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S §J11 B43.  ToayucHHe HCKOTOPBIX THOKHCJOT tdoctopa

l[ Mbllibsika B csoGoanom Buae. Schmidt Max, Wie-7
ber Markus. Zur Kenntnis- eiiliger freier Thiosauren|
dés™ Phosphiors und Arsens. «Z. anorgan. und allgem. ™
Chem.», 1963, 326, Ne 3—4, 1182—185 i(uewm.; pes. aura.)!

Onucano nonyuenne HaPS, (I) B3anusopneiictsie NazPS,——
(IT), -npurorosenorS NI NTS 11 P,Ss, ¢ 2 u. HCL. I
HeyCTOiiuiBOe coeHHeIe, TIOITOMY MOJyUCHHBT p-p | cTa-——
Gumnsnposancs xon. au, (—70°). Buixox I 969%. Anadno-|
irudo  nmonyueno  HzAsO,S;  (IM1) nr. H3AsO5S (IV) 3

‘cooT-ux Na-coneit. Beixox Il &5, 1V 949, Onpenenchaj
p-pumocts I1-8H,0, pasnast 17,7 2 ma 100 2 HyO npu 6°.——
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H.,J 0 P,;\_ i Monothiophosphoric acid, sulfane diphosphoric acid, and their
= V-s‘; /i,—~ salts. _F, Feher and F. Vial (Unjv. Cologne, Ger.). Z.Anorgl
}Allgcm. Chem. 335(3-4), 113-25(1965)(Ger). The oxidn. of ~ T T
.- - |{monothiophosphates by I in 3.2N HCl forms HOsPSSPOs) (I)
!(Thilo and Schoene, CA 44, 2399g). The evapn. of solns. of T 77 -~
iin the presence of K* gives KH,PO,S (II). HCIO, treatment of,
1I in a suspension in
. can be concd. to 94%.

[ TS,

Et,0 gives the free acid in Et,0 soln. which~— -
S Pt Dissocn. consts. of ILare: K, = 1.23 X e

11076, K3 = 2.45 % 10~1. Oxidn. of Il by Brin Et,0 suspensionj —- = ---
| gives I, which can be concd. in MeOH up to 76%. - Dispropor-\
"tionation of Iin MeOH by MeOK gives KH3P206S:.MeOH, whichl‘. s e Mo

Facge o4 can be converted to the free acid by HCIO4 and concd. in aq. soln.
.up to 55%. . A. Baidins ..o .o
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--1. 12 B21." Hosmit cuurte3 THo(ocdopHOit KHCIOTH. B ro4
. . _lis Stanley J. A new synthesis of thiophosphoric™acidy -
- 77 i«Chem. Communs», 1967, Ne 23, 1237—1238 (aura.) r

“ .-} Onucansl yc10BHS J1aGOPAaTOPHOro MOJy4els H,PO3S 1o, " -
T - ip-uun P2Ss+6H:0=2H;PO;S+3HS B p-pe TAT Tipit 07
o < r e * ‘ : o IL Coxonoa‘; e
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;The prepurat ion - and pvapeﬁniea of , _
iedoth%;;ophoapﬁo'yl dlfluoride, SPPQIo,-'

:  'Inorgan Chem. ,1968 7 N 11, 2195~2?00
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91794v Mass-spectrometric observations of gaseous phos-
phorus sulfides and oxysulfides. Muenow, D. W.; Margravc,.
—J. L. (Dep. Chem., Rice Univ.,” Houston,~ Tc‘() T Inorg. b——-
Nucl. Chem. 1972, 34(1), 89-94 (Eng). Vapor species produccdﬂ
by heating solid samplcs of stoichiometric P,S;, PiS;, PiS;, P.Sio, r——-»——~<——
and mixts. P;S;-S and P;S;.~-B were identified with a time-of-
__flight mass spectrometer. The parent gaseous mols. believed to .
be present form a series of P sulfides PS:(g), x = 1-10. Oxy-
__sulfides such as P,S;0(g) are also obsd. as products from O impuri- . _ —
ties.
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daszopoc - HccaenoBanue cuctemnt  HpSOv— | . -

¢ i, 1975, 48, Ne 3, 538—541 . .-
Mecronon, TepMHY, - atiann3a -
naaskocti -cucreM eSOy (I)—HzPO, (1) (1) u 1—I1—
_H,0 (2)._B. o6nacti xonu-uit 65—85 mec.% I n 20— \—un

HsPO, u H,S04—H:PO,—H0. Mouanopa H. A,Il0-

I-IL ‘ ‘P/'Z.B_Pol’nomapena A.M, Mawosel

B. IT. ¢)K. npHKA. Xif- oo

wCcenoBaMN  KHArpavMY L.

BOALI nepcoxaaxKaenue p-pop BecbMa BC.’HIKO,E

. p-pul 00pa3oBbiBajii CTekN000pasuyio BfI3KYlO MacCy, H . ...

ournGKi B ompeaescHin T-pol cocrapasayy 5—10° Tlpex-

" nepxut neputexTiKy npit 45% 11 u mucrexTuxy npu 62%
II. B cucreme (1) CyumiecTBYET HHKOHTPYSHTHO [.IaBsilueecst . _ __
coenmnenite’ HoSO4-HgPOy 1, BO3MOxHO, 2H,SO4+3H;POs. |

‘B Buae Tp Bl HarpaMMet npeacrasaena’ 1B auk- ooy
puayca cucTemst (2). Iluarpamma cucremsl (2)’pa33e-1@

craBJeHa JHarpaMma INIaBKOCTH cucTeMbl (1), X-pas co-| =

jcRa Ha ABe uacTH 3BTCKTHY. Bhanuuoii, npoXoAsulell ot .|

_-4H:O c T. na. —28° u 2Hs

’

4°

caMoii ryiyGokcit 3BTEKTHKH IBOiinoit cmcremst I—H,0 | ; i
(—62°, 35 Bec.% H2SOs) MO SBTCKTHKM ABOIHOI CHCTCMBI |,
II—H0 (—85°, 62,5 Bec.% II). B ciicteme (2) oGpasyior- |

cn asoitiible coemunennsi: HaSOs H:0 .c:1. nar 8%, H,S80;. |
0‘—-—_.__"“*’“

20 el . 299

- JLT. Turos |




H3POy

=V l(;».";:lly‘ !ﬂ’h'x'xs't;‘;;t'u(l); oflhcsulfunc hcid—pﬁoébh&ic Eléid; s

~ system, the formation of Hu504+.HsPOy (incongruently m. ~-35°) ¢

£3 2

AV 275~ 794

and sulfuric acid-phosphoric acid-water systems. Mochalova,

. I A; Ponomareva, A, M.; Mashovets, V. P. (Leningr. "T'ekhnol... -

Inst. im. Lensoveta,  Leningrad,  USSR).,  Zh, Prikl. Khim.:

. (Leningrad) 1975, 48(3), 538413 (Russ).  Based on the, |
appearance of a peritectic at 45 wt.%/HsPO4 and of a distectic at;

62 wt.% HaPOs in the liquidus curve for the H.SOs-HiPOy !

and of 2H2S04.3HaPO4 (congruently m. ~-20°) is confirmed. A :

~ ternary phase diagram for the HyPO4-H:S04-H:0 systems ig:

riven showing isotherms at 5° intervals from -0 to +40°,
BIVCR S0 1n Lmnlen S 2 : 4
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Hs PO, + He Sy

" 89: 31784a Heat capacity and heats of formation of solutions

of the phosphoric acid-sulfuric acid-water system. Zhdanova,

# - M. V., Zinyuk, R. Yu.; Kopylev, B. A; Pozin, M. E. (USSR).
./l /225" Sb. Tr. - Leningr. Tekhnol. Inst. im. Lensouvcta,” Kafedra
Tekhnol. Neorg. Veshchesty 1976, &5, 23-8 (Russ). Heat

capacities and heat of mixing of HyPOs~H2S0~H,0 solns. were

measured at 25°. The H20 concns, changed between 62 and 92

mel. %, the HiPO«/H:2S04 ratio, from 1.0 to 155. The exptl. detd,

heat capacities are by approx./20% smaler as compared with the

rediction of the additivity ,rule. The mixing heats range

-between 253 (HsPO4/H2S0; = 1.0) and 307 kcal/mol (H3PO, H2SO4

5 S. Wicar ;

_=155).
CAANGLLY VY ,
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88: 55621a Determination of the association constants of;
H:PO+HSO+ by phosphorus-31 NMR and cation-exchange,
methods. Hisazumi, Yoshitaka; Waki, Hirohiko; Ohashi,:

“ Shigeru  (Dep. Chem., ‘Kyushu Univ., Fukuoka, Japan). J;

feeee 9’6«’4}(,

_concept. :

CPA AL

Inorg. Nucl. Chem. 1977, 39(9), 1615-19 (Eng). HsPOs may be
protonated to H¢POs* in concd. mixts. of H2S04 with H3POy,!
and in the sulfonic type cation exchanger. The assocn. consts. of,
[Hs«PO4]+[HSO4]- were detd. using 3P NMR and cation exchange
methods, with equil. analyses involving a const. H20 activity
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Lenipoigre /(983
Poctogpa

19B11.  TlonyueHHe M CTPOEHHE XaJbKOreHHAOB (OC-

)d)opa Co CTPYKTypoii amamantaua, Uber Darstellung umd
I\ons[‘xtutior{ évon Phosphorchalkogeniden mit Adaman-

; tanstruktur. Meisel Manfred. «Z. Chem», 1983,
N0 ALY UHLLE ) 53N 4 " T17 195 (et

/W A OGsop. Paccmorpensl o0uiie MeTOAB CHHTC3a XaJbKo-
“ « reHngoB ¢ocopa I CHHTE3 H CTPOGHHC -AXAMANTAHONO-

1o0HBIX XasibKorcHmmos. BuGn. 106. H. H..

X.1983, /9, /'\/‘/9
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Lynsponome goocopioprune on azwﬂ 25
W@IMM " 19 B3014 Hen.  TepmoxuMuueckue HCCAEN0BaHHS,.
" cyabponoandochopubix KHCAOT. Apudaxanos C. M,

Hamaszos ll. C, CMupuosa E. IL; Pen. «Y36. i,

#.» AH Y3CCP. Tawxkenr, 1984. 12 c. bubanorp. 8 nass.

(Pykonucn nen. 8 BUHHUTH 23 anmp. 1984 r., Ne 257]1—

- &4 Ien.) ' o i
MeTonoM cMeleHHsi B MacCHBHOM MenHOM Kanopimerpe

ONpeAeNIeHE SHTAMbNHH H TEMIOCMKOCTh CyJbdonomdoc-

¢opubiX K-T. BhiBeAeHH yp-HHSl, NO3BOJSIOMIITe paccun-

TaTh TENJOGMKOCTb H SHTaJbNHH HCCAEAYeMBIX K-T B Hy-

TepBase 7-p 298—532 K. . " Asropedepar

KK U - )
T ®
l)(/ggl//_(_._‘?)/\//\g
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/102: 120999d Thermochemical studies of sulfopolyphosphoric’
acids. Arifdzhanov, S. M.; Namazov, Sh. S.; Smirnova, E. P,
(USSR). Deposited Doc. 1984, VINITI 2571-84, 13 pp. (Russ).
Avail. VINITI. Heat capacities and enthalpies of specially prepd.
samples of sulfopolyphosphoric acids were measured calorimetrically.
at 298-473 K. The sam};’)les were prepd. by dehydration of
orthophosphoric acid (63% P:0s) in presence of 02.5% H:S04 (3, 5
and 7% wt. SO3). - The heat capacity data are compared to the data
for the corresponding polyphosphoric acids. :

O
C.A. 1985 102 /Y.



ajgaMaHTaHono-!

RoGHoi cTpyktypoii. XI. Iloayyenue M cBoOficTBa OKCHAO-

cyabdunos docpopa c obueii popmyaoi POo—nSn (n=:

=2—9). Beitridge zur Chemie von Phosﬁffé%ﬁ?ﬁdﬁngen'

mit Adamantanstruktur. XI. Ober Darstellung und Eigen-:

schaften von Phosphoroxidsulfiden der. allgemeinen For-'

mel POjp-nSn (n=2—9). Wolf G.-U, Meisel M.'

«Z. anorg. und allg. Chem.», 1984, 509, Ne 2, 101—110.

(ueMm.; pes. amra.) - ,

Baaumoneiictsuem POy (I) u P,S;o (II), B3aThx B!

P — moa. otHowennn I:11=3:2 B Tewenne 2 wac. B at™ocde-
. pe N npu 525°C ¢ nocaeayiouwel $GpakuHOHHON AHCTHA-

6’ AfAuneit B Bakyyme noaydenst P4O;S; (1), P,O¢S, (IV),

/)7} J POsSs (V), PO.Ss (VI). O6paborkoit ocraTka nocse
auctuaasuun ocywenusiM CCly, a 3atem CS, ¢ nocaen.

= Kpuctanansauneit p-pa B -CS; noayvenst P,0;S; (VII),
P,O;S; (VIIl) u wneswaunt. xon-sa P,OSg (IX). Mpu!
nposeficHHH _ p-uud I u II,_B_ggtux__a_m_qn._otu‘qmguyi

X-198Y /9, wl6

3 - '
5/ Q@J%\ 16B6. Xumua coemunennii bocdopa ¢ /G8Y



1:4 B pacnnase II+S (Moa. orwowenne S:II or 0!
zo 2), suxox V—IX ysennunsaercs. P,OsS; (X) obpa-!
syerca Jquwb B cMecH c Il TIpumenenwe pacnnasa c!
.cooTHowenHeM S :I1>2 npuBoguT K o6pasoBanmio npo-i
'AYKTOB € BBICOKOil BsisKocTblo. T. ma. HI—VI, VIII, X,
coots. 109, 102, 72, 104, 178—184, 123°C, T. kun. 11— -
VI coors. 144—148/3, 152—155/3, 177—184/2 u 208—
212°C/2 mm. III, 1V, X — GecuBeTHB, OCTaJjbHbe COEaH-.
HEHHSl HMEIOT KeJTYI0 OKPacKy, HHTEHCHBHOCTb K-poil BO3-
pacraer no paay V—IX. ITo nauubM pentrenorpaguy.|
ncenenosanuit 11 usornnen ¢ 1V, 1X ¢ 1. Tlpuseaenst
sHaveuus I u d ans V, VL III—VI 1 X xopowo p-pumbt!
B MOJISAPHBIX H HEMOJNSAPHLIX OPr. P-pHTEAsX, TpHUEM.
p-pumocTh Bo3pactaer K V. VII—IX xopowo p-pumb B
CS,. 3'P-SIMP-CeKTPOCKONHY. HCC/AEAOBAHHA H (DH3.-XHM.!
cB-Ba III—X ykasbiBaloT Ha afaMaHTaHOMOAOGHYIO CTPYK-'
TYpY, npuueM Kaxpaas ¢asa o6pasyeT, BHAHMO, OAHH H30-:
mep, IHI—X wnauunalor pasaaratscs npn T-pax >200° C
¢ o6pa3oBaniieM MOJHMEPHLIX NPOAYKTOB.

e . : M. B. Bapdonomeen




10y 18/l /986

| [ )77%9,

105: 1980702 Enthalpy of mixing of sulfuric xcid with some
organic compounds and acids. Tsvetkov, V. G.; Tsvetkova, L.
Ya.;' Shabarove, E.'A. (Nauchno-Issled. Inst. Khim., Gorkiy, USSR).!
Zh.- Obshch. Ihim. 1986, 56(9), 1962 -7 (Russ). Calorimetric
methods were used to measure the heats . 7 mixing of 100% H2SO¢
(SA) with 100% HNOs;, H3POQq, acctic » . trifluoroacetic acid, and
acetic anhydride at 298 K. Measurem -« wore also made for the:
solns. contg. (1:1):SA, (2:1) N2Oy, and ¢~ SOClz with various org.

solvents, also at 208 K. The abs, values of the heats of mixing of SA

with org. solvents increase with incressing baaicity of tho rolvent.
The org. compds. contg. OH-group (ules., monosaccharides) form
acid mono~ and disubstituted esters of SA.- From the heat of mixing
data fer SA with other acids, the following order of relative electron
donor capacity was derived: acetic acid > HiPOs > HNO;. >
CFaCOOH. The concn.—dependerce properties of the heats of mixing
of SA with HNOj3 and acetic anhydride are explained by the
processes of dehydration' and specific interactions of sulfur and
nitrogen oxides with the mixt. components. L

. ). 1686,105 1 A%
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22 B20. Ta3o06pa3subiit «H3PSo» — noayuenne u cpoii-
crea. Gasformiges «H3PSy» — Erzeugung und Charakteri-
sierung / Keck H. Kuchen W., Renneberg H., Terlo-
uw J. K, Visser H. C. // Z. anorg. und allg. Chem.—'
1990.— 580, Ne 1.— C. 181—187.— Hem.; pes. anra, -

YCTaHOBJEHO, YTO .BOiHOE OTLICMJEHHE  a/KeHOB H3,
MOJICK. HOHOB AHAMKHIIHTHODOCHHHOBEX K-T RoP(S)SH
(R=Et, u-Pr u u-Bu) npusomnt k oGpasosamiio paaH-
kKan-kaTHOHOB cocraBa  [HzPSo]+ (m/z=98). HNannwmei
aHAaNN3a aKTHBAUMH CTOJKHOBEHHil B Macc-CleKTpe K/
pesy.sbTaThl TEPMOXHM. H3YYeHHs CBHACTEJbCTBYIOT, YTO.
KatioH [H3PS,|+ cymectsyer B dopme aByx CTPYKTYp |
[H—P(SH)o]+* u [HSP—SH,]+, conepxamuix TpH- H

AHKOOpAHHIpOBaHKbEe aToMnl P coors. Mace-criekTpoyer-/
HUCCKH mosyyenbl HeiiTp. MoJekynn «H3PS,», ycToiunsme.
%‘ﬁh‘b‘.‘raa. base M HMeloliHe, BEPOSATHO, SIDVKTYDY:
H—P(SH).. ITonyuennbie SKCMEpHM. paHHble HaxoaATcs:
B COOTBETCTBHH C pe3y/bTaTaMH NOJYIMNHPHY. DACYETOB

MoJsieK. opGHTasnei. o= e . = 9 [To pesiome’
e~y —— e t—
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117: 978178 Ab initio post-Hartree-Fock study on tautomeric’

3 /stabilitics of phosphine oxide, phosphinous acid, and their thio
analogs. Kwiatkowski, Jozef S.; Leszczynski, Jerzy (Dep. Chem.,

‘ Jackson State Univ., Jackson, MS 89217 USA). Mol. Phys. 1292,!
76(2), 475-83 (Eng). The prototropic tautomerism HiPX = H:PXH:

(X = 0, 8) is investigated by ab initio quantum-mech. calcns. Tne.

relative internal energies at 0 K computed at different levels of:

theory (electronic energies calcd. at the MP4(SDTQ)/6-311G**//=!

MP2/6-31G** level + zero-point energies from MP2/6-31G“

vibrational frequencies) undoubtedly suggest that in a gas phase

- H2PSH predominates over H3PS much more distinctly than H:POH:

2 over HiPO. Temp.—dependent thermochem. contributions to the free

% ‘energies caled. at T = 298.15 K do not change the conclusions

A concerning the stabilities of the studied species in a gas phase. The]

: y effect of the polar environment cn the shift of the HiPX =: H:PXH;
’ equil. is briefly discussed. i ;

C. A, 1992, 1L w10
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F: HSP

P:1

134:257400 Calculated heats of formation of simple phosphinidenes
(phosphanylidencs, R-P).  Szicherth, 1.; Veszpremi, T.; Nguyen, M.
. Department of Chemistry, University of Leuven, Louvain, Belg.
J. Mol. Struct. (2000), 556(1-3), 143-149. in English.

Ab initio MO and DFT calens. up to the coupled-clusier
theory level, CCSD(T) with lurgze 6-3114++G(3d[,2p) und cc-pVIZ busis
sets, have been applied to det, the heats of formation of a series of
simple phosphinidenes (R-P’) that exhibit a triplet ground state. Three
different exchange and isogyric reactions of the type RP +1TX — 1P+
RX have been used as working reactions. A set of consistent values for
AHf,298° (R-P) arc cvaluated as follows (valucs in kcal/mol): H3CP,
47.6; 112ND, 48.6; 110D, -0.5; FP, -12.5 (exptl.: -12.4); II3SiP, 61.9;

./

LeeO



T12PP, 58.0; TISP, 47.9; C lP 30.0 (exptl.: 30.8); BrP, 40.0 (exptl.: 38.9)
with an cstd. crror bar of ¥2 keal/mol. DF ‘T/B3LYP calens. have been
found to reproducc these values with acceptable accuracy. Empirical
comections for the DII/B3LYP calens. were estd. and heats of
formation for a series of other phosphinidenes were also evaluated using
this correction: H2FCP, 10.2; HF2CP, -43.6; F3CP, -96.0; H2CICP,
46.6; H2BCP, 56.8; O: LHP 34.6; S:CHP, 81.2; HN:CHP, 77.3;
CII3CII2P, 45.4; HZ(Z:C”P; 70.4; T1IC.tplbond.C-P, 100.5 kcal/mol.
lixceptfor the diat. specics, no exptl. values for RP arc available yeL

®



