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The thermal desorption at vacuum heating of fused Lil used to grow crystals has been
studied using mass spectrometry. Water has been found to be released at 30-100 and
100-170°C due to decomposition of the residual hydrate as well as oxygen above 200°C.
The oxygen release may be caused by decomposition of an impurity formed due to the
hydrate dehydration.

IIpoBemeno macc-ClieKTPOMETPHUECKOe HCCJIEJOBAHUE IIPOIecca TePMOAecopOIuy Py Ha-
rpeBaHUM B BaKyyMe ILJIABJIEHHOT'O0 MOAHUIA JUTHUSA, MCIOJb3YyeMOro IJs BLIPAIIUBAHUS MOHO-
KPHUCTAJIJIOB. YCTAaHOBJIEHO, UTO MMeeT MecTO BwlgeneHue Boabl mpu 30—-100 u 100-170°C,
CBSBaHHOE C Pa3JIoKeHHeM OCTATKOB I'MJpaTa, a TaKsKe BhIJejleHHe KUCJI0poJa IPHW Harpesa-
Hun cBeimie 200°C. Bo3MOMKHO, UTO BBIZEJNEHHE KHCJIOPOLA CBA3AHO C PA3JIOKEHHEM IIpHMe-
cu, obpasoBaBIIeiicsa TPy 00€3BOKUBAHUU T'HApPAaTa.

Lil{(Eu) crystals find use as neutron detec-
tors [1]. The purity grade of the initial salt
is among the main factors affecting the per-
formance of the crystals. This is true, in
particular, for the content of oxygen-con-
taining impurities (CO32‘, OH-, and 0%
that is defined by the salt production pre-
history. Lithium iodide is produced conven-
tionally by treatment of pure lithium car-
bonate solution with hydroiodic acid at a
temperature below 77°C or by treatment of
lithium sulfate solution with barium iodide.
Lithium iodide is released from aqueous so-
lutions as Lil-3H,O crystal hydrate. The de-
hydration thereof into anhydrous high-pu-
rity product is an extremely difficult opera-
tion. Water removal occurs at elevated
temperatures and is complicated by the hy-
drolysis resulting in lithium hydroxide or
lithium oxide formation [2, 8]. The final
product obtained by dehydration in air or in
vacuum contains the LIOH impurity. The
melting in the presence of excess iodine
does not prevent the hydrolysis. The dehy-
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dration in a hydrogen iodide flow during 1.5
to 2 h results in formation of a product con-
taining water in an amount of 2 to 3
mass. %. The ~vacuum  sublimation
(0.01 Torr, 800—850°C) provides the water
content lowering down to 0.01 or
0.02 mass. % [2]. Moreover, a contact with
water vapor causes formation of the hydrate
due to a high hygroscopicity of lithium io-
dide.

Thus, it is just water molecules and hy-
droxyl groups that are to be expected as the
main oxygen-containing impurities in lith-
ium iodide. Accordingly, in the course of
the salt preparation to crystal growing (its
heating up to melting), the hydrate decom-
position is possible resulting in formation
of water molecule accompanying with the
salt hydrolysis and hydroiodic acid release.
The former baric and spectrometric studies
of the initial raw material for the crystal
growing have shown [4] that the heating in
vacuum causes water release within two
temperature ranges, namely, 30-95°C (with
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Fig. 1. Variation of the total pressure (1),
partial pressure of H,O (2) and oxygen (3)
during heating of lithium iodide.

a maximum at 65°C) and 100-160°C (with a
maximum at 140°C). At the same time, the
pressure in the vacuum system increases as
the salt is heated up to above 280°C, that
increase being not connected with the water
release. That is, another gaseous species
may be released. That substance is presum-
ably hydrogen iodide that is formed due to
lithium iodide hydrolysis in water vapor.
This work is aimed at the study of processes
occurring during lithium iodide heating in
vacuum.

In the work, fused lithium iodide avail-
able in sealed ampoules and being used to
grow single crystals was studied using the
mass spectrometry [6]. A sample of 10 to
50 g weight was placed in a quartz ampoule
that was the evacuated down to the ulmost
vacuum (5-1072 Torr). Then the sample was
heated to 420°C at the heating rate of
150°C/h. During the heating, the pressure
changes as well the gas atmosphere compo-
sition were recorded using an IPDO-2 mass
spectrometer. It follows from the mass-spec-
trometric data that there are two water re-
lease peaks within 30-95°C and 100-170°C
ranges (Fig. 1). The results agree well with
the former spectrometric data [4] and are
most likely due to the decomposition of the
hydrate impurity that was formed in the
contact with water vapor. At temperatures
exceeding 200°C, the oxygen release into
the gas phase is found that is intensified
considerably above 280°C. No hydroiodic
acid was seen to be released.

The oxygen release may be due to decom-
position of iodate impurity formed accord-
ing to the reaction scheme [6]

Lithium iodate is known to melt at 435°C
[7]. A pure transparent melted lithium io-
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Fig. 2. Variation of the total pressure (1) and
oxygen partial pressure (2) during heating of
lithium iodate.

date starts to decompose above 450°C under
release of oxygen bubbles; above 460°C, io-
dine vapor is released, too. Moreover, a
weight loss has been reported to be observed
within 240-420°C range that is due to a
partial decomposition of the salt. Thus, it is
just the lithium iodate impurity decomposi-
tion that could explain the oxygen release
during lithium iodide heating. To check
that hypothesis, the lithium iodate decom-
position in vacuum was studied using mass
spectrometry (Fig. 2). Its decomposition ac-
companied by oxygen formation has been
found to proceed at 450°C. No gaseous spe-
cies were released within the 240-420°C
range. No water vapor was observed to be
released, too. The results obtained indicate
that the oxygen release from the studied lith-
ium iodide samples above 200°C cannot be
associated with lithium iodate decomposition.

Thus, when the fused lithium iodide is
heated in vacuum, water vapor is released
within 80-95°C (with a maximum at 65°C)
and 100-160°C (with a maximum at 140°C)
ranges due to decomposition of the hydrate
impurity; moreover, oxygen 1is released
above 200°C. The oxygen release is associ-
ated most likely with decomposition of an
impurity that was formed in the course of
lithium iodide hydrate decomposition. Iden-
tification of that impurity requires a
further investigation and is necessary to
provide the high quality of lithium iodide
crystals.

References

1. A.V.Gektin, B.V.Grinyov, in Book: Functional
Materials for Science and Engineering, ed. by
V.P.Semynozhenko, Institute for Single Crys-
tals Publ., Kharkiv (2001), p. 37-38 [in Rus-
sian].

2. I.V.Tananaev, S.M.Petushkova, G.V.Shpineva,
Zh. Neorg. Khim., 3, 1073 (1958).

Functional materials, 14, 2, 2007



News of Technology

3. S.I.Bakum, S.F.Kuznetsova, Zh. Neorg. Khim., 6. J.Bousquet, J.Dabid, M.Diot, A.Guillon, Bull.
39, 1090 (1993). Soc. Chim. France, 11, 3169 (1965).

4. D.S.Sofronov, B.V.Grinyov, A.Yu.Voloshko et 7. K.I.Avdienko, S.V.Bogdanova, S.M.Arkhipov
al., Functional Materials, 12, 559 (2005). et al., Lithium Iodate: Crystal Growing, Their

5. D.S.Sofronov, E.M.Kisil, K.A.Kudin et al., Properties and Applications, Nauka, Novosi-
Functional Materials, 12, 663 (2005). birsk (1990) [in Russian].

Mac-cneKTpoMeTPUYHI MOCTiAKeHHS IPOoIieciB
TepMoaecopO1il mMpM HarpiBaHHiI y BakyyMmi HOIMIy
JiTil0, BUKOPHUCTYEMOTO [JA BHMPOILYBaHHS
moHoKkpucrtaxiB LiJ(Eu)

A.C. Cogppornos, O.I0. Bonowko, O.B. lluwkin

ITpoBemeHo Mac-CIIEKTPOMETPHUYHI MOCIIIMKEHHS IIpollecy TepMoiecopOiil mpu Harpisamui
IJIABJIEHOr0 HOmuAy JiTiio, HPUIATHOTO [AJid BHUPOIIYBAaHHS MOHOKpHCTAIiB. BcranosieHo,
10 IPW HarpiBaHHI #oro y Bakyymi BigOyBaersca Buginenas sogu npu 30-100 Ta 100-170°C,
sAKe IIOB’A3aHe 3 PO3KJAJAHHAM BaJMIIKIB rizpary, a TakoM BHIIJI€HHS KHUCHIO IIPU
garpiBangi 6iapm 200°C. BugileHHS KHCHIO MOMKJIKMBO IOB’S3aHO 3 PO3SKJIAJAHHAM JOMIIIKH,
sSKa yTBOpHUJAacd B Pe3yJbTAaTi 3HEBOAHEHHS riapary.
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