


HPO (@/Jﬂ@wmoﬁ,%) 1545

- 3F-u-Tke
| @Oﬂww B.oC.
ole Mo guH o e Te Cigece dic1g v
HPO (i2) u NP0 (wds) - 3¢ .



Uy Poy, HaPoy ,HPO"ZI ?Owl (J‘*},whaafg
ApPU°

Lpux I'.A. 386*/// J////W

CTaHOADPTHAS DHTANbLUNE oOpasosaHna ¢octop-

HOl KHCJIOTH //3P0Vnpn OeCKOHEeYHOM pa3Be-
LEEUN ¥ MOHOB //;POV, HPOV y U P0y/D-P,

PUOOT.,HefKuCC., &2 H,O0 /, 19 c.



P W POT Por%, el (hr,wﬂ%b) ~44¢4

30 0apEHe NOTEHOMANH odpaaosa_nm.n SETPOONE
0DTOJQCHOPHOf KACIOTH /7/3 Pﬁyn IPOAYKTOB ee
nxcconnanun HP;, HPO%J nP0% 5 bogrom pac-
TBODE /p-D,I'MIOT.,HEJNCC., =0 Hy0/, 35 ¢.



Uy Pou, HaPoy HPWZ Pog 3 (p-p, ©M20 |
3 A,&H 0L .)m

T 386«/1/ - MR
CTaHpapTHad enfanbnns oopaaosannﬂ <poc—
GopHOH KMCIOTH /3 POynpu ceckxoneunom pas-
Bemermn m wonos Mz 2y, HPOY, u PD?)D-D« ,
TYIOT. ,Hefucc., 32 H,0 /, 12 c.



HoPOo(KD. , HUIK.) | “Toss
384 - III - TKB
Kosiecos B.ll.
OHTaJbNUA O0pa30BaHuAd TBEPOO# M RUI—
KOif ®OCQHOPHOBATUCTON KMICJIOTH , SHTAJIBINA
IJ1aBJeHnA HOCOOPHOBATUCTON KUCJIOTH. — 4 C.



/%PO % ;00 ‘ ~ W
- SFF-U T8

ﬂ-@ /l,Q/@ 6(/4 .
rﬁZ”M(D nuyu guccog»@gw
HPo u DPO(w3),  Ac.



thy Pa0s [ p-p.Ha0)Caph) #o€3

%941y -Tri b
Lepiinede BRA.
OHmarenu) (965 Mo{mdqé }'Lt%)o-—

cf?c?’).oﬁmoﬂof guchot™t A aoacﬁf»/dae.



it -&fﬁnr;
H p@ (picn), @ FLE=
Areeccol B,
Dt 132 e bt ﬂ% /%01 bzece, ¢ ﬂ’/-‘&/?/fﬂérg
cttlrrr e /f,yfy/w/ il Kitleeoprere 77 2.

H.o003.



EGEE—
HPOg(xpuct. )

378 - III - TKB

Kojiecos B.IIl.

OHTaJBINA OCpPa30BaHUA TBE PO MeTa®oc®opH@
KucaoTH. - II c. ,



PQDU : 3 HZU()C?) 0}/) 7%

99-1n-Tie
roﬂzcofZ 8.7 394 :
()Hmaﬂc'zua 05003 0 8o }lqubuﬁz
K-, Ao k) matbnuey MAGEA Haup
wazo; %’wa; - de.
O



/ P
(2/ ‘
Y 67‘ 45 H 0(’7’ ‘ Hom
d )(r/lu/d ) /;/;;

bepri |
pon T . 593- Wit

iy Pg, 04
P orlaly: 48 KGN

- B



HV Pz @7 (k') (‘ﬂw,.ﬂ ll l«.) T

Deperesl 7.5, 3 98-11-Trb

Hy P;g,()? v HyP0p 4,5 s O(T'm/
AHM}N //(’



HyPa Oy (ep., snts gre.) Fres
393-1-Tres

Konecod &,7.
N Hamasenud obpadoberus Hy P2 04,
W(j%-) U SRIMEMNYA NAabnLi
HuP20g (xp) — 3¢ -



2, H, 0 Y o

(p o) ==rt & 2tctr /7”/7’) _
Habuycna J.lie
[IONOAEERHC ¥ 0030DF : » CPAHZEpTHAS SHTONb-
oMs o6pa30nakMs (OC;OPLOBATHCTO! KHCNOTE
1505w wona /40, w. [p-p,=<40,v¥n.
neamcc. / e



WA, Horg et 2
(pop, —=tb 0, senr sgiecc) e
Unbnyera JI.I.
~ DomuiHeHHe K 003vpy : v CraHfapTHas SHTalb-
lmﬁ o0pa30oBaHug ¢O0CfOpPHOBATHCTUHf KHCIOTH
/5P w woua /Pl . /D-D,=>° A4, THl.

Heguce. / 4.



i3 PO, (apl) —

(P-P, @O@LZOW J%ucc) 38y~ M’%X@
Uncueetn g, T g

&”’“WC’&J%N{j a/qm&,béfw? u‘/pz? -
OCﬂQS o bl fAnueSoa el —

lp
Lonit s PJ U z,«o#a Hs PO, (p—/) @2/40
(Lu/n,,dcyucc) ® /<.



PG, 1L 1T g (R ) — T
2 S22 7= . p-t(j'_/d?f—:_/i/_ﬁ/&j

AP

ABAYCTE !oiie
Lomonichue ¥ 0C30DpYy:»CPORAOPTICS :LTOAbLES
O0PE30ROLE: POCHOPRCTO! KNeTOTL /%) B poce
TROPO W LDOAYFTOD ©0 ARCCO: MQUnH fé/??JAO%%éL

/p=-T, (I'Vle HEAKGC.. 5 7~ Co



Ha PO, (241 &S
(p-P> o0 420 wen. iJc/rC)

Qinvveeds M, T, S84~ ;/7 f//%g

0%&h7a4)%/laj DHma N6 TS 0 -
FQ&UIZJWK H3 POy 2 wuoHs /ﬁz /90

(p- p!w/{zo/mn”w/«cc.) 72 ¢ .



// /// P / - /WH 0 <
PO, Ho P, //% (ow p i aa?“) ///\J"'é‘ﬁm
A/L)f .

vapyuena .l
CrarnanT: CHTENBIES oCresanav¥: 10050~

prerol wmenors 45 5 o c“,aM nouponrt-
P08 CC ,r.mcmnum:mz/é/’@, //ﬁ@ /p—n,“’/éﬂ/

4 ¢
P L]



AL

Aylb 20 P 3947

2ttt Gt

Focecod B,
3/37(/776{046/4445( ﬁ%%/ &reteed //44 ﬂ;j /é 7

/. 5/-/ 7% ) U DhrrrGicotriceld Srzrileelzziced

K '5%/2&/4% >, £e. H.od3.



i 0&28

/%/g@/%%%)e 393- /1
Focecod 8.7, |

Dl 3761 0eé Seecee ﬂ% 747&’ Gezetees /% @ /7—; /%2 o)

b Pltrsrciect tetel  Srercilbicezeiee s ///,/?ﬂ,y //Z/}/

Je,
H.o03.



w0

Hs POy tipacem, v 384~ 77
g
Zoeeecot B. 7.
g’hmamw & /fwﬂﬁfyé&///f /4/1% o Lo

Seegron Froceh @//&&/@ JrtLe CT2 D8 ALl Drzett,
7”//&/%5W«6/W LerceBecezsicest W&' /a@/ﬂ%d/%&ﬁ(’_
2
et Coe2t2e# 7 &,
i d 7, H,o03.



Py HJ (2) (a3 H) | . 464/
8 onsdes g, OTOW-TEE

chchvuL%mzwn Lodud Qiguns ArofLl =
oM Pyl U ‘f&ﬁMK&M@ Pg/}ig/
g‘;HQJ h P;LH gc,



HoPyQC -AHs O (%) (Tw, alhm) — T5H

-bflz/,/ﬁ'wzw G4 39{f —ul
Hy P D¢ u /ﬁ. Po 0y 2140
c[ 771‘4, 4/1[144) . 1e



!‘—/g PaOg (K)fT,aHm) = *

| 394, ~I-Tice
5@[3‘2,/45/(4 T.A . 9/,“/ e

HaP,00 u HePo O 2 Ha O (T,
,[)‘/7/1!4) : ‘//(’ . ‘-



He Py 03 (1) (T

”& @L{ 013 W&Mﬁycu;poct&oafm G

WCA@TQC R
.



HyPalgf HaO tr)ir, athe)

E%Fq//«t,&# J. 4.
}JH PQOG U HU;P;_O@ %2”;20,'1@ .



Dey whed T, A 55‘{»/,/1ka8
Jilem ij }9@ u ‘MmennoTes
mnagnedrs V3 POy, Le o



i /- oU Tesa-Isss

Thomgen
"16."Thermochemische : Untersuchungen"

Barth, .Leipzig (I882-1886)
. H,_pz,oq.--) P-P) AH{" _

Circ.500 @]"\ ‘



w —15 00
Joly SO .
"s"’o mpte.rend.I0G, 447 (I825)

PO) P=P,; AH{)
H5P0 1/2H,0; bf’,i}"jf;

...-—-' it
TMI A Hm)

_:;\.
»

Cirec. 500 '.

723

TROL:
. LO ~ S



P Co"mu.renu.‘i’?, 253 ( 1
15,206 ~A§'*' helizPa0g
R A
“0*206'2L20> MazHPR,0¢

. Cire.SCo

B .



[EPTTS ) .

?

"-thwa

Rt Tt okt

N
Joia\

< we o
3 .0

€2
.4
tA

Co

R

738
LW



i~ 1522

H,

{~s.
i

»c.500

av
1
p:.

O

Ann.chine phys. 24, 2u9 (189%3)
" P.. Pl A Hf}

T ponn e o |
‘ |ZocTvs B H




g 1903

Giran
1.Ann.chim.phys.30, 203 (I903)

CH. Ha 050p.

Cirec.500

"34R%)







Vel0iitezinteisl, 1216 (190%)
T
H?’POL; m)
£ ™~
YA




-1526

Giran '
- 2.4nn. cnm_.oqyc.TQ,Sgg (1908)

"{,on 11/9."'/0 "P; A H

Cirg.500 o
. . . '

G R ECTh G
. \ 0 —inan -




W, _@« 505 |
{9ai

B 73
j:::_*m ;Z swC MA -
:::§:: 7?7%¥0"7ﬁ221?32?—3"
g 26
; .X




M;ﬁajia Sin MA.,, Argenew J47

MIOMA
x? wip-els ot

0%% -
@'%0 - ® Helyls



A {9031, ot Nersytum T rocefopr. U7
no ppunegn’ 230, 0o = H s P,0,,
aletrypn wpaledSq

Auamba e .
L loa ' Ho /71, 0{3 Hg C)ﬂ?_ w). foo.
i Vo lzmxci wsé
D 45°C Y o\ 4 0
(n T 2 (2;);6 Zg’({ | W’H ’;;;!.
DUSC (U ) ’




278 ~11

_;;1:.;53207 (_ z:‘%aaoq)
Laug dJde
?.Jop.,.l:j LUCLCI.Q-X“‘&”’ 268"’76 ( 19:)‘2 )

"Rate of I.sz:olJm.s oL
pyrophospheric zcid?

932
Coliog 193243173




%‘T l? 1({2(0

Frandsen '
1.J.Research Natl.Bur.Standards
105 35 (I933)

1933

H,PO,; p-p; sH}; :
. . H . 5 i
PO T, ; aH;

T»‘ ’ AH,,.; ---------

, ‘ . ——
T ’/ syl s \/
A4 BB Y NN ¢



(UR

130%

- Ua-n
Kg,qm%HOuDO) 19»

Cnl
'11cr‘ u,l..
iclv. culmu'~°bu 19)6, 1;, 112G D

"pigsociation cohulalt
viater and deuterium oxide. icc
nents with the deuteriun elecirode.

Q

Celiey 1937, 16317




_ HPO el

Rt
. N
\%
‘b
-:‘

: ,h.
’ ﬁ'ﬁs

l; 5

—
\

btp%é Yo
T 7

_A93%, 2

,_/% /‘tf_ K.

ﬁ/pf} é/ L()A V[

c:*_\ g




1 = 3295

, 1941
s 5 HEOS ( o)
= e ST
Tokcochasl L., Yul Lia
2ulLe Inat. PhyssChclie Kescarch
( Zokyo) 1941, 20,%21-8 (ibostracts (in
=20Elish) eae .-




1 ¢ |7 =
‘_(J | ‘11— | /,1 POV (K‘]L(/C e 1 A H quec. / \ lg@,
’ T J - A 3 Qwet , 4 .7‘6}*‘/“’ )

e oy LA PP AR v‘. B S & I i 2 amaa Tat (TOG T FLR N

Bafu 7.q. Cleee S F.

- e ~u /~ PR ————————
;I—Rbf"*d‘/‘““ A NW‘H 1. Tams cLa/wLS j]l/3
( 3o . i3 5

— _____T—’H/ .(.QC,E,CL(,.c[ Jél;p':‘,-(_ Ao, jf?/él/

——-m-m’x&vs'n‘a«;v‘;,n::«qm)n’nf,ﬁ\- n r "r‘. o Ry re TR GLT I T S

lo. Q, 4943, zz%f




oy )’H ‘V‘V&/‘“"/S LV% C/M%'F«il« P&H/’éaé
(‘/EJAM C/LQ 'y W’){ ool -(/(A»L &b%d
A N o L a S ¥ gt M/ of Q«. ULIC
ovc/‘o{ /)L\—M 0 %0 5/070‘ y P M/fg




W =197+ :

Harned and Owen
1 "Phys1cal Chemistry of Electrolytic
Solutions™

Reinhold Publishing Cor-
poration, New York (I943)

HPO-_3F P)FF)

Circ.500 ‘
b)



J4E5-R 19¢Y

(NH4+, H2Aso;: ag; Fgy Spgi |
(HPU, ™7, HQPO PO
cat*)

o FOy ,33P04,,so4'

-1 P 8298

Stephehson C.C.
J.Am.Chem.Soc. 1944, 66, 1436-7
hntroples of some aqueous ions

® ci.,1945, 859°

B €Cet, g



J.hgscax
373194

«GayAcreeh

uguac.,aﬁgucc.-upducc)

- TX.

e e T

3 -{-l"
N

fite- R

i quLqucorlu..._

5Oy 1945,29225

\‘

ecveernd
H 1Y

5

ach liatl. Dur Standards 1945,34,
: chscarch Pancr o~ 1540)~- S —

IR I T bl
L BT -




1y - 74/4,2,

}{C (HPOJ)q ) (,/Va 7)03)6 ,{0/720]

o— st o

X

ﬁa&ca}wé&: e éAe. fezumz‘a,o/w:,oéa;;
N 0 ca, zm 1!4&6

!



n ~7700

A F (HBPO : H2P0;_;, HPOZ;_-’ HZSO3’ o - IoAT
HSOB', Hsoq_, HOGC1., C?IBNOz')‘

McGowan J.Ce.
- Nature I947, IS59, 644.
"Relation between some dissociation
constants".

G.A.,I9NT, -6II3g

’ Vst 7\:11:.



W-1055 I948
‘A G (HSeO; , HyAsO;, HjBO H Gza,, "HCrO7,

H, S0, , HSO3, H3Po,, H PO.,’, HPOY, H, 450y,

H, AsO,, HAsO; H,_Se%, HSeO;, H,C0;, HCO3
H,GeO0,, H Geo‘,, H,S10,, H;S10,, HNO;, HNO,

HCHO, HCN, HClOQ HClO HJO HJO, HBrO HSO;)

llcGowan J.C.
Chemistry & Industry, I9ou8, 632- 634.
Relationship betwecn certain dissociation
constants. r ‘
,207%h1

Ch.A.,I949,

"O\Ju(tg 51.» |




/4
j',.J "= 1951
. T ‘

HPO, ( . )
Haposcrufl ¢.T.
Tpy/iH HOMUCCHE QHAJUT . XOMER
Axanemum Hayx CCCP 1961, 3 , I0I-IS
Pacrropusocrs Joclards

¢ O 8.



/9 332~1m

Ca(uUB)E, H#PPO7 ( \9 5 )
—

st et X

e

-
)
1

Grons Leltey, nholesove Veile
Lkadeliauk LLOR, Pamyati Sel.
vavilova, 1952, 231=0
foman scattering of light by
cubstances- in the liquid and
the vitreous atate

Coiey 1953, 7697D

\..




= /‘/6’0

(Hgpo,, POH) ,_,..._.3”ff
: GOM C ‘szmfeg

6 t. Qcad sei 49({ zz/o /M KK /f/ﬁa,aq )

——r o i

’-‘W{u&d ct
a[a;;o‘:ﬁo /obhwnwtaeéémw &wz mfz'/tloum‘m |

o PRNww 195533039 ‘
10 |



P, Plasege. . L
,?-f/fcmy//fa&aa | '
-?g ? “-J v/ /7; Md’&{aft&ﬂ /yf'é'_‘j

v cboiicrnbeor Wwﬂﬁ
mw MWW :

7-\ =
~.|, 7




S o =l /959
/1; /%,, LA (p, S H)

—— T a2 T T 2T

CEpn P Teiihety 27

‘///;5 [/zé;// /éf;) //////f/// /JA/7//////}

LCV/ f&mf«%z&/ 220 /Lfd/f Cfc//%[c«/ /41/4*
R 77 %) &wyf a[( w/f e L?’/fa /o/w,?/)/kgt
| ,w// 77 %’/

N A P
l’»ﬁ X s /95&’ V2 A e JJ)? f 4’




[3RT -7 |
H,Pp0ge2l,0  T) 1957
RGQ\Y oy faliuvg lies - i .
(z.am"msuenscnmton, 19564; & ,‘f Il Sy
177
Ubecr das Verholiten doz Um,e::phos-

phoroiiure

g

PJ‘:. 9 1957961:'5

b/-




Q- (Y1275,
\J\PO )1PO&/ \) ) o [ \95}-

Toubol M, o

é ﬁWU‘v CRM&W goc 95:( :M V\({o \?>§\ \3§8mauv\5

Kﬂ\ld(lw\w,&t{b& 7 @V@W,w‘o(n , CtOL‘)CQ{Ju}uuA/(‘O
_u MVLE)CPO %)umwo\'o

wf
A w Yen,” W%MW ub)u?(um—
-Ph’# Bﬁ ur,u 69\% '




‘%&0} /fA//AFAS) I/ﬂj
w7, Po, (4 sk 8K 48) |

Srélmlf-&tﬂ (,2\ VOﬁl/alf?//‘) %{)/n '?I
. ]U?ﬂf@? C/N'/nSo( /55.9 X/ /’/‘(? 6'3?; 65(0 “—“

Q@reen.)

e ot e S

J/zucfwr o,,//o;.,/m/zrs / /ée Iol/r/F ,;r/ /&os/l//r//fs Xl 7a 0;‘, N
/.Sflﬂ(( p/c]bﬂ /o/; ,u n Il////a/&" D?K/O,ADS//’?/P _Sagd(nw_j
_40}1//%3 (/g Liad /m/?ﬂrﬂz((olfs .

Pl Yoo, /.;o u ._.JH __,,1_:_7‘
S g




--__-..L

——

YN I

* v e

CZufr/:z«%’Wm/ &/wo;vr's 7, C?

. “Hin e, _@e_,f, Soc, 1369 39 MUY, 3533.55 3%
) _[Effz:_ I IR
‘L_:ﬁ The actid "_'i/_’f”'/’ f*"i";{. _f;<’ fff_’? i
g»_c__ ?.9.‘4,%.-‘ N Ry B araal Pib e




Ja

‘.
o







‘}‘I’ Z . quy%;, B_Leég,zzé‘ o/

AH lpoikd on Work Sfune /ﬁo_’;
tv Nobewd ). 3o, 5% 2
c',t/{.lzc ~PA ,25 EFP /.25

TH—e

R ” . as. 047




2, J = .

oo ; .
frocqto ke 196

tCu,o»LOTZ—v 7 B39. CocTaB M NJOTHOCTb 00€3BOXKEHHBIX GochopubiX

KHCJIOT. C_\a_,g,aj_u_"[,_q__rx_q_'cy;«Koré Karaky Aasacc, Kogyo

Kagaku zasshi, J"Chem. Soc.- Japan, Industr. Chem. Sec.»,

1964, 67, Ne 1, 229—231, A 13 (snoHcK.; pes. anrJ.) :

MerozoM Xxpomarorpadmi kra Oymare H3yuel cocTan;

oGeapoxkennbix (pocdopusix k-1 (O®K). Ycranopseio, uto:

QO®K cocrosT M3 cMmeci nupo-, TPH-, terpanoJidocdopoil]

i docopuoii K-T. MaMepeHBl MJOTHOCTCH K-T IIpH 25 1
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Baudler M., Staendeke H., Dobbers J.,
- Borgardt M., Strabel H., _

Naturwissenschaften, 1966 53(10), 251
Phosphane oxides -
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Phosphane oxides.. M, Baudler, H, Staendeke, J. Dobbers,’
.M. Borgardt, and H, Strabel (Univ. Cologne, Ger.). Naturwis-

senschaften 53(10), 251(1966)(Ger). O derivs. of phosphane/

have not previously been described. Various phosphane oxides:
were found in the sepn. of volatile hydrolysis products of Ca!
phosphide (with O exclusion). They were recovered by condensa-|
tion at —35 or —45° and direct passage through the drying app.!
"attached to the reaction vessel. The phosphane oxides had |

higher vaporization temps. (=40 to 0°) than the corresponding | .
phosphane (—78°). The phosphane oxides identified by mass'

spectrometer were_P,H.O, P;H;O0, P;H:0, PH;0, P.H:Q, and'’
P;H;0. . GRJG |
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6 B71. PaBnoBécHS B pa3GaBJieHHBIX BOAHBIX pacmo-
pax oprodocharos., Boerboom A. J. H, Reyn H. W,
Vugts H. F, Kistemaker J. Thermochemlstry ofx
antimony and antlmony Trioxide. «Advances Mass Spect-!__
rom. Vol. 3». London, 1966, 945—949 (aura.) i

[ToTeHuHOMETPHYCCKHM — THTPOBalleM BOAM. p-poB, CO-
nepxawnx opropochopuyio K-ty (ot 0,002 no 0,012 M)
n murpat K (0,15 M), ruppookiicsio xaaust (0,9 M) npn!
37° ycranoBJicHo HpHCYTCTBIie B p-pe Hapaly ¢ Mouomepa-
s (H,PO,~, HPO.2~) numepoB cocraBa H,(POy)q2—
H3(PO4)2*~ 1 Hs(PO:)o~. Onpenenenbt Koncm-
sosanug  aumepos K (H.PO,~+4H,PO,~ >H4(PO4)22‘)—I

=5,6; K(HPO2~+H,PO;~ <H3(PO4)2 ") 2,7, K(Hy

PO4 +H3PO4 = H;(PO0O,),) <100. JI. Eropos'
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Metal complexing by phosphorus compounds. IX. Ther- ’ 900
modynamics of ionization of ortho-; pyro- and tripolyphosphoric.

3 \_* acids. R. R. Irani and T. A. Taulli (Inorg. Chem. Div., Mon-;

santo Co.;'StrLouis, Mo.)> ' J. Iniorg. Nucl. Chem. 28(4), 1011-

3_——V2Trues at scveral ionic strengths were extrapolated to infinite:—

— 20(1966)(Eng); cf. CA 64, 15361g. The AH of ionization of —
lg P g H;PO,, H,P:0; and HiPsOy were detd. calorimetrically at 25°.. "\

C.A-
/8 51

diln., permitting calen. of AS® of ionization. A calorimetric \
-- technique is described for detg. the ionization consts. of very
O strong acids, use of which gave values of 0.36 and 0.3 for the \
——n)—ionizatfons HP,0; = Ht + H;P,0;~ and H;P;Op = Ht +-
H,P;05~, resp. The values of AH® of ionization change suc-’

o cessively from endothermic to exothermic to more exothermic as—%

the pK values of ionization decreased. The values of AS° of
ionization were large neg. nos. that can be reasonably accounted:
for by changes in hydration nos. that _accompany ionization. &)

’ N
(96p-0Y. 13 -
6 h|-1851%ak @




. gJ-ullowing equation represents the caled. AS® values of ioniza-'
tion of phosphoric acids on a mole fraction standard state, cor-
rected for the difference of the symmetry nos. of the acid and
conjugate base: AS°or = @ — [bl(Z + 1) — Z?]/r} where Z,
and 7 are the charge and crystal radius of the upionized sé)cgi{cs.;
' RCJ. |
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0 19 B559.  PapHopecie AMCCOMMAINN W KHHETHKN aerpa-,
Jauun nupodocdaros. Yacrts 1. Konctantel nuccounauuu _
nupogocdopuoit  kucaorsl. Mitra R. P., Malhot-

ra H.C,Jain D. V. S. Dissociation equilibria in pyro-!
" pToSpITaTes—aMd~kinGtics™01 degradation. Part I. Dissocia-

tion constants of pyrophosphoric acid. «Trans. Faraday;
Soc.», 1966, 62, Ne 1, 167—172 (aura.) i

Koncrantnt anccownaunn HyP,07 npit 25—70° 1t nokupix!
cunax p 0,05—1,14 onpexeACHE MOTeHUHOMETPHY. THTPOBA-|
meM  mipodocdata  TerpamermaamMonus  p-payi HCI.!
3apucumoctt pK; OT T-pbl NIPH NOCTOAHHOI 1 BLIPAXaloTCs,

yp-musamit pK=(A;/T) —B;+C;T. Jlasx_n=0 KOHCTAHTHI

&




A= —88-10%, By=—55 C;=—8: 10-2, Ap= —138 - 10%
Ba= 289, Cp= —13:107% As=—224- 103, By= —149,i
Ci=—22-10-2, A;=—150-10"% By=—103 u Cy=14-
J10-2 [las i=2, 3 u 4, Ay, Bim Ci pacyt € ysemiue- |
uiem . Ilpu 25° 1 p=0 pemiuiinl pKy, pKz, pKs 1 pKy:
coors. pasus 0,915 2,10; 670 u 9,32; pK mnaaaiot;
¢ poctoM p. Jast uerbipex nocseA0BATCABILIX  CTYRCHEIT:
anccounauin HyP207 peanuntinl — AH® cooTB. paBHbBI 6,70,
8,31, 10,82 u 10,00 exan - M0ab=", a peanunisl —AS° COOTB. |
Jpasunt_26,65, 37,56, 66,87 1 76,06 _sutp. ex. . Puicc!

&
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1 i " Dissociation equilibria in pyrophosphates and kinetics of
| degradation. I. Dissociation constants of rophosphoric acid. .
+wrtR. P. Mitra, H. C. Malhotra, and D. V. S. Jain (Univ. Delhi,
_™YIndia). " Trans. Faraday Soc. 62(1); 167-72 1966)(Eng). The___
consts. were detd. at 25-70° and at ionic strengths 0.05-1.14
from pH-titration curves of tetramethylammonium pyrophos-_____
y phate vs. HCl. The results are in good agreement with reported
(6Ll ldata. From the consts., enthalpies and entropies of dissocn.
|were caled. _Cf. following abstt.. S. Braverman :

UL — R

U240 Sl i d
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) 6 b851. Hsonupogocga-ru’. ‘Kuuernka ruapoausa. Hay- . /?6?
‘yense KHMCJOTHOCTH W KOMIJIEKCO0Gpa3oBanis METOJAMH .
:IMP u notenunomerpuueckn. Caroll Robert L.,i
“Mesmer Robert E. Isthﬁc‘ip‘hoEpH’zﬂé‘:’“ki’r’iéﬂé?,"bf{
e Tyarolysis “and “potentiometric and nuclear magnetic/|
iresonance studies on the . acidity and complexing. «Inor-! ~
~gan. Chem.», 1967, 6, Ne 6, 1137—1142 (anra.) ;
. B uureppane T-p 925—60° nayuena KHHETHKA rlmpomxsa‘ :
' yizonupodocpara (I) b 05 M p-pe NaCl. B kucaslx cpe-
'1ax CKOPOCTb 3aBHCHT OT CTEMCHH NPOTOHH3ALMH I. Bo-|
‘Jce MpOTOHH3OBAHUBIC (POPMBL  [HAPOJHIYIOTCH GeicTpee. |

i KicJoTbl  OKa3blBaloT — KaTajuTHUeCKOC neiicTBHE. )J,mri

HoP20g2— aHeprus. aKTHBALHI - p-1iil, KaTaJH3HPYCeMbIX|
H,0+, H.O, raukosncsoit M YKCYCHOil  K-TaMil paBHa ‘!
- (xkkaafnoab) cootn. 26,1; 24.9; 190 u 18,3. Tunpoans I}




"KaTaJl3IPYCeTCsl TaKKE LIEJOULIO 1I HYKJICO(DHJBHBIMII CO-
seaunennamu. Oas ruapoansza HP,Og’= npn 60° KOH-=|
0 =355-10—* a/moab-cex. Houpl MCTANIOB YCKOPSIOT lie-|
c.ounoit ruaposn3 I TToTeHUIOMCTPHUECCKH  OMpEACeHH |
i xoncrantsl  guccownauun I (mpn 25° n p=1 pK;=0,6;!
pKe=1,67; pK3=6,26) mn komncrautot ycroitunsoctii (B) |
s KoMmnaekcoB coctaBa | : 1 HP,Og3— ¢ HOmamu MeTasnos B/
0,5 M [N(CH3)4Cl. Has Ca2+, Mg2+ Li+, Na+ u K+|
g B=2,27; 2,65; 0,82; 0,5 1 0,36 coorn. Ilpubementr xa-!
. pakrepuctiki cnektpo SIMP I 1 oGcyxaeHsl  BOMPOCH!:
: CTpocHHS I p-LHOHHOIT crmoco6Guocti 1. I. Hazun!
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108991a A determination of the standard ree emergy ot hy-
' drolysis of pyrophosphate by thermal measurements. I. The
heat of hydrolysis. Ching-Hsien Wu, Robert J. Witonsky,*
. Philip George, and Robert J. Rutman® (Univ. of Pennsylvania,!
“Philadelphia). ~ J. Amer. Chem. Soc: 89(9), 1987-91(1967)(Eng).|
- The heat of hydrolysis of inorg. pyrophosphate was detd. calori-!
‘metrically at 25° by using a cycle involving measurements of the!
‘heats of soln. of ortho- and pyrophosphate Na salts in H,O and in™~ "~

A H — .concd. HCIO;. For the hydrolysis at pH.5, where the single!
m = _ionic species HoP20;2~ and H;PO,~ predominate, AH® = —4.5 £} -

P-W-0 A =777 W

.0.5 kcal./mole. The heat of hydrolysis at approx. neutral pH'
_was also detd. directly by using an alk. phosphatase of Escherichia; --
coli which does not require metal ion activators. The value of!
. 1=3.7+£02 kecal./mole for the enthalpy change in unbuffered soln. !
;at a final pH of 6.9 is in excellent agreement with the value of}
{ —3.8 keal./mole calcd. from the indirect detn. and the various|_ . .
.ionization heats. 23 references. . RCJC

~
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1; ‘ ‘87269z The preparation of crystalline hypophosphorous acid.:
K. V. Nikonorov and E. A. Gurylev (Inst. Org. Fiz. Khim. im.
“Atrbuzova, Kazan). lzv. Akad. Nauk SSSR, Ser. Kkim. 1967,
1 (3), 683(Russ). A convenient prepn. of cryst. HsPO; was de-.
‘ scribed: Ca hypophosphite is treated with H:SO4and the resulting
'sirupy H3PO; is continuously extd. with Et;0. The ext. yxelds\
;the pure acid which on chilling crystd., m. 23-5°. The yield was'

/80% and the uncrystd. acid prior to chilling had 239 1.4601, !

T "dy 1.479. The acid was quite free of H;POy (neg. molybdatel

M test). Com. grade Ca hypophosphate was used. :
G. M. Kosolapoff |
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] g
'3 B1198.  Onpepne:tenne nTOpHIX KOHCTAHT AHCCOUHAUMH,
MO : HOY 11 o-¢raneBoit kucaor B 509 -Hoii cmecH Boaa —;
b—- —=3TaHol _Luca C, Enca Q. The determination of sccond-i""

ary dissociation constants of phosphoric and o-phthalic!

—acid in a 509 ethanol—water mixture. «Rev. roumaine

«chim.», 1968, 13, Ne.6,"721—726 (anr.a.) ‘

i ~— Dpn 1-pax 15—35° u3 mamepennit 3. 74.¢. sueiikn Pt~

l" H: (1 arm), M2A, MHA, MCI, AgCl; Ag, rae A — anionsl

1 — - HPO4?~ s CgH,(COO0) 22—, a M=Na+t wm K+, onpexe-[~~—

/ ; '<TeHBl BTOPHIE” KolicTaHThl ancconnaunn (K) docdopuoir '(1)]
|

___l.\e__ —1t o-¢ranesoit k-t (I1) B 50%-Hoit cMecH BOMa — STAHOMI———
- |+ i3nayenns pK maa 1w 1, a Takxke memmunn AG®, AH® u
—— | — AS° p-unit aucconmanun Tafymiposausl.. O6cyxnmena Bo3-
l ' MOKHOCTb HcmoJb3oBanusa I u I ans npnrox_onnexmﬂ.He-'}_____
—————— | ——KoTopeix Gydepnsix p-poB 8 50%-HOil cMecH BOJa — 3Ta-)
|  ‘HOM; TIpHBeJeHbI COOTB-LIHE 3HAYEHHS DaAm. - Pesoye -
i
|
|

. —

I R o




4P,

24 BS04.  Bausiiue MOHHOf CHABL HA BTOPYIO KOHCTAaHTY

/

1968

—nuccounaunn opTodocdOpPHCTON KHCAOTH B PacTBOPAX XJ0:

puaa u nepxsoparta matpus. MikitieQsmo,0av0lar-
——inen Marja-Liisa, The effect of ionic strength on
3 second dissociation constant of phosphorous acid in po-
— tassium chloride and sodium perchlorate solutions. «Sou-
men- kem.», 1968, 41, We 5—6, B242—B245 (aurn) -
[Tpu 25° MOTEHIHOMETPHY. MCTOAOM B BOAH. P-pax KCl un
 NaClO, ¢ souuoit cuioit 1 <<3,5 onpejeieHbl KOHCTaHTbl paB-
—— nosecust (K») p-win- HoPO~==H+HPOZ?~. Tepmoauuanmuy.
3nauenne pK°—6,79.-3aBHCHMOCTH p(K%/K2) = ( V1) npo-
— XOXsT uepe3 MaKCHMYM, NpHUYEM Kpipas ILJs P-poB

" eskuT Hie cooTs-uiell kpupoil Anst p-pon NaClOs. A.C.C.!

Savola-:

_2_(7 1




p 5 H T 0 ‘ ;

6 5843. Tennorst ruppaTaUuHH nonndochopHOil KHCIO0-.
o, Manbuena M, M, Craxamona oo Lo s, |

== v L TET KL, I’I,,._H.',T_S{;xb'nj,oi‘a._E’."'".Tr.'""m*ﬁ'ﬁTfkn. XM,
. 1968, 41, Ne 8, 11704—1708 & - S

# i ——— KaJopHMeTPHUCCKI H3MEpeHbl TCraoBLIC 3¢ dexTsl pas-t
. Gapncinst B cicreme  PoOs—H:0, B mnurepnaie KOHL-HiTL

el -39"775% P,Os M ONpEACHEHBI TEMVIOTH TiApATALML TCX- |
1Y, TOAHDOCHOPHOIT K-THI, comepxauteit 68,4—73,7% P05l

Cojleprkaline MpHMCCet -B TCXIHY. noandochopuoit K-Te co-!
crapasno: 3,1% SOs3; 2,3% R2Os 1t 0,1% F. Ha ocHoBamHHL

NOTyueHHBIX - IaHHBIX = paccuiTail Tenyopoit 3¢dexT rHapa-i
TalHH K-T .40 KOHeuHoil KOHU-HH 3,2% P.0s 1 1o Gecko-L

Heynoro pas@aB/cHHSA NPH 95°, BhluHcJ/CHO 3HaueHHe TemnJo-
‘bl GecKOHeyHoro pasfaBieHHf- H3PO‘(>K.)+H4P207(>K.).’-_




N
‘TMonyuennoe  npit_srom ‘anauenne AH (pas6.)= —545z% |
=+0,05 xkaa/soa0 HsPOy ‘cooTneTcTBYET KOHEUHOMY COCTOSI- |
uuio p-pa * HsPOs(aq) +H,P20;(aq).” Tlpu omuoit u Toit |
‘e obueit Kouu-nu PoOs- Temsmora, paszbasiemis 'rexmm.l\
‘mospocdopHolt "K-THl * Bbllle TENJOTH- pa3GaBicHus lmcr.I
K-TBl. - 3HAYCHHS TEMJOT THApPATALMH UHCTOl OCOGGHHO[
TeXHHYy. noaxdochopHoit K-Tbl MOrYT, GBITb HCHOJb30BaHbI
NpH- NPOBeJCHHH psia TEXHOJOTHY. pacueTos. Astopedepar|

/
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1969

95591w\Phosphate ethbna I. Dissociation of ‘p\ho's-l_

__phoric acid in 3M sodium perchlorate. Baldwin, W. G.;L_
Sillen, Lars G. (Roy. Inst. Technol. (KTH), Stockholm, Swed.).
__ArE. ~Kemi 1969, 31(30), 391-9 (Eng). The proton assocn.
equil. of phosphatc ions in 3M Na(ClO;) were studied at 25°!
___by using glass and H clectrodes.  The data are best explained by | _
. the followmg cquil. and assocn. consts. (given together with 3¢,
where ¢ is the standard deviation): H* 4+ HPOg2- = H,PO,~ !
~log B1 6.270 %= 0.004; 2H* 4+ HPO2~ = H3POy, log ﬁz 8.159 =1
0.009; HPO2~ — 'H+ = PO&~ log f-1 —10.85 £ 0.01,!
—corresponding to pKa 1.89 + 0. 01 pKa2'6.270 £ 0.004, pK,;
10.85 £ 0.01. The assocn. consts. were caled. by using the
—generalized least sqs. program LETAGROP, by adjusting both —
.the charactenstlc parameters of the elcctrodes and the'anal. |
——concns. RCTT

. 0(//



NVHyHz PO, (lcp AH ) Xii 1y 949
Hz PO~ , Hi BB 0% (s4) |
ﬁenui—é %.l B"Lao/&y ; £.,

T hatehier /ié:)ﬁ, |
. Qopl. Chem., 1969, 19 NVN12 , .
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‘ ( \“)2( ~.95482m» Equilibriums in dilute aqueous solutions of ortho-

1969—y-#o—@

2 ’ -acid (0.002 to 0.01247) and KNO; (0.153f) have been titrated™

N~y o

phosphates Childs, C. W. (John Curtin Sch. Med. Res.,!
:Aust. Nat. Univ., Canberra, Aust.). J. Phys. Chem. 1969!
"73(9), 2956-60 (Eng). Aq. solns. containing orthophosphonc) !

,potentxometrxcally with KOH (0.921) at 37°. The data are;
consxstent with the presence in soln. of the H-bonded dxmencl
_species Hs(POy):, H.(PO.); , and H3(POy)3—, as well as the|
usual monomeric species. ' The effects of possible errors arising——
“in the calens. of H* concens. from pH values have been considered.
“The values obtained for the practical formatxon consts. of two of
ithe dimers were K(H:PO,~ 4 H,PO,~ = H,(PO);*~) = 5.6 ==
2 0 1. mole™ and I\(HPOA + H,PO— = Ha(POO;‘—) = 2.7 =

— 2.5 1. molel. RCKG
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(116172q) Determination of vapor pressure of polyphosphorus !

acids. Mikhailin, A. D.; Markova, M. L.; Shirokova, T. A, |

(USSR). T7., -Nauch.-Issled. Inst.- Udobr.” Inseklofungils.

1968, No. 1, (209), 102-9 (Russ). - From Ref. Zh., Khin. 1969, !

% “- Abstr. No. 22L118. The satd. vapor pressure was detd. for 4

= — polyphosphoricacid concns.: 99.99; 105.82; 111.53and 114.17%,

* based on H;PO,. Partial pressure of water and P.0O; vapors is

* detd. on polyphosphoric acid as a function of temp. and acid
* concn. Only water vapors are found at 100 and 200° in the f .

vapor phase on polyphosphoric acids; an insignificant amt. of ———————

- H3PO, appeared only at 300-400°. With increase of P;Os in the

e __ acid, the partial pressure of water and H;PO, vapors decreased :
indicating the great chem. affinity of polyphosphoric acid for
_water NBRK
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/52

w Dissociation equilibriums in triphosphates and
KiMeTics of ‘their degradation. I. Dissociation constants of:
triphosphoric acid. Mitra, Ram P.; Thukral,_B. R. (Dep.”™
Chem., Delhi Univ Delhi, India). Indian J..Chem. 1970,
8(4), 347-9 (Eng). Dissocn.-consts. of triphosphoric acid have
been obtained at 25, 37, 50, 60.and 70° and at ionic strengths,
0.10, '0.40,°0.70, and 1.00 from-the plI-titrn. curve of tetra-=—
methylammonium triphosphate vs. hydrochloric acid. Tetra-
methylammonium bromide was used to adjust the ionic strength.
Both the enthalpy and entropy of dissocn. decrease as the neg.
charge on the' triphosphate species increases. The former
ranges from —1.41 to —4.48 kcal mole™ and the latter from,
—0.29 to —57.15 cal mole™? degree™!. ‘RCDR
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17 B687. W3oronubiit 3 GeKT BBEACHHS neiATepust H JAHC-
; counaunsi neiiTepHohochOPHON KHCIAOTH MEKAY 5u 50°%
F@%’ m _ Paabo Maya, Bates Roger G, Deuterium isotope\
n v ¢TTects and the . dissociation of deuleriophosphoric_ acid |
(i T from 5 to 50° «J. Phys. Chem.», 1970, 74, Ne 4, 706—710
(anra.) T :
Onpejgenena 1-1 KOHCTAHTA qucoounaui. (Ki) nefTepHoO-
¢ocdopHoil K-Thl MCKILY 5 u 50° 113 H3MepeHHil 3. A. C. uc-
; nn Pt(Dz, raz 1 ara)|[DClm, KD,PO; (4m), AgCli
I/ lAg(s D;0) (rae 003416 < m<<0,04876 — MOSIBLHOCTD).
[Tonyucto yp-HHC pK,=843,979/T—4.57l4+0,0139555 T
(T — TepMoaHHAMHY, T-pa). Bruncaenst AH, AS u'ACp nast _____
A p-wim Anccounaunn. M3 cpasenis ¢ peayabTaTaMH  AAf
npotiogocopHoi K-Thl' B DBOAE BHIYHC/IEH -H3OTOMHHI -

yik |

(eKT AMA  YKa3aHHbIX TCPMOAHHAMHY. ¢-umit, pKi (B
D,0) — pK; (8- Hz0) =0,272 mpaKTiUCcCKH HE 3aBHCHT OT:. ____
T-pHl 1 NMOATBEPXKAACT JHHETIYI0 32BHCHMOCTb H30TOMHOTO|
s¢pekTa AAA HCOPr. K-T OT pK (8 H0). B. Cokonon

;@J‘% .
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. 8 B675. ‘I'epMOXHMHYECKOE  HCCJIEL0BaHHe peaKkuHH /
M [po B3AHMOAEACTBUSL N1I0TE0)0CHOPHOBONLGPAMOBOf KHCIOTH C }

eakum Hatpom. Cmnuusiu B. M, KocMomeMbsau-

ckas T. B. oK Heoprai. Xivun», 1970, 15, Ne 12, —
3386—3388 ! ; :
KanopumeTpiuecki  113MepeHsl TEeMJIOTH B3aHMOAENCTBHSA '
13

p-pos moteopocoproBoabdpamoBoit  K-Tol  Hg[(POy),-

(HoWO4) 18] (1) ¢ p-pavmu NaOH. Tounocrs “T3ME B
— - cocTapaaia =2%. OGuapyxeno, uTo npn ROGAaBAEHHH OT
1 no 6 moseit NaOH Bbizedsiercs npuMepHO OXHHAKOBOE L
Koa1-B0 Temna 9,52 xkaa/moss NaOH, urto o6mbsicusercs
Toc1e10BaTebHOl Hetp-uueir ‘I. TIpi manbuefimem npuGas-

e — “stennn p-pa NaOH 1o 3wauennii pH 5 nponcxomut pacnax
dAH |

TETepPONO/IHAHHOHA, COMPOBOKAAIIIHICS GOMBIINM BHILE/e-
uneM Ttena. Ilpu cootHowennn 15—20 moxeit ‘NaOH Ha
Mosib - I mpoucxoaut  Beimagenue ocagka HoWO;, uto 3a-
————————— | 77 TpYAHsIET AAJbHEillllie KaJODPHMETPHY. H3MepeHHs. O6Cyx-

ZlaeTcst YCTOHYHBOCTb H 3HEepreTHKa CBsi3ell mpefenbHbIX H
~ _senpeieNbHbLIX TeTePONOHKHCIIOT, T M. Yykypos |

-~ N
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46329v> Thermal eﬁect of the second neutrahzatxon of pyro-

phos%}}oixc agld in aqueous electrolyte solutnons Vasil'ev, V.

cksandrova, S. A.; Kochergina, . Khim.-
_‘V__' Tekhnol. Inst., lvanovo, USSR). . Zh. Neorg Khim. 1970, ; .

15(12), 3185—-90 (Russ). The 2-equiv. neutralization of H.P101 i

by MOH'(M = Li, Na, or K) soln. was Studicd calorinictricaily :

@ at anionic strength (u) of 0.5-3.0: The AH® of the 2-equiv. ! i
A— neutralization is —14,370 cal/mole. The calcd. thermodynamic ,"—‘—_'

parameters for the 2-equiv. dissocn. of H(P,O; (for p = 0) are:
AH —1035 and AG 3180 cal?mole and A:S' —14.1 cal/mole degree. !
A —_ T — HMJR_ |
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Vo o BE-YH-5Er M
0 ) 8 B1105. Tennosoii apdexr HelTpatu3aunn nupodoc-

M & :(hopHOit KHCNOTH no BTOPOil CTyNeHH B Bommbix pactsopax
, € |STMeRTpOMTOR—"R

Lacunpes B, I, Aae KCaHAPO- ‘
Ba C. A, Kouepruua. JI. A K. neoprau. X, ———————
__11970,'15, Ne 12, 318523190~~~ : :

IIpn 25° uasepeiinr CyMMapHble Temnnonue SPPexTH Heii- |

‘TpanH3auun mupodhochopHoil K-Th-mo MCPBLIM IBYM CTyime- |

_ T uam p TIPHCYTCTBIN B IBOIH. p-pax LiNOs, NaCi, NaNO,, |
KNO; (uonnas. ciaa 0,5—3,0). II

110 moayyeHHbIM ITaHHBIM | |
A “PaCCYHTAHBI TEIJIOTLL Hel'mpamlaauvtm H. IHOCOLH AN K-Thl

no 2-it cryneny. Ilpu GecKoHewHOM pasGasnenmt AH® meji-

7— TPaNH3aUUK 00 2-iT cTynénu ‘PaBHa —14370i90<Ka/l/J10/lb.,
Brryuenenst cramnaprise TePMOIIHAMIY, XapaKTepHCTHKY
—‘_A_K'o_ Tlpouecca " AHCCOUHALUHH K-TH - 110 = 2-j; - crynenn: AH°=

'=—1035%90, . AG°=3180-+-70 Kaa/more”  yw  ASO—
= —I14,1 3HTP. annmL,

\.
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22 B856. Bausinue 3JEKTPOJHTOB Ha Temao0BOil 3 ¢eKT
Honnsauun nupodocdopuoit Kucaorol. Bacuanes B. I1,
Anckcanaposa C. A, Koueprmmar JImATK.
HEDPIAIE *XitMu», 1970, 15, Ne7,71751=1756 _

Hayepennt Tenyopble 3ddekTor HeiiTpann3awim nupmboc-'-%&r
dopnoit K-t HiP207 (1) no I-it cTynmen# B MPHCYTCTBI' %
= LiNOj, NaCl,-NaNQ;, NaClO;, KNO; npn 25° i 3uaqemmx_§!:c_.

sonHoit omast-or 0,5 10 3,0 1 paccuiTanbl TEMJAOTH AHCCO-|
—— nuaunn I mo l-oit crynmenn., DKCTpanoasuiieil nojyyeHa se- -
. JTIYHHA TenjaoBoro 3(@exra npi GeCKOHeUHOM pa3BelcHHH

i

— AH (meiitp.) =—14 795+45 rKaa/moss. Bulseleno yp-ue, s
' no3posiioliee  pacculTaTh TenaoBoit 3¢dekT neiiTpannsa-|

~umi | B NPHCYTCTBHH Pa3JHyHBLIX 3JIEKTPOJHTOB  THNA —l} {

B LipOKOil oGaacTH KOHU-Hil. PaccunTaHbl

crauaaprisie! ,'k
~—TCpMOIHHAMNY. XapaKTepICTHKH mpoiecca: jitccounaunir I

‘/%7

|
—

s

‘no l-oit crymenn: AH® (mucc. I)=—1460%50 xxaa/soro;
—AG (mucc. 1)=i1490£70 kraa/soas, AS\°=—9,9+04 3, e.

Amope(bepaL}

X2

————

Y
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; 90h JEffect of electrolytes on’ the thermal effect of pyro-|

phosphoric acid ionization, Vasil’ev, V. P.; Alcksandrova,

- A.; Kochergina, L. (A T(Ivanov., "Khiiﬁ."—Tcklian.""fxfs't'.,
= Iv?md'\ia‘,“USSR)'.‘“'Zh."NeéFg. Khim. 1970, 15(7), 1751-6 (Russ).!
Heats (AH,) of neutralization and heats (AH;) of 1st dissocn. of,’
AH H.P:0; in the presence of LiNO;, NaCl, Na? 0s;, NaClO,, and|
* KNO7jat 25° and at an jonic strength 0.5, 1.0, 2.0, and 3.0 were

detd. and the results are tabulated. The value of AH,, extrap-

A olated to the infinite diln., is — 14,795 cal/mole. AH; is —1460

A v}

cal/mole. AG and AS of the 1st ionization of H,P,0; are 1490’
CWMS’,Q —9.9 cal/mole degree, resp. : HMIR_ !

4 Suomg : ‘
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1079/ Thermodynamic properties or potassium phosphates. / gﬁ
I1. “Talculation of entropies of potassium hydrogen phosphates
{and phosphoric acids. Calculation of the specific heats of normal

HyR 0,

W &7 .potassium phosphates. Kogan, B. S. (Ural. Politekh. Inst. S
v Sverdlovsk, USSR). e 48(6), 1571-2 (Russ). | N
—7/“7y 0} —— Addnl. data are available from a depository whose address is —-

s A !cited in the original document. Application of the rule of addi-

N
a H.P,0; 40.93, HsP;0;0 57.90, H¢P,O;s 74.86, HPO, 16.97, Na- ! \\
prio'p 46.79, NE-S-H.P101 58.5 , a 5?;0]0 63.1 N NagH;P.Om | "\_\‘
4 R N
NN
] s

K: 69.6I, Na,HP;Oy 81.32, NaHsP,O 80.72, Na,HP.0;; 85.57,
K3 POy NaH:pO,;UE2S, NasHP,Ou 104,14, K;HPOLAT99; KHaP:O7 |~ '\
U op. 49780, K1H1P;0; 58.65, KiHP:0; 67.55, KH.P101066.77, KaHFs-
= 97 040 75.63, Ky 1P;0;0 84.50, KGHP;040 9336, KHsPO3 8373,
(C I°) 2O 05550, K H3P,Oys 10146, KHiP:Oyy 110.32, KsHPOjs
.119.19 entropy units, and the following std. heat capacities:
——— K;PO, 36.39, K,P;0; 60.92, KsP;0,0 82.48, KPO)3 104.05 cal/- +%—T
_degree-mole. . S 3 M. Dokladal -

WA A R el

—— i tivity allowed one to calc. the following values of std. entropy:- L4~
A

W

AT, L < 0 =(¢p)




PO, .. | Wl

_Thermodynamic properties of potassium phosphdt’g"s‘.‘
IV. Specific heats of potassium phosphates and phosphoric acids

- at high temperatures. Kogan, B. S. (Ural. Politekh. Inst.,
c_ ' Sverdiovsk, USSR). _ZR: Fiz—Kfm. 1971, 45(6), 1572 (Russ).
. Addnl. data are available from a depository whose address is

. cited in the original document. The coeffs. a, b and ¢ in- the
— " equation Cp° = a + bT + ¢T?, are tabulated. Thisequation L
allows one to cale. Cp° of the title compds. from 298 to ~900- ‘

_.__-ﬁ__T__;. 1300°K, M. Dokladal
:—(?5/) :?’po"; H. B0y ; .
b 903} };;390"_;__)&{.&,?4 o
#9721 @ )
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“7724z “Thermochemistry of -neutralization of pyrophosphoric':
acid in salt solutions. Vasil’év, V: P.; Aleksandrova, S. AL;!
Kochergina, L. A. (USSR). . Tr.- ifzanor. Khim.-Tekkncl. Int.
1972, No. 13; 69-74 (Russ). . From: Ref.. Zh., Kkim. 1973,
Abstr. No. 1B1266. ' Data of direct calorin:rtric detn. of neu-
. A H tralization heat of pyrophosphoric acid'(I) e. of 3rd and 4th !
/ order in NaCl, NaNO;, and NaClO; solns. at 25° are-presented -
S Ay S for ionic strength (a¥ 6.6-3.0.-- The thermodn. dissccn. consts.
6 ' AS af1were pKi® 1.09 = 0.05, pK:® 2.33 = 0.05, pha® 6.70 =
! 0.05, pK,°® 9.38 == 0.05. " The neutralization of the 3rd and 4th
protons of I took place at ‘pH +-6 and 8-10 resp.  The neu-
tralization heats 4H:r and AHv were detd. in the electrolytes .
NaCl, NaNO;, and NaClO, at 4 0.5. The dissocn. thermodn:,
characteristic of I of the 3rd and 4th order in the presence of
NaCl pK; free energy change AG, enthalpy change AH (cal ‘mole)

" _and entropy change AS wereat u 0.5 were also detd

(4 1974, $0. »2
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. \ 2 &
P N = 58057

HL,';}_O-‘{' ,// /”// L7 1973
76502w Dissociation constants of pyro- and tripolyphosphoric |
H u P O acids at 25°. Edwards, Oscar W.; Farr, Thad D.; Dunn, R.
S Wip Lindsey; Hatfield, John D. (Div. Chem. Dev., Tennessee ,
Valley Auth., Muscle Shoals, Ala.). J. Chem. Eng. Data 1973,
18(1), 24-8 (Eng). -Addnl. data considered in abstracting and |
indexing are available from a source cited in the original docu- !
ment. Thermodn. dissocn. consts. of pyro- and tripolyphos-
: phoric acids were detd. from pH and concn. of solns. in the sys-
k‘ . tems [(CH;)(N].F:WH.P:O‘:'H:O and [(CHj;)N]sP;01~-H:Ps-
g‘(cﬁ . Ow-H;0. In themethod of calen., starting values for the dissocn.
consts. were assumed and the corresponding molalities of the aq.
species were calcd. iteratively. From these data, improved
values of the consts. were calcd. by a least-squares procedure that
minimized the differences between the obsd. and calcd. values of |
pH. The dissocn. consts. for pyrophosphoric acid are pK,° =
0.70 = 0.40, pK.° = 2.19 = 0.05, pK;° = 6.80 =% 0.02, and"
pK° = 9.59 =% 0.03, and for tripolyphosphoric acid are pK;® =
0.89 = 0.57, pK;° = 4.09 = 0.08, pK(° = 6.98 =% 0.02, and |
pKs° = 9.93 + 0.04. :

C. A 197378, &2 o




H P 0 . 108810j  Morphological classification of simple species. VI. |
L" £ 6 valuation of formation heats. Gorski, Andrzej; Moszczynska, | ,rQ;\
Janina (Politech. Warsaw, Warsaw, Pol.). Rocz. Chem. 1973, ! )
[ ‘) 47(6), 1313-18 (Eng). The classification of simple chem. [NAR
species was applied to evaluation and prediction of the values of n \
[,} PO ! formation heats of simple species. Heats of formation along = - S«\
01[44{) verticals to the classification table (G. and M., 1973) drawn _~ \_
¢/ from the points corresponding to the position of individual species .
lie in a plane, for which the math. equation may be derived : (\
=

(A ” ‘F) empirically from the values of formation heats of at least 3 species \ \

belonging to at least .2 different classification groups. As ex-
amples formerly unknown heats of formation of H,P;O(aq),
HPO,(aq), HiSO,(aq). aud H,S0s(aq) Were caled. . ——
SR . ot it S eSO Irena Kloczko
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7 87882n Thermodynamic calculation of reactions for obtaining !
phosphorus from péosphorus compounds. Voichak, V. P.;!
Messerle, V. E.; -Sakipov, Z. B. (USSR). - Probl. Teplocnerg.’
Prikl. Teplofiz. 1973, No. 9, 206-13 (Russ).  The equil. consts.,
of the reactions Qi +4- 10 H, = 2P 4+ 10 H,0 and 3 Cax(POy);
4+ 48i0; + 5 C'+ 10 H; = 3 P2 + 4 CaSiO; + .5 CO + 5 CaO
4+ 10 H,0 were caled. by combining known (or estd.) thermodn,
dataup to 200)°K with a statistical mechanical treatment based
on spectral data.. The results, shown graphically, indicate that
yields of P over 90%¢ result only for temp. Z3000°K.
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.15 B1017. CranpaapTHble 3HTAJbNHH THAPOAH3a H obpa-
30BaHHA  KpHCTaaanueckoit  nupodocdopnoit ~ Kucaorst -
(H,P20s). Finch Arthur, Gardner P. J, McDer: —
mo - P. The standard enthalpies of hydrolysis and
formation of crystalline poryphosphorous acid (HP,05). —

«J. Chem. Thermodyn.», 1974, 6, Ne 3,

B 130mepu0oHYeCKOM KaJOPHMETDPE p-PEHIst ONpeNe/eHs —
tenmotht B3anmojeiictuss HyP20s ¢ NaOH u H,0. das
cTama. suTa;bMH THaposnsa u obpasosamust  H,P,O;

259—262 (aura.)

B —

-1 (xpuct.) npu 298,15° K moayweno —11,3+0,1 1 —378,1+ ]
|_-=1,1 Kxan/yMoJjb COOTBETCTBCHHO.
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= / &P;Z 08 i_ - 173976t Potentiometric studies on "dissociation and
-~ Mot of temperature between 5 and 652, Ferroni, Geoffroy ---

“waciation equilibritms of orthophosphoric "acid in B3\) S
HPO(/z : 25 Chim. Min. A, Univ. Provence, Marseille; Fr.). Bull.
|

! medium, for a rate of neutralization between 2 and 3.
" Chim. Fr. 1974, (12, Pt. 1), 2698-700 (Fr). The -
‘ < atiometric neutralization of HaPOs by KOH in 3M KCI at
| . ~szlization ratios of 2-3 was studied at.5, 25, 45, 65°, and the _

xing equil. were obsd.: HPOs? = POS- + H+ and 2HPO4?-
___+H:P:0st~. The cquil. consts,, caled. by nonlinear regression,

.+ hizher at hizher temps. in.cach case. The approx. values of

p“ A | -+ changes in enthalpy were caled. The dissocn. of the dimer at
‘ . ceaiization ratios >3, HaP20sé + OH- == HPO42- + POz + 7

; - “would explain the absence of the dimers HP:0z> and
e e, M. Elmslie —-
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mtm Heat- of adsorption of phosphoric nmons on the |
; atitesurfuce, Javobs, Theo (Inst. Rech., Chim., Minist, i -
" 'n(. Tervuren, - Belg.). * C. R, Acad. Sci., Ser. D 1974,
A W 2781110, MA7-8 (I r.  The adsorption isotherms of HaPO
dn synthetic: a=FeaOs. (sp. surface 446" m*/g) were detd. at.
H(( Fe 0 variolls um‘h, pH 1.5, and-0.01 ionic strength. The differential
2 heats of adsorption” were caled.: - 6.6 kml/mnlc at 25° 58

keal/mole at 30°, and 5.2 kc.ll/mnlo at h Fxptl.. d: n.\'.lre
presented and disc ussed. . HL S(hlulmn"

o4 197% 8. v ®
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;)1_69272(1 Thermodynamics of the interaction of pyrophosphate
fon with a proton in an aquecus solution. Vasil'ev, V. P
“Aleksandrova, S. A.; Zaburdaeva, E. G. (Ivanov. Khim.-Teckhnel.
Inst.,, Ivanovo, USSR). Zh. Neorg. Khim. 1975, 20{4), §71-6
| (Russ). Thermal effects of protonation of P:0;1 [1.1630-31-§]

! and HP:0:%- [51053-84-0] by HNO; or HCIO: in ag. solns.
i“‘—‘ —— contg. LiNO3, NaNOs, KNOs, or NaClOs were studied calovimetrically
s | ati5, 15, and 35°. 'The enthalpics and entropics of the HaP:0:2-
~—_ /.- = HP»2073- + H* and HP2033- = P.0;% + HT¥ discocit. at tonic

strength 0.5, 5-15°, and in the presence of the investizated
_—eclectrolytes were caled. The H20 [7732-18-5] structure-formation —
| effect of the highly charged cations increases with the increasing
|_temp. causing a decrease of AS of dissocn. with the increasing
' With the increasing ionic strength the temp. efiect is

T

"
-
|

i

. temp.
. weaker.
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' Eds n N3
Hy PO = B POy 4N t 1975~
1 | 155920. TepMOAHHAMHKA p3aumofeicTBHs _ mHpodoc-i
: - . lif— atnona ¢ npoToHOM B BOAHOM PacTBOPC. Bacuab-:
”P 0 Pﬁ o es B. M, Aanexcanaposa C. A, 3a6ypRae-=
1 7. . i ?__ Ba E. I'. «)K. neoprai. XHMHH», 1975, 20, Ne 4, 871—876
Y i : Masepenst Tenosbic  3dpexThl B3aHMOJCHCTBHS BOIH. ™~
+ H. . p-pos mnupodocdaros Na 1 K c p-pami_H w HCIO,
77 B mpucytctin uutparton Li, N4, W mepxJopata HaTpHA ™
pasnuuoil KOHI-HH TIpH 5, 15 u 35° Haiigensl TenJoTh
[(PHCOQHHEIHIST MPOTONA K loHaM P,07*~ u HP,O73~. Tlpu-
) KOHCYHBIX 1f HYJEBOM 3HAUCHHH HOHHOf CHJIBl PacCYHTAHLI
7T u3MeHeHHs _TCIJIOCMKOCTH, SHTPONHH, SHTAJBIHHK _11_cB0o0oa ~
A_H‘ HOM 3HEPTHH n-ﬁ‘o’hec_c_gLH;»PEO?—-—,_l;i_EgOf—;tH+ (1) u

e

Ko abr ol eccon T

/ / HP,03-=P,0;~+H+ (2). [-pHble 3aBHCHMOCTH KOH- —
CTaHT MHCCOLHAIHH OMHCaHBl y.g-mxmm lg K\°=—2179/T—
216608 1g T+41,704 n lg K°=—2288/T—17.111 Ig T w=
440634,

A. Tyszeil

-
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1975~
| .
</ 48 24600 Brea eoergien of ayosous uixtures ¢
Dz diby drozen phosphute i

f sodivn r—
and sedivn porebilorate: uvi"i'»mtc,
- for the spevies - dibydrogen phosphpiclt) diner, Wood, :—-—
: l C Raoberd H Platdogd; Robert 1 (Dep. Chem.,  Univ, Delawnie, s
 Mowarh, el WL Selution, Chene, 175 - R, 0T e (B
Pl eyotem Hal{04 NaClO¢ vy sdied from 000 to 00
Comwde kg at 5% Ly phe sopieatie method,  "The excess free:
energ

iy ol mixing s large and pos. The results confirm the ™7
formation of Hi;l_mfl_’{‘dunur:, with a stoichiometric nasoen,
T eonnt, W = 000 0.0 - mole b at 2%, P -
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6 B836. Tepmoaunamuuecknii AHanu3 peakumii o6paso-
BaHHA noaudocdopunix Kucaor, Beraos B. M. «Y36.§
XHMUS K., V36. XuM. x.», 1976, No 5, 17—20 (pes. y36.)

Metonom Te.\ncnna—-lHBapuwana € HCMOJB30BAHNECM JINT,
J@HHBIX BBIYNHCACHB B1ieprin TiG6ea NIDOUECCOB 06P3BOMKI-

§/ BauHsa oprohochoproi 1 nomipochopusx k-1. ITo Kon-

CTANTaM PABHOBCCHS DACCUNTANBI T-por B3aUMIBIX nepe-
'X01OB  MOMH(OCHOPHBIX K-T. TMonyuennse nannwe cono-
-C€TABJCHB! C 3KCNCPHMCHTOM M YCTAaHOBJAIO cHCTeMaThHy.
PACXOKICHHC B T-paX nepexomos. Ono o6bsicieno pasan-
THAMH B MeCXanuaMe oGC3BOXKHBAHNS GC3BONH. K-T W BOUL

pactRonos. - _IL._M. Yykypos.
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88: 12718v Heat of jonization of pyrophosphoric acid in an °
aqucous solution at different temperatures.  Vasil'ev, V. P.;
Aleksandrova, S. A.; T'yutyaeva, L. V. (Ivanov. Khim.~Tekhnol. !
Inst., Ivanovo, USSR). Izv. Vyssh. Uchebn. Zaved., Khim, |
Khim. Tekhnol. 1977, 20(9), 1421 (Russ). The heats of 1st- |
and 2nd-step neutralization, AH1 and AHu, of H4P207 by NaNO; !
were detd. at 5 and 15° and the heats of ionization were caled, |
By extrapolation, the Al and AHu values at infinite diln. were *
obtained. The std. thermodn. functions for ionization of HP205

_werecaled.___ _ s = e oo
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11 B172. H3yuenue HEKOTOPBHIX KOMIJICKCOD MeTanauB .
¢ nupoocdopHOil KHCIAOTOIl. Delannoy Albert,
Hennion Jean, -Bava Jean-Claudeg, Nicole’
Jacques. Etude de quelques complexes métalliques de;
I'acide pyrophosphorique. «C. T. Acad. sci.», 1979, C289,
Ne 15, 401—404 ((ppanu.; pes. anra.) ] o

IMToTeHIHOMETPHYCCKH — H3YUeHO ' KoMmekcooGpa3oBaHie,
nouos Na+, K+, Cu?t, Zn**, Co** n Ni2+ mpu 25° u'
wounoit cune 0,56M (TeTpaMeTHIAMMOHHIXJIOPIL) H onpe-:
JleJleHbl KOHCTAHTBl JHCCOLHALHH H,P,07 B 3THX YCNOBHSX,'
Ilas H4P207 i nomos M+ npésoanred Tt p-pom HCl!
TeTpa.\IcTHﬂa‘.\iMOHHmepO(bOC(‘baT& (1) B mpucyrctsun Na'
u K u 6c3 mux, a s M(2+) JoGaBASIOTC KATHOHB K !
I, mpi 3TOM 3HauenHe pH p-pa yMmenbluaercst 0T 9.6 mo |
75 u mupodocdat pearupycer B npoTonnpoBanHoit ¢op-’
Me. Ycranopieno 06pa3oBaliC KOMILICKCOB MP,02- (11)
u MHP.O2- (111) ans iied. MeTamlos, a s M(2+) .
xowmackcos coctasa MP:O2~ (IV) w M(P,07)s8= (V)
H MaJop-PHMBIX coepunennit coctana M2P20; (VI). On.




peneseHbl KOUCTANTbI yCTOITYHBOCTH KOMIJIEKCOB H np .
VI (—1gKs). Komnaekcst Na Gonee YCTOIUHBEI, HEM K,

% Il Gojee yCTOituuBb, yem 111 [Ind Cu(2+) nZn@+)
Gonee ycTOiuHBH KOMIJICKCH cOocTaBa 1V, a aas Co(2+)
n Ni(2+) cocrasa V. P-puMocThb Vvl gas Cu, Zn # Co .

6nu3ka Apyr K ApyTY (—lg Ks 16,2—15,3), a Jid Ni
__HECKOJIbKO BbIllIC (—lg‘ljif—:“.g,ﬁ);”;_ M. A, Uleasxuua
/ﬂ
ATHUF

“vver
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. 2__ - 12 B1470. Tpetbs Konucranta auccouuaunu docdopHoii -

1 YA KHCJIOTH! [B mHTepBane Temncpatyp] 283,15—323,15 K.
/*l (7 Ghosh A K, Ghosh J. C, Prasad B. Third disso- -
¥y ciation constant of phosphoric acid from 283.15 K to -

323.15 K. «J. Indian Chem. Soc.», 1980, 57, Ne 12,

- 1194—1199 (aura.) : ;

Metoson notenunomerpiu. TT ¢ mosouwsio sueiikin Hy, '
(Pt) /NaHPO4 (1), NaOH(m:), NaCl(ms), AgCl/Ag B .

nntepsase T-p 283,15—323,15 K onpeaenensr 1 taGyanpo-
Banul 3uaucnns pK, HPO.2~. 3asucnmocts pK, ot T-phi
, ¢ tounoctsio 10 0,01 en. pKa omicuiBacres yp-tmeym pKy=
m .:74(,//‘. U CHb¢f=2397 4]T +4,2364—26061- 10-2T +8,3834. 10~5T. Ha oc- -
{ / HOBAMII MOJYUEHHBIX AallLIX BBIMICACHH 1 TaGyanpoBanbl
snauenns A9, AGO AS,° u ACp.°. TlpuBenenn suavenns -

AH" (5175 -x/mons),  AGs" (68264 Ixc/Momb), AS,0

(—212 Ox/monb-K) 1 ACps® (—559 Ix/moas-K), naii-

Jennbie npu 298,15 K. 'Otmeueno, uto noayuenusle anave-

mnst AH,® 3ameriio mike, ueMm HaiicHHBlC Ap. aBTOpaMu mo
AQUHBIM KAJICDHMETPHY. H3MepeHii, H. 0. Manupo "

e~ g
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18 B1642. ‘- AKycTHyecKoe NOIJIOUICHHE B BOAHWX [pacr-
s Bopax] docdara kaaua. Madsen L, Slutsky L. J, -
H Pﬂ YX ™~ White R. D, Harkness J. Acoustic absorption in ;
X y/\’, aqueous potassium phosphate. «J. Solut. Chem.», 1980, -
.9, Ne 10, 715—722 (aura.) 3
ITpi 4°C, pa3jnyHBIX KOHI-HSAX KOMIIOHEHTOB  CMeCH |

KH,PO,—KzHPO; n mnameneunn pH p-pa ot 5 10’7 H3y- .

YeHbl 3aBHCHMOCTH CKOPOCTH ¥3 H aKyCTHY. TIOTJIOLIeHHs

orT uactoThl. Ha ocHoBamun mnosyyenHblX NapaMeTpoB pe-

JlaKCalUHH cAenaH BHBOL O TOM, YTO B D-pC NpOTeKaer -

j  p-unss auMepusaunn  2HoPOi—== (HoPO4)o?~. Ilna stoii+
/, p-lHI KOHCTaHTa paBHoBecHs paBHa U,21 M-!, KOHCTaHTa
(L«C ckopocti — 5-108 M-! c=!, a u3MeleHHe CTaui. oGbema
- 5 cm®-mosp. Koncrauta papnosecust p-uun  HoPO,~+ |
+HPO-==H;(P0:),°~ maitnena pasmoii 0,7 M-I,

i e s e e Tl0 pestoMe |,

X 7981/ W/ /8
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Gl 180005 Ncoustic absorption in agucous potassi um
p'.m‘:‘_)n...v. Madsen, Lo Slatsky, 1. Jig White, R, D,
Larkaeas, o (Dep. Chem., Univ, Washington, Seattle, WA ‘)“Zl 95
'-'S‘\\. J.oo Solution Chem. 080,  9(10), T16-22 u) :
) Measurement . of acoustie nbkn'p'mn and velocity as a l\'m.mu

‘ o7 Fre ~,\.c..\;. cad conen. in KH2POw-K2HPOy butfers at 4° and

pr 5=7 are reporied. The dependence of the obsd. acoustic‘

T rlavation pacameters on conen. is consistent with that to be’
/:/' cxpected from perturbation of & monomer-dimer equil. with an
‘79 eauil. const. [for 2HaPOe == (HaPOu)2>] of 0.21 M-, a bimol.
rate const. of & X 10% M-1 371, and a ~td vol. chante of =5 cmd

mol. The equil. const. for HaPO4 + HPO2- = F(POy):5- is

extd, to be U7 M-

P

O 4. 7G7 &7 7
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'96: 25359u. Hizh-temperature heat capacity of polyphosphoric
acids thh the Ha: 2:0:P205(R) = 1.4:1.2 molar ratio and of)
potessium pentapolyphosphates. Namazov, Sh. S.; Radzhabov,|
R.; Kemalov, K. M. (Inst. Khim., Tashkent, USSR). Uzbl
Khim. £n. 1981, (4), 12-14 (Russ) The hwh—uemp hew

. capacitiés of polyphosphonc acids (HsPyO; with x = 1-12, y =]

) 0 5-10, and z = 16-31) and of KmHansdxs (with n = 7-m) were
) caled. from the available entropy data, at 298 and 373 K and asl'
functions_of temp. - |

O[m/{ﬂpf 0/6 /&)

C.A- /984, 96, Né
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4B51092.  BbiCOKOTEMNEPATYPHAS TEMJI0EMKOCTh no.rm-I
tbocdmpuux KHCJIOT ¢ MoasipubiM  cootHowennem H,0 :
:P0s (R)=1,4:1,2 u neutanonudocdaros Kamaus, Ha-!
Masos LI c., Pa,zuxaﬁonP Kasanos K. M.
«¥36. XHMHS }K V306, xHM, XK.», 1981 Ne 4, 12—14
TennocMKoCTD nomtq)occpopumx K-T ¢ otnowennem H,Of
[P20s=1,2—1,4 : H/PsO15, HsPsOto, HoP;O0y, H;0P3sO0ss,

" HyPgOus, ngp,oo_z.'—"‘r‘mxcnbm NOJAHPOTHATOB  Kaddilsi

I\I{o“pﬁolﬁy RoHsPsOrs, KaHiPsO15, KiH3PsOye, KsHoPsOy6

T XKHPsOs pEldiiciena mo TP GMINKCHTIONY MeTo Ay J1an-

aust ans mntepsana 298—1200 (1300) K. Ilospimechie
T-phl HC OKA3BIBACT  CYWICCTBEHHOIO . BAHSHHS Ha Cp

_BCIICCTB. JI. A. Pcamlumm
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24 BS71.  Tennoemkoctb cucteMbl IM®K — HNO;—H:0.
Jdxypaen ®. X, Bernon B. M. «Joka. AH Y3CCP»,
1983, Ne 6, 33—24 : _ :
. Ha XuaxocTHOM KaJOpHMeTpe H3MEpeHa TeMJI0eMKOCTb
cicteMbl nosndocdopuas k-ta ([IPK) (76,7% P.0s) —

HNO; (56,2%) — H.0 B LINPOKOM Jiianagone COOTHOLe-
~umit TIOK : HNOs npu 25°C.  T[loka3ano, YTo 3KCHepiM.
.3daueHlsl TEMJI0eMKOCTH ‘TPl COOTHOLICHHI [TOK : NHO;='
=50:50 HHXKe pacueTHHIX I HAYHHAIOT NPEBHINATh HX C
JasibHel[NM  yBeJHYEHHEM conepxanist HNO; B_cumeci.

N . D70 yKasblBaeT Ha XHM. B3auMoneiictBHe Mmexay ITOK
@%. BOJOM. ___ A. M.

X-/G53 19,8k
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1y, Jeetion C, %9/%/5&%@ o
@/i@/’llbﬁﬂug,. 198Y €8] £1-/35,
Chem. .Soc.(xmwlonj, |




) 13 51053." BausHHe CTePeO3NEKTPOHHBIX 3(PQeKTOB Ha'
0# OCHOBHOCTb H HYKIe€o(pHJAbHOCTL ¢(ochHTOB H cpoccpa'ron.\
. \3 Pacuetn o-ahdekTa HeaMNMHPHUECKHMM METOZOM  MoJeKy-

aspHbiX opluraneit. Stereoelectronic effects on the basici- Q

" D E 7L .ty and nucleophilicity of phosphites and phosphates. Ab %
initio molecular orbital calculations and the a-effect.\c
; ‘3 Taira Kazunari, Gorenstein David G. «J.

Amer. Chem. Soc.», 1984, 106, Ne 25, 7825—7831 (anrv1.).

Hesmnupuuecknm merogom CCIT MO JIKAO c¢ ontumi-

3alueil TCOMCTPHH B MHHHM. Gaslce H YNpOYHGHHeM -3Hep-

ruit B Oasuce 6—21 T'd mcenepoBauw P (OH); (1),

P(OMe); (1), HP(OH)s+ (IIl), HP(OMe)s+ (1V) u-

P(OH)4* (V). PaccMOTpeHBE! BCeBO3MOXKHBIC KOH(BOPMAIHH

I—V. B meiiTp. ¢ochuTax anTHNCpHIIaHapHOE TONONKEHHE

nenofencHuoii mapet - (HIT) artoma kucaopopa mo orHoue-

: o K HIT aroma P nmoBblliacT, sHePruio. cHCTEMB ~ Ha

. : 3 KKaJI/MOAIb N0 CPAaBHCHHIO C aHAJOTHYHOIl KoHgopMamueil,
. ., - % ',l’/ rA¢ Takas Opientauns orcyrersyer. Ipu mporonuposainuu
ﬂ/[%((/]éﬂ ) NOpsIAOK 3Hepnuil KoHpopMauuit MeHsercss wa obpatHblil.
Ha ocHoBaHHH 3TOr0 CTCPCO3/ICKTPOHHOrO 3ddekTa nped-

. A/Z JIOXKCHBl OOBsICHeHHsT @-3Q(CKTa W YBCAHYCHHS HYKJEO-
¢HABHOCTH OCHOBaHHS, COACPIKALICTO TETEPOATOM PSAOM C

X /98 )7 ,_/.:g 114 Vi s ‘OL\LC’“HH'-~~/D /ﬁ/if—c‘)_-;—'u_l%;})l-_%ycro:
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1 20B53398. CneKTpodOTOMETpHYECKOE W MNOTCHUHOMET-
pHuecKoe Hccaenosanusi pasHosecusi  Ho,PO,~=HPO.-.
NPH NOBHLINEHHWX JAABJICHHAX H Temneparypax. Speciro-
photometric and potentiometric  investigations of the
H,PO4,——HPO,2~ equilibrium at clevated pressure and:
temperature. Haufe Peter. «J. Solut. Chemi.», 1985,
14, No 2, 73—85 (anra.) : ;

IIpn noBHINeHHBIX HAaBa. Bmaoth go 100 MIla u T-pax’
BIIIOTL 10 473,2 K nNOTeHIHOMETDHY. METOAOM H MeTOAOM
KP-cnekTpockonun HCCAef0BaHa P-UHS AHCCOUHALHH doC-
dopuoit K-Tit no BTOpoil crynmenn Ho,PO;~=HPO,;*-+H+

' (1) B p-pax c uonHoH cusoit or 0,3 no noutd 1 Mn.
/ Konu-us oprodocdatueix cosaeit  0,006—0,1 Mn. Has
HACHTHOHKAUMK DPa3JHYHBIX  YaCTHL, - NPHCYTCTBYIOLIHX

B HCCJIEOBAaHHHIX DP-pax, HCHONb3oBaha oGaactb KP-cnekr-
poB ot 750 no 1150 cm~! IIyTeM pasoXeHHS CNOKHHIX
M0JOC B YKa3aHHOH 06lacTH Ha COCTaBJSIOUHE KOMIOHEH-
TH noayuensl KP-cnektpu nowos H,PO,~ u HPO2- npu
pasnHYHEX fAaBa. M T-pax. IlpoanannsupoBanbl _3aBHCHMO-

X, /956, 19 N




et noaywnpun KP-mosoc u ux monomenust mas oGoiux !
HOHOB OT naBl i T-pH. T. K. He OGHApYyXeHO joKa3a-’
TCJLCTB 00pa3oBanHs B H3YueHHHX P-pax «H-cBsizaHnoro»
Gocdara, 10 nabmonaeMie H3MeHeHHS CNEKTPAJbHHX Xa- |
PAKTCPDHCTHK UPH BapbHPOBAHHH NapaMETPOB  COCTOSTHHS '
AOJAKHH, B OCHOBHOM, OTPaxaThb HM3MEHEHHsS B THApaTa-
unn. C HCNOJb30BAHHEM 3KCMEPHM. AAHHBIX —PACCYHTAHHI :
3HAYCHHS CTEXHOMCTPHY. . KOHCTaHTH (pQ») paBnoBe-
cust (1). IMonyuennble suauenus pQ, A P-PoB C HOHHOM
CHnoil, mpesmuwatomeii 0,3 Mu, = xopowo  cornacylorcs
C COOTB-IUHMH JIHT. AaHHBIMH. OTMeueHo, YTO INpH [oO-
CTOIHHON T-pe 3HaueHHss PQ, YMCHBWIAKTCA C POCTOM
JAaBreHHs. 5 ' H. E. Kysuuew:
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// 'pﬂy /‘ﬂ /). 21 B3381.  Hsyuemme  QUIHKO-XHMHUECKHX ~ CBOACTB.
«Z? g fyxouuenrpuponannux pacTBopoB GocopHOM KHCAOTH IneKs’

TPOXHMHYECKHMH MeTOZaMH. KHCIOTHO-OCHOBHME M OKHC-
JIHTEJIbHO-BOCCTAHOBHTE/IbHbE cBoficTBa., Etude physico-chi-

mique des solutions concentrées en acide phosphorique’

par voie électrochimique. Propriétés acido-basiques et oxy-

do-réductrices. Louis C., Bessiére J. «Can. J.,

Chem.», 1985, 63, Ne 4, 908—916 (¢bp.; pe3. aHrL.) ,

[TorenunomerpuyecknM, noasporpaduy. BOJIbTAMINEPO-

METpHY. ~METONaMH muccaepoBadn 1—I14 M BoaH. p-pw

H3;PO, (I). Tonyyenn ¢yHKuHH K-THOCTH Ro(H) n dynk-

i Ro(Hz:PQ4), Ro(HPOF—),Ro(POR"p,xapaKTepuay}o-,‘

L{He, COOTB., aKTHBHOCTH HOHOB H+ B HCColeyeMoit cpege

, H HX cnocoGHOCTh 06pasoBuBaTh HOHH HPO,~, HPO2- g

4 PO2—, a Takke AHArpaMMH OKHCA.-BOCCT. Il (nns nmap

/ ) H*/H; n O/H:0)—Ro(H). O6cyxnaiores 0COGEHHOCTH
Auccounauny l. IlpoBeneno cpasruene &-nuit K-THOCTH H

ﬁ H R B Bomn, p-pax I, a Takke TakHx K-T Kak HF, HCl,

2 H,SO,. Iokasano, uto ana Bcex YeTHpPex MHHep. K-T 3a-

?ﬂ BHCEMOCTE Ro(H) or ax-mnnocr; BoAH (lg ams0) B cooTs.

17 -pax anmnpoXCHMHpYIOTC 6
) 5% /9% j, _/:4) N &L/ p-pax annpo pyloTcs oAHoRt kpuBOM. JI. B. Apceenkon
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. 103: 43666j Standard thermodynamic constants of polyphosphoric
acids and their potassium salts with the molar ratio water
(potassium oxide):phosphorus pentoxide = R < 1.4. Namazov,
Sh. S.; Radzhabov, R.; Kamalov, K. M. (Inst. Khim., Tashkent,
USSR). Uzb. Khim. Zh. 1985, (1), 19-22 (Russ).. Heats and
entropies of formation were estd. for a series of phosphoric acids and
K phosphates, The std. heats of formation as functions of mol. wt,
(AII,",;--,B =a + b log M) are corrclated, and values were detd. for 74
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/a[b:"’é)/] ZM 7 16 B3017. CraHpapTHble TEPMOAHHAMHUYECKHE KOHCTaH~
Thi NOAHGPOCGHOPHBIX KHCAOT M HX KalHeBbIX COJEH C Mo-
aspubiM_ cootHowennem H:0(K-0) : P.Os=R<1,4. Ha-
ma3zos I, C, Paanxa6os P, Kamaaos K M.
«¥36. xuM. K.», 1985, Ne 1, 19—22 (pes. y306.)

- Meronom musoatoma IllyxkapeBa onpeiefeHB 3HTaJbIHK
0o6pa3oBaHHs KPHCT, noaupochopuHX K-T ¢ MOJIIPHBIM CO-
orowenneM H,0:P:0s=14=41,2 u nx u. docdaros ka-
Jusi, Jlast pacueTa SHTaJbIHKH 0Gpa30BaHHA %o‘&ﬁa—-
TOB KaJsHsi 'OblJ1 HCMOJb30BAH METOM, OCHOBAHHBIL Ha mNpsi-

. MOJIHHEITHON 3aBHCHMOCTH H3MCHEHHS " 3HTaJbNHIT o6pa3o-

A f BanHs (ocdhaToB OT HX MOJIAPHON MACCH B NOJYJOTapHpMHUY.-
/ xoopannatax. C moMOWIbIO AQMHTHBHON CXeMbl BHIYHCJCHBE
CTaHl. SHTPOMHH noqu:occpopnux K-T H HX KaJHeBHX CO-

Jeit. . _Asropegepar

D Yepeg e K
X. 1955 19, ,\//é
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105: 214715x  Heats of jonization of the dihydrogen phosphate
ioq, para-nitroohenyl phospliate, and para-nitrophenol. Tishchenko,
S. A.; Rekharskii, M. V.; Gal'chenko. G. L.; Arens, E. A Arens, A,
K. Fgorov, A, M. (Mosk. Gos. Univ., Moscow, USSR). -Vestn.
Mosk. Univ., Seri 2 Khim. 1986, 27(4), 375-8 (Russ). A
microcalorimeter was used to det. the heats of ionization at 208,15 K.
The values are 4.14 + 0,12, =765 £ 0.20, and 18.3 % 0.4 kJ/mol, for.

,4/[/ HePOs-  [14066-20-7], nitropheny! phosphate [330-13-2], and
’/MWM nitrophenol_[25154-55-6], resp. ;

.. 1986, 105, v 2Y
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103 1572800 hIcncseric meiaphosphate. Does it exist in;
squcous solution?  Ieezee, I G, Castleman, A. W., Jr. (Dep.:
‘rem, Pennsylvacia State Univ., University Park, PA 16802 USA).:
< Nelurforsch., : Chem. Sz 1987, 42(12), 1585-7 (Eng).
: ipy changes for the succzssive addn. of the first four water |
£ ento monerazric metaphosphate anion in the gas phase were !
2ot to be -12.6, -11.4, -16.3, erd -11.0 kcal/mol, resp. The results .
est that the first 2ddn. is a simple formation of the adduct
~H:0 as appezad to formatica of the dihydrogen orthophosphate

. 8> (110):202-, but that the third addn. involves a transformation !
Vi b ) _uthe orthophosphete auion, /

e

A 588 L0818
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17 52003.  Kpucraanoxummus meoprammyeckux _QQ%Q}'_’
Tos. Krystalochemie anorganickych fosforitanti. Loud J.,.
Kratochvil B. «Chem. listys, 1987, 81, MNe 4, 337—356
(ueur., pes. amnra.) : i
0G630p. OGcyxaenn naunme PCTA mo 25 Heopr. doc-,
q;m\'x‘l)c'\almouauu HpsP0Os%5~,  H,PO;-, H,sP0;!5-,)
HPO3?-, a takxe H3;PO,. IMpoBenen ananus reomerpuy.
HCK2XCHHI MONH3APOB P OTHOCHTENBHO HAeanbHEIX THIOB!
H pacyer BaNeHTHHX ycHauii. OGHapy:eHa CHJIbHas KOp-
peasuns MexAy eanunHamu P—O ceasefi, cooTs. yraammu
Mex Iy HanpasJeHHAMH cBaself B PO3; u BaneHTHBIMH YCH-.
JIHAMH, CO3NaBaeMHIMH Ha aToMax O gap. atomamu. IMony-:
UeHHble JaHHBie M. G. HCMOAb3OBAHH  npH o6Cy K eHHH .
CB-B G/IH3KHX COCAHHEHHN, paccMOTpeHmH pochuTHHX !
CTPYKTYp B HEKDHCT. COCTOSIHHH, HHTepnperauun SIMP H|
KP-cnexTpoB H, kak KDHTEDHH NDPABHILHOCTH ONpemeeHHs .
CTPYKTYP, M1l NMPEACKA3aHHi AJHH CBs3ell, YIJIOB H CHJO-
BBIX_NOCTOSIHHBIX. Bu6a. 40, . I0. Ilawmxkos .
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5B8.  Lukanueckan (P3+)g-xucaora, HePeOj2 u mukan-
seckas (—P*+—P4+—O—),-kucaora, HP4Oso, M ux conm.
lee (P%)¢ ring acid, HeP¢O,2 and (—P*—P*—0—),ring
acid, HP4Oyo and their salts / Ebert M., Nassler J. //
Phosph., Sulfur and Silicon and Relat. Ei. fm.— 1989.—
41, Ne 3—4.— C. 905.— Anura.___ . . _ '

CHHTE3HPOBAaHH HEH3BECTHHE 1O HACTOSILIEro BPEeMEeHH .
ruapatup. coan k-Th HeP¢Oyz cocraBa RbePeOi2-aq =
MiR¢O12-aq (M=Ca, Sr u Ba). IloayyenHHe cOJH H3-

- y4eHBl MeTOAaMH PEGHTT€HOBCKOrO H TEpPMHHY. aHaJMH30B H

Moaek. cnekTpockonux. Hafineno, 4To CTpyKTYypa aHHOHA B
coasx uMmeer uennyio ¢opmy c cummerpHeft Diyq. Bee coam
YCTOIUNBE NPH KOMH. T-pe, NPH NPOJOJKHT. HarpesaHHH
npu 80°C coH TMONHOCTBIO PA3NAraloTCs paHblle HX MOJ-
HOii Jernapatauud. BHOBb CHHTE3HPOBAaHH COJMH K-TH

‘Hi4PsOo _CO%AC&PAOW,I 5H:0, TLP4Oyo, M2POio:.



-xH:0 (M x=Cu u 10, Ni u 2, Co u 6) u NagMP,O,-
-xH0, rae M u x=Cu u 8, Ni u 8, Co u 4. Conn u3yue-
Hbl METOAAMH DPEHTIeHOBCKOrO H TepMHY. aHAJIH30B, 3JeK-
TPOHHOMl CNEKTPOCKOMHH OTPAXKCHHS M H3MEPeHHsS MarM.
-BocnpuuMunBocTH. Jlernapatauus cosefi HaUHHAaeTCHA B HH-
Tepajse T-p 30—40°C n 3aKkaHyHBaeTcsi NOMHHM pa3,
(10 3aBepuwiennsi pernaparauun) coeft npu 150° C. CTpyk-
Typa annona B kpuct. comn Cs(P,O,o nMeer menuyio ¢op-
My ¢ cummerpHeit Con. OnHAKoO, CTPYKTYpa aHHOHA B BOJH.
p-pax npuGauikaercst K IuianapHofi ¢ cuMmmerpelt Do,

LT Y TN SRR SR iflol peaiome
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/ 111: 122027v ‘Thermodynamic_properties of aqueous solutions
of diphosphonic acids at high temperatures. Katkov, A. P;
Matkovskaya, T. A.; Balashova, T. M.; Monakhov, A. S.; Allakhverdov,
G. R. (Mosk. Energ, Inst.,, Moscow, USSR). Zh. Fiz. Khim. 1959,
63(6), 1459-64 (Russ). Protonation consts. in aq. media weré detd.
K of hydroxyethylidenediphosphinic acid, dimethylaminohydroxypropy=
C lidenediphosphonic acid, and aminohexylidenediphosphonic acid at
298-358 K for ionic strengths 0.15, 0.3, and 0.3 M (Kgl). A method
is proposed for detg. the thermodn. characteristics of the processes
from equil. data and without need for numerical or graphical
differentiation. ‘T'hermodn. consts. were caled. for these acid at 298
K.

C»A/_%’g) i_{;f} N/(/
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113: 2414032 Hydration of monome
the gas phase. Keesee, R. G C
Pennsylvania State Univ., University Park, PA 16502 USA). J Am.
Chem. Soc. 1989, 111(23), 9015-18 (Engr). Thermochem, data for-
the clustering of water mols. onto the monomeric metaphaosphate
anion POy in the gas phase are derived from o study by hiyi-

ric metaphosphate snion in,
astleman, AW, Jr. (Dep., Chem.,

e

mass spectrometry.  Exptl. dotails are described, and the halpy:

and entropy changes tor the suecessive addn, of the fhst feur vater,

) (D20) mols. are reported. The results indicate that POy undergoss

siieple adduct formation un to the second hydration step, but the

/ ‘third hydration step involves an isumerization of the jon-wafer
l70 cluster into the dilivdr:

_of the dihvdrozen orihophasphate anion.

e.4.1999, 111, ¥ &6
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110: 200141y Thermodynamics of ionization of hypophosphorous
and phosphorous acids. Substituent effects on sccond row oxy
acids. Larson, John W.; Pippin, Margaret (Dep. Chem., Marshall
Univ., Huntington, WV 25755-2520 USA). Polyhedron 1989, 8(4),

527-30 (Eng). An NMR method was used to det. the pKa values for

ﬂ HaPO2, H3POs and HaPOs at 5, 25, 45, 65, and 85°. The std.

/MW ) enthalpi€S and” entropies of ionization of these acids were detd.

Because of its ability to participate in backbonding, substitution of

A%&’W j OH for H leads to decreased acidity in the phosphorous oxy acid .
) series.

Re @
C.H:1989, 110, ¥ Kl
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" 653209 HOEIN. TMaorsocts pactBopoB ¢hochopHoBaTH-
croit Kucaorl / Pepsun I. E., PeBsauna T. B., Ka3bmun-
ckass B. A, Jlomosckuit O. HU.; Pea. k. Hszs. CO AH
CCCP.—  Hosocu6upck, 1990.— 7 c.— Bubauorp.:
5 na3s.— Pyc.— Hen. 8 BUHUTH = 6099—B90

HMamepena miothocts p-poB H:PO, B uHTepBane KoHu-Hit

25,9—1230 r/n npu T1-pe 20° é TIpensioxensl 3aMnuphy,

W W yp-Hust aas pacyeta Kohu-wit H;PO; mo miotocTn p-pa.
M CpefiH. OTKJIOHEHHE pacyeTHOil BeJHYHHB KoHU-uu H;PO,

OT 3KCNEpHMEHTaNbHO HailjeHHoii cocrtaBaser 0,3—0,7%.
//’ﬂWM B oo AR ___Astopedepar

@
/991, V6
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g, / [,U /ﬁgg
! 15 b3165. Koucranta auccounaumnu mona H,PO,~ B 20
H 50%-Hbix cmecsix l-npomaHosa ¢ BORO/i B HHTEpBaJe
temnepatyp ot 37 ao —10° C, u3MepeHHass AJs KOHTPOAS
pH. Dissociation constants of primary phosphate ion for
pH control in 20 and 50 mass %' 1-propanol/water sol-
vents from 37 to —10°C / Vega Carmen A., Crespo Ma-
ria José // J. Chem. and Eng. Data.— 1990.— 35, Ne 4.—
C. 404—406.— Awnra.
/ B uureppane T-p ot +37 Ao —10°C H3 AAHHMX MO H3-
MepenHio 3. A.c. svefikn Pt,  H; (ras, 1 arm)/KH,PO;,
! C Na;HPO,, NaCl/AgCl, Ag onpeieneHa KOHCTaHTa AHCCO-
¢ unauun (pK) nona HoPOs~ B 20 u 50%-uniXx  cMecsix
l-nponanona ¢ sopoi. Ilpu 25° C 3nauenuss pK B umcTON
Boze, 20 u 50%-HEX cMecsax l-mpomaHosa ¢ BOAOiI COOTB.
paBuun 7,1976, 7,47 u 8,08. Tlokasauo, uto Gyd. p-pm
KH,PO;+Na,HPO; (B MonasbHoOil wkase) MOTr'yT GHITh
pexoMeH/10Balbl B Kau-Be CTaHA. NpH H3MmepeHuu pH.
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) 1053041 OEI. Pacuer CTAHAAPTHBIX TEPMOAHHAMH-
yeckux Konctant noaudochopubix  kucaor / AnpaGepre-
nos M. K., Banakaesa I. I., )Kymakaesa C. K.; Pexa.
npuka. xumun.— JI.— 1991.— 9 c. BuGauorp.: 11 Hass.—
Pyc— Jlen. 8 BUHHUTH 28.12.91, Ne 4852—B91
PaccuHTaHn CTaHAapTHble Temaotra o6pa3oBaHHs, 3Hep-
ris 'n6GGca, 3HTPONMHS H TEMJIOEMKOCTb MNoaHdpocdopHHX

ﬁ/{/}/ 42‘ ) _KHCJIOT. 2 e e
byt |
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/é'/ ‘;z ) 10 B3040. TepmoauHaMHYECKHE CBOACTBA HH3WHX KHC-
a0t dochopa m_ux Harpuesbix coneii [ Apuos K. T.,:
.Kaaon M. H., DBaiimyxanosa C. X., JXambekos M. H.,,
emosa H. H Haunauu B, A. // Tp Hu-tra xuMm. Hayx

{l KasCCP.— 1991.— 74.— C. '137—146.— Pyc
I'lpuaeneuu 3HayelHsl 3HTaJbIHH oGpaaoaamm c506011-
HOMl SHEpTHil, SHTPOMHH H TEMJIOEMKOCTH Aas docdopHoBa-
tetoit  (H3POj) u docdopucroit (HzPO;) k-t u psana
dochunaTos 1 Qochonatos Hatpua (NaH,PO, NaH,PO,,
NaH,P03-2,5H,0, NaHPO; u NaHPU375H;0). Hek-puic
v ) 3HadcHie TCPMOAHHAMHU. CB-B B3ATHl H3 JHI-PH, .2 paa
_A‘% [ Jp. 3HaueHHIT TePMOJHHAMHY, CB-B OUEHEH C MpHMeHeHHeM
_7L/ / ] Pa3NHYHHIX pPACyeTHO-TEOP. M 3KCmepHM. MeToloB, Kpome
TOro BHIMOJHEH TEPMOAHHAMHY, aHAJH3- H OLEHEHBl 3Haue-
[’[ ! ({Z/ HHsSl SHTPONHII M 3HTaJbMHIT O6Pa30BaHHA NS HECKOJBKHX '
’ OXHOTHNHLIX COGMHHEHHH, aHanoroB (ocohuHOBOT M oc-
HBO,, HAsO;, H3BO,, H;AsO; H,SbO,,
uOs). Buba. 30. : B . BauGys

9 MeH My & g

¢donoBoit K-T (
Fe(OH)s u H,
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114: 130477u Gas-phase acidities o’f metephosphoric acid and

metaphosphorus acid: enthalpies of deprotonation. Viggivno, Al

A; Morris, Robert A;; Dule, F.; Paulson, John F.; Henchman,i

Michael J.; Miller, T. M.; Miller, A. E. Stevens (lonos. Phys. Div.,

Geophys. Lab., Hanscom AFB, MA 01731-5000 USA). J. Phys.

Chem. 1991, 95(3), 1275-7 (Eng). The rate conats. were measured

for the endothermic proton-transfer reactions of POs- with HI, PO,-

with HCI, and NOs- with HCl as functions of av. center of mass

kinetic energy in a drift tube. Activation encrgies were derived from:

- the data. By using the known endothermicity of the last reaction as;

; a «alibration, the endothermicitics of the first two reactions were|

4 derived. This allowed the detn. of the heat (AH© acid) values for' -

g HPOs and HPO2 The value of AHO ,aa for HPO; establishes an

ecidity for the first time for a compd. more acidic then HI.
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4B3198. TepmopMHamuka nporonmposanna HPOZ™ & sog-
HOM pacrteope Ha doue coner Kanks M TETPAITHNIAMMONMA
'/Bacunves B. M., Kouepruna JI. A., Oywuna C. B., Mareee-
sa H. 1O. //X. neopran. xumuu .—1993 .—38 Ne & .—C.
1369 — 1372 .—Pyec.
B kanopumertpe c u3oTepmuy. o6ONOYKOH M3mepeHsbl Ten-
nosble 3dheKTbl npoToHuposanus HPOI~™ npu 298,15; 308,15;
y, 0 318,15 K wu 3Hauenusx uonHon cuner 0,5; 1,0; 1,5 (KNO;) u
/ /4// 0,25; 0,5; 0,75 ((Ci:Hs):NCl). Paccuuranbl crama. TtepmopgmHa-
é MUY, X-KM puccoumauun docdopHoi K-Tbl no |l crynenu u
_otmeuensl ux ocobenHocTn. =
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121: 44116p Thermochemical properties of gaseous POBr and
some H-P-0O species. Hildenbrand, D. L.; Lauy, K. H. (SRI Int.,
Menlo Park, CA 94025 USA). J. Chem. Phys. 1994, 100(11), 8373-¢
(Eng). Effusion cell beams contg. gaseous species HPO, HPO;,
HPOs, and POBr along with other products were generated by the"
reaction of H:0() or Bra(g) with CasP20O1(s). The species were
identified by mass spectrometry, and were characterized t, ermochem.
from the study of several reaction equil. Reaction enthalpies and
std. enthalpies of formation were derived from third law anal. of the

equil. data, yielding the AHzs® values HPO, ~34.2; HPO,, -110.6;_

HPOs, -168.8; and POBr, -53.5, all in keal/mol. The authors' new
result for POBr is in serious disagreement with a value reported in
the literature; there are no previous reports on the other 8peci
studied here. A preliminary ArHzs® value of —60.2 kcal/mol was
obtained for POCI(g), this time in reasonable accord with a literatuy,
value. The new thermochem. data yield caled. compns. in agreement
with measured values for some lamp gas mixts, o
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© 120: 281679m Thermochemistry of phosphoric acid dissociatieg ™.

in three steps. Vasil'ev, V. P; Kochergina, L. A;; Dushina, 8. v

(Ivanov. Gos. Khim.-Tekhnol. ‘Akad., Ivanovo, Russia). Izv. Vyssh

Uchebn. Zaved., Khim. Khim. Tekhnol. 1994, 37(1), 404 )

The heat of neutralization of HPO.2- was measured at 298-318 K and

several ionic strenfdm based on tetraethylammonium chloride. The

p heat of dissocn. o hosphoric acid in 3 steps at 25° and zero fonie
V//)% "/"W . heat o o370 kJjmol. The std. thermodn. functions of dissoen.

HPO# in aq. solns. werecaled.
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21 b3248. Mepsasa M BTOpPas  KOHCTaHThl AHCCOUMALMM
docopHoi kucnorsl B 1 M 3 Mn pacreopax XnOpMAa Har-
pus or 268,15 mo 318,45 K. First and second dissociation:
constants of phosphoric acid in 1 and 3 m sodium chloride
solutions from 268.15 to 318.15 K /Vega Carmen A., Romero
Myriam, Bates Roger G. //J. Chem. and Eng. Data .—1994
.—39 Ne 2 .—C. 294—297 .—Anrn.

Ha ocHOBaHMM M3MepeHuii 3. fA. C. sdeiiku 6e3 nepenoca
onpepencHbl KOHCTaHTbl AMCCOLMaLMH (K) HsPOs 8 1 u 3 Mn -
sogH. p-pax NaCl s auanasone T-p ot 268,15 po 318,15 K.
T-pHbie 3asucumoctu K onucans yp-Huem pK=A/T+4+B+ClInT,
ko3a. A, B u C k-poro tabynuposaHbl. OueHeHbl U3MeHeHUs
IHTANbLAWM M IHTPONMM MPH AUCCOLMALUM. Jl. B. Apceenkos
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122: 299969 Thermodynamics of the dissociation of phosphoric
acid up to third stage. Vasil'ev, V. P.; Kochergina, L. A.
Dushina, S. V. (Ivanov. Gos. Khim.-Tekhnol. Akad., Russia). Zh
Neorg. Khim. 1995, 40(1), 61-6 (Russ). Thermal effects of dissocn.
of HPO42- at 298.15 - 318.15 K in the presence of tetraethylammonium
chloride and of formation of the com lex KPO- were detd.
calorimetrically. Effects of ionic strength and of the background
electrolyte on” AH of the reactions were studied. The complete

thermodn. characterization of the dissocn, of HPO and of the
4 /y 1y

formation of KPO42- is presented.
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( Hﬂ& / 423 "2 r’z{f 68071h Free Ener;;ie. of 'ﬁydriﬁo’n“ in the G/Af/\Pan of

Some Phosphate Singly and Doubly Charged Anions:’
(HO),PO;~(orthophosphate), (HO)O,POPO,(OH)?-(diphosphate),
\ Ribose §-Phosphate, Adenosine 5'-Phosphate, and Adenosine:
5'-Diphosphate. Blades, Arthur T.; Ho, Yeunghaw; Kebarle, Paul’
(Department of Chemistry, University of Alberta, Edmonton, AB Can. |
T6G 2G2). J. Phys. Chem. 1996, 100(6), 2443—6 (Eng). Singly and;
doubly charged anions, AZ-, of phosphates, sugar phosphates, and ad-
enosine phosphates are obtained in the gas phase by electro—spray. The'
ions are introduced into a reaction chamber where sequential hydration
~ equil. (n~1,n) AZ-(H,;0),—,; + H,0 = AZ~(H,0), occur. The equil. consts. -
- A ‘ﬂ Ka-1x are detd. with a mass spectrometer. Free energies AG®,_; , at - .
f room temp. were detd. for (HO),PO,-, orthophosphate,
; W - ; (HO)O,POPO,(OH),2-, diphosphate, ribose 5—phosphate singly charged, .
Z adenosine 5'-phosphate, and singly charged and doubly charged ADP.
The magnitudes of the hydration energies provide information on the '
stability of the ions. Unusually low hydration exoergicities indicate the
presence of intramol. hydrogen bonding. Evidence is provided for the |
presence of intramol. hydrogen bonding in ribose phosphate, adenosine
monophosphate, and ADP.. CR

0‘.14‘ /996, /,&,V, NG—" ;
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128: 27104k Changes of equilibrium internuclear distances in
hydrogen bonds with phosphate groups. Structural thermochemi-
cal approach. Ionov, S. P.; Orlovskii, V. P. (Inst. Obshch. Neorg.
Khim. im. Kurnakova, RAN, Moscow, Russia). Zh. Neorg. Khim. 1997, .

/ i 42(3), 491-495 (Russ), MAIK Nauka. The authors consider the change

’ﬁ /ﬂ.i") of equil. H-bond energies of 64 hydrogen—bonded complexes contg.

( ¢ / & phosphate groups as function of the equil. distance R(PO...H) using ther- - -

! mochem. data for CCl, solns.
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129: 221375k Very strong hydrogen bonds in neutral molecules:
e phosphinic acid dimers. Gonzalez, Leticia; Mo, Otilia; Yanez, .
Manuel; Elguero, Jose (C-9, Departamento de Quimica, Universidad
Autonoma de Madrid, Cantoblanco, Madrid, Spain 28049). J. Chem.
Phys. 1998, 109(7), 2685—-2693 (Eng), American Institute of Physics. Ab
initio MO and d. functional theories have been used to study the
structures and binding energies of the dimers of phosphinic acid (PA)
and its di—Me deriv. (DMPA). For the first compd. we have Tocated all
possible min. of the potential energy surface, while for the second only
the most stable dimer was considered. The geometries were fully
optimized at the MP2(full)/6—-31+G(d,p) and B3LYP/6—31+G(d,p) levels
of theory. The harmonic vibrational frequencies were evaluated at the
same levels, while the final energies were obtained using a B3LYP/6—~
311+G(3df,2p) approach. Both phosphinic acid and its di~Me deriv. form
cyclic dimers in the gas phase, where the two monomers are held together
by hydrogen bonds (HBs) which are significantly stronger than those
found for their carboxylic analogs. The estd. dimerization enthalpies for
PA (23.2) and DMPA (23.2 keal/mol) are the highest reported so far for

15817




neutral homodimers in the gas phase and almost twice those measured
for formic nnd acetic acid dimers. For the particular case of DMPA this |
estd. value is in very good agreement with the exptl. one (23.9+6 :
kcal/mol). As a consequence of the large strength of the HBs, the activa- !
tion barriers assocd. with the concerted double proton transfer are also |
sizably smaller than those predicted for their carboxylic analogs. These
barriers become negligibly small when zero point energy (ZPE) correc- ;
tions are taken into account and therefore tunneling must be very ef- !
ficient. The calcd. harmonic vibrational frequencies for the most stable
DMPA dimer are consistent with its exptl. IR spectrum in the gas phase,
which shows a characteristic ABC structure of the »{OH) band, typically
assocd. with strongly hydrogen bonded complexes. Internal cooperative |
effects are not negligible in the case of phosphinic acid dimers, and the
P=0-H hydrogen bonds in the global min. are about 1.0 kcal/mol stronger
than those found in other stable dimers where only one of these linkages
exists. - - —
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F: OPH3
Py 2 '
132:128003 An ab initio study of the comparative
stabilities of the simpl phosphine oxide tautomers.
Chesnut, D. B. P. M. Gross Chemical Laboratory
Duke University, Durham North Carolina, NC 27708,
usa Heteroat. Chem., 11(1), 73-80 (English) 2000
High level ab initio quantum mech. model
chemistries were used to study the relative stabilities
of the simple phosphine oxides tautomers OPH3/PH
OPH(OH)2/P(OH)3 and related mols. The two PH20H isomers
are virtually eq energetic and only slightly more stable
than OPH3 itself; oxides with one more hydroxyl groups

A 2660, 122



are significantly more stable than their hydroxide
tautomers. The difference in stability arises mainly
from the variation P=0 bond energy among the various
species, the P=0 bond energy increasing the no. of
hydroxyl groups present. The effects of solvation in
aq. soln estd. by reaction field polarized continuum
models and by explicit calcns OPH3 and PH20H hydrogen
bound to a single water mol. Both approaches ind that
the oxide form is significantly stabilized by its agq.
_environment. e




F:T10P
P: 1
134:257400 Calculated heats of formation of simple phosphinidenes
(phosphanylidencs, R-P).  Szicherth, N.; Veszpremi, T.; Nguyen, M.
T. Department of. Chemistry, University of Leuven,. Louvain, Belg
J. Mol. Struct. (2000), 556(1-3), 143-14Y. in English. ;
Ab initio MO and DFT calens. up to the coupled-cluster
theory level, CCSD(T) with lurge 6-311++G(3d(,2p) und c¢-pVTZ basis
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 — T1P +

|
‘




RX have been used as working reactions. A set of consistent values for
AHf298° (R-P) arc cvaluated as follows (valucs in keal/mol). H3CP,
47.6; IRND, 48.6; 110D, -0.5; TP, -12.5 (exptl.: -12.4); ISP, 61.9;
H2PP, 58.0; HSP, 47.9; CI, 30.0 (exptl.: 30.8): Brl’, 40.0 (exptl.: 38.9)
with an estd__crror. bar of +2 kcal/mol. DFT/B3LYP calens. have been -
found to reproduce these values with acceplable accuracy. Empirical
corrections for the DFT/MILYP calens. were estd. and heats of
formation for ascrics of other phasphinidenes.were alsa cvaluated using .
this correction: H2FCP; 10.2; HF2CP, -43.6; F3CP, -96.0; H2CICP,
46.6; H2BrCP, 56.8; O:CHP, 34.6, S:CHP, 81.2; HN:CHP;- 77:3;
CLI3CILP, - 43.4;_I12C:CIIP,_ 70.4;. IICtplbond.C-D, 100.5 kcal/mol. .. .
Except for the diat. species, no exptl. values for RP are available yet.
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