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0. Good W. D, Lacina I. L, McCullough J. P.
Sulfuri¢ acid: " lieat™of formation of dqucous solutions by ==~ o - -
rotating-bomb calorimetry. «J. Amer. Chem. Soc.», 1960, '
82, No 21, 5580—5591 (amra.).—MeToxmoy Bpamaromeiicsa -
GoMOnt msyepena just p-mmn S (pom0.) 43/, O, (ras) + -

+ 116H,0  (rmax.) = HoSO04-115H.0  (xmax.) (1) .-
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’fy_ Sulfuric acid: Heat of formation of aqueous solutions by

Totating-bomb calorimetry. W. D. Good, J. L. Lacina, and

+ J. P.,McCullough (U.S. Dépt. of Interior, Bartlesville, | =777

“Okla.). " J. Am. Chem. Soc. 82, 5589-91(1960).—The heat -

. of formation (AH,°) of aq. H.SO, was caled. by measuring the

“heat of combustion of rhombic S mixed with hydrocarbon :

.oil in a rotating-bomb calorimeter. For the reaction: - -

.. HoOdtiquiay, AH7%u5.46 = —212.17 == 0.06 kecal./mole. This
. value is cor. for N:O in the reaction products. Failure to do
this may have been a source of error in previous detns. For
" .the reaction:  Sgnomvio + 3/20xp -+ 116H:Oqtiquiay =
H:S04.115H:Otiquiay;  the energy - change - AE.° =
1 —142.96 =+ 0.06 kcal./mole and the heat of combustion
) 'AH:° = —143.85 =% 0.06 kcal./mole. The cxptl. obtained
- et " AH.° was added to the accepted AH/° of water to obtain the
DH;° reported above. Dorothy Lee

AH - .S(rhombic) + 202(0) + Hap + 115H20(“‘1“i‘“ = HiS0,115-

' \‘ﬁ_ F-L)’?)_ ?:p_,'

C.0.1961-S53-Gladsg - PPTiedetn
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K.CTDYKT yPH . XM , 96(3 g M2 131—134

0 B3auMOZEHCTBMU AHMOHA HSO4 c szcaﬁmmm
MOZIEKYJIauu BOAH B BOAHHX PacTBOPaX.

PRXum, 1961,
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Dacre B., VWyatt P.A.H.
Trans.Faraday Soc., I96I, 57, i 8,128I-
1285 (aHra. ) . me
Oleum solutions.Part I.The heat of fusion
of disulphuric acid and other thermal
measurements. N
PX, 1962, ® ?C/';
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c.A-196%

154036,

A—S‘zns_-.ﬁs 8& cal./molc,-dcgrcc._- ~

tandard values of AZS,, AHm, and . ASm for gaseous sulfuric
acid. K. A. Buryak. Zhk. Prikl. Kkim. 36(7), 1623-4(1963). .

~|Luchinskii’s exptl. data (CA-'51, 7083i; 54, 8263¢) are used to

calc the_following thermodynamxc functlons for gaseous HaSO4: . .
AZ%, = —157 MWUmochHa%_%E@'lmOIC
GLJR




H, S0y 3
Vapor-liquid equilibriums for aqueous sulfuric acid. - John'
) Irving Gmitro_and Theodore Vermeulen (Univ. of California),
P “Berkeley) 7 UTST AL Energy Comm. UCRL-10886, 81 pp.(1963).
A method is described for calcg. the partial pressures of H.0,
H,SOy, and SO; over H.SO, solns. The method is based upon
liquid phase partial molal thermodynamic guantities. Tablesand
graphs give the above partial pressures from —50 to 400° at
36 compns. between 10_and 100 wt. %, acid. __{35):)11(5 Becker

C.A.196Y-60. Y
35Y6e



ity 2113%_9_\(‘_(‘ @ lb%o T \.%5_
70
35

/\/ e
SWM C(Mw UCQ:B( \0886
M“'tfjwf ‘&«WM@’“&S “’M“ﬁ
) P 5‘4

i @’ CA\M W\M b o

= b

i

i “
* is

\‘v"'. [ :
' a -
'



--{of H:SOy (in 2500 moles of H,0) was — 2I3792Kcal./moi

634»79 / '"// | . }95'5

Heat of oxidation of aqueous sulfur dxonde thh gaseous chlo—

rine. Walter H. Johnson and John R. Ambrose. J. Res. l_ A
‘Natl. Bur. Std. 67A, 427-30(1963). A value of AH(25°) =:

—77.28 =% 0.14 kcal. /molc was detd. by calorimetric methods.

~{The results correspond to: Clyg) 4 SO,. 2500H.0 + 2502H,0"

= H,S04.2500H.0 + 2(HCI1.1250H,0). The heat of formation:

et SO ——

Aiboode,
+/1M0le. {
Brooks Becker
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-" 18 B370.  Tenaorsi pacteopenus ' oKnCAeHHS ABYOKHCH
,v‘—- cepet. Johnson W. H, Sunner S. The heats of solu-

M )30 tion and oxidafion of Sulfur dioxide. «Acta chem. scand.»,
fz Y 1963, 17, Ne 7, 1917—1924 (aHra.)

N ~ Tenaora oGpasosauust H;SO, onpenesnena ns H3Mmepennil \

~ TenJIoTH okucjemiust GpomoM poxi. p-pa SO, M Tennorn

pactopennsi SO, (ra3) B Boie, a TaKxe C HCIONb30BA-

. HHEM JIHTEPATYPHBIX JIAHHBIX MO TemoTaM o6pa3oBaiis

- SOz, HBr 1t H;O u Tennote pasGannenus HoSO,, Mas p-LHIL

AM@ H; (ras)+S (tB.)+20, (ra3)+2500 H,0 (xuax.)—

/

—H,S04-2500  H,0  semmunna  AH(25°) =—214,33+
+0,15 xxaa/sonp. . :

PN ok

= By-/559~



C.R-196Y-
z590a,

--of S0;, HBr, and H;0 and heats of diln. of H;SO, were used.;

RECE R S e R4 S E SRR - -

“Heats of solution and oxidation of sulfur dioxide. W. H.
iJohnson and S. Sunner (Natl. Bur. of Stds., Washington, D.C.).:.

"}Acla cla "~ Chem™ Scand. 17(7), 1914-—24(1963)(m English). The ’

heat of formation of H.SO, was detd. from measurements of the l

- theat of oxidn. of a water soln. of SO; by Br and the heat of soln.: N/

.of gascous SO; in water. Literature data on heats of formation.

For the reaction Hi(g) + S(rk) + 20g) + 2500H;0() —. (‘:

.. .H,SO,. 2500 H.0, AH(25°) = —214.22 % 0. 15 kcal./mole. ik
—_— G. S. Hammaker__: (<
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9) Z,SO \__'
Y_[\’ i The second « odxssocxatxon constant of deuteriosulfuric acid;
o \‘~ from 25 to 225°. M. H. Lietzke and R, .W. Sioughton (Oaki
\ Ridge Natl. Lab., Oak Ridge, Tenn.). 7. Pr-r Chem. 67,
e ‘\0 652-—4(1963) The 2nd dissocn. const. of deutenosulfunc acid___ 1

was_caled. from 25 to 225° from data on the soly. of Ag.SO; in
D,SO; solutions. In addn., the thermodynamic consts. for the

T MT- reaction DSO,~ = D* 4 SO,~~ are presented. A comparison
with the corresponding values for the H,SO, system is given.
T, N res R reme——
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16 b422. Tennora oGpa3oBaHHs CEPHOM  KHCJOTBL
Minsson M, Sunner S. The heat of formation of.
sulphuric "acid.” «Acta chem. scand.», 1963, 17, Ne 3,
723—727 (amura.) y

Hawmepena Temora ropenust cnekKTPOCKONMHUECKH UHCTOrO
o0pasua poMGHY. S B JABYyX pasJHYNBIX' KaJopHMETpax.

'anlIJIO'IKCHO HCNOJL30BaTL B KayeCcTBC BCMNOMOTrarTeJbloro
B-Ba IPH COXKIKEHHH S MOUCBHHY JJIs1 YBCJAHUEHHS KOHL-HH .

azoTa B 30HE TOPCHHST C LCJALIO JOCTHIKCHHS TOJHOTHL
ropenst S o SO;. Tensiora ropenust MOYCBHHL! (M3 TSITH
onblTOoB) HaiimeHa pasuoit 2517,51+0,40 xaa/e. Tlposeaexo
4 cepmit u3Mepennit. ITokasano, 4To NpH HCNONL3OBAHHH B
KayecTBe BCMOMOraTeJbHOrO B-Ba MOYEBHHBI TOTPElHOCTD
H3MepenHus B ABa pa3a MCHbLIC, ueM INPH HCIOJb30BaHHI
BaseJHHOBOro Macsaa i Bo3JyXa. dutaipnust o6pa3oBanus
H,SOy nnst p-umn: S (1B, pomGuu.)+4-H, (ras)+20,
(ta3) F[1156H,0] =H,S0, - 1156H,0 (axumk.) naiimena pas-
noit_—212,24+0,07 xxkaa/soav. . _'A. Monaenkona

T 186416

963



/%3

H\'w‘{ {The heat of formation of sulfuric acid. M. Mansson and S.
\ Sunner (Univ. Lund, Swed.). Acta Chem. Scand. 17, 723-7

/‘54 ‘L {1963)(in English). Addn. of urea as an auxiliary material, alone
or with paraffin oil, enables the quant. combustion of up to 18

milliatoms of S. From 4 series of detns., in which S was burned

in the presence of paraffin oil or urea or both, AHzs for the reac-

tion, Strhombiey + Ha + 201 + 1156H:0¢ = I:S0i.1156H:0q),

is —212:24 7 0.07 keal./mole. __ Richard HIJaquith™™

—_—

-

B -154F

C,H-/%ZS_Q-‘/' . &
'35629, | "
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Suryanarayana C.V., Pillai K. K.,

Janardhanan. -

Relation between vapor pressure
and internal pressure-in solutions
and pure liquids."Bull. Chem.Soc.Ja an"
1962, 35, NT, 1237-1238 g
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('UM‘Z}‘M Equilibrium - pressure of sulfur trioxide vapors over oleum.
Vu. V. Aksel’rod, V. M. Ramm, and E. I. Surkov. Zh. Prikl.:
Khim. 37(6), 1199-1204(1964). Available data on the vapor
: ) ¢ of SO; over oleum and on the heat of evapn. were evalu-

and Rutherford (CA 47, 2584f) are
GBJR

pressur
ated. The data of Brand

P, '
CSwtr &y 25y
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16 6441.  PaBHOBecHe ;xuaKOCTb — nap BOAHOrO pacrpo-
pa cepHoit KHCAOTH., Gmitro John Irving, Ver-
meulen Theodore, “Vapor—liquid ~équilibrid Tor
aqucous suliuric acid. «A. 1. Ch. E. Journal», 1964, 10,
Ne 5, 740—746 (aura.) .

Bpuay TpyaHOCTel 3IKCnepuM: Onpejleseniia Onican Teps’

MOJUTHAMUY., METO;1 BbIYiIC/ICHIsT Napll. JAaBJjeHnilil napoB BoO-
abl, cepnoit k-Tot (1) H Tpexokiic cepul Hax Boam. p-poy I
B nuteppase T-p or —>50 no 400° u xomuw-mnm I 10—
100 Bec. %. Pacuer ocioBaH Ha NOCACAHHX AANHBIX O MaplL
MOJILHBIX TePMOAHHAMHY. (DYHKILHSAX YKA3alHLIX B-B B KIH1-
xoit (aze. Pe3yaptatel, mpeiacrasiciinblie B rpadgukax 1
Ta6.1111aX, XOPOWIO. COMACYIOTCS € A@HNUBIMI APYrHX Hccae-
a0Banil, 0coGento npi MI3KHX T-Pax 1 MaablX Konu-uax L
S e e Bl __10. Cunoxiut

%1965+ 16

196\
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) 6B361. YrtouHennas CTPYKTypa cepHOii KHcJOTH. P a-
scard—Billy. Claudine. Structure précise de

—1"acide sulfurique. «Acta crystallogr.», 1965, 18, Ne 5,
827—829 (¢ppanit.; pe3. aura.)

———  Ha ocnope panec MOMEIUEHHBIX NpPH HH3KOil T-pe penTre-

PO~ worpadnu. aamusix Aas HaSOs (PIKXumv, 1956, Ne 19, —
’ -—60865) pentrenorpadi. NpOGEACHO. TpexXMepHoe yTouleHie,

|MeTOZOM HaHMeHLIUHX KBaJpaTon. YCTaHoBJeHa ¢.  rp.
—C2/c svecre mpexueit Cc. I'pynmsl SO, 06nanaioT OChlo

"proporo mopsiaka. C Tounoctsio Ao 0,015 A Mexaromuble
—— paccronnusa papusl S—O(H) 1,535, S—0, 1,426, 0—O
9,363 n 2,450A. Banentnole yTJbl 0—S—0 104—118,6°.

PRI

e . C. PukoBa

PGE L JIE6.
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s (aHsolution)
Paul R.Ch., Ahluwalia S.C.,

Pahil S,S.

Phexrnochemical s
foxn dc. 11 Heats of =golution and
eutrelization of pirotonicaci 0
v i fdﬁé;ﬂ@GSg 64, N1,78c




 Electrical conductances of aqueous solutions at high tempera-.
ture and pressure. II. The conductances and ionization con-____

stants of sulfuric acid-water solutions from 0 to 800° and at pres-
H—j sures up to 4000 bars. . Arvin S. Quist, William L. Marshall,;

| i : 1965~
H

~.iand H. R. Jolley (Oak Ridge Natl. Lab.; Oak Ridge, Tenn.).:
Q7 J. Phys. Chem. 69(8), 2726-35(1965)(Eng); cf. CA 59, 14651a.;

- - The elec. conductances of dil. aq. H.SO; solns. were measured|
from 0 to 800° to 4000 bars. Molar conductances werc caled.j
~ from which, by several methods, limiting equivalent conductances;
.of H2SOq as a function of temp. and d. were obtained. The 2nd;
= ‘ionization const. of H»SO. was caled. up to 300°, and the st
ionization const. was calcd. between 400 and 800°. Estimates!

] were made of the standard heat of 1onization, AH®, for the 1st!

ionization proccss between 400 and_S00° at_pressures of 1000, ;
12000,_3000, and 4000 bars. __ RCKG i -

P
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SF— YN -H5 - {36H
: //z SOM —— 5 BIIM: DNCKTPONpPOBOAROCTS BOAHBIX PacTBOPOB “P"+

BLICOKHX Temnepatypax u aasaenusx. Il ANeKTPONpoOBOA-
___HOCTb H KOHCTAHTHl HOHH3AUHH B BOJHBIX PAacTBOPax cepHoit
'KHCJIOTHI B HHTEpBane TeMnepatyp 0—800° 1 npu naSCHAN, :
___SanoTeRo 4000 Gap. Quist Arvin S, Marshall—
E William L, Jolley H. R. Electrical conductances of
aqueous solutions” at high temperature and pressure. II.=——
—— The conductances and ionization constants of sulfuric acid-
water solutions irom 0 to 800° and at pressures up to
—— 4000 bars. «J. Phys. Chem.», 1965, 69, Ne 8, 2726—2735

H Ll,c ) (anra.) 5 e
é_g__ — " Kamepena 3JeKTpONpoBOAHOCTL (D) BOAH. p-poB HoSO,

(0,002424; 0,004893 1t 0,009855 Ma) npu T-pax 0—800° ue-
— pe3 Kaxzawle 100° B 1uuTepsane JAaBJ. (p) 0—4000 6ap.
- Tounocts_namepennit_dz (4—5%). B_ormiune oT_D:-poBd

Iy

"\
i —_— * /701
'Kasa\» (il)




" KodUy4 (cooOwenne I, P2KANM, 1904, Z4D80Z) H30TEPMHY.
"yaA. D p-pos H,SO, 3ameTHO pacTeT C yBeJjiuelieM p, uTo:
- MOKHO OGBSICHHTb yBeJHUEHHCM CTeneHi auccounauuu Oi-
cy.b¢at-ioHa ¢ pocToM. p. ATO, B CBOIO Oyepeab, 00YCJI0B-
_Jenlo Bo3pacTaioileit ruaparauieit nonos. Takxke oTamua-,

I0TCSl MoJoxeHnne H QopMa MaKCHMyMa Ha KPHBBIX 3aBH-

cumocti n3oGapnoit ya. D ot T-pul. Jas KeSO4 stoT Mak-
. cuMyM Jexxkut poausn 300°% B To Bpemst kKak aAast HoSO4 om
Jexut B paiione 1100°. C poctom T-put or.0 go 100° D pac-
TeT OLICTPO 3a CUEeT CHIDKCHHS BsI3KocTiH BoAawl. Onmako c
; NOBBLILIEHHEM T-Pbl CHIXKAeTCs KOHCTAHTa AHCCOMHAUMI HO-
nos HSO,—. Buiwe 1100° nocaenuuit a¢dexkr npeobaamaer. '
B uureppane 200—400° D nouTi He 3aBHCHT OT T-pbl (31e€Ch :
© anccounauns nowos HSO,~ ouenb nuska). Beiwe 400° 3.
HayHHaeT OLICTPO CHINKATLCS, UTO CBSI3aHO C accoluareil
mexay nonamu H+ nw HSO4~. Paccunranst Moat. 9, 13 K-pbix
HECKOJIbKHMH METOJaMIH MOJy4YeHbl NpelesbHble SKBIBAJEHT-
noie @ HpSOy4 Kak ¢yHKIHH T-pbl 1T MJIOTHOCTH. Paccunrtannt
Takxe 2-1 Koncranta monnsauun HeSO,4 npu t-pax mo 300°.
n l-s KoHCTaHTa HoHH3auuH mpH T-pax 400—800°. Ouenena
CTaHAapTHast TeIJOTa JHCCOLUMALMH MO TNepBQjl CTyneny
H,SO4,_paBnas —63, —39, —30 u —27 «&xaa/smoas npu
- aasa. 1000, 2000, 3000 1 4000 6ap cooTBeTcTBEHHO.

-~ 10. PGk

.



Equilibrium dissociation of sulfuric acid vapors. A. V.
Suvoroy, R. B. Dobrotin, and_S. M. Gadzhiev. Zk. Neorgan..
' Khim. 10(6), 1307-11(1965)(Russ); cf. CA 54, 19067b. Eqml
‘dissocn. of vapors over 94.28, 65.48, and 95. 32% H,SO¢ was
1studxed by the null-membrane method up to 800° and 1300 mm.
{Hg. The vapor pressure, p vs. time, ¢, plots of 94.28% H:SOq
consisted of 5 sections. The exponential section I is due to the
evapn. of H:O followed by evapn. and decompn. of H,SOjy.
Section 2 corresponds to the decompn. of H,O and SO;. The
tangent to section 3 is expressed by p, = 1.0227. Section ¢
represents the dissocn. of SO;, and section § corresponds to com-
pletion of the SO; dissocn. The tangent is expressed by pm =
1.1657. The tangents to sections 3 and 5 of the p vs. £ plot of
64.48%, H,SO are expressed by p, = 0.617T and pm = 0.665T,
resp. The plot over 95.32% H:SO; is similar to that over 94. 28%
acid. The dissocn. const. K of all expts. is a single line on log
K-(1/T) coordinates expressed by log X = 9.000 — (6.000/T).
The heat and entropy of dlssocn of HZSO“‘,) into H.O¢, and
SO;(g) are Hyapg = 20—tkeals/moteanmt =S5, =39=F zGeBuR . "
]

/57?‘/‘7//., p%'-"“ §
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™ 22770r Second dissociation constant of sulfuric acid from:
... 25t0 350° evaluated from solubilities of calcium sulfate in sul-.._ __.
‘furic acid solutions. William L. Marshall and Ernest V. Jones
. (Reactor Chem. Div., Oak Ridge Natl. Lab., OakRidge, Tenn.)..
J. Phys. Chem. 70(12), 4028-40(1966)(Eng). Values for 2nd -
‘dissocn. quotients and consts. of H,SO; were detd. from ex-
“tensive soly. measurements of CaSO4 and its hydrates in aq.’”
‘( ‘H.SOy4 from 0 to 1.0m (4.8m below 50°) at 25-350°. The’
: - ---—-—-=dissocn. quotients could be described over the entire range of ~
.temp, to very high ionic strengths by the use of the one extended
- i{Debye-Hueckel term, IV2/(1 + b&IY?), which contained only: -~ =~
i ithe ““jon-size”’ parameter, 5. The ion size varied from 2.8
e o2 A. at 25° to a max. of 4.2 A, at 200°. The pK value for the -
"2nd dissocn. const. increased from 1.99 at 25° to 6.42 at 350°."

AU T R RO




.

i This study is believed to be onc of the first comprehensive in-:
.vestigations of this type to obtain an acid const. over such’an:
‘extreme range of temp. and ionic strength. Whereas addnl. .
. parameters were necessary to describe the dissocn. quoticnts at}
25-43° at the highest ionic strengths (0.5-4.8m), these terms|
.were unnecessary at higher temps., thus further supporting the:
‘contention that aq. clectrolyte solns., in general, behave more |
‘simply at >100°. 31 references. RCKG .




" 22747p Determination ot the second dissociation constant
.of .sulfuric acid by Donnan membrane equilibrium. Richard

Hy 80, T |

.= M. Wallace (Savannah River Lab., E. I. du Pont de"Nétours
B T s - 1&C0,,; aAtken, S, Car.). J. Phys. Chem. 70(12), 3922-7(1966) .
) i (Eng). A method was developed for detg. the degree of dissocn.”™
. lof H:SO4 by measuring the distribution of #Na tracer between
; ' solns. of H.S0, and HC1O; scpd. by a cation-permselective mem-"""
Jbrane. The degree of dissocn. and the stoichiometric activity|
WY ~—{for H.SO, were combined to obtain the 2nd dissoen. cquil. const.
i Equil. consts.> at 25, 35, and 50° were 0.0131, 0.0094, and:
et =10 0062 moles/kg., resp. An av. AH was caled. to be —5.6 -—-
! keal,/mole. ___RCKG_ -

s W T




10 51093. OnmnpepeJnenne BTOpOii KOHCTAHTDHI JiMccolHa-
LMK CEpPHOil KHCJOTHL MeTogoM MeMOpPaHHOro DaBHOBECHS
JlonnTTWaTTace Richard M. Determination of the
sccond dissociation constant of sulfuric acid by Donnan
membrane equilibrium. «J. Phys. Chem.», 1966, 70, Ne 12,
3922—3927 (aura.)

Paree omicanubiM aerogoy (PYKXuy, 1965, 10B1046) ¢
Henoab3opaniieM Na?2, pacnpefiessiiolerocst Mexay BOJL.
p-pamit H,SO4 1 HCIO, pasnnunibix KOMHIL-HiT, ‘pa3jieeHlbIx

KaTHOH-TIpOHHLACMOIT MeMGpanoii, npi 25, 35 u 50° ompe-.
ZeJeHBl TCPMOAHIAMIIY. 3Haueis 2-if KOHCTaHTRl JAiCCOLId-,
wim HeSO4 I(K), pabubie COOTB. 0,0131, 0,0094 u 0,0062."

M3 3THx jaHuHbIX cpejHce 3HavuelHe AH p-uHH JyccoiHanni

pasiio —5,6 KKaa/soab. Pe3yabTaThl CONMOCTaBACHBL C H3-

BECTHBIMH H3 JHTEpaTyphl. OGCy)KJLCHbI TpHYHHBL pacxoxac-

HHil B OlleHKe BeJHUHNH K, TIOJTYUCHHDBIX pasauHbIMI MCTO-
Cs:

maMM. 2 T

(966
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} 17B836. K nonpdcy 0 paBHOBeCHfX, npeoOaajalouix

B 88—99%-10it cepuoii KucaoTe. Kauypun _O. J.

‘«JK. ¢pus. xm\mn»W%S‘—‘QQSr T
. Cocran 88—99%-ublx poai. p-po HpSO, 6L paccunran

B NPeanoJozKeHHH, YTO AHCCOLUHAUHS BOALI B '3TOIl CHCTECMeE

Henosnasi (KoHcTanTta paBHoBecHsi papHa 50), a oGpasyio-
uyiecst NpH ee AHCCOUHALUHH THAPOKCOHHII- 1 GHCyJbdaT-

HOHLI 00pa3yloT Mapel ¢ KOHcTaHToil accounauun 0,45 (npu

25° B’ WKaJe MOJbHLIX A0Jeil). YKasauusie 3HauclHs KOH-
cTaut Bbi6panbl Tak, YTOGbl YAOBJCTBOPSIIICH JHTCPATYp-

—
\

Hble HaHHble IO CHEeKTpaM KOMOHHAUHOHHOTO pacceanns o’

COOTHOILLEeHHEe Bp:-mna. OTpeyalouiie HM COCTaBbl Nno3BOJAI0T

—_—

C Xopolueii TOYHOCTBIO paccuntatb psif CB-B CHCTEMBI H CO- '

‘BMCCTHMBI € JIHTCPATYPHBIMH KHHCTHY. AAHNBIMH MO CYyJb-

nposaumnio Gensona. Amop_egbepaT’

X 196
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- 24748¢ Equilibrium predominant in 88-999, sulfuric acid.
: ,O.*L,_,L{_:\_le;jr_\'_,(lvanovsk. Khim.-Tekhnol. Inst., Ivanovo).‘ B
0. Fiz. KXhim. 41(9), 22415—51(1967)(Russ). of. Zarakhani and!
| Vinnik, CA 59:75¢. il. were studied: "H,S04 + H.,0 =
— ""jIlSO.‘ 4+ H;0* (D) and H0" + HSO™ & H,0+.HSO«™ (11).:
'The conens. of the di : ms present in the dil. acid are:!
-] = aw (1-8), (H:S04] = B—oaw, [HiO' =7

\ ‘HSO04") = oBW, [H:0] = w(1—a), where B and w arc the conens..
| __—in the dil. acid of H,S04 and H,0, resp., and « and B are the de-——
The consts. of the 2 equil.,’

P
S
S
‘grees of completion of the reactions.
oKy = (el = g2} /(1 — a)XB — aw)] and Ku = 1BIB + w—
A1 - A/ - B).ow], were evaluated from Raman spectra.
acidity function to be at 25°, Ki.= 50 and Ku'—

From these valucs, the

‘and the Hammett
ons).

in the scale of mole fracti

i -
_,Q’,/Q ' { % \*5‘5"'«6 _




| consts. e and B were caled. to be 0.966-0.999 and 0.166-0.023,
}resp.; and, the concns. of the particular forms, [H,SO,] 2.539-;
19.540, [H,0] = 0.226-0.0005, and [HSO,~.H;0*] 1.068-0.012,
imoles/kg., resp. at H,SO, = 86--99 wt. %. Owing to the con-!
tsideration of only 2 equil. from the greater no. of possible equil.,!
}all these values are approx. and hold only for "1,.SO, > 87 wt. /R
:Formulas were established for the relations between the conens.|
‘of the particular forms and the following physicochem. properties;
“'of dil. H,SOq : _the chem. proton shift (Gillespic and White, C4 |
155: 17229e), the partial molal enthalpies of the forms and the!
‘variations of the enthalpy in the reactions occuring in the systems, |
and the kinctics of aromatic sulfonations. The values caled. |
ifrom the concns. obtained agree well-with exptl. data from the|
Jiterature. 24 references. ) . Aniela Klein

/
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- (\Tmi’iii!) Second dissociation constant of sulfuric acid in
;atetonitr{x e and in (%imethyl fsulfoxide. Kolthoff, I. M.; Chan-
—-tooni, M. K., Jr. (Univ. of Minnesota, Minneapolis, Minn.).

J- Amer. Chewr. Soe. 1068, 90(22), 5061-4 (Eng). From poter-
——tiometric pay measurements with the glass electrode in mixts. of =
‘tetracthylammonium sulfate and bisulfate, the 2nd dissocn.
.———const. at 25° of H,SOy, denoted as pK9ugo,~, was caled. to be—

'25.9 in MeCN and 14.5 in Me;SO. Because of’electrostatic




repulsion the formation const. of the homoconjugation reaction !
SO2- + HSO,~ = H(SO4 3— in MeCN is only of the order of 30, '
‘while in Me:SO, in which the bisulfate ion is strongly H bonded !
;to the solvent, it is negligibly small. A previously reportedf
-value of pK4uso,~ of 9.1 in Me;SO as derived from pan measure- !
'ments in very dil. equimolar mixts. of Na bisulfate and sulfateis:
‘some 5.5 units smaller than the value derived from the pan of:
.tetracthylammonium salts. This is due to the highly incom-
plete dissocn.: NaSO«~™ = Na* + SO&-. The dissocn. const.'
‘of tetraethylammonium bisulfate in MeCN was 3 X 1072 At
. conens. <1 X 10720, the 1st dissocn. of tetraethylammonium:
sulfate is virtually complete in MeCN, while Kz = (EtN*]-
[SO&~]fEun +fsoit~/[EtNSO«)feunso” = 5 X 1073 In,
‘Me,SO both salts are practically completely dissocd. at concns.;
'<1 X 10722. From potentiometric pan data in sulfuric acid-’
:tetracthjrlammonium bisulfate mixts. in MeCN values of

'pKdm.s0, and K'nsons~ were redetd. as 7.8 and 4 X 10%, resp. .
| - ~__RCJC.
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13 51149. Bropas KOHCTAHTA AMCCOUMANMH it _”6'
JOTHl B AUETOHHTPHJIE H numemncyanjoxcuﬁg% 2
holl I.M,Chantooni M. K, Jr. The second “dissocia~
____tion constant of sulfuric acid in acetonitrile and in dimet-
‘hyl sulfoxide. «J. Amer. Chem. Soc.», 1968, 90, Ne 22, =)
.5961—5964 (anra.)

oy

~

///,—/

1TOTCHLHOMETPHYCCKHM MCTOIOM  (CTEKIAHHBIT 3.1CKTPOI)
npu 25° uayuena K-thas gnccounauus Hy;SO4 B aueronutpu-

I~/

\\#
W

- )

i

=

Al k

)

|

hﬁg_

ae (1) n  pumernacyabdorenae (H) B npucyTcrsin \
— - (Et;N)2SO4 () 1 Et,NHSO4 (IV) npu [y 1,43-10~4—-.. . >
8,72.10-3 M, {1V] 3,48-10-4—1,36-10-2 M n [H2S0.}5,6- (

+10-4—1,12-10—2 M. IToxa3ano, uTO KOHCTAHTa AHCCOLHALHIL.
H,SO, mno mropoit cryneun, pK;=259 B I a1 14,5 3 II.
___._BcreAcTBHE 3JCKTPOCTATHY. OTTANKHBAHs KOHCTAlTa paBHO- .-
pecits (K) p-wmt SO2-+HSO,~==H(S04)2*~ B 1 K=30, a

B 11, c k-puis_non HSO,~ cessan_ cuapyiofi H-cossbio, K— .

N

X

A
PN




ouenb Mana. Haiigennas paiee TeM Ke METOAOM B p-pax,
NapSO, u NaHSO, o Il 3naunTenbHO MeHbLIasg BCAHUHHA
pK2=9,1 06DbsiCHsIeTCST HEYUETOM NAJICKO HE3aKOHUEHHOIT [Nc-
cownamin Hota NaSO4~— 1o p-uui NaSO;~=Na.*+S0:~.
Koucranta auccownam 1V 5 1 pasna 3-10-2 Tlpu (1m]:
<10-2 M muccounauusi 11T B T mpakTHuecKi MpOTEKAeT Ha-
1EM0, @ KONCTANTa JAHCCOLHAILHH II1 mo BTOpOIl cTyneHi;
papna 5.10-3%. B II xax II, Tak u IV npiccounnpyioT npak-:
THUECKH HALEA0 mpi HX Konu-nsax <10-2 M. Ha ocnopai:
fOMyUCHHBIX  AQHNLIX  MEpPeCUNTaibl —panee MOJyuCHnble
(PYKXun, 1962, 15b437) 3unauens nepBoil KOHCTaHTBLI AHC-
cowiramin HoSOy 1 KOHCTaHTHl 06pa3oBaHiis nona H (SOy) 2*~
(coots. pK=78n K'=4-10%. 9. A Mexos
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l‘%zs__t,_\c sulfuric acid from measurements of the emf,

exchange membrane.
Biswas, G.; Ghosh, D

“Univy, Calcatta; Tndia).”
__1131-3 (Eng).

93835a Determination of the second dissociation constant of —

~Adhikari, Mahedev;
. (Univ. Coll. Sci.
J. Indian Chem.
Membrane electrodes,
(Padegon 11) and resin membranes (Dovw
225), have been used for detn. of the ioni
. a & aq.org. media.

across cation
lev; _Ganguli, D.;7
Technol., Calcutta
Soc. 1969, 46(12),——
e.g., clay membranes
ex S0WXS8, Zeo-Karb——
c activities in aq. and
An- attempt is made here to evaluate the —

. dissocn. const. K of relatively strong acids with such membranes.
"""""""" ~The value obtained for K, for H.SO, is considerably lower than ——
‘anticipated and the deviation 1s less i very dil. solus. where the -

~ """ membrane electrodes obey the Nernst equation._

_“__RCBK ___
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XOpOIlI0 _COorjacylorcst C. JiHT. JAaHHBIMH.

i 77
851018. TepmoauMHaMHueCKHE CBOMCTBA AMCCOLMALMN
Gucynbhar HOHA M NapUHAJbHBLIE MOMBHBIE TEMJI0EMKOCTH
CepHoil KHCAOTH W Oucyabthata Hatpus B
TeMneparyp.
,(/_le J. W. Thermodynamic properties jor the dissociation
*7 ol Disullate ion and the partial molal heat capacities of
—bisulfuric acid and sodium bisulfate over
temperature range. «Inorgan. Chem.»,
—-2174—2182 (aura1.) .
Hayueno p-penue cyabpara
— Bonn.yp-paxpf?Cl B m)mnaaoue 0—100°; n3 sxcnepum. Aan-—
'nbIX paccuHTaHBl 3lUauCHHS CT2HAAPTHOI mapu.
— rennoemkoctt H-HSO4 1 Gucyabdara uanxm,IOCTb napu
| TENAOTH JHCCOLHAIMH, a TaKiKe T-pHasi 3aBHCHM ;
——IIQOJIHIO]'( temnoemroctn H-HSO, u NaHSO,. Pesyasrarst]

YBEJIHYECHHOM
Readnour J. M., Cobb-

an extended
1969, 8, Ne 10,

HaTpHs B BoAe M B pas0.’

MOJILHOIT
3HAUCHHS

Peaionte

® O
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| A7~ 2 1969

54398V~Thermodynamic properties of high-temperature aque-

ous solutions. X. Electrode potentials of gulfatex;on et:]e:t?c?des
from 0 to 100°. Activity coefficients and the entropy of aqueous——

~ sulfuric acid. Gardner, William L.; Mitchell, R. E., Cobble,
S W. (Purdue Univ.; Lafayette, Indiana), 7. PhLys. Chem.—_.

1969, 73(6), 20214 (Eng). The potentials previously reported
for the Pt—H.|H;SO4(m1)|PbSO~PbO,~Pt and Pt-H,|H.SO4(m)|-

—~Hg:SO-Hg cells between 0 and 55° have been reexamd. by
using the recently exptl. detd. partial molal heat capacities of

y =-~-HaSO4. By a 3rd-law anal., it was possible to demonstrate that ~ ~ ~

4 most of the reported standard potentials cannot be correct over

| -—part or all of the 55° temp. range. By adopting the most re-
cent value of E° and activity coeffs. at 25° from one of the sets of

—_data for the Hg cell, it was possible to derive a consistent set of ———~
E° values and activity coeffs. for H.SO; and for the other cells

___over the entire temp. range. The thermodynamic data so ob- —-—
tained agree with the best calorimetric data and vapor pressure

___ measurements for H,SOq solns. RCKG ——
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1370602’ An inconsistenc

‘stant data of sulfuric acid at ele
leDobson, J. V. (Sch. Chem., Uniyv.
‘Newcastle upon Tyne, Engl.).
=(15), 501 (Eng).. Extrapolation of the data of
et al. (1965), to det. the 2nd dissocn. const. (

—45-190° and 1-8000 bars, gives K2 = 0.017 mol

a1/

in the sécond dissociation com-
vated temperatures and pressures.

Chem. Ind.

Newcastle upon Tyne,

(London) 1970,
E. U. Franck, —
K,) of H,SO, at
e/l. at 25° and 1 —

‘bar. Most literature values are 0.011 mole/1. at these conditions.

—By applying a correction term based on a X,

= 0.011 mole/l. at —

25°, the K3 values of F. et al. are then (4.57, 0.588, 0.118, and
—0.062) all X 10~ mole/l., resp., at 45, 100, 160, and 190° and 1 ——

DWIN

‘bar.
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V 16 B1198.  Tuccounauus
PacTBOPHTCASX.

KoJterns «Yxp. xust. #.», AH YCCP),
GuGanonp. 9 Hass,

paniblx H-Gyranoaom (I) ¢ aieranononm

xomn JQ 4, JJemunexnit  J. SIuuyxk I.

7y
/

i
It
SJIOT B ABOIHHBIX CMEIIAHHBIX'
. CHcTeMbl, oOpazopaunsie H-GyTanoaom
C MCTQHOJMOM, RHHJIHHOM JHGO JuUMermnanuauyoM. ®nan-

% €N~
ues, 1970, 11 ctp

17

KouayKToNeTpity, ‘'MeTO0M OnpefcseHbl KOMCTalTHl AHC-
counanin cephoii, ceselnoBoil; GTopcyabnhonosoit i TpHbTOpP-
YKCYCHOIT K-T B ABOIHLIX CMEWAHHLIX P-pHTeNsX, oGpaso-

(I1), aunsmnon

(1) auseruaanuannon (IV). Ha ocnomamimm usyuems
MJ0THOCTH, ‘BR3KOCTH, T0KA3aTCAsl NPEIOMJICHHS 1 AHIICKT-
pHY. MponiuaeMocTH (g) ycranoniaeno, uto cuctemot I—11 5
I—IV pecpra Maso.,OTIHYAIOTCS OT 1AEAJBIOCTH, a B CH-
creme_I—I1I naGuonatorcst napyueinis, OBA3anubie ¢ Kiuc-,




-JI0THO-OCHOBHBIM B3aHMOZelICTBHEM MeXAy  KOMMNOHCHTAMIL.
3akooMepHOCTI  di3Menenst  3aBuonMocreit - pK—l1/e .
1g Agno—1/e mOCTaBjenbl B CBfI3b C H3MCHCHHCM 3HEpPril
connBaTaliH p-pHTens. BEICKasano npeanosnokeHHe, UTO |
'ocHOBHBIN  (HaKTOPON, OGYC/JaBNIIBAIOUIEM HeJHliciinoe H3-!
MGHCHHE 3THX 3aBHCHMOCTe(l, ABJASETCS H3MeHeHle 3Heprni:
1 NPHPOABI COMBLBATALNNL- C HM3MCHEHHeM COCTaBa CMCLaH- !
noro pacrsopuTtensi. Coobut. I .cm. mpen.’ ped. ApTopedepart.
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. 16 B1197. L EIIL. )_],uccouua!!ug KHCJAOT B ABOHHBIX CMe=
waHebX pacTeopurensiX. . CHCTeMbI R-GyTaHOA—AaNpOTOH-

Huit pactsoprtean. Punanxkos  10. 4. Jleummnu-
ckuit . JI. (Pexxomnerns «<)K. ¢ua. xumnu» AH YCCP).

“Kiies, 1970;20 ctp., ., 6u6anorp. 18 nass. :

KOillILyKTOMCTVpH‘ICC}ﬂL\l MCTOAOM ONpeACSCHLI KOHCTAaNThI

| AMccoUHaUMH CepHOIt, ceneHoBoil H GpTopcyabdonoBoil X-T B

IBOIHBLIX OMEUIANHLIX p-pHTENsAX, 00pPa30BaHlbIX H-6yTaio-
aox (1) c rexcanom (1) a murpoGensoaonm (1H). HMayuenmt —

. TaKxe NJOTHOCTb, BS3KOCTb, NOKa3aTeb NPCIOMACHHA |
* aaaaekmpHy. nponmuaemocts () cueres I—II g I—III np ™

. 95°, PaccmoTpennt sapucnmoctd PK u 1ghone or o6pamuioit

| BeTHUHHB £ YCTaHOBJeENO, yTo 3asHcuMocTd pK—I1/e xyxe ™

NOJUHHAIOTCS TPaBHAY ﬂpﬂMO}HlHeﬁ«HOCTTH, YeM 3aBHCHMOCTH
Hpoa.uamxauponanm CJIGACTBlS, BBITEKAIOULHC:

Tghono—1/e. S
3 anasmaa yp-uns Bpeuctena-Hamafinosa.  Astopegepar

X




/970

%ggl}y Dissociation of acids in- binary mlxed solvents, 1.t~ -t
|n- anol-aprotic solvent systems. Fialkov, Yu. VYa.; Lesh-!
ichinskii, E. L. (USSR). Ukr 4 him. Zh. 1970, 36(8), 860-17- -~ - - -
‘(Russ). The d., viscosity, #, aad dielec. const. (e) of BuOH-! .
_,.'CeHuand BuOH—PhNO; mixts. were detd. The dissocn. consts. i - .
iof H.SOy, H.SeO,, HSO,F, and CF;CO;H were detd. in thesc
isolvents. PTots-of "K'""gamst 1/ fiave a break at ¢ = ~8. o . .
* ifor the hexane mixts. and a min. at e = ~20 for the PiNO; mixts. :

% OP1 K- ’U. ApK = pKua, — pKua, does not depend on the compn. of f the oo —

k- i“'*j RS ““"“"( 3)

mixed solvent. This is attnbuted to the identical charge on the -

acid and_the similar size of the anions, To n Howe Scott |,

. Y

SV R .
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A" 166>Qu1ck-response pickup unit of the temperatures of
2] ‘thermochemxcal reactions. lukhov, V. S.; Afanas’ev, M. I.; ;
! Ermakov, Yu. V. (USSR). Prib. Sist. Upr. 1970, (12), Zﬁlﬁussi _—
. . A shielded, finne thermocouple having. time const. 1.5 was used .

/ ¥ to measure the heats of soln. for H.SO4 in H:0 at 20- 95°. R
o Lucxle S. Davxson ’
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i "9B755. K mayuenmo mpouecca KomjeHCAUMM cepoji
- KHCJIOTBI, Stancu.Al., Calistru C. Contributii Ia
cercetarea procesului de condensare a acidului sulfuric,

= oo «Bul. Inst. politehn. lagi», 1972, Secc. @, 18, Ne 34, 77— -

84 (pym.; pe3. aura) .

Ha ocnopanun sxcmepum. panunix Bogemmrteiima Ka-
. . _.__..._. TasMa BLIMOJHEH DPACYeT paBHOBCCHA P-LUHH 0OpPa3opamg
S H2SO,4_ (I) B maponoit ¢ase: SO; (r)+H20 (n) ==1 r

A”g@‘a' AS ® “Todyweno MHK  coornowee Ing=—4,897,‘2/(T;)|_'
f 9

2'] +7,4104, B auanasone T-p ot 100 mo 500° natomice ayy-
liee COT/acHe C OMBITOM, YeM AaHAJMOTHYNBe YpP-HuK np.

Omunl xousepcnnn SOz 1 HoO nmpi X COOTHOMIEHHAX OT

0,4 no 1. Bouncaensr 3navennst Gpyuxunit AH°sgy, S°s, a -

A " . kr . .aBTOPOB. B 3TiIX Ke yC/MOBHSAX DACCUNTalbl 3HAUCHHS ry-

--—— TaKxe TemuoTul Ilcnapenus I, papuele coorB.  —I1,74.
-105 kaa/mosb, 75,0 xan/sonb-rpam u 1,965-10% kan/
/monb. ITonyueHHBle pe3y/abTaTl  peKOMEHAYIOTC  1JIs

~ TEXH. pacueroB npouccca konmeHcaunu I. C. Oropoauikosa

ERZ707 A
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4 Anldtions in sclenic acid. 8. Coroscopic siad:ies in
acid.  ionizaiion and solvolvsis ol basic zolutes.-

Nour, M. M.; Hussein, M. Ao Wasif, Saad  (Univ. Khartoum,

| Khortoum., sudwn). . Chem. Soc., Farcday Trans. 1 1975, -
T1(Gh 10ti—o (Sng). The £ps. of ag. HzSeOy solns. ol hases, e,

~ NaHSeQs, AcOH, and NHsNO3, were detd. and tie modes of
ionization of the solutes and the solvolysis. of nitrates and
chlorides were discussed. e




‘“'—_l/'——20 ES49.  Anomannsi TCMIOGMKOCTH  CCHOM KHCAOTHL
D .npn pasdapaeunn. Sinha 0. P, Puri & P, Specilic

— 'heat anomaly of sulphuric acid with dilution. «Chem. ~———~-
_ |+ Phys. Lett, 1975, 32, Ne 3, 495—498 (aura.)

' Ter10eMKOCTb 1 Y. 06beM cepuoit K-Thl IpH pasbas-
T JICHHI CHAYada HeCcKOJBKO YyMeHbllaloresd, a 3aTeM MOHO-

~-—1—= TOHHO BO3PACTAlOT, TIPHUEM TEMIOCMKOCTb JOCTHraeT MH- - —————

sMyma npi 98,5 pec.% 11;SO4 BuapiuyTo mpeinosoxe- -
[) 'y zlf_f‘_[/%j.{’ sie, uT0 3TH 3PGdeKTH BO3HHKAIOT H3 TeHmeHUHH K 00-,—————
/ﬂ 7 */ pa3oBaHuI0 CTEXHOMETPH. coennmennss  HzSO4-H20, q-ro(-
B - {/ ~Bupaxaercsi B yMeHbIeHIH opoboanoro of6bema. Ilpo- ... -—
) aHai3ipoBaHBl BKAAH B TeMJVIOEMKOCTb 3a  CHET JHCCO- :
) ——— " yuauiy H ACCOUHAIHH H,SO,. Ha_ oCHOBaNHH BbUIBHIY-
THIX TpEAMONOMKGHHiT 1 Teopui .Jle6ag—Xi1oKKeAs  ais
JIOHN3HPOBAHHBIX PajiKaJIOD puBefena ¢-1a, K-pas onu-
chiBAaCT aHOManbHOe IIOBEAelie TCIIOEMKOCTH  CEPHOIt
————— T[T K-Tbl TPH 'paséannemm.'ymenbmemxe yn. obvema mo obe - —w0

. cTopoHnl OT a6e. H.SO, cBuieTeIbLCTBYET O TOM, UTO pac- -
kak HoS04HO, 13K H H,S:0;

-*,W 7 == 110J107KeHIe MOJCKYJ
. 7 ﬁ,’ qpasierca Gonee  IVIOTHOYNAKOBAHHEIM g" ép‘.”l’.)‘“‘-.“é“m

_H.A0, o 1974~
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!
! decrease with diln,, ot Ist, before their expreied monotonic

7 Lsmylates the specific heat helavior.

1975~

9234y 0 Specific beat anomaly of sullurie actd with - -
~diutien. Sinha, 0. I'; Puri, O. 1. (Clark Coll,, Atlanta, Gu), -
~, Them, Phys. Lett, 1975, 3200, 495-8 (g, "'he specifie heat -
g the specific vol. of Hots0y  [7664-94-9] phow o alight |

Dincrease. - These cffects arise from’ the tendeney 1o forar the .
- tichiometric - Hz80411:0 [10193-30-83] compn, which puts'a =
" wuzeze on the froo vol; Ixploiting this idea and tho Debye- fueckel -

theory for- the ! ionized” radicals, a formula in dlerived -which -

LA V7T
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MLB7677 3apoavimeoGpazoBanne B cmecax H,SO,—
HO0. Marvin Dean C, Shugard William J.
Nucleation in H»SOs—H:0 mixtures. «J. Chem. Phys.s,
1977, 67, Ne ‘12, 5982 (aura.)

[Mpeacrapiensl 3KCNepHM. Jauible 1O o0pasopanuio
asposoneii_p_cucreme HoSO;—H,0. IMoctpoen rpadux 3a-
BHCHMOCTH KOHI-HM rasosoit ¢dasw H,SO; npu CKOPOCTH
nykneaunn 1 cm~3.cek~! OT OTHOCHT. BJAXKHOCTH M mpo-
Be/CHO CpaBHEHNEC C HEK-PHIMH Teop. pacueTaMH. OTmeue-
HO, 9TO pacyerbl mo Meroay Illyrapaa JalOT TOT XKe Hak-

_ JIOH, YTO M 3KCIEPHM. 3aBHCHMOCTb. I'. JI. Anapuuxos

R 7P 7
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\9 1 b1182. Tepmoaunamuka JICKTPOANTOB, 7, Cephas
uenora. Pitzer Kenneth S..Roy Rabindr_aP-N:-

EllVCStCI‘ LeonardF. Thermodynamics of clectroly-

tes. 7. Sulfuric acid, «J. Amer. Chem, Soc.», 1977, 99,

Ne 15, 4930—4936 (anra,) )

Ha ocnope teopiu p-poB Mak Mmuanana n Maiiepa p

TIPCANOJIOKEHHH O CTYNmeHYaTo AHCCOUHAUNH CEPHOf K-Thr

- (I) npeanozxkenn YP-HSl, OMICHLIBAIOUIHE 3aBIHCHMOCTL Oc-

4{/7( Aﬁ /LC MOTHY. KO3(b. M K03(. aKTHBHOCTH BOAH. p-pom I or
J / Konu-mi. Ilposegen kput. amaans .. SKCNEPHM. JaHuLIX,
00blYyHO HCNMOIL3yeMBIX st pacueTa KO3(. akTtuBHOCTH I,

a4 TaKxe 3HaueHH{t KoHCTaHT AHccouHaunn  GHCyabphaT-

nouos (K3). Tlo ayummm mammpy BBIYHCJICHB! I Taly.1H-

POBAHLI mapaMeTpnl Yp-unit._B_uwactHocTH, 3mavenie K.

2SI e



H3iACHO paBHBIM 0,0105. 3asHcHMocTy K, or T-pHl BbIpa-
AACTC  yp-HieM: ln1(2=14,0321+2825,2/7‘. Buiuncacipr
I TaGympoBanu Konu-iy oo HSO,~ n SQ,2- npiu us-
MCHEHHH KOHL-HH K-THl oT ( 710 6 M. Ilpn 25° TemoTa:
AHCCOU AU Gucynbgar-nona - Haligena paBHOIT
—5,61 KKa.1/M0Jb, a sutpomnn SO2- i HSO,~ 4,24-0,2".
n 32,1+0,3 Kaa/K-Moap  coots, Otyeyeno COOTBETCTBIE"
STHX  3HAYEHIT JIHT, Raimply, Tepyoaunawuy, DyHRWn |
AJIST p-Ln HQSO4=2Hnonn++SO4no;"2‘ paBnu:  AH°=
=—22844, A =—12,871 KKa.1/M:0.1b, AS°=-—3345 ka1/K.
*MOsb. B npuaozkeny PACCMOTPeHEL  3J1CKTPOXHA. cp-pa.
CMCUIaHNULIX BOAH. p-pop I COISIHOI  KHC/IOTHL,

~— —. _ B. B. Cepriesckui
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12 51357. TepMOAHHAMHKA 3JIEKTPONHTHYECKON ~ AHCCO-
(HAUMH B HeBOAHbIX pacTBopax. Puaakos 10. i, Ho-
podeena H. I, Uymax B. JI, KoBaabckasn B.IL
«DeKTpoA. MNpouecchl H METOAB HX H3y4d. Tp. 2-it YKp.
pecn. KOH(. TO 3JIEKTPOXHMHH, Hosowmockosck, 1977»,

" Kues, 1978, 124—127

KOH1yKTOMETPHYCCKHM METOJOM B HHTepBaie T-p 0—75°%
H3yuena 3JeKTPOJHTHY. AHCCOUHAUHMS CHJBHBIX NPOTOHHBIX
k-1 (H,S0y, CF3HSOs, ?QH;SO,) B HHIHBHAYAaJbHHIX H
CMeLIANNEX HCBOAW, p-pHTe/NfX, 8 YaCTHOCTH B CMHpTax.
[To T-pHBIM 3aBHCHMOCTAM KOHCTAHT 3JEKTPOMHTHY. IHC-
COLMALHH, PACCYHTAHHBIX TIO METOALY ‘®yocca — Kpayca
#a OBM <«MHP-1», onpejesieHsl TepMOAHHAMHY. Xapax-
TEPUCTHKH TNpOLECCa SJEKTPOJIHTHY. AHCCOIHALMH. IToka-
3aHO, YTO BO BCEX H3YUEHHBIX CHCTEMAX MPOUECC 3JeKTpO-
JMTHY. - AHCCOLHALMH HECAMONMPOH3BOJCH, 3K30TEPMHUYEH N .
npuBoaMT K Gosbluieii YNOPSAAOUEHHOCTH B cucreme. Pac-
cMaTpHBACTCSl COOTHOCHT. BJHSIHKE T-pbi it AH3JEKTPHY,
NpOHHIUAEMOCTH  HA  Pe3yJbTaThl pacuera TepMOAMHAMHY.
XapaKTepHCTHK. . Pesioume

e e
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e o B466.  YTouHeim:Me KPHCTA/IHUCCKOM CTDYKT bl 0e3-
./ W%"C,&QW

J07HOI cepHoit KncaoThl. Y U Pui-Yee, MaK C. W. Re-

- finement of the crystal structure of anhydrous sulfuric

cid. «J. Cryst. and Mol. Struct.», 1978, 8, M4, 193—199
(anrua.) i

Ha ocniose paiiee TIpHBEACHHOTO Macciiba HHTEHCHBHOCTEH

aas kpucranion HeSO, mpu HH3KOIl T-pe (—160°) (cMm.

‘7:,// Pascard Billy C.JA&ctrCtystallogr,, 1965, 18, 829) npexa-

AL EF L oF. n 1 MH

e L &% pHuATO NMOBTOPHOC yTOuHEHHC CTPYKTYpbl (1 K, aunso-

( Tpomnioe NpubiipKeiie, MOMpaBKa Hla BTOPHYHYIO 2KCTHHK-

C;;;f/l’ L e 7 LM R=0,099).* [TapaMeTpul MOHOKJ.  PCUIETKI: 4 8,14,
/ 4 b 4,70, c 854, p-111,42°, Z=4, . Tp. C2/c. MexaToMuble
’ pac

CTOSIHHSI B TETPasApHy.  MOJCKyJaX H,S0;: S—OH
1,528, S—O 1,419 A. Cunpupimi H-csizamu (2,624 A) wmo-
JICKyJIbl CBfi3aHbl B CJIOM, nepreiHKYIAPHBIC IJIOCKOCTH C.
Iast oGecneuenist, NOAOGHBIX KOPOTKHX cBsi3eil, MoJexyaa
pa3BopaunBaeTcs BOKpYr oCH 9 H ce COGCTBCHHAsT CHMMeT-

_ pusi cuixKaercs OT HACAALHON mm2 no 2. C. B. CoGoaesa

PGS ESL,
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Hy 50, 7950

1B768. O napieHHd  TNapos CEpHON  KHCJOTH.
Ayers G. P, Gillett R. W, Gras J. L. On the -
vapor pressure of sulfuric acid. «Geophys. Res. Lett.»,
1980, 7, Ne 6, 433—436 (anra.)
MeTonoM mepeHoca B nuTepBane 338—445 K H3MepeHhl-
/ ) napn. mapoB Hax p-pami HpSO4 (1) xonu-un 98,01 mace.%.
/ B peayabTaThl  H3MepeHHil BHOCHIACh ~—MOMpPaBKa Ha
X npucyrersie SO; B nmapdx, BeanuMHa K-poit HE NpeBHINana
6% npu 445 K. DxcnepuM. AaHHLIC NpeACTaBACHH yp-HiHeM
InP=—(10 156=£175)/T + (16,259£0,437) + (n—p°)/

1 //V ! /15;}*’ /8,3143 T (1), rae p—R°— PasuoCTh XHM. MOTEHIHAJIOB I
/ « B p-pe AAHHON KONL-HH X yncroft 1. Bhiuncyiensl H3MCHe-

VA7 /874 ®



HHS SUTANBIIN I 3HTpPOmHN B Tnpouecce ucmapenus I,
paBnbie 84,4%+1,5 kIlx/Moap i 135,2+3,6 Hox/monn-K..
JKCTpanosuesi TMOJIYCHHbIX AAHHBIX ONpeResieHo JAaBJL..
.mapos I npu 296,15 K nag P-poM Konu-nu 99 wmace.9,.
. o

K-poe CcocTaBHJaIo .1,3i{:g <10-8 arwm. Ortyeueno, yro
PaHHHE OUEHKH 3TOi BeJHUHHBI (ncnosb3yemrre gas pacye--
Ta IPOLECCOB KOH/CHCALHI napos I B crpatocepe) qa-
BaMI 3aBBIUEGHHBIC  HA  MOPSMOK  3HAYCHMA.

I1. M. Yykypos:




_ | - 1980
Ha 50y

"4 93:"155959p On Lho vapor pressure of sulfuric peid, Ayers,
G. P.; Gillett, R. W.; Gras, J. L. (Div. Cloud Phys., CSIRO,
- Epping, 2121 Australia). Geophys. Res. Lett. 1980, 7(6), 133-6
(Eng). The vapor pressure of H2S04 over 98.01 mass-S sulfuric
acid soln. was detd. exptl. at 338-445 K. Value

] s of the enthalpy
P and entropy changes upon va (Lrlizalmrlx dleduced from the duta
- ag ell with other ests. available in the iterature.
A o -2aree well with other ests. avails .

e-A- 1950, 93,M16
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Petkovié¢ Djordje M, Ruvarac

Aleksandar Lj. On the dissociation of strong acids
in aqueous solutions. «[nac. Xew, apywT. Beorpaa»,
1980, 45, Ne 11, 549—556 (anra.; pe3. cepGoxops.)
Huccounauus CHABHBIX K-T paccMoTpeHa KaK B3aHMO-
aeiicreie HA+H,0=H;0++A~-. Ias ofnpejeseHHsT KOH-
CTaHTLL JHCCOLHALMH HCNO/NL30BAHO BbIpakehne 1g (as?/
ay,0%) =1gK+lg(analay,g) (1).
3HAYCHHE KOHCTAHTLI MOKHO ONPEACAHTb TO IOJIOMKCHUIO
TOYKH neperHb6a HA 3aBHCHMOCTH JICBOI YacTH yp-hus (1)
OT aKTHBHOCTH BOABL @pj . IIpuBelensl K-Ta M noayuyen-

Hble 3HaYCHHS KOHCTaHT Auccounawnn: HoSO, (4,10, mep-
Bas cryneun), HBr (2,90), HJ_ (1,69), FHCIO, (1,41),
HCl (1,31) u HNO; (0,556). Oti 3naueHnim RoHcTanT
“OAN3KH K ONpPCACACHHBLIM B JIHT-pe CNCKTPOCKOMHY. METO-
JaMH. ITo pesiome

O JHCCOUHALMH - CHIBHBIX KHCJOT B BOLHBIX:

Ilpeanonaraercs, urto
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“particles is estd. .

7250

93: 245745v The gulfuric_acid saturation vapor pressure:
measurement and implications for the aerosol condensation.

‘Roedel, Walter (Inst. Umweltphys., Univ. Heidelber}:, Hcidelberg.

Fed. Rep. Ger.). Aerosols Sci., Med. Technol. - Biome

Influence Aerosol - Conf., 7th 1979 (Pub. 1980), 273-8 (Eng).
Edited by Stoeber, W.; Jaenicke, R. Ges. Aerosolforschung:
Mainz, Fed. Rep. Ger. The vapor pressure, P, of H25Uq¢ at 23°
was measured. The obtained P value is 2.5 X 10-5 torr.
Formation of new particles in presence of preexisting aerosol

-4 %y//,zj/z/afﬁ‘
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" 96: 12240y A compilation of thermodynamic and transport
proportics of aqueous sulfuric acid. Staples, Bert R.:
Wobbeking, Theresa F. (Natl. Bur. Stand., Washington, DC
USA). Report 1980, NBSIR-81-2276; Order No. PBS1-229171,
27 pg. (Eng). Avail. NTIS. From Gov. Rep. Announce. Index

.) 1981, 81(23), 4886. A detailed compilation of sources of

- S (U

: ’ ﬂ data for the thermodn. and transport properties of aq. sulfuric

= { éL gcicli (ils é)resentcd. All ranges of temp., concn., and pressure are
included. = .

O
CA. 1982, 96, N2,
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77792: 136289h Enthalpics of dilution of aquebns electralytes:

sulfuric acid, hydrochloric acid, and lithium chloride. Wuy,
Y. C.; Young, T. F. (Cent. Consum. Technol., MNoil. Bur, Stand.,
Washington, DC 20234 USA). J. Res. Natl. Dur. Stand. (U. S.)
1980, 85(1), 11-17 (Eng). Calorimetric measurcments at 25° of
the heats of diln. of aq. iizSOa LiCl and HCI were performed by
using two different isothermal calorimeters. ‘1he results of this
work and that of three earlicr calorimetric investigations and one
Raman spectral investigation were used to cnle. values of the
relative apparent molal enthalpies, and relative partial molal
enthalpies for these electrolytes. o o .

@




WoS0, Ot 9377 /980

A ) 14B1679. Juraibnuu pasGapaenus BOAHBIX PACTBOPOB
AL é& 7CKTPOJHTOB: CEPHOI KHCJIOTI, XIOPHCTOBOLOPOAHOIL KHC-

JOTHl H XJOPH,
"thalpies of dilutigh

#ZZ hydrochlorig acid}.and ; Lithium chloride. «J. Res. Nat.
But. Stand.y,; 1980, 85, %e 1, 11—17 (aunrJ.)

- "
Kanopm.\x-;rp‘nuc"ci{xm MéTogoM mpH 25° M3MepeHbl H Ta-
GyaipoBanbl SHTAMLNHI Pa3GaByielilsl BOAH. P-POB

H,SO
. (0,00090—6,4 M), LiCl (0,026—6,7) u HCl_(0,018=T.5).
4#&,@ Ha ocuoBalimi NOJyUCHHBLIX PC3IYJAbTAaTOB H JHT. AQHHLIX

wrnsa. Wu Y. C, Young T. F. En-

- of agficaus clectrolytes: sulfuric acid,

BLIYNCAeHBl H TaGy/aHpoBatbl OTHOCHT. Kaxylluecs Moaalb-
Hble SHTAJLIHH 11 OTHOCHT. Napil. MoJaJjblble SHTaJbIHH.
- R e M. U. Ulunuua

@ ” ©
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/{2506/ /98/
Pr-oedh N.) et ol .

A—l[/ée/}'bd/ éz COTYLPUj; C/ZUU'Y\.)
1981, 2., N3, 225-230.
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' 98: 114640n Dissocation of strong acids in aqueous solutions.
Petkovic, Djordje M. (Chem. Dyn. Lab., Boris Kidric Inst. Nucl
Sci., 11001. Belgrade, Yugoslavia). J. Chem. Soc., Dalton Trans.
1982, (12), 2425-7 (Eng). The dissocn. of strong acids was
considered as the interaction between the acids and Hz0. The equil.
const. (K) expression of that interaction was rearranged and used to
det. K. Plotting of exptl. data as y = faw (aw = activity H:0) led to
the appearance of an inflexion point where the activity quotient
aacid/aw can be substituted by the ratio of total concns. of acid and
H:O at the inflexion point. The dissocn. consts. of H:S04, HBr, HI,
HCIO4, HC], and HNOs were calcd. R IR

— | erm—
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C.A-1983, 98, v/Y



8 53199,  Onpenencune aktuswoctn H,SO, u cootser-

CTBYIOIUHX HOHOB B KOHUEHTPHPOBAHHBIX pacTBOpax cep-

Hoit kucaotsl. Determination of activities of H,SO4 and

its constituent ions in concentrated sulfuric acid solu-

tions. Awakura Yasuhiro, Michimoto Tat-

suhiko, Takeshima Yasushi, Majima Hi-

roshi. «llanki karaky oéGn xoré GOyuypnu karaxy, Denki

kagaku», 1983, 51, Ne 3, 302—309 (aur..). MecTo xpane-

. nust TTTHTB CCCP

ITpu 298,15 K nocp}gucr(no.\t nsncprgxtmﬁ 3. Pztoc. npls;geoﬁ-

Ke, cogepxxaueit D Pt (uepub) — H — »
QML(MCM onpeneneﬁ){:m aktupnoctH HoSO4 B Boau. p-pax H,SO; —
Na,SO; u HSOq— MgSO;4 ¢ Konu-HsiMH K-Thl H cyastara

0,1—3 Ma u 0—2 Mua coors. OueHenbl Tak:Ke 3HaueHHS

aKTHBHOCTH H¥-HOHOB B AQaHHBIX p-pax nmyTeM H3MepeHHif

3. I. ¢. B siyeilke ¢ nmepenocoM. ITo 3HaueHHsIM aKTHBHOCTH

H,SOy .~ Ht-nomnos, ¢ ncnosnb3oBaHHeMm TepMo-

X.198Y, 19, w5



JMHAMHY. KaHCTaHTH! - JHCCOLHALLMM, OTNpeAcenbl aKTHBHO-
et nonos SO~ u HSO4~. Coraacno no.ayucHhblM pe-
3yabTaTaM, akTHBHOCTH Hono H* B p-pe H,SO; yMmenb-
watotest npu aoGasaenni NagSOs 1 ocraiorcs moutH no-
crostnuiMi npu poGasaennn MgSOy, B otamuie  OT JNT.
nanupx aas cucremst HCI—MCln, B K-poil aKTHBHOCTH
jonos H+ pesko yBeaHuHBAlOTCs npi A00aBJICHHH MCl,.

. . o * - Pesiome



/Ry _ , /983
UZ y 4/ ) 5 B2202. Heiitponorpaduueckoe H3yuenuwe noanKpuc--

Tamanueckux HySO4 u HpSeOs. Neutron-diffraction study
of polycrystalline H,SO; and H,SeO,., Moodenba-
ugh A. R, Hartt J. E, Hurst James J.,, Youn-
gblood R. W, Cox D. E, Frazer B. C. «Phys.
Rev B: Condens. Matter», 1983, 28, Ne 6, 3501—3505
(anra.) "
MetonoM HefiTpoHorpagui moOpoumlka H3yueHbl KPHCT.
crpyktypst HoSO4 (I) 1 HoSeO, (1) npu T-pax GAH3KHX
K maaBnennio, (240 n 330 K coors. u 10 K (o 2,34 A
ans I u 1,55 A ans Il, MonoxpoMaTop — MHPOJHTHY, Tpa-
UL ‘N Q.,[ . ¢ur (002), mowarosoe ckanuposaiue ¢ uHTepsajom 0,05
¢ 20). YTouHenHe NPOBEAEHO INOJHOMPODHILHBIM METOAOM
M ’é/ 2 JNBEHAaAUaTH MO3HU. mapaMeTpoB R0 Ri.p 389 (240 K),
% %}[ 258% (10 K) pas I n 23-X mO3HUHOHHLIX NapaMeTpoB.
no Rup 32,2 (330 K) u 33,3% (10 K) mas Il. Kpucraa-
au I pomGuu., ¢. rp. C2/c mpu oGeux t-pax, a 8,1310.
n 8,1824, b 4,7673 u 4,6549, c 8,6335 u 85015 A, P
111,608 u 111,521 npu 240 u 10 K coors. Atomst H B.

X.1G8Y, 19, ~vS



crpyktype I ynopsimouennt npu oGeHx T-pax. MexaToM-
Hple paccrosnHg S—0 1,40 u 1,54 A (240 K) u 1,48 u
149 A (10 K), manna H-cBsizu 1,49 (240 K) u 1,65 A
(10 K). Il xpucranauayercs B ¢. rp. P 2,2,2), a 8,5416 u
8,3330, b 8,1807 u 8,1286, ¢ 4,6233 i 4,5913 A. B cTpyk-
Type II nMmeloTcst nBa THna H-cBsideil: oaHa — 1,66 A mpu
oGenx Tt-pax; Japyras Mensierces or 1,70 mo 1,58 A mpu.
nepexoge ot 330 k 10 K. OGe cBsi3H ynopsjouyeHH INpH
HCCelOBAHHBIX T-pax. MeaTtoMuble paccrosiiisg Se—0
1,66—1,75 u 1,54—1,70 A npu t-pax 330 u 10 K coots.
Ha ocnoBanni anaimsa CTaHAapTHHX OTKJIOHEHHA H Be-
JHYHH JJHH XHM. CBfideil ClesaH BBHIBOJ, YTO NOJYyYeHHble:
MPH YTOYHEHHH pPHTBEJbLOBCKHM METOAOM  CTaHAapTHHIC:
OTKJIOHEHHSI YTOYHSIEMBIX NMapaMeTPOB 3aHHXKEHH MO Kpaii-
Heit Mepe B 3—4 pa3a Nno CPaBHCHHIO C OXHAACMbIMH.
“- IT. A. CaHZOMHpCKHIT

Coe.
w
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24 B3034. O Temnepatype KHMEHHS M Tenjore ucnape-
‘ns cepuoft Kucaott? What is the boiling point and heat
of vaporization of sulfuric acid> Myers R. Thomas.
«J. Chem. Educ.», 1983, 60, Ne 12, 1017—1018 (anura.)

CrtaTtbsi nocBsilllcHa npo6seMe YTOUHEGHHA T. KHI. H Tem-
norst nenapennss (TH) HeSOs. Orseueno, uTo B pasiny-
HHX cnpasounblx u3gauusx (CH) npusoasitcs mpoTHBope-
yupble gaHuble (J1), He YuHTbIBaIollie TOrO OGCTOATEJBCT-
Ba, uTO onpefeauTb 3tH [l Ans yHCTOIl H2SO; HeBO3MOKHO,
T K. 3TO COCAMHeHHe Jaxe NpH KOMH. T-pe pasjaract
cs. TIpeasoxkeHo HECKOJBbKO MyTefl pelueHHs JAaHHOH Tpo-
Gaembl. B mepByio ouepeab, HeOOXOAHMO NPOH3BOAHTH OIn-
peneseHne HckoMbix [l mpu mxaBa. B 1 atM, TOraa. T. KHI.
H,SO, 280° C. Buiwe T. KHN. MIPH MPOJOJKEHHH AHCTHIA-
win obpasyercs aseorpon HpSO4 ¢ HyO, cocroswmit  na
98,33% u3 HpSO, m xunawwmit npu 338,8°C.  Jlpyroit

X1 /98y, 19, v AV




nyTb — NPHMEHEHHE 3MMHPHY. yp-HHS JIyunHckoro (Luchin-
skii), mo K-poMy MOXKHO ONpefeJHTb TENJOTY HCMapeHHs
HoSO, (16,83 kkan/monb). M, nakomem, mnocieauuii Ba-
PHAHT nosayvueHHss HeoOXoAMMBIX I, CYHTAaTh, YTO T. KHIIL.
€CTb Ta T-pa, NPH K-Poii H3MeHeHHe CBOGOAHON SHEPrHH
NpH nepexoae OT KHAKOCTH K Napy paBHO HYJIO, NMpHuYeM
cunTaercs, yto ra3 O/AH30K K HAeanbHoMy. B atom cayuae
noJy4alorT OAMH M3 BapHaHTOB T. KHn. (328,6°C) u Tenso-
Tol Henapenus (14,83 kkam/moas). TIlocaeauit cnoco6 on-
pexeaenns paetr Gosnee Tounble I, Hexkean I, moayuenuule
u3 yp-uust Jlyunnckoro. T. o6p., B CH, kak cuutaer aBTop,
JOJKHBL ObiThb npuBefeHsl [, nosyyennsle 1- # 3-M Mero-
naamu. Ilpusomutcs tabauua ¢ I mas H,O u H.SO, B 3a-
BHCHMOCTH OT KOHU-HH nocieaxeir (85—98,3%). M. B. A,
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13 53203.  AkTtunHocTy' HSO4, cyasdat-nona n Boam
B KOHUCHTPHPOBAHHBLIX CEPHOKHCIbIX pactsopax. Majima
Hiroshi, Awakura Yasuhiro. «Piocan To KOTé,
Sulphur. Acid and Ind.», 1984, 37, No I, 1—8 (s1m.)

OG3op. T'paduueccknn npexcrasicnu KOHIICHTpall. 3aBH-
civoctit axripnocreit H,SOy, nonos H+, SO.2~ 5 kon,
Bomit. p-pax cyecelt H;SO; (1) — MgSO,, T— Na,SO; 1
I —Li;SO4 npu 298 K, a takme cp. K03(. aKTHBHOCTH
Li,SO4 B cucreme I-Li,SO;—H,0. Omicanst MCTOJBI Ornpe-
Aeqcniist K03¢. aKTHBHOCTI( B BOAH. P-pax 3JCKTPO.NTOB,
B TOM uHCJAC C NOMOWbIO  3JekTpoga PbO,—PbSO,.
Bu6a. 25. . : A. C. Conopkun
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1 63016. KaxkoBm 3HAuYeHHs] TOYKH KHMCHHS H TEMJOTH
napooGpa3oBanusi cepHoit kucaote? Welchen Zahlenwert
haben Siedepunkt und Verdampfungswirme fiir Schwe-
felsiure? Myers R. Thomas. «Chem. Lab. und
Betr.», 1984, 35, Ne 8, 388—389 .(nem.)

PacoMoTpenn M NpPOAaHANH3HPOBAHH JIHT. AaHHHeE 1O
T. KHIL. H TemjoTe mnapoo6pasoBannst H,SO, auccoun-
Hpyloweil NpH MOBHIIEHHHX T-paX. OTMeyeHo, yTo napo-
Bast (asa mmeer coctas, coots, ¢-ne H.SO, npu nopMansb-
HoM artmocdepHoM aaBa. uH T-pe 280°C. DTo 3HayeHue
MOXeT OMTb NpHHATO 3a T. Kim. H:SO, B oGmyHOM moO-
HHMaHHH 3TOro napamerpa. Mamenenwe cTanA. cBOGOAHOI
sHepruH mnepexoja xKuAK.—ra3. H,SO, pasHo Hymo npH




329° C. D10 3HAUeHHe MOXKET PacCMaTPHBATLCS KAaK T. KHIL
npu pacyere KoHcrauts Tpyrtona. H,SO; oGpasyer aseo-
TPONHYIO cMeChb € BOAOH, comepxamyio 98,33% H,SO, c
MakcuManbHoit T. kmm 338,8°C, ¢urypupyioweii B cnpa-
BounHKaX. ITpuBeaeHsl 3naveHHst TemJaoT napooGpa3oBaHHs
H,SO4 B cmecax ¢ ‘Hp0, comepxaumux 85—98,3% H,SO,.
Wies AN - A. E. Bosbnsn
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) 12 B3057. TepmopunamHka mpouecca TEPMHYECKOTro:
pPasyoxKeHHus oTpaGoTaHHOil

cepuoii__kucaorhl. [len-.
¢eabn b. E, Xuaypecnes A, T, ITepbuan-
ep B. M. «Tp. HUM mo ynoGp. 1 HHCEKTO(YHTHUHAAM?,
1984, Ne 244, 100—105
Onucan MeTOj pacuera PaBlOBECHOTO C€OCTaBa MpOAYK-
TOB TEpMHY. Da3JONKeHH:A orpaGoTaunuoil cepHoil  K-THI,
copepiKalueil Opr. NpHMecH, B MPHCYTCTBHH BO31YXa.

S I AsTopedepat
/// -

X /G835, 14, N I%
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16 63014 Jlen. TepmoauHaMHYeCKHe MNapaMerpHl peax-
LUHH B3aHMOJCACTBHSI  CEPHOIl __ KHCJOTHl _ C YIJ€pONOM.
Mendeasn Bb. E,” Xayamnes A T, Ciopka-
es A. A Pen. «K. npuxa. xmmuns» AH CCCP. JI, 1984.
10 c., ua. BuGmnorp. 4 nass. (Pykomncs jen. 3 BUHWUTH
13 anp. 1984 r., Ne 2327—84 [len.) :

Pa3paGoTan :aqropHTM pacucTa TCPMOAHMHAMHY. mapa-
METpPOB Pa3HUNbIX P-IHIT ¢ HCMONb3OBAHHEM TIPHBENCHHO
sueprin I'nGGca, peamisosannsii na 9BM EC-1022. Auro-
PHTM TMO3BOJACT MNPOM3BECTH DACYeT H3MCHEHHA SHCPrHH
Tu66ca M SHTAJBIHH, KOHCTAHT paBHOBeCHSI Ge3 HCNOJMb-
30BaHHs AAHHLIX TIO T-DHLIM 3aBHCHMOCTAM TCMJIOEMKOCTeR
nast moboro nabopa p-UHil ¢ ydyaCTHeM paccMaTpHBAEMHX
KOMNOHEHTOB. [IpefycMOTpeH PpacyeT TOrpelHocTeil Jo-
rapudMa XoHCTauT ‘paBHOBecHs p-unit. ITpoanann3npoBanu
T-pHBlC 33BHCHMOCTH TEPMOJHHAMHY. TIapaMeTpoB  p-Lii
BOCCTAHOBJICHHSI CEPHOIl K-Thl, COJAep¥Kallefl Opr. NMPHMCCH.

: ER sTopedepar,
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4 10 B3315. Onpenenene KOHCTAHTHI AHCCOLMALMH cep-
HHCTOIl KHCJOTBI NPH BBLICOKHX MOHHBIX cHaax. Maxa -
penro B. A, Slkosaes B. A. «Oxpana okpyix. cpeast ot
3arpsashennst npom. sui6pocamu LBIT». JI., (1985, 142—145
* MeronoM paBHOBeCHBIX NABJICHHA — MOJYYEHBI 3HAYCHHS
CMCLUAHHOH KOHCTaHThl JAHCCOUHAUNH CEPHHCTON K-Thl NpH
T-pax 25 u 50°C u mouuoit cune p-pa g0 5M.

. ABTopedepar
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1985, 36, Ne 6, 428, 431—432 (uem.; pes. aiiriL) )
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6 53313.  PactBOpnl CEpHOM KHCJIOTHI KaK  HCTOUYHHK
CPABHHTEALHLIX AAHHLIX MO AKTHZHOCTH BOALL TDH PaA3MH-
nbix Temnepatypax. Schwefelsdurelésungen als Feuchtenor-
male fiir die Wasseraktivitdt bei verschiedenen Tempera-
turen. Resnik S. L., Chirife J., Fontsn C. Ferro. «ZFL>»,

C mcnonb3opamueM yp-imit Teopun ITuTiepa nposeaeH
‘pacueT aKTHBHOCTH BOJBI (aw) B BOAH. P-pax CepHOil K-TH
(1) pa3nnuHOil KOML-HIL Buiuncsensl H TaOyJanpoBaHbl 3Ha-
yeHNsl Gw NMPH H3MEHEeHHH KOHU-HH I ot 0,5 mo 40,0 »macc.%
(war 0,5%) 1t T-pHl OT 0'no 55°C (war 5°). TIlo pesiome

X-1986, 14, V6 .
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//(/'Z 4/ 7 3 u222. Crpyktypa xuakoii cepuoii KHuCa0Th.  The;
sstructure of liquid “sulphuric acid: )Kndreani C., Pet-
-rillo C., Sacchetti F. «Mol. Phys.», 1986, 58, Ne 2, 299—
‘306 (anra)
IIponenentr neenenobanns Merozamu Audpaxunn uneiitpo-
HOB I PCHTFCHOBCKHX Jiyueil JHefiTepupoBanHoil cepHoit
KHCJOTHL C LEJbIO COMOCTABJCHHS -CTPYKTYP JKHAKON N
TBepaoit (as.  Onuonpemenioe mnpuMenene YKa3aHHBIX |
ABYX MCTOAHK NO3BOJISICT JIOKAJH30BATh MOJOMKeHHe Kak:
ACrKHX, TaK H TSKEALIX aTOMOB. PesyasTaTht moapoGio
oGceyxxnaalorest. Tlokasano, yto CTPYKTYPBI CEpHOIl KHCJIOTHL
B JKHAKOM H TBEpPJOM COCTOSIHHSIX CXOZHHI. ComocTaBieHle
'C JaHilBIMH 10 BOAE NMOKA3kIBaeT, UTO CTeNelib ynopsaoveH-
HOCTH B pacnoJoxenui aToMOB BOXOPOAA B TBepAOit a-
3C HC HMEET HeMOCPCACTBEHHON CBSI3H ¢ BOZOPOAHOIL
CBA3aHHOCTBIO COOTBETCTBYIOMWIEH IKHAKOCTH.

A. A. Toactynos;

- -
s

R 1987, 18 N3
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/ 104: 215383d Optical measurement of the cvaporation of sulfuric
acid droplets. Richardson, C. B,; Hightower, R. L.; Pigg, A. L.
(Phys. Dep., Univ. Arkansas, Fayetteville, AR 72701 USA). Appl.
Opt. 1986, 25(7), 1226-9 (Eng). =Single um-size H:SO4 droplets
were levitated in vacuum in a quadrupole trap through which passes °
the beam from a He-Ne laser. Scattered light was monitored by a
fixed detector as cavity resonances were excited in the evapg. droplet.
Mie-Debye thcory was used to det. particle size, which, with kinetic
theory, yields vapor pressure. Over —10-+30°, the vapor pressure of .
[ /0) pure HzSO4 is In p(torr) = (2070  1.74) - (9350 % 499)/7(K).

C.A /986, /0Y, waA
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TepmomunaMuKka peakiHi JHCCOLHALMH CEPHOM KHCIIOTHI H
Tpuokcuaa cepsl / b. E. llleadensa, P. P. Banees, JI. I'. Tap-
xoB, C. ®. I'arapun _

/| XypH. npuki. xamun. — 1986. — T. 59, Ne 8. — C.
1856—1858. . :

Bubymorp.: 5 Hass.

—— 1. Cepnas kucnora — {uccommanusi — Tepmoauna-
muka. 2. Cepa, Tpexokucr — Jlucconnanus — Tepmoauna-
MHKa.

Ne 14917 Fh 7
18 \e 1045 : /—(7 -
BKIT 16.02.87 VK 541.122.4

M3a-80 «Kuura» ‘ EKJI 17.8
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) 2B3214. BU3NKO-XHMHUECKHE CBOACTBA CHCTEMbl CE-
pa—oneym. Karpamanos I. I, JXykosa A. A,
Butkos B. C., T'y6apesa B. H., Cyuies B. C. «)K. npukm.
xitin», 1987, 60, Ne 10, 2777—2181

B V®- u suaumoit 06JacTH CHCKTPa HccJe10BaHbl pP-pH
yncroro osneyma (I), comepxatucro 189 csoGoanoro SOs
(I (p-p ;i p-p (1), copepKauuit  405-10~* M S;03
(111) (p-p 2); JTasoHHHl P-P cocrasa p-pa (2), moayuen-
Wbl myTeM p-penus B 1 KpHCTa/IOB 1 (p-p 3); p-p L
conepxaiero 18% cBoGOAHOrO 1 wn 710-10-* M I

-p 4). Vamepenn yA. 3JICKTPONPOBOJHOCTb P-POB (N—
(4) ¥ BA3KOCTb (m) p-pa (1), a Takxe p-poB (1), co-

A ﬁ JepKallHx 650-10—4 ‘1 562-10-3 M IIl, B nnrepna’ic T-p
998—353 K. [lokasano, 4TO CKOPOCTb pasaoxenus I B
p-pax ¢ cbpa3oBanHeM SO, (IV) BospacraeT npH MNOBH-
LLICHHH T-pBl. DxCrepHM. 3aBHCHMOCTH 1] _ONMHCaHH yp-HHEM

X. /288, /19 N




]nq=ao+'alT+azT2, rae T —T-pa, a; — NOCTOSIHHBIC,
Haiieno, uto npu 293 K Tensopoit addexr, B3aHMoAeHCT-
pus p-pos III B I c p-pamu H.SO,; (V) u3meHnsercs B 3a-
BHCHMOCTH OT coctraBa oT 489 jo 52,8 kl#/moab 1 oT-
nxuaetces ot Temsosoro 3ddexra B3anmoneiictsns I ¢ un-
croit V (45,4 xJxk/moab). Hccienosana KHHETHKA pasJo-
wenna 111 B I pasamuioro cocrasa npu T-pax 343—
373 K n onpeacieHbl NapaMeTpsl KHHCTHY. yp-HHs, ONH-
cuBarollero ckopoctb pasioxenns I 1o V.

i e e — AL C. CONOBKHH.
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{ 107: 65547f Calculation of gas-liquid equilibrium in the sulfur
trioxide-water system. Mikhailov, G. V.; Vitkov, V. S.; Rusinovskayna,
0. V. (USSR). Khim. Prom-st. (Moscow) 1987, (5), 289-91 (Russ).

A generalized expression for caleg. the vapor pressure of aq. H2804 is
_derived at 45.0-98.3% H2504 and 60-300°, -

%,

¢.f-198% 107, w8 ®
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952041. H3yueHHe BBLICIUIMX THAPATOB CEPHONH KHCJO-
Thi: oGpasoBanue M crpyktypa H,SO4-6,5H.O u H,SO;-
-8H:0. Zur Kenntnis der hochsten Hydrate der Sthwefe-
Tsaure: Bildung und Struktur von ~H,SO4-6,5H;0 und
H.SO,-8H;0. Mootz Dietrich, Merschenz-Quack
Angelika. <«Z. Naturforsch.», 1987, 42B, Ne 10, 1231—
1236 (ueM.; pe3. aHrJ.)

C npumenenuem MeromoB JITA n HH3KOT-DHOIt peHTre-
HorpadHn  H3ydeHH (a30BHle  COOTHOLIEHHS B CHCTeMe
H;SO,—H:0 B 06x. cocraBos 80—1009% moa. H.O mnpu
T-pax —190—0° C. YcTaHOBJEHO HaAHYHE HHKOHTPYIHTHO
naassweiics ¢asnt (—54° C) H,SO4-6,5H.0 (I) meracra-
6uabHOM (a3l aHAJOTHYHOrO COCTaBa, a TaKXKe MeTacra-
6uabnoit H,SO4-8H,O (II). Mounoka. I u Terparon. II
uayuensl’ MerogoM PCrA (coots. —84 m —110°C, R 0,018,
0,022, R» 0,025, 0,031), sHaueHus a 6287, 7467, b
2687,6, ¢ 593,6, 2144,5 im, § 112,26°, p (Buru.) 1,54, 1,35,

\_4




Z 4, 4, &. rp. Cm, I 42d. OGe dasst M. 6. MPEACTABICHH
KaK THAPATHPOBAHHBIE COMH HOHOB OKCOHHS €O CTPYKTYyp-
g G-namn cooTB.  (HsO2) (H;0;)S04-1,5H,0 1
(H50;)2S0;4-4H0. “KaTnonst H HefTpa/JbHEe MOJIEKYJIbl
H,0 o6pasyior kapkac 3a cuer H-csseit.

= : e n = n ___ .M. B. Bapdoaomees

/ ¢o9.
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ﬂﬁ 11 B3237.  Bropas komCTAaHTL' HOMM3AUMM CepHOR Ki-|
z/ 4/ CJIOTH B BOAHLIX pacTBopax npu 298,15 K 1o AaHHbIM
H3MepeHust 3. 1. c. B aueitke H, (g)/H.SO; (aq)/Hg,SO;-
(s)/Hg npu orcyrctsum Gydepa. The second ionization
constant of aqueous sulphuric acid at 298,15 K from
the electromotive force of the unbuffered cell: H,(g)/
[H2SO4(aq)/HgSO4(s)/Hg / Mussini P. R., Longhi P.,
Mussini T., Rondinini’ S. // J. Chem. Thermodyn.— 1989.
— 21, Ne 6.— C. 625—628.— AHra1.

MetoaoM s.4.c. ¢ HCMONb3OBaHHeM si9efiKH Pt/Hy(r)/
/H2SO4 (Bonn.) //HgaSOs (18.) /Hg/Pt B oTcyTCTBHH  GY-
¢epa B BoaH. p-pax npu T-pe 298,15 K. onpenenenst Kok-
cranta 2-it crymeun auccounaunn (K°)  wu napamerp
(a0) pasmepa monos B p-pax H,SOs. 3nauenns Ky u a,
cocraBasior coorB. 0,01039+0,00018 u 0,43 (um), uto
Xopowo corjacyercst co  3uadenneMm  Kp° (0,01043=
=+0,00020), nmonyyenwm B sueiike Pt/H,/HCI (my),
H,S0, (m2)//AgCl/Ag/Pt npu mncnosbsoamnn aas pacue-
Ta TOro e C€aMoro 3nauecHust napamerpa a, (0,43 nwm).
ITokasannl nmpenMyllecTBa MeTOAa NO CPABHCHMIO ¢ KJaac-

QX ' /.990, A/// cuqﬂ—; ....ITo_pesioze
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24 B2031,  HccnenosanMe NAABACHHS KOHLCHTPHDPOGAH-.
HOA cepred kHeaoTet Metogom JICK. The melting beha-
viour of concentrated sulphuric acid investigated by
DSC / Scheller H., Weigel P. // J. Therm. Anal.— 1989,
— 35, Ne 6— C. 1959—1963.— Amurx.; pes, Hew., pyec.

Temnepatypn M SHTaNbMHH NAaBJEHHS  KOMIL p-poB
H:SO4 ¢ conepxamnem 952 (1), 96,5 (1), 98,7 (1I1) n
99,6 (1V) % H:SO4 onpenenennt metonom JACK B anua-
MHY. pexiMe, TepMorpaMMH NAaBAeHHS H KPHCTaMMH3AIUIN
3anicany B HuTepsBaje ot —I10 po 30° C. Mutepnperauus
3¢ QeKT0os Ha TEpMOrpaMMax YUHTHBAeT JHArpaMMy co-
crosiinss HoSO4~H 0. Onpegenenn takxe Tyus H AsuH
ABINSILIEHCST CEpPHOI K-TH C COAEpXKaHHeM H3GHTOYHOro
SOs B kon-Be 2 (V) u 5 (VI) 9%. PekoMeHnoBanm T-DH!
Hayana naaBneHust 7y °C u Ay H, Dk/r pas 1 —33 u
97,0; Il —34 u 98,4; II —35 u 84,6; IV 85 n 91,6;
V 85 u 103,0; VI —10,5 1 102,6. TITonyuennse nanume.
COrJacyloTcsi ¢ PEKOMCHAOBAHHHMH B CNPaBOYHHIKAX.

gy - . JLA. Pesunuxmi

£1990, WY e
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113: 199055¢ The melting behavior” of concentrated sulfuric
acid investigated by DSC. Schelle, H.;. Veigel, P. (Inst.
{Polymerchem. "Erich Correns”, Acad. Sci. GDR, 1530 Teltow-Scehof,
‘Ger. Dem. Rep.). dJ. Therm. Anal. 1989, 35(6), 1959-63 (Eng)..
The DSC-investigation of different concd. sulfuric acid solns. shows
that the results of this dynamic measurement method are in good
agreement with those of steady-state methods. The diverse

. DSC-melting peaks can be interpreted by using the known behavior,
/A )%) ~ of the system SO3/H:0 as the melting of different congruent melting,

phases or eutectics, resp. The obsd. melting enthalpies are in the
correct order. . . o A o o

(?/4/:9«90/ _,/_[_*,.;) N,‘CQ/
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112: 43529¢ Thermodynamic activitics and cquilibrium partial
pressures for aqucous sulfuric acid solutions. Bolsaitis, P.;
Eiistt, J. F. (Dep. Mater. Sci. Eng., Massachusetts Inst. Technol.,
Cambridge, MA 02139 USA). . Chem. Eng. Data 1990, 35(1),
69-85 (Eng). Published room-temp. and azeotropic compn. data for
solns., together with recently published high-temp. equil. data and
rcom-temp. values for the vapor pressure of S-bearing species over
coned. sulfuric acid-water solns. are evaluated critically for self~consistency.
The adjusted data are used to calc. activity coeffs. at 0° and at the

normal azeotropic boiling temp. and to generate expressions for the
" partial molar heat capacities in H:SO«+H20 solns. These partial
J molar properties, caled. for temps. between 25 and 3200 and spanning
the compn. range from pure water to the azeotropic compns., are

used as interpolation formulas for the calen. of basic thermodn.
parameters of aq. H2SO4 solns. that are specifically needed for
nucleation and pptn. phenomena involving vapors with a high sulfur
oxide and/or H2SO« content, L

¢./-1990, 1%, v &
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11'63208. TepMoaunaMuuecKHe AKTHBHOCTH M PaBHO-
BecHble NAPUHAJBHBIE ~IABJCHHS BOJHBIX PAcTBOPOB cep:

'Hoit kucaotbl. Thermodynamic activities and equilibrium

partial pressures for aqueous sulfuric acid solutions
| Bolsaitis P., Elliott J. F. //J. Chem. and Eng. Data.—
1990.— 35, Ne 1.— C. 69—85.— Aura.

IMpoBeseHa KPHTHY. OLUEHKA CAMOCOIJIACOBAHHOCTH JIHT.
IaHHBIX O-BOAH. p-pax cepHoit K-Tol (I) mpH KoMH.
T-pe H a3e0TPOMHOM  COCT@Be, - BHICOKOTEMMEPaTYPHBIX
P—T—X-pauHplX H O. PaBHOBCCHHIX - [@BJIEHHSX INapoB
CepHHCTHIX coefiHennit ~nax kouu. p-pamu I. HauGosee
Z0CTOBEpHBIE JaHHBE HCMOJb3OBAHBl A pacyeTa Ko3g.
aktiBuoctH I # HyO mpu 0°C 1 npi HOPM. T. KHI. ase-
OTpPOME, a TaKXe AJS BBHIBOAA BBHIPAXKCHHS I/ pacyera

.mapu. MoJa. Temjoemkocti p-poB  1— HyO. Hx Bouc-

JeHHble  3HaYeHns  Ans T-p B Auanasone 25—320°C
H COCTaBOB OT WYHCT. BOJABl [0 a3eOTPONMHOi  CMECH HC,
NOJb30BaHBl 3aTECM JJIsi PACYCTOB OCHOBHBIX TEPMOMHHA:
MHY. TapaMeTpoB p-poB [-Boaa, 0OCOGEHHO HEOOXOMHMBIX
[T BO3MOXKHOCTH NPEACKA3aHHS SIBJCHHI KOHACHCALMH
H OCa<[ICHHS 13 MapoB C BHICOKHM COJEpaHHeM OKCHJA
cepnl n/uan L JI._B. Apceenkosn
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13 B3170. TepMoaMHAMHKA pPACTBOPOB CEPHON  KMc-
norel. Kaxymuecsi u mapusanbhble MOAsipHbie 00beMB M

‘rennoemMkocTH HoHa - ‘HSO,~ B BOANBIX pacTBopax B HH-

Teppaie TteMneparyp 10—55° C H pacyer KOHCTaHTBLI JHC-
COUHAUHH JI0O BTOPOIt CTymeHH RO Temnepatypst 350° C.
Thermodynamics of sulphpric acid: Apparent and par-
tial molar heat -capacities and volumes of aqueous

"HSO,~ from 10—55°C and calculation of the second

dissociation constant to 350°C / Hovey J. K., Hep-
ler L. G. // J. Chem. Soc. Faraday Trans.— 1990.—:
86, Ne 16.— C. '2831—2839.— Anra.
B nurtepsaie . 1-p . 10—55°C KajJOpHMETPHY. I BOJIO-,

OMeTpHY.  METOAAMH  ONpeReJeHbl KaMKyIecs MOJ.
o6veMbpl M TemoeMkoctH (O, 11 Cp) Boau. p-poB H;SO,
Kouu-nit <<1 M. Ha ocHoBe TmosyueHHBIX AaHHEIX pac-
CYHTAaHH CTaHA. . Mapl. MOJ. OOBCMBI M TCMJIOEMKOCTH

(V° u C,) nona HSO4~. 3asucumoctin ®p 1 Cp 0T HOM-
HOil CHJBL p-pa_annpokcumuponanul yp-inem [leGasn-Xiok-,




‘Keast. . Pacemorpenst T-puble - 3aienMoctd .V - n o Co.
C ucnonbzopannem moaean Xeabrecoiia—Kupkyna—®ao-!
Bepca Ha OCHOBC JaHHBIX O CB-BaX BoOAH. p-poB HoSOy
i Na,SO,. B crana. cocTosmuH paccyHTanbl CBOGOMHBIE-
sueprin Tu66ca. (G°) u KOHCTAHTH panuonec:m p-LHH
anccounaunu nona HSO4— no T-pHl 350°C: In K= G°/RT.
‘TaGysmpoBaHbl 3HAYCHHS HOHHON  CHJBI BOAH. p-poB H;-(

SO, -ans muTepBasa T-p M KOHU-HII K-Thl coorB. 10—55°C
H_o<IM, A, C. Conoskuu
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113: 199157m Thermodynamics of sulfuric acid: apparent and
partial molar heat capacities and volumes of aqucous bisulfate
from 10-55°C and calculation of the second dissociation
constant to 350°C. Hovey, Jamey K.; Hepler, Loren G. (Dep.
Chem.,, Univ. Alberta, Edmonton, AB Can. T6G 2G2). J. Chem.
Soc., Faraday Trans. 1990, 86(16), 2831-9 (Eng). Apparent molar
heat capacities and vols. of aq. solns. contg. HaSOs were detd. from
10 (0 55°. These results are complicated by the presence of bisulfate
and sullate ions as well as effects due to chem. relaxation..

o Considceration of these contributions has led to derived std.-state

: partial molar heat capacities and vols. for HSOs over the stated
temp. range. The heat capacity and vol. data, which are related to
Gib{)s free energies by derivs. with respect to temp. and pressure,
have been used along with a semi-theor. model to cale. equil. consts.
for the diszocn. of bisulfate to 350°. Results of these calens. are in
good agreement with the best equil. data presently available.

6.4 1950, 113, MM‘
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20 B3208.  Onpepnenenne TEPMOAHHAMHYECKOA AKTHBHOC-
TH cepHOil  KucaoThl B cucteme HoSO;—H.0 u HCHO un-
AHKaTOpHBIM MeTtoaom [ PsaGosa P. C., Ocunosa T. oD,
Bunnnk M. W. J/ Hss. AH CCCP. Cep. xum.— 1990.—
Ne 5.— C. 987—991.— Pye.

CnekTpoOTOMETPHUCCKHM * METOLOM HCCACAOBANA HOHH-
saunst  N,N-aumertna-2,4-nHHuTpoanninna B BOAHO-op-
Manpacruaneix p-pax HoSO; (1), sakmoualowascs B npH-
COEAHHEHHH MosieKynsl I K MoJekyse  HHEHKaTtopa H 06-
pasoBauni nounoii mapu [(NO;)3CsHyN (CHy) HJ+-HSO,~.
[Tpunsto, uTo Bechb (opManbaernn  HaxomuTcs B tbopme
MeTHaenrankonst (MI). Jlorapudm umaukaTopHOro oTHO-
IGHHS TNIDH OAHHAKOBO{l Moaspnoct I B p-pe u B Boge
JIHHEIHO 3aBHCHT OT JlorapiH$Ma TepMOAHHAMHY. aKTHBHO-
cTH | mpH MOJI. COOTHOleHHH CBOGOAHON Boanl K MI =10,
ITpennioxken METON BHUYHC/ACHHS TEPMOAHHAMHY. AKTHBHO-
cri I B cucreme 1 —H,O—MT B uutepsase  MonssbHo-
cti | or | 10 4 NpH YKa3aHHOM MOJI. COOTHOLIEHHH BOAK
u MI. B . JI. B. Apceenkon
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22 B3149 IEM. . Ccpuas xucaotra. CocTosiiHe B BOA-
HbIx pactBopax [/ Tobopyxusa O. A.: HH-T XHMHH H Tex-
HOJI. PEIIK. 3JIEMEHTOB H MHHepaJ. cHpbs KoJ. nHayu. ueHtpa

AH CCCP.— Anartuts, 4991.— 17 c.: ur— DBubauorp.:
30 nasp.— Pyc.— Jlen. B BUHUTH 31.07.91, Ne 3276-B91

0630p. OGcyxpaercs ~ GOJbIIOG ~ YHCAO IHT. AAHHBIX;
Kacalouuxest 1. 06p. (H3.-XHM. yCCACAOBAHHIT BOAH. p-pOB
ceproit K-tot (I). Paccmorpenst Bompoce amccounauuy |
no 1-it u 2-ii CTyneHsM M BJHSHHH T-PH, NABJCHHS, a TaK-
Ke KoHu-HH I Ha aTH npoueccrl. OGCYKAAI0TEA pe3y bTaTh
paboT, B K-pbIX TPOBOAMJOCH HCclAefoBaHHe p-poB I me-

" rozom HATA, HK-, ‘KP- u IIMP-cnexkrpockonui, Bupojsi

X 1991, ¥ A%

aBTOPOB PacCMaTpHBAIOTCS C T. 3. COBPCMEHHOrO COCTOS-
HHSI TEOPHI THJPaTalHH, C :

&
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/7 8B3051. PasnoBecue XKHAKOCTb—Nap B CHCTeMe
H,SO,—S0;. Yacts II. TepmoaunaMuueckoe onucanmne B
‘oTHowenun oGpa3sosaunus -H,S;0;. Vapor—Iliquid equilibri-
um of the system H,SO,—SQ;. Part 1I. Thermodynamic.
description with regard to the formation of H.S,0; /
Nilges J., Schrage J. // Fluid Phase Equil.— 1991.— 68.
— C. 247—261.— Awnra.

ITo AMT. AaHHLIM M C HCNO/B3OBAHHEM  PC3Y.ILTATOB
‘mepBoit 4acTH paloThl HCCMEN0BaH — COCTAB NapoBoil M
KHAK. a3 oseyma. IlpennoxeHa TepmomHHAMHU. MO1e]b
COCT2Ba TIapOBOIl H KHAK. (a3 H PaBHOBECHS KHIKOCTb—
nap. Haiigeno, 4To OCHOBHLIMH COCTABJSIOIHMH  JKHIK.
daspr asasiores: HySO4, SO, HoS20; u S3;0,. PaBnoBec-
Hblit map coctouT ra. o6p. u3 H,SO4 SO; u, npu T-pax
uuxe 100°C, S30,. PaBHOBecHe KHAKOCTb—MAp OMHCAHO
10 OTHOLUCHHIO K 00pa3oBanHIO aucepHoit k-Tol (H2S;07).




Koad. axtuHOCTH paccunTanm ¢ momompio yp-uns NRTL.
aposas ¢asa npeanonaraercs macanbHoii cMechio H2SOy:
u SOs. Annpokcnmauns napamerpos.yp-tus NRTL puino-
HCHA N0 AaHHLIM O PABHOBECHH JKHAKOCTb—IAp 3 MepBOjt
UacTH paGoTBl M JIHT. NAaHHLIM O 3HAUCHHAX SHTAJBIHH.
Cpeanss own6ka ONHCAaHHS COCTAaBJSET 4%. Paccuutanm
H NDHBOMATCS  AHArpaMMbl  SHTAJbIHS — KOHL-HA  AJs
oJlicyma B npejesax nasa. 0,01—2 Gap u B mpeienax T-p-
or 20 10 200°C. Yacts I cm. mpen. pedepar.

S e - B, T._ IOpkun



X992, 78

/99/

8 53050. ~ PasnoBecue  JKMAKOCTb—nap B CHCTeMe.
H,SO,—SO0;. Yacts 1. Hamepenne npabaenuii napos ¢ no-
MOIEI0 HOBOrO CTATHYECKOro npubopa H3mepenus pasJe-
Hus napos. Vapor—liquid equilibrium  of the system
HSO4—S0;. Part I. Vapor pressure measurements with
a new_static vapor pressure apparatus / Schrage J. //
Fluid Phase Equil.— 1991.— 68.— C. 229—245.— Anra,

Onican HoBbit npuGop ans onpcAesienns 1aBJ. napos
KOPPO3HOHHLIX. B-B CTATHY. METONOM B KOMIIEHCALl. BapHaH-
T€ & HyJIb-MaHOMCTPOM M3 KBapuesoro crek/ia. IlpuGop
MPHrOICH 1151 ONpPEJeJIEHHs! AaBJ. NApOB arPecCHBHBIX B-B
B mpeaenax T1-p 20—350°C u nasa. or 0,1 mo 160 6ap.
TounocTb H3Mepenuii ouenena u NpoBepeHa No pe3yabTa-
TaM H3MepeHHil AaB1. MapoB BOAL, CBHAETE]bCTBYIOUIHX



0 MaJoit owHGKe H3MEepeHHit NpH A4BJI. MapoB, MPEBHIIIAI0-~
wux 1 6ap (nGuiuno 0,5%). IlorpemHOCTb HECKOJBKO yBe-
JIHYHBAeTCs s AaBa. maposB Huxe 1 6ap. [IpuGop Hc-
NnoJb30BaH  AJiA  ONpejedieHHsi - AaBJ. [apoB  CMecH
H2S04—SO; (oneyM) M uHCTOro TPHOKCHA@ cephl. 3Haye-
HHs npeaesoB aasi. ot 0,1 1o 86 Gap NMOKpbIBAIOT NMOJHHIL
HHTEpPBaJ cyulecTBOBaHHs oJeyMa. Kaxjas cepHsi JaHHHIX
annmpoKCHMHPOBaHa uYeThipexnmapaMeTpHy. yp-Huem Barne-
pa AJsl 3aBHCHMOCTH AaBJ. MapoB OT T-pul. s TPHOKCHAA
cCpbl AaBJl. MapoB ONHCAaHO B MNpejejax OT T. MJAas. 10
KpHT. ToukH. ComocTraBJjieHHe C JIHT. AaHHBLIMH NOKa3blBaeT
XOpollee Kau-BO 3KCMEPHM. @HHLIX H aJeKBaTHOCTb yp-HHS
Baruepa AJ1s ONHCAHHs T- puou 3aBHCHMOCTH :133.1 napos.
N e R _ . I'. IOpkun:



% JZ? ) 12 HY3. ~ Bifipian NyKicauus B CHCTEMAX Kicmora—

sona. IL. HSO;—H;0 n cpasnenne ¢ CH;HSO,—H,0. Bi-
nary nucleation in acid—water systems. II. Sulfuric
.acid —water and a comparison with methanesulfonic
acid —water / Wyslouzil B. E., Seinfeld J. H., Fla-
gan R. C, Okuyama K. // J. Chem. Phys.— 1991.— 94,
Ne 10.— C. 6842—6850.— AnrJ.

CucreMaTiyeckoe  HCC/Ief0BalHe  CKOPOCTH GinapHoit
HYKJeaul CepHOll KHCAOTH H BOABL 1 3aBHCHMOCTH ee
OT T-pbl NpIT HSOTEPMIIT. yCAOBHAX, GH3KHX K HACHILCHIIO.
OKCNepHMENTEl TPOBEJCHEl B AHANa3’oHaX OTHOCHT. K.
JgotHocTH 0,04<Ra<0,46 3 OTHOCHT. BJ2XKHOCTH 0,06<
<Rh<0,65 npu t-pax 20, 25 u 30°C c TIOMOLLbIO
YCTp-Ba, ONHCAHHOTO B MNpeAbIAyuied cTathe. YacTum
(OpMHPOBaNHCh NyTeM OHHADHON HYKJeauHu i pocan na-
Jee NyTeM KOHJEHCAUHH_ NPH JABIDKCHH TOTOKa CKBO3b

D196, w2



- H30TEPMHUNYIO CTCKASINNYIO }pyﬁxy. 3aBHCHMOCTb KOHLU-HH|

UacTHU Ha BbIXoAe M3 TPyOKir or Ra u Rh upe3smuaiino
UYBCTBHTCILHO K CKOPOCTH GHHAPHOfi HyKJealul, KOTopas
OLCHHBAJIACL M3 ITHX AaHHHIX KaK (-1Ms T-PH H YpOBHS
Hacwlwenis. Pacnpenesenust yacTHy no pasMepaM Hame-
PAMCH C NOMOWIBIO CHCLHANBHO CKOHCTPYHPOBAHHOrO aHa-
Juzatopa angpoep. moasikuocti. Kak M 0xuganoch, ya-
emiust HpSO; okasaanch ropasno menbliue, uem oGpa3y-
lomnecs: B cucreme CH3HSO,—H,0. s obenx cucrem
OTHOLICHHE SKCICPHM. H TCOPETHY. CKOPOCTeil HYKJealli
CHJIBHO 3aBHCHT OT MPCACKA3aHHOrO YHCJIA MOJEKYJ KiC-

JIOTHl B KPHTHY. 3apojuiLie.

.
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117: 56938p Thermodynamic properties of the aqueous sulfuric.
scid system to 350 K. Zeleznik, Frank J. (Lewis Res. Cent., NatL
Aeronaut. Space Adm., Cleveland, OH 44135 USA). <J. Phys. Chem.:
Ref. Data 1991, 20(6), 1157-200 (Eng). Exptl. measurements for
2. sulfuric acid and its related pure, solid phases were thermodynamically
analyzed and correlated in terms of temp. and compn. from pure
water to pure acid. The pure phases included anhyd. sulfuric acid,
five of its hydrates and ice. Exptl. data which were used in the
correlation included measurements of the enthalpy of diln., both’
win. and pure phase heat capacities, emf. and soln. f.ps. The
Yy .,/,_/[) correlation yielded mutually consistent expressions for the Gibbs
/)M/l/[«é{b)/ -G ' eaergy of each phase and these functions generally reproduce the
y 3 'Pdata to £0.75 percent. The Gibbs energy functions of the pure
wlid phases were used to generate tables of their thermodn.
properties from 0 K to the m.ps. The Gibbs energy function for aq.:
wlfuric acid was used to produce tables of both integral and partial
molar soln. properties as a function of sulfuric acid mole fraction
every 50° from 200 to 350 K. A L

C.A /992, 111 n6&



/% //y 7)18 B3086.  dasosuie pacuopecks B cHCTeMe n({&g—.?ci%-

lag KHca0Ta mpH BLICOKHX Temnepatypax. Phasengleich-
gewicht des Sysiems Wasser/Schwefelsaure bei  hohen

Temperaturen / Corvalan Fernando, Itartmann Hugo //
Chem.—Ing.—Techn.— 1992. —64, Ne 4.— C. 388—389.—
Hea. . ;
C nomowpio yp-unsi I'n6Geca—[liorema paccuntanm ¢a-
sopbic  pashomechst B cicreme H,O (1) —SO; (1) —

H,SO. (II) npn puicoknx T-pax M Jaba. PesyabtaTii

” IIpCACTaBJaCHbl B BHAC 3aBHCHMOCTH Komu-uii+ I—III
ﬁ ras. ¢ase npn 350°C B 3apncumoctH ot Kouuw-nm 111
T B p-pe. [lokasano, uto komu-ms I B ras. ¢ase wuenpe-
peiBHO najaer ¢ poctoM Kouu-um III, konu-us Il Bo3-

pacraer Gwbictpo, naunmas ¢ kouu-mi xir~0,8 (moa 1M1

B KHIAK. ¢ase), a xouu-ns I mveer Makcumys npn

x111~0,93. Pacuernbie 1 3KcmepHM. JaHHBLIC XOpouo co-

rJjacyiorcsl. JI. T. Turos.

X /992, n/E
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u)/ ¢ 14B3106. “M3onmecTnuecroe Hceneposamme H;SO,,, npu
/ (MOBLILCHNLIX Temneparypax. TepMommuaim eCKMR  CROFNCTBA.

\Isopiestic  studies of HzSO4(aqr~aTA~cl—:‘:;ﬁzd temperatures.. -
(Thermodynamic properties /Holmes H. F., Mesmer R. E..
i//J. Chem. Thermodyn. .—1992 .—24 Ne 3 .—C, 317—328
}o—Anrn. ‘

Meton  usonuectuy. pasHosecus AaBNeHUs napa p-pos
{HSO4 . NaCl npumeren ANA onpegenewus tepmoguHamuy.'
8-8 H;SO4,; 8 MHTCpBane T1-p 323,45—473,21 K. P-pom
CPaBHCHMA aBRAsnCS 0,5—6,0 Mn NaCl. Yuer AUccoumnaumm
uoHa HSOI B mopenu WOWHBIX B3-Buk no [Je6aio — Xiokke-
MO NPUBOAMT K XOPOLWEMy cornacuio KCNepuMm. pesynsratos
'C MOQENbHLIMK pacyeTamu. Mpepnoxennas mogens moHHoro
P-Pa npurogHa pna BbIMUCNEHMA oOCMOTHu. Ko3d. M Koad.
aKkTMBHOCTH HSOug 8 uHTepsane T-p 298—473 K. Crenens -
Auccoumnaumn moHa HSOI npu ymepenHsix KOHL-MSX M BbiCcO-
Kux T-pax menee 1%. [uccoumayms BO3PACTaeT NpM BLICOKMX
MonansHocTax pacteopa. bubn. 23. N. A. Peanuykmii’

A
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9 10 53129. 3aBMCHMMOCTb KOHCTAHT AMCCOUMAUMM CePHON KMC-
novLl_Or ee KoHueHntpauum /Habusawey b. U., Kanabuna ;
Kp. XMM. X .—1992 .—58 Ne 11 .—C. 997 — 999 —Pyc.
iPes3. ykp.
Ha ocHosaHuu nut. paHHbix o cnektpax KP 0,20—18,5 M
p-pos cepHoﬁ K-Tbl paccyuMTaHbl ee KOHUECHTPAL., KOHCTaHTbI
AucCcouMaLMU U sblac,qenbl yp-Hus 3asucumoctn K; u K; or
/C_ ykoHu-un_ HySO4. _ -

)

X 1993, N /0 :



© 4B3110. TepMoaMHaMHuecKkHe cBoiicTea 0—6
¥ /@7 BOSHLIX PacTBOPOB CEPHON KHCNOTHI NPH Temne Mom/"“*
A,Q / Q;ﬂ/»znms po 328,15 K. Thermodynamic prc':perﬁes orao"’y—';’zxm‘::I“z
kg™' aqueous sulfuric acid from 273.15 to 328.15 K- /Cleg 2
Simon L., Rard Joseph A., Pitzer Kenneth S. //J. Chem. Soc.™<
Foraday ' Trans. . —1994 =90 Ne 13 .—C. 18751894
L— AHrn. ;i

gk S e e

N MOQHHAN o Ha MOMNanbLHOH OcCHosBe,

Q) BKNIOYAOUME 33BMCAUMH OT MOHHOM CHINbI TpEeTHiA BUpManb-

L Hblii KO3d. KpHUTHHECKH OleHEeHbl OCMOTHH. Ko3d., AaHHblE

: no 3. A. C., CTeneHd AuMccouUauuu HOHa HSO.™, Aaud. 3HTpO-
N\ nuu pa3basneHus M TENNOEMKOCTH B BOAH. p-pax H:SO4 npu

ﬂ}? B T-pax oT 273,15 po 328,15 K u KoHu-uax ot 0 po 6 Mn.
) ’ MpeacTaBus CUCTEMY KaK cmecb H+ —HSO,~ —SO~ —H;O
S MCMoNb3ys NWUT. 3HAYEHUR KOHCTAHTbI AMCCOLMAUUM  MOHA

Q\a 'HSO,™, nonyuunu napameTpbl TEPMOAMHAMUY. MOAENH M 3a-
Tem CaMOCOrnacoBaHHble 3HA4YeHUA aKTUBHOCTEH, Tepmoau-

Hamuu. cB-B, a Tawke ctana. MT pana detbipex 3NEKTPOXUM.

ayeeK M TErnnoemMKOCTH HOHA SO~ B CTaHA. COCTOSHMW KaK

‘-uun T-pel. OTmedeHo, 41O NPeAnoMXeHHas Mmopenb NPHroa-

N v ‘Ha M QNS CMELaHHbIX KWCMbIX CynbdaTHbIX CHCTEM.

X. 199s,

Jl. B. Apceenkos’
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(1210 1183587 Thermodyrnamic properties of 0-6 mol kgt aqueous
‘sulfuric acid from 273.15 to 32513 K. Clegygz, Simon L.; Rard,
Jozeph A Pitzer, Kenneth S, (Sch. Environ. Sei., Univ. East
‘Anglia, Norwich, UK NR4 7TJ). o Chem. Suvc., Faraday Trans.
1994, 90(13), 1875-04 (Erg). Geremalized equations are presented
for an extended form of the Pitzer molality-based thermodn., model,
involving an ionic strength-dependent third virial coeft. Campatibility
with the established formulation is retained. Osmiotic coetfs., emf.
meusurements, degrees of dissoen. of the HSO« ion, differential
enthalpics of diln. and heat capacitizs for aq. H:SOs from 273.15 to
323.15 K, 0-6.1 mol kit and at 1 2tm pressure have been critically
evaluated.  Treating this solu. as ¢3¢ mixt. H*-HS804--502--H:0,
and using hydrogen sulfate dissocn. consts. from the literature, the
model parameters were fitted to tha data vielding a self-consistent
representation of activitics, speeiution and thermal properties
together with the std. potentials of four clectrochem. cells and
std.-state heat capacities of the SO fon as functions of temp. The
medel cquations represent the exptl. data accuretely (without the use
of mixt. parameters dnsoesoe and Yrsocsoon), and shouid vield values
of the osmetic coeff. that are suitahle for use as an isopiestic std.
over this temp. and molality range. The new modal will also enable
improved prediction of the properties of mixed acidic sulfate
systems, . .

C'/’]‘/gg(// Z_-"?_/,N/O 7
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22 B6334. PapxozecHoe Aasnenue napa H,0 Hag BOAgHLIMH
pacteopamu H,SO, npn Hu3kux Temneparypax. Equilibrium
vapor pressure of H,O above aqueous H,SO, at low
temperature / Massucci Mario, Clegg Simon L., Brimble-
combe Peter // J. Chem. and Eng. Data .— 1996 .— 41 ,
Ne 4 .— C. 765—778 .— Awnrn. . Mecto xpaHenus [TIHTB

C ucnonb308aHMEM EMKOCTHOro MaHoMeTpa onpegenebel
paBHOBECHbIe Napu. Aasn. BOAbI p(H;O) Hap BogH. p-pamn
H,SO,, copepaswmumu ot 5,054 po 26,18 monb/kr H,SO,
npu T1-pax 196,5—314,2K. Ha ocHose pe3synsTatos u3amepe-
HMI M AUT. 3KCNEPMM. AAHHLIX KPUTHYECKM NPOaHan13uposa-
Hbl COBPEMCHHbLIC MEeTOoAb! pacvetra p(H,0) u3 umerowmxcs
TCPMOAMHAaMMY. AaHHbIX. PexkomeHposaH Hanbonee TOuHbIN
meTopn NpPepacKas’aHus p(H;0), wucnonb3ylowuii TepmopuHa-
MMY. CB-BA MMAK. a3bl AN BOAH. P-pOB, COAEPKAWMX OT
437 po 25 monb/kr . HSO, npu Hu3kux Temneparypax.

o " B. ®. Baibys
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y 15B53100. CTpyKTypa M AMCCOLMALIUS KMCIIOTO
cyJsibdaT-110HA B BOAHOM PaACTBOpPE B LUMPOKOM MH-
_Tepnase TemnepaTyp. Vsyuenue [MeTomom] xom-
'GMHAaLMONHOro paccesHusn. Structure and dissociation of
‘the hydrogen sulphate ion in aqueous solution over a broad
itemperature range: A Raman study / Rudolph W. // Z. phys. .
iChcm.— 1996 .— 194, N 1 .— C. 73—95 .— Anra. ; pes.’
[ HCM. ,
. Hamepennt cnextput KP nonn. p-pos kicioro cynbhaTta aM-.
" MomNa B unTeppane T-p ot 0 no 330°C Bronk XpHBOIT HacH--

} “1menus KuakocThb—rap. IIpi T-pax suure 250 °C npeobnana-
[[/ “rouunm apnserca HSOZ, a npu 0 °C — son SOg". Briue 250
'°C u B pa3sb. p-pax rpynna OSO3 anuona HSOZ umeer cum-:

smerpuio Czy. B xonu. p-pax NH4HSO4 u pacnaase (1. na.

149 °C) v3-xonebanue rpynns SO3 (HSO}') noxasmsaer ne-
coBmazeite K30TPONHOI i AHN3OTPOMHOIt YaCTOT (MEXMOTIEK.,

X. [199L ,N /S



CBA3BIBalliE), YTO yKa3bBacT Ha obpasopanue H-cpssamuax
nuMepon i Gonee Buicokux arperatos. Ha ocnome komu-
vects. uamepennit KP B unrepsane T-p 0—330°C c scnons-
'30BANNEM OTHOCHT. KO3¢. paccesHus s SO%"){ HSOZ no-.

JyyYeHa KOHUEHTPall. KOHCTaHTa IJIs BTOPOit CTYNEHH IHCCO--
-mvami HoSOa._Bubn. 35.
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) 11B373. CpoiicTBa KpMCTAIUIMYeCKOlt i1
KMCJIOTHI B CBEPXBLICOKOM BakyyMe. VIHKOHrpy-
SHTHOE IUIaBJIEHHE B JXHAKYIO A3€0TPOIHYIO CMeCh
M ee Me[JICHHAA NepeKpuCcTAJUIM3Iauus. Properties of
crystalline sulfuric acid in ultrahigh vacuum: Incongruent
melting to the liquid azeotrope and its slow recrystallization
/ Schindler Liesl R., Roberts Jeffrey T. // J. Phys. Chem.—
1996 .— 100, N 50 .— C. 19582—19586 .— Awnri. MecTo

4 / xpawenus TIHTB
(d-#%) =
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99: 166431y Study of the Hydrates of H.SO, Using Density |
Functional Theory. Bandy, Alan R.; Ianni, James C. (Department |
- of Chemistry, Drexel University, Philadelphia, PA 19104 USA). J. Phys.
Chem. A 1998, 102(32), 6533-6539 (Eng), American Chemical Society. |
D. functional MO theory was used at the BSLYP/6—311++G(2d,2p)//f
-+ B3LYP/6-311++G(2d,2p) level of theory to study the hydrates of sulfuric |
" acid (H,S0nH,0) for n = 0-7 and the dimer of the trihydrate of sulfuric !
acid, (H,S043H,0),. Six neutrals of the first six H;SO,nH0 clusters
(n = 1-6) were detd. to be hydrogen—bonded mol. complexes of H,SO,
{ }Z/) . and H,0 and contain no H;0* ions. An H;0* ion and HSO,~ formed in !
Aj’ . clusters of H,SO,nH,0 for n = 3-7. This is in contrast to the bulk
— phase where H,SO, and two H;0O's have been converted to two H,0*
W 0 A I-& W . ijons and a free SO,2- ion. The energetics of the hydration reactions also
i were obtained. The free energy of formation from free H,SO, and H,0
had a min. at n = 3—4 at room temp. However, the free energy of
formation of H,SO,nH,0 from free H2SO4 and H,0 decreased rapidly-
with temp. with the min. becoming less pronounced and disappearing
completely by 248 K. Below 248 K there is no free energy barrier to the
formation of larger hydrates. )
- -w
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