTHOIUCIIEPCHOHHOTO CIIEKTPO-
Metrpa ARL ADVANT’ X 4200. bbuti cMHTE3UpOBaHBI TPAIUPOBOYHBIE 00pa3ITh, MMO-
CTPOEHBI TPAIUPOBOYHBIE 3aBUCUMOCTH. [IpoBeeHa olleHKka METPOJIOTHYECKHUX MOKa-
3arelsieid MeTOJIUKH, TAKUX KaK: TOYHOCTh, MPABWJILHOCTh, BOCIIPOU3BOAMMOCTD, ITOBTO-
PAEMOCTb.
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Modified halloysite nanotubes (HNTs-Cl) were synthesized by a coupling reaction with
(3-chloropropyl) trimethoxysilane (CPTMS). The highest degree of functionalization (silyla-
tion) was achieved with using toluene as a solvent, the molar ratio of (HNTs / CPTMS / H,0)
of (1:1:3), the refluxing time of 4 hours.

Halloysite is a naturally occurring dioctahedral 1:1 clay mineral that belongs to the
kaolin groups. The unit layer of kaolin group minerals is composed of one SiOy4 tetra-
hedral sheet and one AlO,(OH)4 octahedral sheet. Therefore, the different inner and
outer-compositions of these materials allows accomplishing different chemical reac-
tions on either surface [1-4]. In recent decades, tubular halloysite has attracted signifi-
cant scientific interest because of its excellent physicochemical properties. For instance,
halloysite has been widely used as a filler in polymers, as a carrier for the loading and
controlled release of guest molecules and as an adsorbent for pollution remediation [5].

Modified halloysite nanotubes (HNTs-Cl) was synthesized by a coupling reaction
with (3-chloropropyl) trimethoxysilane (CPTMS). The grafting of chloro-silane onto
HNTs surface develops chloro- groups, which have a great chemical activity and are
considered to be good nominees for employing as active sites that react with other
active molecules for further modification of HNTs surface properties. The aim of this
study is to determine the best conditions for silylation of HNTs with (3-chloropropyl)
trimethoxysilane. Many parameters such as nature of solvent, molar ratio of (HNTs
/CPTMS/H,0), refluxing time and the effect of catalyst have been studied. The best
modified HNTs sample was evaluated by FT-IR, Elemental analysis, TGA and SEM
image. The results obtained from elemental analysis were used for calculating the de-
gree of functionalization.

The highest degree of functionalization was achieved by using toluene as a media
for the silylation process, the molar ratio of (HNTs / CPTMS / H,O) of (1:1:3) and the
refluxing time of 4 hours. Addition of 7.169 mmol of Et;N and 25.97 mmol of NH,OH
led to a great effect on increasing the number of silane groups which have been grafted
on HNTs surface.
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