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17 2B342. DPapoonceme  BOCCTANOBICHIT  J{BYCCPHIICTO-
W/‘g . | ro poan)paMa BOJOPOZOM NPH CPCANNX TCMIEPATYPAX.
N 02.:— Cerny C,HabeS M, Zolena M, Erdés E. Gleich-
gewicht der Reduktion von Wolfram (IV)-Sulfid durch
s o Wasserstoff bei mittleren Temperaturen. «Collect. Cze-
chosl. Chem. Communs», 1959, 24, Ne 12, 3336—3843 .
(meM.; pes. 'pyccxc.).-)—llsg';?réo (pan)nonecne WSz('rni.)5+ .
Buel +2H, (raz) =W(rp.) + 2H,S (ra3) b maTepsaze 15—
AUSGEHL 45°C in('{g.\r maMepenna 9. 1. C. 3;1enenm_WlWS».:les

,_50,(@:9.’:’.*!35'. (1 arn)IKCL (0,4 M) lIKCl (0,0 M)IH, (1 arm) | Pt mw—-
pasEoBecne p maTeppanze 380—500°C, B xotopoM WS,
e UpHMCICTCS B KAUECTBC KATATM3ATOPA IS CHAPHPOBA- ---
. HIsl, IMYTEM OPAMOTO J3MEpeHIs B NPOTOYHOM Hprope

e — (moapodno ommcaHa KONCTPYKONs). BLluiciacHN: 3aBmcm- - -
’ _ MOCTH KOHCTAHTHl PABHOBCCHS OT T-PHl M TCPMOAMHAMIT,
— e et Qynrmn gas p-mpn opr 298 1 700° K 1w g KpreTadany. 5,

__Ivo Fri¢_

| WS, mpn 25°C.
x:18602 | | —— N -
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65416. Cuerexa W — WS, Oyxapen C. A, Mo-!-
pozopa M. I, Damen X. <. obm. xmamm», 1960, { -
30, " N2'7, 2102—2104.—C momompio penrrenorpadud. me-
CJICMIOBAMIIS JT MBOIICCTHY. ONLITOB Ha ofpasmax, moxy- |
YCNNLIX JUINTeNBLIoil romoremmsameit cieceit mopomxos | -

W n S npn 600 1 800° 13yucnsr (PazoBLieé COOTIOMICIIL

B cicrese W — S, YeTanoBieno 1majidie TOJLKO OJIIoro ' .
coepmenisgs WSy, 11e nMeomero o0JacTIt TOMOTEHIIOCTIL. |

- Ha ocmopanmm NOMYYCHILIX PE3YABTATOB If - INTEPATYP-'

OBIX JANOBIX CICJNAIl BEIBOJ, 4UTO MABIGKEHNE B JONOJNMH-,
TCJBILIX NOATPYNIax IEePIOMIICCKOIl CICTCMEI B IIampasn- '
JICHINI YBEJNYCHIS ITOPAAKOBOTO IOMEPA DJICMCITOB Be- !
JICT K CY;KCIHIO IT NCYe3noBenuio obnacreii roMOrenmnocTi '

.y cyan(hmaon 1 OKICJOB. : . JI. IBcnos:

- sa —




Wg\v - Determination of ‘the heats of combustion of some sulfides Ql
of the 5th and 6th subgroups with a new high-temperature dif-
\/ 8 X ferential calorimeter. Hellmut Hartmann and Guenter Wagner.
A>3,V

2 Abhandl. Braunschweig. Wiss. Ges. 14,  13=34(1962)Thé con-
; d gjf/{ are described. The heats of combustion of sulfides could be

/struction, method of operation, and calibration of a high-temp.
-~ differential calorimeter operating on the compensation principle
A - detd: with the instrument at high temps. (~300-370°) in a cur-( §
- rent of O. Reaction products included the metal oxide, S, SO., \

and traces of SO;. From the heats of combustion at the exptl.

temp. the enthalpy of formation at 25° was caled. by the usual

. methods. The-following values are reported for AHys: WS,
—47.9 = 0.8, V,S; —230 + 4, Nb,S; —331 =+ 8, and Tas;—~

i - —116 = 5 keal.7moRR. - From CZ T963(33), 14579.

: M. G. Moore__:

C.ﬁ'/gél/.é_‘/./o th . | - .
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¢ 12B394. Onpemenenne Temor ropeHusi HEKOTOPLIX
i CyabGHIOB NATON H WeCcTOlN MoGOYHbIX rpynn ¢ noMoubio

HOBOro BLICOKOTEMNEPATYPHOro AH(depeHuHanbHOrO Kanao-
! pumerpa. Hartmann H ellmut, Wagner Giinter.
| Bestimmung “der Verbrénnungswirmen _einiger Sulfiden
Ider 5. und 6. Nebengruppe mit einen neuen ‘Hochtempera-
tur-Differentialkalorimeter. «Abhandl. Braunschw. ‘wiss.
Ges.», 1962, 14, Ne 1, 13—34: (nem.; pes, anris.)

- Onpenenenst npu 300— 350° TensoThl: cropanist WS, o
V3S3 00,NbiS; o4 1 TaS) o, 11 paccuntans Temaorsl OOPTYOT
Banns - AHyoq (KKaiJOABT WSt 47,9+ 0,8  kKkas/soas;
V2S3: —230 £ 4 kxaa/soav; NB‘,S,’M; — 331 & 8 kKkaa/moav;

!;ms-.: — 116 +'5 xxaa/soae. OAPUTNO omican auddepen-

‘_uHaJlebH”( KaJIODHMETP IJs1 OonpejieIeHHst TenJoT CropaHus

B TOKe KHCJOpOAa, paGoTatowmuii npu T-pax ao 400°.
. L ___.___A. Boneuxas

Bp-932-v1

1962

(



W,

Tungsten sulfides. E. Ya. Rode and B. A. Lebedev. Zh.
Neorgan. Khim. 9(9), 2068=7 (19647; cf."CA'57, 4271k, (NH,),-
WS,, obtained by treating ammoniacal H,WO, with H,S, heated

-in N exhibited a large endothermic effect starting at 200°, due

to the decompn. of (NH,):WS,, and an exothermie effect with a
max. at 400°, due to crystn. of WS,. A slight inflection at 340°
might be due to the decompn. of W ing (NH,),WS,
in N 3 2 gave WS, free of elemental S. It crystd.
at_330°. No addnl. thermal ellects were noted up to 700°.
The thermogram of WS; was similar to that of MoS; (loc. cit.).
X-ray analysis of products obtained by heating WS; for 6 and 12
hrs. at 280-300° showed that only WS;.;0 with a disordered
WS, structure formed. It decompd. continuously to the final
product (12 hrs. at 1000°) of WS, with the hexagonal structure
of MoS;. No intermediate compds. between WS; and WS,
were noted. Ina H atm. WS, was stable up to 680°. Starting
at 800° it began to decomp. into a mixt. of WS; and W. At
-1000° it all decompd. into W. GBJR

C.A-196Y-6/.1l

12816 £

1964

V- S5



WSs

A:1968-4

7B44. Cyabdunut poabdpama. Pone E. . JleGe-
aen_bB. A, K. wueopran. xuvim», 1964, 9, Ne 9,
2068—2075 ' ;
Hsyueno pasno:keHie THOBOJb(paMaTh aMMOHHSI B TOKE

nHepTHoro rasa u“toke 'Hp npi t-pax 100—1000°. B 'roxe:

N, npu 280° noayuen' npennapar WSs, ne’conepsxauii npiu- -

Mecelt KifCopoaHbIX® coefnniennit W 1 “1i36biTouHoit S. Ko-
HeYHbIM MPOIYKTOM pa3foxkenns B HHePTHON atmocdepe
npi 1000°. sBasiercs WiS,. "TIpoMe:KyTOUHBIX cOeaHHEHHiT
yexay WS; i WS, ne oGHapyskeno. B Ttoke H, cocrap
npoaykra pasnoxennst (NHg),WS, npu 200° coorsercr-
pyer ¢-ne WS,z Hucyabhun poibpaMa crexnoMerpi.
cocrasa ycroituns B Toke H, toanko mo 650°. Ilpn Gosee
BBICOKHX T-pax HAET pasjoxeHue na Mertadany. W n S
Ge3 o6pasoBaHls IPOMEKYTOYHBIX coemuHeHIt 1 npi 1000°
3apepuaercss oOpasopaHieM Mertadiany. W.

i Pedepar aBtopon
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hydrogen. (
(Vysoka Skola Chem. Technol., Prague).. Collection Czech.'
Chem. Commun. 31(4), 1439-52(1966)(Ger). The equil. of the’
reaction !/,WS;(s H = H,S
in a flow app. at 300-1060°.
relation is linear.

',eqo - 73?‘3'@

~Chemical equilibriums in heterogeneous systems. I. Anom-" "
alous behavior of tungsten disulfide in the reduction with

1966

L. Bartovska, .C. Cerny, and.A. Kochanovska

ove

1/,W(s) was measured

, the IOLML%
At lower temps., however, 2 branches with_____

different slopes were obtained which were dependent on the
thermal history of the WS, sample.
is attributed to the stepwise orientation of the clementary
crystallites of the hexagonal modification of the WS,. This____
explanation is supported by x-ray structure analyses of the WS,
samples used. The low-temp._form of the WS; has, predomi-_____

This anomalous behavior

CAH IS

oY (3
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\

nantly, a disordered structure whereas the high-temp. form'
consists of an almost completely ordered structure, but both
forms are hexagonal. The dependence of the equil. const. X of
the above reaction on abs. temp. T is expressed for the low-temp.-
form by the relation log K = 1.498 — (5263/T), and for the high-
temp. form by log K = 3.899 — (7482/T). The former relation .
is valid at 320-500°, the latter relation at 380-1060°. The’
standard abs. entropies of the low-temp. and high-temp. forms
dfc 30.7 and to 21.1 entropy units, resp. E. Erdos

’ ’.
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22'b84b.  CpoGoamas aneprusi oGpasonaitits L CYAbQHNG;
ponbpama WSy Degroisc Bernard, Oudar Jac-|
ques. Enthalpic “de” formation™ di ™ Sulfire de tungsténe———
WS «Bull. Soc. chim. France», 1970,  Ne5, 1717—1719,]
XXI (¢ppanw.; pes. anra.) . ;

B untepnane 750—1000° ¢ momoutpio PAAHOXHMHY, ompe-|
ACJEHHSI COCTaBa paBHOBECHON Tra30BOil  CMecH n3yyeno
paprosecie  1/2WS,+Hy=W+H,S. Honyueno 1gK,=!
= (1,32—4110/T) +£0,02; ', AG°=18_800(-_+-900)—6,0(t0,9) ———

“(+120) xaa/moav. Buuncaeno ans WS2AG%6p=(—404004 |

+17,8 T) kaa/sors. JIL I‘yseﬁ's

k ’
Va
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(704982]§Free “energy ot formation of tungsten disulfide. |
Degroise, Bernard; Oudar, Jacques_(Lab. Chim. Appl., E.N.-|
S.C.P., Paris, Fr.).”’ ‘Bull."Soc Chimi. Fr. 1970, (5), 1717-19!
(Fr). Study of theequil. (*/2)WS; + Ha & (1/2) W + H.Sat 750
1000°C by a radiochem. method for detg. ‘the gas mixt. gave the]
std. free energy of formation AG°/(T = 1023-1273°K) =
—40,400 + 17.8T cal/mole for the equil. (1/2)W(s) + (1/2)S:|
(g) & (1/2)WS(s). The std. heat of formation of WS; at 208°K |
frog/m&dqmgnts_ is AH®, =_=50 keal/mole.._______ DWIE__

O NIPO 2D /Y ® _

/970
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? V/
Cop— cortergecqy b7 .
) 85: 626841 Thermodynamie propeytios oft'lzc tungsten-silicon
snd chromium-silicon systems. Chart, ‘I G7—(Div. Chem
Stand., Natl. Phys. Lab,, 'l‘cddingtpn/l\lld(ll(-_scx... l_-ln;:l.)..-.'\h‘t. ‘

Sci. 1975, 9(11), 504-9 (Eng). Gibbs energies of formation of

W_and Cr silicides were detd. at 1500 and 1650°K, resp., using
the Rnudsen-cifusion vapor-pressure mecthod. The values -
obtained have been combined with data from the literature and
the whole evaluated to give scts of self-consistent thermodn.,
properties.  The various inconsistencies between the data from
_the different investigations are discussed.

@ ® |
[7(///975 &J’“. w8 .
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Hcc.nexosanne HCHOApeHRnd MUCyIbEAI0B. MOMIG—
IcHa X Bonsfpaua._Bonrap A.C.,CTenanvenko
T'.M. ,Topmxeako C.Il,,Jpo3noBa C.B.,PeHouRa
' 5.B., IpmiadeHro B.d. B ¢d. "Xa’nbxcorezmm".f
Bam. 3. I{neB Hayx, Iymxa” ,: 1974 54—61
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16 B8.  Moayuenne n cBoiicTa cenesoteTpadTopnaa
soabppama, WSeF,, Atherton Malcolm J, Hol-
loway John H. Preparation and characterisation of
tungsten selenotetrailuoride, WSeF,. «Inorg. and Nucl..
Chem. Lett.», 1978, 14, Ne 2—3, 121—123 (anura.)

WSeF; (1) noaysed mno p-unn 3WFg+SboSe;—3 I+
+2SbF; (350°% 60 wac.). Surapuo-skeatwit apuer. I men-
Jienno Bo3ronsercs Buime 120° u-pasnaraercst npu ~160°
TI0J BaKyyMoM, Ha po3nyxe suigenser H,Se n HF, Tewmite-
er na csery, p-pim B MeCN n HF, noa aeiicrauem O, B
MeCN Guictpo npespamaercs B WOF,. | nsoctpyxtypen
WSF,; (pentrenorpamma nopowka). B Macc-cnektpe |
npeoGaanaer WSeF,+, n3 k-poro 006pasyioTcsi HOHBL
(WSeFzt, WF,+)—=WF;+—>WF,;+—~WF+—W+, o6pasosa-
HIS NOJMHMEpHBIX 30xO0B He ortMmeyeno. B HMK-anexrpe |
nabmoaaiores xoaeGanna W—F (690, 661, 629 cm~—!) »
W—F—W (540, 517 cm~!), wunTencuBmas monoca mpu
366 cm~! otneceita x xoseOannam W==Se. CuaT clexTp
FAMP SF 1 (—25° p-prt 8 MeCN n HF). Ii. B. Hukumin
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Wg’ 8 B671.  duaekrtpnueckne cpoiicTna KPHCTAJI0B  BOJB(-
42 Ppamura (WS;). Agarwal M. K, Nagireddy K,
. Patel P"D. Electrical properties of tungstenite (WS,)
crystal)s. «Krist. und Techn.», 1980, 15, No 8, K65—K67
(aura. .

Ipu T-pax 300—620 K H3MEPEHBl Y. 3JICKTPOCONPOTHB-

JielHe (p) M TCPMO-3. X. €. MOHOKPHCTa/LIOB BOJb(paMuTa

WS. (I), Bupawmennux HanpaBJeHHLIM ra3oTPaHCIOPTHEIM

S/ » Merozom. Tlpi koMH. T-pe m3MepeH Takxe Ko03d. Xo.aa
M MoHokpHcTamioB 1. HMamepenne p nposeseno B BakyyMe
il 10— MM 4-30HAOBHIM MeTOZOM Ha o6pasiax pa3mepom
/%Jtc’/?-ﬁ X8X0,09 M3 Hpeucm’mena T-pHast 3aBHCHMOCTL p
st I 1 nokasano, yto mHaGmiogacmoe YMCHbILICHHE O TpH

YBCIHYCHUI T-DBl SIBJACTCS CJCACTBHCM NOMYNPOBOAHHKO-

Boro mnosenenust I. Paccuntaunas us paunsix no p- 3Hep-

THA aKTHBaUHH npoBoanMmocTH E, cocraBaser 0,14 3B.

ITposenero cpapHelue nosyueHnbX 3mavcHi p u Eg ¢
ONyGJAHKOBAHHEIMH pPaHCe JAAHHBIMIL [Toxasano, uto wuait-

JlcHHoe 3navenne E, YIOBJIETBOPHTENbHO corjacyercs co

52 ehatl il i bl

Xe 79874 7



_~ D-THn _mpoBoanmocTi I

3HAYCHHAMH, MOJYYCHHBIMHM PaHee AJist NPCCCOBAHHEIX TO=
POIIKOB 1 PE3KO OTJIHYaeTCs OT aHaueHuit Eq, MONYUEHHHX
13 H3MepeHHit Ha NPHPOLHBIX KpHCTasllax I. TloBenense:
xo3d. 3eefexa, H3MCPEHHOro B BaKyyMe, AJs I ssasetcs
THIHYHBM MoMynpoBoxMHKopbM. Kpueraaan 1 mumeior mo-
JOKHT. K03(h. 3eeGeka H ABAAIOTCA _.MOJYNPOBOLHHKAME:
p-THNA B H3YyueHLOM HHTepBajie T-p. Bennunna xoad. 3ee-
Geka aast 1 cocrasaster 590 MxB-rpag~! npu KOMH. T-pe.
Onpeje/enHble H3 JaHHWX 1O KO3(. Xonna 3HaueHHA XOJ-
JOBCKOIt NMOABHAKHOCTH M KOHIL-HH HOCHTesefl TOKa COCTaB-
ASiOT mpH KoMH. T-pe 1,347-19° cm2.B-l.c-! u 1,057-
. 106 cm3 coors. Jauusie no kosp. Xosana MOATBEPKAAIOT
H. C. Wymuaxny

. 77 v - -
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:molybdates are formed in hydrothermal deposits.

(D o) (98

" 100: 181062y Calarimetric measurements of the law-temperature

heat capacity, standard molar enthalpy of formation at 298.|5i
K, and high-temperature molar enthalpy increments relative ta
298.15 K of tungsten disulfide (WS:), and the lhermodynnmlcl
propertics to 1500 K, O'Hare, P. A. G.; Hubbard, W. N.; Johnson,!
G. K.; Flotow, H. E. (Argonne Natl. Lab., Argonne, IL 60439 USA)..
J. Chem. Thermodyn. 1984, 16(1), 45-59 (Eng). Low-temp. (5-350
K) _heat capacity, F combustion, and high-temp. (350-1600 K)
drop-calorimetric measurements were performed on a pure synthetic
specimenr of WSa2. The thermodn. quantities were caled. to 1500 K.:
The heat of formation values, deduced from high-temp. equil. and’
emf. stucies reported in the literature, do not agree with one another -
or the present results. High-temp. enthalpy increments agree with
the results published for WSig. There is some indication of
conduction electron contribution to the heat capacity at low temps,
The present thermodn. quantities are consistent with geochem. field
observations that MoS2 and not WS2 but tungstates and not

0.A198Y, 100, ¥ Kb
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11 B3011. Kanopumerpuyeckie onpepenenust TernJoeM-
KOCTH NpH HHU3KHX TEMNepaTtypax, CTAHAAPTHONH  MOJbHOM
9HTaAbNHH o6pa3oBanns npu 298,15 K u TenJaocoaepxa-
HHS NpPH BLICOKHX TemMmepatypax aucyabduaa sosbgpama
WS, n ero TepmopmHamuueckne cpoiictea no 1500 K. Ca-

lorimetric measurements of the lowtemperature heat ca-

pacity, standard molar enthalpy of formation at 298.15 K,
and high-temperature molar enthalpy increments relative
to 298.15 K of tungsten disulfide (WS,), and the thermo-
dynamic pr&pcrtics to 1500 K. O'Hare P. A. G, Hub-
bard W. N, Johnson G.K, Flotow H. E. «J.

Chem. Thermodyn.», 1984, 16, Ne 1, 45—59 (aHra.)
Tennoemkocts'Cp WS, (I) onpenenena B HHTepBaJe 5—
350 K B agmaGatnu. KaJOpHMETPE C TOYHOCTBIO 5% mpu
6 K, 1% npu 14 K u 0,2% some 25 K. Anomaniii Cp
He ofHapyxeno. Brunenennt suauenns dynxkumit B (Dx/K-
e SRUHH B (LAK/K -



-Mosb) npn 298,15 K: Cp=63,82%+0,32, S=67,78+0,34,
—{G(T)—H(0) }/T=30,87+0,15. duranbnus 06Gpa3oBanHs
I onpemenena MeTomoM (GTOPHOI KanOpHMETPHH TO P-IUHH
cropauust I+4+9F;=WFs, ra5+2SF¢, ras, AH(0Gp.) I=
=—240,8+3,1 xJIx/monb. C HCNOJAb30OBaHHEM COOCTBCH-
HBIX H JIMT. JaHHBIX BHYHcIeHa AG(06p.) [1=—232,1%
*3,1 kIlx/monb. Temnocomepxkanue I ompexeseno Mero-
aoM cMmeurendss B HuTepBasie 350—1504 K, onbitHBle AaH-
HBIC NpPCACTABJCHB! Yyp-HieM Hr—H=1,137207-105 T-!'—
2,660675-10¢ + 76,321945-T + 2,7804405-10-4.72 -
+4,6942284.10-7-7%.  ®ynkunn Cp, S(T), H(T)—Hags,
—{G(T)—Hy9s}/T, AH(00p.), AG(06p.) 1 1gKpasn mas 1
Tabymiposanst B nutepBase 0—1500 K. ITonyyennsie Tepmo-
AHHAMHY. JaHHBIC CYICCTBCHHO OTJIHYAIOTCS OT JIIT., 4TO CBSi-
3BIBACTCS C NPCUH3HOHHBIM XapaKTCPOM BBHIMOJHEHHOIT palo-
Tol. B oGmacti mmskux 1-p Cp=yT+al3 y=0,0036 dx/
/K?Moap uTO yKaswiBaer, B oTanylie oT MoS, 1a He6oabLION
3JICKTPOHHBIIT BKJIaf B TennoeMKocTb . IToayuennnie TepMmo-,
XHM. JIaHHBIC HICMOJIB30BAHBI JJISI HHTEPNPETALHH ICOJl. MPO-:
neccoB oGpasopannio W- 1 Mo-pya. IToxasano, uto MoS,
i BoabdpaMaThl ABJSIOTCST GoJice CTAaGHJBHBIMI COCHHHE-
HHSMH, YeM H30CTPYKTypuble M I 1t MoanGmaTel B riuapo-
TEPMaJbHBIX YCJIOBHSX. - JI. A. Pes3unuxuit
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5 E304. KanopumeTrpuueckoe mHccieaoBaHHe TenaoeM-
KOCTH MNpPH HH3KHX TeMmneparypax, CTaHAApTHOH MOJsp-
‘HOH TenJioTbl oOpa3osanus npu 298,15 K u moaspHoil
SHTAMBNHM NPH ~BBLICOKHX TEMMEpaTypax, OTCYHTHLIBAEMOI
or 298,15 K, u TepmoamHamuueckHe cpoiictsa po 1500 K
nucyabduna poabdpama, Calorimetric measurements of
the low-temperature heat capacity, standard molar
enthalpy of formation at 298.15 K, and high-temperature
molar enthalpy increments relative to 298.15 K of tung-
sten disulfide (WS,), ‘and_the thermodynamic properties
to 1500 K.. O'Hare P,A. G, Hubbard W. N,
Johnson G. K, Flotow H. E. «J. Chem. 'Thermo-
dyn.», 1984, 16, Ne 1, 45—59 (aur..) !

. Tennoemkocts B uHTepBase T-p 5—550 K uamepena
MeTOAOM ajpHabaTy. KaJopumeTpii, or 350 ao 1500 K —
C nomouplo Kajlopuyerpa cMewelns. Temnora 06pa3osa-
HHuSl onpenesieHa cxuraHneM Bo ¢(rope. CocTaBreHb Ta6-
bl TepMOAHHAMuY. ¢-unil. O6CyxaaeTcss HCnoab3oBaHie




TOJIyYCHHBIX }_Ia<HHbIX B TCOXHMHH JIJIST H3Y4YeHHs YCJ'IOBHﬁ
~00pa3oBaHHA _reoTepMajbHbIX omaoxenmit,  JL T ..

RS



N

M/S’,z, /986
R Bmbua D. 40, Hean-
2k TV o al.

/w/LyW,g Solid Flate Crem.,

W“' /985, oF, N3, 357 ~8SE.

/Cu(‘ L/fé@g /lﬁ)



W, /988

7B1. 0G630p coegHHEHH AHXAJbKOTEHHHAOB BOJb(pa-
Ma [umelouux cTPyKTypy] chaoucroro THna. Iloayuenie,
CTPYKTYypa, CBOiiCTBA M npuMeHenue. Review layer type
tungsten dichalcogenide compounds: their preparation,
structure, properties and uses. Srivastava S. K,
Avasthi B. N. «J. Mater. Sci.», 1985, 20, Ne 11, 3801—

. 3815 (amra.)
m /LW &6. Paccmorpenst  Meroast moayuennst WS, WSe;, WTe,,
/ B T. Y. YCJOBHS BHIPALIHBAHHS MOHOKPHCTAJJIOB. OOCYyRK-
i ACHBl CTPYKTYpa, 30HHBIC MOZeJH, (H3., XHM., MAarHHTHBIE,
W“M ONTHY., -3J. CB-Ba, HHTEPKAJsLHs, TEPMHY. YCTOHUHBOCTD
H NpHMEHeHHe IHXaJbKOreHHAOB BOJL®paMa. BHOA. 129,
I e e oo T TIL IRIOBED.
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W ' 14B2032.  Kpucraaanyeckue CTPYKTYDH  nHUCYyabpHAa
. p(/ H JHCeJeHHNA Bosbgpama, CrystaT structures of tungsten
disulfide and diselenide, Schutte W. J., De Boer J. L.,
Bellinek F. «J. Solid State Chem.», .1987, 70, Ne 2,207—
209 (anra.) i
IpoBesen PCrA 2H-WS, (1), 3R-WS, (1), WSe, (111)
(A Mo, 245, 205, 119 oTpaxkewnit, R 0,064, 0,045, ,069
s l:l_lj,hcoo_xa_.),,_;nqny%nnux XHM. TDaHCMOPTOM ¢ mc-
noapsosanuem Cly (I) u Br, (II, III). Mapamerpu rekca-
rou. pewerox LIII: g 3,1532, 3,282, ¢ 12,323, 12,96 A Z
2, ¢. rp. P63/mmc; TpuroH. pewetkn II: a 3,158, ¢ 1849 A,
Mzﬂ"‘g - Z 3, ¢. rp. R3m. I, 11 w3oTHnyu 2H-MoS;, 11—3R-MoS,
Koopaunau. noausam W — Ttpuron, TNPH3MEL, ¥ K-pHX pe6.
crpyktypax I—III BuyTpn cnoes: W—S 2,405, 2,39—2,42,
S—S 3,14—3,153, 3,13—3,158, W—Se 2,526, Se—Se

3,282—3,34 A; MeXay cnoamu: S—S 353, 3,54, Se—Se
)_367A._ A 1Q. Wankop

] @
X.[988,/9 yI9




/éoi%/mg I etal

A,%; j-ffwoz, Chem. 1985, Y0,
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8 62027. Heopraunucckuii  marepuan mMmeer crpykrypy
nofobuyo Ce. Inorganic material has structure similar to’
Ceo //Chem. and Eng.-News .—1992 .—70 N2 49 .—C. 23
—AHra. . :

Monynposoanuk WS, npu BLICOKHMX T-pax MAM 3NeKTPOHHOM!
o6nyueHun - MOXKET 06naparh CTPYKTYpol Tuna 6Gakubonos.
Kpucr. WS, nogobHo rpacuty umeer cnoucryto CTPYKTYPY,'
paspywenue cnoes K-poid, no-suaMmoMmy, cnocoberoyer o06-
Pa3oBaHuiO ceTyatoi CTPYKTyphl Gakubonos. BoamomHo, uto
‘M ANs Ap. HEopr. coef. CO CAOMCTOM CTPYKTYpPOM NOACGHLIN |
NoAXoA npuBefeT K nonyuewmio coean. tuna Cyo. :

st B. M. Cupotunkmuh,

X. 1993, N8
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2B2298. MccnepoBaHue fanbHeld TOHKON CTPYKTYPH peHT-'
FEHOBCKMX CNEKTPOB MOT/NOWEHHS aMOPGHLIX CynbHAos M-
cenenmpos Bonbppama WS, WSe; u WS, Exiended X-ray
absorption fine structur& sfudies of. the amorphous tungsten
sulfides and selenides, WS;, WSes and WS, / Hibble
Simon J., Rice David A, Pickup David M., Beer Michael P.:
// ). Chem. Soc. Faraday Trans. .— 1996 .— 92 » Ne 12,
= G 2312136 — Awen, T T RS
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