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BUBININ, M. M,

K Voprosu o soprotivlenii toku vozdukha sloyev zernenykh materielov.-Zh, Prikl. Khin,,
1983, T. 14, V. 7-8, 8. 906-1913.
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Ocherednyye Zedachi Rekuperatsil Letuchikh Restvoriteley-Khim, Proam., 1946, e 1-2,
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" Characteristic Curve Equation for Astive Chare
18, M. M. Dubinin, Mem, Acad Soi USSR; L. V.
~fushkevich, Lab Sarption Processes, Inat Phys Chan,
‘a8 Sol UBER, 3 pp

; V Aoad Bei® Vol LV, Fo 4, pp 327-39.

~iatien of adsarption potential to distance from
Tace of adsorbent can be deduced analytically in
‘ @ oases, and cannot be used for industrial ad-

i
i

curves by a well-foundsd equation, in case oﬁ

Nus bodies, espsoially astive oharcoals. -
7ted, 9 Dec 1946. fob-
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“Msorption
Charcoal - Aotivation

"Adsorption of Water Vapors and the Structure of Ac-
tivated Charcoal,” M. M. Dubdinin, Academicien; Ye. D.
Zaverina, Chem Warfars Aced, Inst Phys Chem, b pp

*Dok Akad Nauk SSSR, Nova Ser" Vol LVI, No 7

Discusses experimsntal data, 11lustrated vith graph,
and explaina them by shift of sdsorption branches into
£1a14 ‘of highar relative pressures, with progressive
activation of charcoal and reverse effect in formation
of acid surface oxides, ..
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 Chemtetry - Adsorptian, by Active Cardbm :
“Problem of the Caleulation of Vapor Adscrption Iso-

. therms of Active Carboms,” Academician M. M. Dabinin,
D. P. Timofeyav, 3t P

"Dok Ak Nauk 868R® Vol LX, Ko 5 pp 821-4.

» Pragants method that ie independent of temperature
characteristic curves for varicus vapcrs and also
independent of affinity characteristic curves of in-

dividual vapors during conatant adsarpticm. Submitted;
15 Mar 1948.
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UESR/Chemistry - Carbon, Astive o Jul
Chenmistry - Sorption, Of Water Vapor

*"Study of the Scrption of Water Vepors in Active
Oarbon," Acad M. M. Dubinin,Ye. D. Zaverina, 34 pp

*Dok Ak Nauk S8SSR" Vol IXI, No 1, PP 79-82,

ted by
Report of experiments. Ash-free carbon activa
sz-ption of various amounts of bentene or dibutylphtha-
late. ESorpiion and desorption 1sothérms of water vapar
wers then measureé. Tabulates, plots, and discussen
results, Submitted 5 May 1048, :
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mmmmi'u.u., akadonik; TIMOFEYEV, D,P,

Gb-putauon of gdqofptﬁon isotherms of vaporlike substances on
activated charcoal. Dokl, A¥ SSER 60 no,5:821-824 My '48,

" (Mdsorption) (MIBA 10:8)

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2"



CIA-RDP86-00513R000411320008-2

"APPROVED FOR RELEASE: 08/22/2000

i
“ .@wmm&wmﬁunﬂq - Carbes; Active; Structure . Aug 48
/| "Chemlstry - Carbon, Rctive, Abscritioa by .

L,ro Structurs and Sorption Propesrties of Activc
Carbon From Phenyl-Aldehyde Tars," Acad M. M,
gdpunn. Ye. D. Zaverina, 4 pp .

Sl

« Dok Ak Nauk SSSR" Vol IXI, Fo 6, pp 1053-6

i

nm.m ﬂﬁ.oc setp of active carbons, prepared by treating

Y with cardon digxide carbon prepared fram bakelite

« 8% 850 - 1,3007, vere tested for adsorption of sub-
o gtances of varying molecular aizes from aquoous solu
| tions, cuch ss methylens bluc and Congo red. Re-

| euwlta were compared with thoss for sdsorption cf

| banzeno vapors at 20°. For maximum adsorption,

- 35 /4916

, &mw\nwun&mau.w - Carbon, Active, Aug 48
i Structure (Contd)

R .

toﬁ;o»ou at 850° is recommended, which produces

sapscially fine micropores. Submitted 23 Jun k8.
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"Sorption and Structure of Activated Carbon. V. 4
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USSR/Chemistry - Ctirben, M.,.uﬁ: o~

i : g
"Strnctural Types of Active Carbons,” Acad
M. ¥. Dubinin, Ye. D, Zaverima, L pp

P

"Dok Ak Nauk SSSR" Vol IXV, No 3, pp 295-8
o 1745

Considers adsarption uoamnﬁ.&. as a function .

of carbon structure. Classifies structural
types of active cardons by characteristio
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_g\guaq - Carbon, Active . Sep 49
ﬁ , Adnorption ,

..m..wa Structure and Adsorption Properties of Zinc-

.S&oﬁun Activated Carbons,” Aced M. M. Dubinin,

«.—. D. Zaverina, & pp

,_..on Ak Rauk SSSR™ Vol LXVIII, Ko 1, S.Lt

method of obtaining ective carbons by thermal decom-
ao-»«»oa of organiz materials in presence of inorganic
-\aﬁu;’»um substances has obtained wide usage. Using
ginc cbloride as inorganic activating substance,
t»ﬁ&mﬁ sdsorption properties and structure of

lnﬁﬂwwma carbons of progressing activation, cheracter
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g\ﬂﬂ@ﬂnnnﬂ% - Carbon, Active Sep 49
" Adsorption (Contd)
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rn poroeity of which varied within vide limits.
gﬁon 2 Jul b9,
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i and A Doklady_Akademil Nauk 353 (H i
&t ts of the Academy of Sciencus of the USSR), new

it ::: v?m, NOv, 11 149, p- 200-212 4 08

{ Attempts (0 apply the eqjuations of the .mluuplmu i|wow

! fsotherm dcvcixp«l'for two types of activated vaf- e

/i bon, to the above. Tabulated and charted data indi- :

cate that the shove adsorbents are similar to the H PP

! carbon with large micropores. i e e
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DUSTHIN, . ¥. and Zaverin, Ye, D,

"Adsorption and Structure .of Adsorbents," a paner presented at a resting
of the Departuent of Chewical Sciences, Vestnik Acad, Sci., 3/5C

This was of particular interest 10 scientists at the Cren, inst., Georyian
Acad. Sci who at the present time are studying local natural adsorbents (Lentonite
clays).
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MU LITAMY ) Viedie

"S-oviet Chemistry in the Stalin Epoch (In Honor of I. V. Stalin's 70th Birthday)," Uspekhi
Khim., 19, No. 1, 1950. Moscow, =-¢1950-.
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wumnmnm. IX. Aﬁ-rl-
genes sctive charcosls. M. M. Dubinis sud . D,
eeinn . Set., Bect. Chem el Moseaw), Lher,
P, Klw.l.'u. I(WK:&M‘H; Hcl"!l‘;‘( .l«‘.l:1 (lTlld
etms: o o e L el (CAL 4, 1hd)
from Polanyi's theory and verided C.A. 42, m.mo:i-

. The sytnbols eean: W aad We @ Ta
and its limiting velue (cc./g.); 8 = g.xukluﬂd(ﬁ for
the standard substance, bensene);

the pare-sies distribution; & = the amt, mﬁ-ﬁ e

APPROVED FOR RELEASE: 08/22/2000

shrres frum (2] awld fon Tsseayl's sqnations s = § 37
fog (A4 T70R) () amd 11 e ab (11 where p rthe g paes
suate (s, ) andd b the van der Waaks comat tee, “raiblisnned . ).
The gas chineen is ethytene, for whh b = 5./d « [ R
Adsorption b meassted at 20°, hetween | and #9 mm. o
12 chatcrls of 3 origine, activated to varfous extents in
Ctly. Rabutitution of (3), (4, aml numeth a) values intn
() gives: hgw = K - Fllog (212 % e pi A whese
K = fog (Werb) (0) and F =~ .05 b0 pt (7). lhe al-
sorption tsotherm (3) ds veritied by plotting the exptl. data
in aloge, (log 3.12 X ID‘/Q' diagram; straight lines are
obtained which £t the data uv«np.-ndr.; p=105
10, 30, 78, or 100 depending on the charcaal, py = Y for
wll saraples, Nensene adumption it aler incamre] st n®
ot the saine munples in order to det. We and B from equation
(1). Then, from the value of B and lrom b w B30 R
- B/30.75, b is detd.; from b and (7) 8 for ethylene is
obtalned. The values of # (or the differert mmiples are

| ecattered (& 11%%) around & wean value U.54. This s in

satisfactory agreemnent with the thearetially estd. value of
8 » (Peu o) = 0.49, where P s the parachor (C.4. &4,
76164). From £, the value of W' is also detd. and com-
pared to i as detd. from henzerie adsorption: the ratio
of the (wo values for the different sampiles oncillates between
rather whie Henits (£18%). The agreemeat with the
theory i¢ thas good but only semiquant., owing o the np-
peoziimations lavolved fa (3) and (4). M. Boudan
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and K. D. Zavetian. Dokiady Abed. NiiNS) (C.A. 14, 340) relations W' {cr./g.) = ob (where b =

72, 310231050, ~The ¢ muou of the adsorption Tan der Wials® const.) and « (cal./moke) = 437 T
therm applicable to u-lm carbons of the let unndwd " 7}/ ). Tha Hncarity between log ¢ and l‘.:
type, t.e. with rebitively -fine w,. o = (Woe)e II 4T )I'hmlmrd for 3t of C (from sugas,
eap, [ 8(1V/aY Wy (,/,,m .m. Wy = limiting vol. caul) of maderate activation (kws st over
of the adsorplion spare, v » wal. vol. of the Haue mh M‘ﬂﬁd Colly aned of Celly vaprw at 21°,
and the concomitant equation I = IFy exp. |-Aw { Fraen the. erephically detd. conat. N, the corfls. 8 mre
rulating the ivvugiivd \-“MO “of the adaneption s caledd. '“0 @ (B/230 K)S ~ (H'0.78). With the value
wlswption puitcutis] o, were trsted by the ! b v 438 X 10 L /inole (from the erll ), the linearised
" - ‘ Iln & RS, winew K = ({./” "'“""“" fatherin “g‘-‘"‘“' ot ol Taconwen hog a
wnd B o= w03 A1,8%, s tebation bs deelved nm the “"1 (3.13 X 10/p){%, witha in nullimuhl/u ud
sbore adsurption isotherm with the aid of Bereayi's Hg; it bolds from 8-10 to 400 mm. M

tdlh.ﬂ Prom the coasts. P foe Cef udl
ty coefl. 8 (ratio of ¢« of Cyl{y and of C,M(,
W;I- found = .54, This chocks satisfactorily
wkh & wm P/Py m 049 cakd. from the .wuru-- P o
Cylty nmd o of Colty. Thin
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Methods of studying the structure of highly dispersed and porous bodies;
transactions of the confersnce of June 25-29, 1951,

QB L73.46
1. bPorosit:;. 2. Adsorption,

I. Dubinin, ikhail Hikhailovich, 1901 - ed,
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TR INT  UT N, BT s,
L4

or. the Adsorption of Benzene Vapor :
te”arbon Black, , Acad H. M. nnbinin, Yoo

P “Bok Ak !&ux 8881!“ Vol LHVI. ll'o h )pp 555-558

N jspharical nonporous channel black 8

& pherou Grada

= 6, 60 heating {n vacuum at 1,000°, was progres-’

: vtively &ctivated: at 950° with carbon dioxide by

burﬂingoff 6-& 1. 3) al 7) 55 1) ‘nd 76‘3‘
o .‘«qcthem showed that adsorption’ of
s !&t:tptéon by pore surtace or

Adsorption (Contd)” - 1 Feb 51

atry
type (by nonmporous ca.fbon) as result of activ

! y ation

_ proving formation of porous structure. .

‘. ) *
L i
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VOL'YROVICH, 5.1., akaddnik, otvetstvennyy redaktor; DUBINIS, .M., skadenmik,
. redaktor; KOZLOV, V.V., professor, redaktor: imﬂﬁb\@hi"f‘m.
professor, redaktor; BANKVITSER, A.L., redaktor izdatel'stva; HAKUNIN,
Yo.V,, tekhnicheskiy redaktor :

[Dmitrii Ivanovich Mendeleev: his life and works] Dmitri{i Ivanovich
Mendelesv; shisn' 1 trudy. [Moskva] 1957. 254 p, (MLRA 10:2)

1. Akademiya nauk S85R. Otdeleniye khimicheskikh nauk
(Mendeleev, Duitrii Ivanovich, 1834-1907)
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DUBININ, M. M.

 "gurface Properties snd Pore Structure of Cerbon Adsorbents”
(Section 10) e paper submitted st Industrisl Carbon snd Easpitte Conference,

2h-26 Sep57, London. , e%u:
c-3,800,117
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'.DUBH\HU/ Mm.m .

USSR/Physical Chemistry - Surface Phenomena, Adsorption, Chramato-
- graphy, Ion Interchange. : B-13

4hs Jour: Referat. Zuiual Eidwize; Ko 2, 1958, hol2.

CIA-RDP86-00513R000411320008-2

Author : M.M. Dublnin. S
Inst  : Academy of Sciences of USER.
Title : Letter to The BEditor.

Orig Pub: Izv. AN 895R, otd. khim. n., 1957, No 3, 392.

Abstract: The applicability of the isothern equation of Dubinin and
Radushkevich was established cn the ‘basis of a careful experi-
menta) determinstion of sdsorption isotherms of CgHg vapors at
20° and of Ny at -195° on activated carbons (AC) of the 1st
structural type. This permits to apply the method of "mole~
cular probes” to the experimental determination of the distri-
butioa of AC mlcropore volumes according to their dimensions,
if a set of substances with more or less globular molecules
of verious dimensions was at hand, because the border volume

Card :1/2 ' «15«

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2
Hu SRR Ea) = \{ A \\;\(

USSR/Physical Chemistry - Surface Phenomena, Adsorptiom, Chromato-
' graphy, Ion Interchange. B-13

Abs Jour: Referat. Zhurnal Khimiys, No 2, 1958, Lo15.

:.M.M. Dubinin, Ye. D. Zaverina, D.P. Timofeyev.
Inst t A of Sciences of US3R.

: Adsorption Properties of Carbon Adsorbers. Report l.
Apalysis of Earlier Obtained Experimental Data.

orig Pub: Izv.AN 8SSR, Otd. khim. n., 1957, No 6, 670-6TT.

Abstract: Experimental adsorption data referring to 12 different sub-
stances on two activated carbon specimens were analyrzed in
detail and a good conformity with the experience with the
earlier developed potential theory of vapor adsorption on adsor-
bers with heterogeneous surface was shown. The part of the car-
bon structure in the adsorption process was made clear and it
was shown that in the case of well adsorbed vapors (activity
factor (J~71.5), the degree of filling (F) of the micropore

Card :1/2 : «19=

P P
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DUBL L M
'USSB/Phyaical Chemistry - Surface Phenomena, Adsorption, Chromato-

graphy, Ion Interchange. B-13.

Abs Jour: Referat. Zmumal Khimiya, No 2, 1958, Lo1h.

Author : B.P. Bering, M.M. Dubinin, Ye. G. Zhukovskays, A.I. S8akharov,
VOVQ Semins L]

Inst s

Title : Study of Porous Structure of Solid Bodies by Sorption Methods.
IIT. Gravimetric Methods of Measuring Sorption and Desorption
Tsotherms of Nitrogen and Benzene Vapors.

Orig Pub: Zh. fiz. khimli, 1957, 31, Ro 3, T12-T16.

Abstract: With a view to select and substantiate the most rational methods
of measuring isotherms of vapor gorption (I8) on soldd bodies,
an improved vacuus jnstaliation was constructed; this installa-
tion permits reliably to take down the IS of Rpat a low tempe~
rature and the I8 of benzene vapors at the room temperature by
the gravimetric method. The IS-s determined with the described

Card s 1/2 =17~
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; U8SR/Physical Chemistry - Surface FPhencmena, Adsorption, Chromato-
graphy, Ion Interchange. B-13

Abs Jour: Referat. Zhurnal Khimiya,No 2, 1958, holk.

{nstallation for N, at =195° on silica gel and for benzene

vapors at 20° on activated carbon coincided practically with

corresponding I8-s taken down by the volumetric (Nf) or sf;:ie-
ans.

metric methods by other authors on other installat
part IT in RZhKhim, 1957, 26362.)
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DUBININ, M.M.; ZHUK, G.8.; ZAVERINA, Ye,D,
Studies on the porous structure of solids by adsorption methods,
Part 4r On the relation between various types of pores in active
carbon [with summary in English], Zhur, fiz, khim, 31 no,5:1126-
1135 My 57, (MIRX 10:11)

1. Institut fizichskoy khimii AN SSSR,
(Carbon, Activated) (Adsorption)
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,DL;/) i A, T A

* USSR/Physical Chemistry - Surface Phenomena, Adsorption, Chromato-

Abs Jour:
Author
Inst :
Title

Orig Pub:

Abstract:

: 1/2 _ -5

graphy, Ion Interchange. _ B-13
Referat. Zhumal Khimiya, No 2, 1958, 3995.

B.N. Vasil'yev, B.P. Bering, M.M. Dubinin, V.V. Serpinskiy.
Academy of Sciences of USBR. ~———

: Study of Adsorption Under High Pressure.

Dokl. AN SSSR, 1957, 11k, Ko 1, 131~13k.

The cgg a.dsozgion on two silica gel specimens in the range
from -85 to 0 and under the pressure of from O to 85 atm
was studied using the instrument described earlier (RZhXhim,
1957, T4788). The adso%ion hysgeresis loop 1s cbserved

only inothe renge from to =20 . The isotherms of -30

and -50 bring to a not coinciding distribution of pore volumes
according to their radii. The total substance content a differs
noticeably under high pressures from Gibbs' adsorption. It is
shown that the mean demsity § 4 of CO2 in the adsorbed state

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2"
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USSR/Physical Chemistry - Burface Phenomens, Adsorption, Chromato-
graphy, Ion Interchangs. B-13

Abs Jour: Rsferat. Zhurnal Khimiys, No 2, 1958, 3995.

1g greater than the density of a normal liquid (for example,
by 14% at 25°). The characteristic curves of ths potential
adsorption theory depend somevhat or the temperature near
top (0 and 25°). At the computation of these curves by v and

¢ a, Only one and the same curve is obtained for all the tem-
peratures including O and 25°. The breaking point observed on
the adsorption isosters is explained as an indisation of a phase
transition of COp 1in adsorbed state - "two-dimensicnal crystal-
lization analogue.” The capillarily condensed substance in the
sorgtion space is in the state of gupercooled ldquid down to
-85,
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IMKIANGVICH, V. M., DUBININ, M, M., LEONT'YEV, Ye. A., SARACHOV, A, I, ’

"Examination of the Porous Structure of Activated Charccals.”

Paper suhmitted for presentation at Fourth Int'l Conference on Electron
Microscopy, Berlin, GFR, 10-17 Sep 58.

Ingtitute for Physical Chemistry, USSR Acad. Sci. Moscow.

c-3,800,829, 25 Jul 58.
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N TSITS ; G. V.; YERMOLENKO, N. F.;

"The adsorption fromrvapors and ligrids.”

report presentsd at the Fourth All-Unioo Coaferents on Colloidal Chemistxy,
Thilisl, Geargian SGR, 12-16 May 195¢ (Xoll zhw, 20,%, p.677-9, '58, Teubman, A.B)
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DUBININ, M.M., akad.,otv, red.; BAZUMOVA, L.L,, red, ied-vs,; MABRKOVICH,
R S.“u. tekhn. red, .

[Mothods of studying the structure of highly-dispersed and porous
materials; procsedings vf the conference ] Metody issledovanie
struktury vysokodisperenykh 1 poristykh tel; trudy soveshchaniia,
Moskva, lzd-vo Akad. nauk S5SR, 1958. 29% p . (MIRA 11:12)

1. Soveshchaniye po metodam issledovaniya struktury vysokodispersnykh
{ poristykh tel, 24, leningrad, 1956.
: (Porosity)
(Adsorption)
(Co¥o1da)
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AUTHORS : ‘RQubinin, M. M., Zhukovskaya, Ye. G. 62-58-5-2/27

TITLE: On the Adsorption-Properties of the Carbon-Adsorbents
(Ob adsorbtsionnykh svoystvakh uglerodnykh adsorbentov)
Communication 2: Investigation of the Adsorption-Properties
of Aotive Coals by Benzene-and Nitrogen-Vapors (Soobshcheniye
2. Issledovaniye adsorbtaionnykh svoystv aktivnykh ugley po
param benzola i azota)

PERIODICAL: Izvestiya Akademii Nauk SSSR,0tdeleniye Khimicheskikh Nauk,
1958, Nr 5, pp. 535 - 544 (USSR)

ABSTRACT: As is known, nitrogen-and benzene-vapors are used as standard
substances for the investigation and classification of the
adsorption-properties of active coals. Up till now, a con-
gruence of the adsorbing properties of active coals above
nitrogen-and benzene-vapors has not yet been found, however.
The purpose of this work is the investigation of this problem.
The adeorbing propergies of some samples of active coals above
benzene-vapors at 20 C and nitrogem-vapors at -195°C were in-
vestigated above all. It was found that in both cases the ad-

Card 1/2 sorption depends on the dispersive interaction of the molecules
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Ou the Adsorption-Properties of the Carbon-Adsorbenta. 62-58-5-2/27
Communication 2: Investigation of the Adsorption-Properties of Active Coals
by Benezene-and Nitrogen-Vapors

ASSOCIATION:
SUBMITTED:

Card 2/2

(of the vapors) with the surface of the active coals. The
coefficient of affinity of the characteristic nitrogen-curves
was caloulated. The fundamental causes of the difference of
the adsorption-volumina of nitrogen and benzene for the points
of the beginning of the hysteresis of the isothermal linesa

of adsorption were analysed. More rational methoda of volume-
~determination of the micro-and transit-pores (perekhodnyye
pory) of active coals were described and substantiated. The
problem of the selection of a standardized vapor for the
characteristic of the adsorption-properties of active coals
was disoussed. Thare are 4 figures, 6 tables and 21 references,
17 of which are Soviet.

“Institut fizicheskoy khimii Akademii nauk 8SSR (Institute

for Physical Chemistry AS USSR)
March 13, 1957

1. Activated carbons--Adsaorptive properties 2. Vapors--Adsorption
3. Benzene--Applications 4. Nitrogen-~Applications
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AGTIIORS: Ka'lets, 0., Dubinin, L. L, SGV/62-58-9-5/26
TITLE: Investigution of the Kinotics of the Thernel Deconposition

of Solid Materials (Issledovaniye kinetiki ternicheckogn
razlozheniye tverdykh veshchestv) Communicaticn 1: Tre
Thermal Decomposition of Lead Carbonate (Soobshcheniye 1.
Ternicheskoye razlozheniye uglekislogo ovintoa)

PERIODICAL: Izvestiya Akademil nauk SSSR. Otdeleniye khimichockikh naui,
1958, Hr 9, pp 1031 - 1036 (USSR)

ABSTRACT In the study of the kincticc of the thermal decoumposition
of solid materials two methods were employed: the gravi-
metric method and the manometric method., Both methods,
however, have deficiencies., The authors thercfore
investigated the kinetics of the thermal decomposition
of solid materizls by weighing the goseous reaction
products which were adsorbed onto cooled activated char-
coal during the reaction., This method nakes mecasurerent
at reduced pressure poscsible, but care nust te taken
to always mcintein a good supyly of heat throughout the
experiment. The decomposition of the leand carvonzte pro-

Card 1/2 ceeds at a rate proportional to the surface area of the
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Investigation of the Kinetics of the Thermal SOV/62-58-9-3/26
Decomposition of 8o0lid Materials. Communication 1; The Thernal De- '

* composition of Lead Carbonate

undecomposed material (without the auto-catalytic

effect of a solid reaction product). The activation

energy of the thermal deconmposition of the lead carbonzte
and the factor of the exponential function were calculated.
The activation encrgy was found to be 41 500 cal/molo,
while the magnitude of the exponentigl fac%or wag cal-
culated to be (0,5 + 0.5).10'% gz.cm™°.sec™ ). There are 4
figures, 1 table, and 4 references, 1 of which is Soviet.

ASSOCIATION: Piziko-matematicheskiy fakul'tet Karlova universiteta v Prage
(Dept. of Physics and Mathematics of Charles Univercity,
Praue) ,

SUBMITTED: April 17, 1958

Card 2/2

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2"



"APPROVED FOR RELEASE: 08/22/2000

AUTHORSs

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

APPROVED FOR RELEASE: 08/22/2000

CIA-RDP86-00513R000411320008-2

Nikolayev, K. M., Dubinin, M. H. 50V /62-58-10-2/25
The Adsorption Properties of the Carbcn Adsorbents

(0b adsorbtsionnykh svoystvakh uglerodnykh adsorbentov)
Information 3.~ Investigation of the Adsorption Isothermal
Lines of Gases and Vapours on Activated Charcosl Within a
Wide Temperature Range Including the Critical Range
(Soobshcheniye 3. Issledovaniye izoterm adsorbtsii gazov i
parov na aktivinykh uglyekh v shirokom intervale temperatur,
vklyuchayushchem kriticheskuyu oblast')

Izvestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk,
1958, Nr 10, pp 1165-1174 (UssR)

As only some of the data worked out in this field contributed
to the solution of the problem of the physical adsorption of
gubstances in gas or vapoT phase on adsorbents of diverse
porous structure, the authors of this paper investigated the
wide temperature range including the critical range with
respect to the adsorption isothermal 1ines of nitrogen,
krypton, xenon, tetrafluorethylene, and hexafluoropropylene on
two types of activated charcoal that belong to the outer
members of the series of activated charcoal of the first

CIA-RDP86-00513R000411320008-2"
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The Adsorption Properties of the Carbon Adsorbents, SOV /62-5€-10-2/25
Information 3.- Investigation of the Adsorption Isothermal Lines of Gases
and Vapours on Activeted Charcoal Within a Wide Temperature Range Including
the Critical Range ‘

structural type. As a result of the analysis of the
experimental data and the investigation of the properties of
the state of the adsorbed substances within the range of
critical temperatures the authors proposed rational methods
of determining the characteristic adsorption isothermal
1lines of substances in vapor or gas phase. In agreement with
the potential theory of adsorption the coefficients of the
affinity of the characteristic curves do not depend on the
carbon structure; the volumes of the adsorption space have
to be regarded as constant quantities for each activated
charcoal if no ultra-porosity effect is present. Equations
for the adsorption isothermal 1ines for the vapor and gas
state of the substance to be adsorbed in the phase of
equilibrium volumes were proposed for the activated charcoal
of the first structural typej these equations correspond to
one and the same equation of the characteristic curve. These

: equations of the adsorption isothermal lines are

Card 2/3 experimentally founded. There are 9 figures, 2 tables, and
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23 references, 8 of which are Soviet.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR
(Institute of Physical Chemistry of the Academy of Sciences,
USSR)

SUBMITTED:s May 17, 1957
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DUBLHIN, M.‘f\ akadamdlk

—_——A . : &
The order of the day is the organization of the amateur-chemists'
movement. IUn. tekh, 3 no,1lls1l-3 B '58, (MIRA 11:12)

(Qhondsts)
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AUTHORS: Dubinin, M. M., Nikolayev, K. M., Sarakhov, A, I.
m

TITLE: Using the a-Ionization Manometer in Sorption Investigations
(Primeneniye a-ionizatsionnogo manometra v sorbtsionnykh
iesledovaniyakh)

PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 5, PpP.1155-1159
(USSR)

ABSTRACT: In order'to avoid the many disadvantages of mercury manometers

in measurements of sorption investigations a variant of the
a-ionization manometer was developed under collaboration of
the Radium Institute of the AS USSR; this manometer was pro-
duced and used in the present investigations. From the dia-
grams and the description can be seen that radium was used
as radioactive source, which was laid in a thin layer on a
plate..shaped base of goeld, this production having been made
by the RIAN of the USSR. The dimensions of the ionization
chamber depended on the field of the pressure measurements,
with two chambers present for a wide field of pressure

Card 1/2 (1.10"4 to 1000 torr), one for high and another for low
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. | ‘ 76-32-5-33/47
. Using the a~Ionization Manometer in Sorption Investigations

pressures, A scheme of the amplifier plant which is an altera-
: tion of that described by Downing and Mellen (Ref 7) is also
) given. The d??cribed manometer has a measuring sensitivity »
' of 2.0 « 107" " A torr in the interval from 1.1072 to o
150 . torr and is calibrated according to an Hg-manometer,
with a measuring accuracy of a mean value of 1 - 2 % being
achieved. The measurements carried out with nitrogen, krypton
xenon and tetrafluorethylene on coal showed, compared with
measurements by means of Hg-manometers, a good applicability
of the wa-ionization manometer for investigations of adsorp-
tion phenomena. The described manometer is an experimental
apparatus and still has-to be further developed. Finally the
authors thank Professor V. Y. Vdovenko and D, M. Ziv, as well _
as Ya. Yu. Rib. There are 6 figures and 11 references, 8 of -
which are Soviet. -

ASSOCIATION: Akademiya nauk SSSR,institut fizicheskoy khinmii,6 Moskva
(Moscow,Institute of Physics end Chemistry,, AS Ué%R)

SUBMITTED : Ju1y ‘179 1957 L1t

Card 2/2 1. Manometers--Design 2. Alphaparticles--Ionization
effects 3. Ionization chambers--Performance
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‘Byabikov,

M. M., Jarskhov, A. I., 307/ 76-32-6-32/46
Methods and Techniques of Physico_chemical Investigations
(Metody i tekhnika fiziko-khimicheskogo issledovaniya)

A Low-Pressure Poremeter (Poromer nizkogo davleniya)

Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 6,
pp. 1404-1406 (USSR)

In order to make possible measurements of pore size in
porous materials of 100 p and less S. A. 3emenova (Ref 3)
designed an apparatus which, however, has several
disadvantages. A poremeter is described which does not
have these deficiencies any more; the possibillity of
investigation in secured at 5 - 1000 torr, i. 8. at a
pore radius of from 5 to 100 p. A diagram of the apparatus
is given as well as a description of the technique employed.
It may be seen that the dilatometer was somehow changed by
introducing a chromium-nickel wire, on the other hand the
principle of measurement consists of the fact that mercury
enters the porea of the sample and that the experiments

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2

Methods and Techniques of Physicochemical S0V/ T6-32-6-32/46
Investigations. A Low-Pressure Poremeter

may be carried out within a wide pressure interval of

from 30 - 50 torr. In the measurements it must be taken

into consideration that also the in-between-spuce of the

sample and of the ampoule is measuredj in order to obtain

the real values of the porosity speciul experiments with

model substances must be carried out. The dilatometer can be
' used for low-pressure- as well as tor high-pressure-meters.

For both measurements the same sample may be used. A

diagram of the measurements carried out with the high-

-pressure ingstrument of the PA-h4 as compared to those of the

described poremeter is given. Finally the authors ‘thank

V. V. Serpinskiy. There are 5 figures and 3 references,

3 of which are Soviet.

ASSOCIATION:  Akademiya nauk SSSR,Institut tizicheskoy khimii Moskva
. (Hoacon>Physicsl Institute, AS USSR)

SUBMITTED: July 17, 1957
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Investigations., A Low-Fressure Poremeter

1, Materials——Porosity 2. Chemical analysis--Instrumentation
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AUTHORS : Moskvitin, N. N., Dubinin, i, J., SOV/20-122-5-26/56
Academician, Sarakhov, 4. I. -

TITLE: The Adsorption of Water Vapors on Crystalline Powders
of Halogenides of Silver and Lead (Adcorbiniya parov
vody ne kristallicheskikh porochkalh szlogenidov serebra
i svintaa)

PERIODIZAL: Doklady Akademii nauk SSSR, 1958, Vol 122, Nr 5,
pp 840 - 843 (USSR)

ABSTRACT: The present paper compares the isothnermzl lines of
adsorption on the typical rspresentatives of the
crystal groups mentioned in the title for a sufficiently
wide temperature interval. The isothernal lines
of t2e adsorption of water vapors were investigated
by means of quarts microscales. Prepcration of the
wdsortonts for the experiments is discussed in chort.
Work with AgJ and AgCl was carried out with red 1ight.
The weight of the adsortents amounted to from 0.75-0.8 5.
The isothermal lines of the adgorntion of water welc
Card 1/4 measured at 20, 10, 0, and -20° on the crystals of AgJ
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The Adgorption of Woter Vapors on Crystulline Powderc SOV/20—122»5-26/56
of Hzalogenides of Silver and Lead
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and AgCl. All iceothermal lines found in thic nanner

(type II according to the classification by Brunauer)
ere Teversible in the entire interval of wew-ured
pressures and ‘are fully reproducible ot nli tenperoturcs.
Phis applies no matter whether the goaple had been
heatced before measurement or not. The laect eflect
of the adsorption of water hzs a value sinilar to
of condernsation heat. The icothermal lires of the
adsorntion of water on AgJ and A;Cl are descrited
in the range of relative pressures of 0.05-0.4 by
the cquation of polymoleculur adsorption given by
Brurauer, Bmnet, and Teller. iext, some characteristic
features of the sorption of water on silver iodide

and silver chloride are described, Particular interest
ig crused by the problem of the phase state of tle

woter adsorbed on Agd and AgCl at temperatures telow Oo.
Two dipgrams schow the isogteric lines for various values
of adsorption on AzJ and A;Cl; they were calculated

from the igothernal lines for the temperatures 20, 10, O

cr
0
0

cr
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The Adsorption of Water Vapoi’u on Crystalline Powders SOV/20—122-5-26/56
of Helogenides of Silver and Lead

ond -20°. All igosteric lines for AgJ concist

of 2 linear parts, which intersect in 2 temperzture
intervel necr 0%, The salient points of these curves
correspond to the nelting of the iron, Froo ine
difference between the angles of imcliraztion the value
1450 kcal/mol is obteined for thc heat effect of

the transition. The isosteric lines of the adsorption
of water vanors on AgCl have no sclient point. There-
fore, the hent eilect of the adsorption at positive
and negative temperatures is practically equal to

the heet of condensation. In the sorption of water

on PbJ, & non-equilibrium gsystem vapor adcorbent

vias in all cacec concernced.There are 4 figures
and 13 references, 4 of which are Soviet.

ASSOCIAPTION: inotitut fizicheskoy khimii Akademii nauk SSSR (In-
stitute of Phycical Chemistry of the Academy of Sciences USSR)
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TITLES
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ABSTRACT:
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Bering, B. P., Dubinina e His 50V/62-59-6-5/36
Serpinskiy, V. V.

Caloulation of the Differential Heats of Vapour Adsorption on '
Active Conl (Vychisleniye differentsial'nykh teplot adsorbtsii
parov na aktivnykh uglyakh)

Izvestiya Akademii nauk S3SR. Otdeleniye khimicheskikh nauk,
1959, Nr 6, pp 981-988 (USSR)

Besides applying other methods, the differential adeorption heat
may thermodynamically be caleulated by means of amodel of @B alsaitim
interaction and the theory cf molecular forces. in & previous
paper by the authcr (Ref 1) it was shown that according to the
potential theory of adsorption the differential heat of an
gdoorption isotherm may be computed by the following equation:

q = Q - A =oR?? (—-—‘3 1oh) _ mpinn (1). Here @ denotes the total,
and q the pure differential adsorption heat, A the latent
veporization heat, o the thermal coefficlent of the spatial ‘
extension of the adsorbed substance, & the adsorption, and hap/p
the relative pressure. The characteristic curves of the volume o
distribution for inhomogeneous adsorption surfaces of different
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Calculation of the Differential Heatsof Vapour S0V/62-59-6-5/36
Adsorption on Active Coal
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type, in the present case active coal, on the adsorption range
are known from publications. These curves lecd to equations for
the adsorption isotherms of different structural types.

2
wo - -13-%- (1g n)° _
(Equations 4 and 5) a = == e (1) (&)
Wo! %"?' g
B =2 (II) (5). Here Wo (Wo') B (A) denote structural

characteristics of the adsorbents, p the affinity coefficient,
and v the mole volume. Based upon the equations 1 and 4, or 1 and
5, a term for the differential adsorption heat of vapour of
different substances on active coal may be set up. For the
purpose of facilitating the computation, this equation was
established in variable § (of the filling degree of the nicro-
pores). By following this equation the differential adsorption
heat at different mumerical values § was computed for a number
of substances on a standard adsorbent at different temperatures.
Active coal of the type (I) served as standard adsorbent. The
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Calculation of the Differential Heats of Vapour SOV/62-59-6-5/36
Adsorption on Active Coal '

ASSOCTIATIONS

SUBMITTED::
Card 3/3

. October 24, 1957

‘values obtained for q are given in a table. A figure shows the

dependence of Q on § for normal heptane, hexane, and pentane.

in an analogous manner the equation bolding for the differential
adsorption heat on coal of the second structural type was derived.
For the first type computations of the adsorpiion heats of
different hydrocarbons were carried out (Table 2). For this
computation it was necessary for the two atructural characteristics
Wo, B (Wo', A) of the adsorbent, tabular values on the pressure

of the saturated vapour, its mole volume, its parachor, and the

. thermal coefficient of the volume distribution of the substance to

be adsorbed to be known., Finally, an approximative calculation
method for the differential heat of the alkanes on adsorbents of
the. first structural type was worked out. There are 1 figure,

2 tables, and 12 references, 10 of which are Soviet.

Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences, USSR)
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TITLE:

PERIODICAL:

ABSTRACT:

Card 1/7

17059 .
50V/62-59-12-3/43

Moskvitin, N. N., Dubinin, M. M., Sarakhov, A. I.

Study of Adsorption of Water Vapors on Ionic Crystals.
Communication I. Methods and Results of the Study of
Water Vapor Adsorption on the Crystals of Silve
Iodide and Chloride

Izvestiya Akademil nauk SSSR. Otdeleniye khimicheskikh
nauk, 1959, Nr 12, pp 2080-2087 (USSR)

The authors studled isotherms of adsorption and de-
sorption of water vapor on crystals of silver chloride
and iodide (which can be used as active centers in
cloud seeding) for the temperature interval (+20 +to

-20°). Bering and Serpinskiy microbalance / B. P,
Bering, V. V. Serpinskly, Doklady Akad. nauk_SSSR,
o4, Nr 3, 497 (1954) 7 (sensitivity +2.5-10"7 g)
provided with a speclal adjustment to ellminate
electrostatic effects A. I. Sarakhov, Dollady
Akad. nauk SSSR, 112, Nr 3, 464 (1957) /, was used.
It allowed one to measure adsorption on 0.7-0.8 g
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‘Study of Adsorption of Water Vapors on Ionlc 77059

Crystals. Communication I. Methods and Results  50V/62-59-12-2/43
of the Study of Water Vapor Adsorption on the

Crystals of Silver Iodide and Chloride

Card 2/7

pamplea of adsorbents with the opecific surface of

0.015 mg/g. Every sample was prehcated on the balance
pan at 110-120° for 8-10 hr to desorb the substances
adsorbed from the air. All manipulations of silver
halides were performed under red light. The obtalned
isotherms are all of type II of the Brunauer classi-
fication (Figs. 1 and 2 show the adsorption 1sotherms
for Agl). The adsorption isotherms for both AgI and
AgCl are reversible in the whole interval of measured
relative pressures, except for the isotherms at -200,
which are reversible only up to the pressure of vapor
saturation at that temperature, 1. e., 0.77 mm. Above
that pressure, desorption points lie on the curve
which is above the adsorption curve, both curves forming
a hysterenis ‘loop. Values for specific surface (S)

of the powders and for the volume of monomolecular
layers ( anJ were calculated from the corrected

isotherms (curves 2) for 200, which were calculated
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Fig. 2. Isotherm of water vapor
adsorption on the crystals of silver

1odide at -20°.

from the linear equation of the multimolecular
adsorption theory. For AgCl, a _ = 0.54 1 moles/g,

S = 0.08 me/g; for AgI, a_ = 1.32 L moles/g, S = 0.2

mz/g. Adsorption 1isoteresof AgI build for the

values of a (a = adsorption) from 1.5 to 3.0 moles/
/g (see Fig. 5), and show an inflectlon at 0°, in-
dicating phase transition at that tempereture. The
difference 1in slopes of both linear cections of the
curves determines heats of transition (fusion of ice),
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étud of Adsorption of Water Vapors on Jonic 77059

CrysZals. communication I. Methods and Results sov/62-59-12-3/43
of the Study of Water Vapor Adsorption on the

Crystals of Silver Todide and Chloride

cal
typy  which equal 1,450 ===

1

‘Fig. 5. Isosteres of water vapor
adsorption on silver lodlde in
the temperature interval (20) —

(-20°).
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Study of Adsorption of Water Vapors on Ionic 77059

Crystals. Communication I. Methods and Results S0v/62-59-12-3/43
of the Study of Water Vapor Adsorption on the

Crystals of Silver Iodide and Chloride

Comparison of the 1sosteres shows that there is no
increase of the heat of transition with increasing
value of a, indicating that the phase transition
does not take place in the total mass of the adsorbed
water, but only in the upper adsorption layer.
Adsorption isosteres for AgCl do not have this inflec-
tion, indicating that all the water, adsorbed on the
crystals of AgCl at -20°, 1s in a supercooled state.
This difference--the exlstence of phase transition
in the water adsorbed on AgI, and 1ts absence in
water on AgCl--can be connected with behavior dif-
ference of thesec aerosoles when they are used cloud
seeding. There are 6 figures; and 18 references,
8 Soviet, 1 German, 1 U.K., 8 U.S. The 5 most recent
U.S. and U.K. references are: S. Birstein, J. Meteorol.,
12, N 4, §24 (1955); V. Shaefer, J. Meteorol., 11,
417 (1954); E. Fournier, D. Albe, Quart. J. Roy.

Card 6/7 Meteorol. Soc., 75, N 323, 1 (19&9); B. Vonnegut,
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Study of Adsorption of Water Vapors on Ionic 7705

Crystals. Communication I. Methods and Results S0vV/62-59-12-3/43
of the Study of Water Vapor Adsorption on the

Crystals of Silver Iodide and Chloride

J. Appl. Phys., 18, N 7, 593 (1947); W. Patrick, ,
W. Kemper, J. Phys. Chem., 42, 369 (1938). i

ASSOCIATION: Institute of Physical Chemistry of the Academy of
Sciences, USSR (Institut fizicheskoy khimii Akademii
nauk SSSR)

SUBMITTED: April 23, 1958
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Astakhov, K. V., Dubinin, M. M., S0V/76-33=1-43/45
Chmutov, K. V., Nekrasov, B, V.

Sergey Aleksandrovich Voznesenskiy 21892-1958g « Obituary
(Sergey Aleksandrovich Voznesenskiy )

1892-1958

Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 1, pp 234-237
(USSR)

S. A. Vozreussnskiy -doctor of chemical sciences and
commercial onsincer of the first degree, died on August 6,
1958. As a student, Voznesenskiy worked in the laboratory of
Professor N. A. Shilov and was occupied with active carbon for
gas masks for the elaboration of the method by N. D. Zelinskiy.
Later on, Shilov sent him to the kafedra fizicheskoy khimii
Moskovskogo vysshego tekhnicheskogo uchilishcha (Department of
Physical Chemistry of the Moscow School of Technology)

for preliminary study for his professorship.

At the same time he worked at the Moskovskaya sanitarnaya
stantsiya (Moscow Sanitary Station). In 1919 he became
lecturer for chemirtry at the Penzenskiy institut Narodnogo
obrazovaniya (Penza. *nstitute of National Education) but
remained in contac:. with Shilov's laboratory and, together
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’

with Uhilov, he published parpers in Trudy lozriyskoso nauchno-
iscledovateltskoso khimicheskogo inastitula “Reports .f the
Russian Scientific Nesearch Institute of Cheuisery) in 1921,

Iit the ugpme vear he hecame lecturer at the Departaent of
Physical Chemistry of the lescow School ol Pechnolory 2nd in
1923 ho went to Terlin ond vorted with Profesgor Freundlich..

In 1927 he wan senl to nubr-/eodinalen in order te dnvestisle
gownge purilication plants and in 172 he participated in the
Bungen Congress of Chemists., In 1927 Yozunesensvir Lecnpe
lecturer ot the kaledra kolloidnoy khimii (Chair of

Colloidal Chemiotry) and in 1929 vprofescor ene cheirumnn of the
kafedra analiticheskoy khinii VU | Chair . vi Analytical
Chemistry of the EVTU). After the denth ol i, . Shilov in 1930,
he also -hacame the chairman of the kafedre neorganicheskoy
khimii ( Chair = of Inorranic Chemictrv). Tn 1932 the
khimicheskiy fakultet LVIU (Department of Chemistry) wes converted
into the Voyennays akedemiya khimicheskoy nasheaity (rilitary
Academy of Chemice? Defense o and Voznesenulkiy kept his post.

‘
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From 1921 - 1941 Voznegsenskiy dirccted the Laboratory of
flater rurification at the Institute "Vodenn"., Tn 1085 he
became professor anc head of a rhair at the Ural'skiy
politekhnicheskiy ~ institut (Urexs
Polytochnical Institute). Jic was onc of th2 iirst to noint cut
the fluoro-organic compounds and wrote n rouo rTnpl ou

"The Chemistry of Fluorine". In conclusion, zn enunmzration of
the works by S. A. Voznesenskiy is given, divided into
inorganic chemistry, physical and colloidal chemistry and

water-technology. There are 1 figure and 65 refercnces, 56 of
which are Soviet.
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| 0n The Formation Of Porous Structure In Carbon Activation."”

reﬁort submitted for 4th Intl. Symposium on the Reactivity of Solids, Amsterdam, 30 May -

Ly June 1960.
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18056
Sov/62-6o-1-2/37

Moskvitin, N, N., Dubtnin, M. M., Sarakhov, N

Investigatlon of Steam Adsorption on Tonic Crystals.
Communication 2. Nonequilibrium Sorbtlon of Water on
Crystals of Lead Iodide

Izvestiya Akademil nauk SSSR. Otdelentiye khimicheskikh
nauk, 1960, Nr 1, pp 9-1% (USSR)

Nonequilibrium sorbtion lisother‘ms of water \Ezapor on
Pbl, crystals (specific surface about 0.2 m /g) in

temperature range of 20 to -20° were obtained and studled.
The experiments were conducted according to the mevhod
described by the authors in Izv. AN SSSR. Otd. khim.

n. 1959, 2080. The data obtained are shown in Flgs. 1,

2, 3, and 4. The following concluslions vere made: The
sorption isotherms, in the above latervals of pressure,

are irreversible. The process of steam sorption on

PbI, {s of a long duration, especlally at posltive
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Investigatlon of Steam Adsorption on 8056

Ionic Crystals. Communication 2. Sov/62-60-1-2/27
Nonequilibrium Sorbtion of Water on

Crystals of Lead Todlde

temperatures (equilibrium was not established during

25 days atﬁ20°). No connection was found between the
absorption behavior of Pbl2 and the properties of 1its

aerosol particles 1n the seeding of supercooled clouds.
There are 4 figures; and 16 references, 9 U.S., 7
Soviet. The 5 most recent U.S. references are: E.
Ballou, C. Ross, J. Phys. Chem., 57, Nr 7, 653 (1953);
R. Beebe, G. Kington, M. Polley, W. Smith, J. Am.
Chem. Soc., 72, %0 (1950);J. Van Voorhis, R Graig,
F. Bartell, J. Phys. Chem., 61, 1513 (1957); S.
Birsteln, J. Meteor., 12, Nr 4, 324 (1955); W. Patrick,
W. Kemper, J. Phys. Chem., 42, 369 (1938).
ASSOCIATION: Institute of Physical Chemistry of the Academy of
Sciences USSR (Institut fizlcheskoy khimii Akademll
nauk SSSR)
SUBMITTED: April 23, 1958
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DUBININ, M. M.

"Modern Chemical Weapons Are Weapons of Mass Destruction.”

report submitted for the 6th Pugwash Conference on Disarmament & ‘World Security,
Moscow 27 Nov-5 Dec 1960.
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5/062/60/000/006/013/025/XX

B020/B060

AUTHORS: Qubinin, M, M., 2hukovekaya, Ye. G., and Zaverina. Ye. D.

TITLE: Adsorption Properties of Carbon Adsorbenta:((:ommunioation De ,
Characteristics of Water Vapor Sorption by Active Charcoals '/
in the Field of High Relative Pressures '

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1960, No. 6, pp. 966-975

TEXT: The particular form of water-vapor sorption and desorption
isothermal lines on active charcoals has been repeatedly studied,
especially at the authors' laboratory (Refs. 1 -5). The main ascent zone
of the sorption branch was found to correspond to the isotherm of
monomolecular adsorption. The concave form of the isotherm is &
consequence of the particular adsorption mechanism of water molecules on
the primary adsorption centers - the carbon monoxides on the surface - due
to the formation of hydrogen bonds, whereby every adsorbed water molecule
becomes a secondary adsorption center. These processes effect a steep
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ascent of the adsorption branch of the isotherm (Refs. 3, 5). The main

object of the work concerned was the study of water vapor sorption by

active charcoals with different porous structures in order to clarify the
possibility and the conditions of the capillary condensation course of -

water vapors in the intermediate pores. The investigation was extended %o
active charcoals with micropores of at most10 A diameter,whose intermediate
porosity was developed tc different degrees. From among them ; the types
P1-pP5 §R1—B‘)’g were granulated active coals from vegatable substances;

ri-r4 (61-c4

granulated active coals from fossils. and AY-10-AM4

(AU-10 - AU-14) active coals with developed intermediate porosity; they
are described and thoroughly examined in Ref. 8. For the first two types,
the sorption and desorption {gothermal lines of beizense vapors were
examined at 206 and at pressures of 1.10-5 to 1 at, while for the latter
mentionad, the scrption and desorption isothermal lines of benzene vapors
were examined at 20%, and these of nitrcgen at -195% (Ref. 8). The
adsorption apparatus is accurately described in Ref. 9. Calculated volumes
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Communication 5. Characteristics of Water B020/B060

Vapor Sorption by Active Charcoals in the

Field of High Relative Pressures

of intermediate pores.and microperes in active ccals are indicated in
Table 1. The method of the sorption balance was uged in the study of water
vapor isothermal lines at 200. Sorption and desorption {sothermal lines of
the types R2, R1, R3. and R4 (Fig. 1) exhibit a distinct change of the
glope of the isotherm branches after the section of the steep agcent, and,
more precisely, they exhibit a gharper slope and in the region of high
pressures a hysteresis loop covering a large zone. The igothermal lineg of
the types 3, G4, and R5 (Fig. 2) are shifted toward higher relative
pressures; the zone of the hysteresis loop is fairly large and extends
over almost the whole isotherm. The critical sorption volumes of active
charcoals are intercompared for benzene and water. Calculated scrption
volumes of water in mioropores of active charcoals are compared with the
volumes of coal micropores in Table 3. Table 4 gives data derived from
Ref. 8 concerning the volumes of micropores and intermediate pores of
active charccals. Table 5 shows the distribution of the volume of sorbed
water between micropores and intermediate pores in critical scrption.

"\
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Figs. 3 - 6 illustrate the sorption branches of tha sorption isothermal
lines of nitrogen vapors -at -195% and cf water at 20¢ for typical active
charcoal specimens. There are 6 figures, 5 tabdbles, and 13 references:

12 Soviet and 1 US.

ASSOCIATION: Institut fizicheskcy khimii Akademii nauk $SSR (Institute of
Physical Chemistry cof the Academy of Scienczes USSR

CIA-RDP86-00513R000411320008-2
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'

SUBMITTED: December 13, 1958
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5/062/60/000/009/002/021
B023/B064
AUTHORS: Ganichenko, L. G., Dubinin, M. M., Zaverina, Yeo. D.,
Kiselev, V. F., and Krasil'nikov, K. G.
TITLE: Study of the Vapor Adsorption on Adsorbents With
Heterogerieous Surface. Communication 2. Experiments With
Organically Substituted Silica Gel
PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh &/
nauk, 1960, No. 9, pp. 1535-1543 _—

TEXT: The adsorption of various vapors on methylated course-porous silica
gel and a demethylated sample obtained therefrem is discussed here. The
conditions of investigation were chosen in such a way that an essential
change -of the specific surface seemed to be unlikely. Cocarse-porous com-
mercial silica gel KCK(KSK) was taken as initial sample and carefully
purified from iron and other impurities. To methylate the surface, silice
gel was repeatedly treated with dichloro dimethyl silane vapors at 200°cC.
Then, the vapors were sucked off in vacuum at 100°C, and siliza gel washed
with water until the reaction for the chlerine ion was negative. The
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APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2

Study of the Vapor Adsorption on Adsorbents s,/062/60,/000/009/002/021
With Heterogeneous Surface. Communication 2. B023/B064

Experiments With Organically Substituted

Silica Gel .

silica gel thus obtained is called (-1 (s-7). A portion of silica gel S-1
was treated with nitric acid vapors at 200°C for 6 h. Thus, the organic
part of the surface was oxidized, the CH5 radicals substituted by OH

groups, and the methylated silica gel with hydrophobic properties became
hydrophilic. This specimen was called C-2 (s5-2). The composition of the
surface of silica gel S-1 and S-2 was determined by an organic analysis.
The analysis was carried out at the same time as the determination of the
weight losses in calcination at 1250°. Table 1 shows the analytical
results. It may be seen that the demethylation of the surface leads to an
increase of its degree of hydration. The specific surface of the specimen
changed by 3%. Nitrogen, cyclohexane, benzene, and water were used as
adsorbates. Figs. 1-4 show the sorption branches of the adsorption iso-
thermal lines of the vapors of these substances. In all cases, the iso-
thermal lines for S-1 are lower than those fecr S5-2. Table 2 gives a
comparison among the specific sorption volumes. The authors explain their
results with the help of the respective published data. Summing up: 1) The
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Study of the Vapor Adsorption on Adsorbents 5/062,/60/000,/009/002/02:
With Hetorogeneous Surface. Communication 2. BOZ3/B064

Experiments With Organically Substituted

Silica Gel

substitution of one part of the hydroxyl groups of the silica gel surface
by methyl groups leads to & reduction of its adsorptive power toward
substances in the vapor phase, and to an increase of the molecular fields
in the occupied monomolecular layers. 2) To determine the specific surfaces
of the adsorbents with a ohemically non-homogeneous surface (on the basis
of the equation by Brunauer, Emmett, and Teller for the adsorption iso-
thermal line), it is necessary to select the adsorbates with special care.
They should be as little sensitive as possible to the chemical hetero-
geneity of the surface. L. N. Kurbatov is mentioned. Tharc are 5 figures,
4 tables, and 32 references: 22 Soviet, 2 US, 1 British, 6 German, and 1
Swiss.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry of the Academy cf Sciences USSR).
Moskovskiy gosudarstvennyy universitet im. M.V.Lomoncsova
(Moscow State University imeni M., V. Lomonosov)

SUBMITTED: April 2, 1959
Card 3/3
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5/062/60/000/010/002/018

KRe.RS3 B015/B064
G 11907231 only)
AUTHOR : Dubinin, M. M.
——— .
TITLE: Investigation of the Adsorption of Vapors on Adsorbents With

Heterogeneous Surfaces. Information 3. Analysis of
Experimental Data on Silica Gels With Chemically Modified

Surfaces

PERIODICAL: TIsvestiya Akademii nauk S5S5R. Otdeleniye khimicheskikh nauk,

1960, No. 10, pp. 1739-1750

TEXT: A chemiocal modification of the surfaces of silica gels by
substituting the hydroxyl groups of the surface by various radicals
changes essentially the adsorptive properties for vapors of organic and
inorganic substances. Usually, the adsorptive power decreases with
increasing number of substituted OH groups. The Brunauer~Emmett-Teller
(BET) equation (1) for the adsorption isothermal line (Ref. 3) can be
applied thereto, and the adsorption ap ocorresponds to the formation of
continuous monomolecular layers. A decrease in the adsorptive power is
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Investigation of the Adsorption of Vapors on $/062/60/000/010/002/018
Adsorbents With Heterogeneous Surfaces. BO15/B064

Information 3. Analysis of Experimental Data

on Silica Gels With Chemically Modified

Surfaces

mostly characterized by & reduction of ap. Here, the experiments were
made with silica gels of different porosity of the types (K (SK), CX-4
(sk-1), €K-2 (SK-2), CM (su), CM-4 (sM-1), CM-2 (SH-2), C-4 (S-1), and
C-2 (S8-2); their OH groups were partly replaced by fluorine atoms or CHy
radicalstjand the applicability of the BET equation to the adsorption of
various vapors (N2’ ATy CeH, .,y CpHe, HZO) at -=1959C (Nz, Ar) and 20°C,

respectively, was checked (Table 1). For the majority of the systems
investigated, the BET equation is found to hold in the range of relative
equilibrium pressure. Owing to the substitution of the OH groups by
F-atoms or CHz radicals, ap decreases (less for nitrogen and argon vapors
than for cycldhexane, benzene, and water vapors). The change of the
adsorptive properties by chemical modification can be determined most
conveniently by a graphical determination of the affinity coefficient y,
i.e,, by the affinity coefficients of ths isothermai lines (Table 2, range
of relative equilibrium pressure; Table 3, relative changes of the

card 2/4
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81849
Investigation of the Adsorption of Vapors on $/062/60/000/010/002/018
Adsorbents With Heterogeneous Surfaces. B0O15/B064

Information 3. Analysis of Experimental Data
on Silica Gels With Chemically Modified
Surfaces :

adsorptive power and the values for 7). A change of the porosity of

silica gel was found to effect no particular change of a, for N, and Ar,
whereas in the case of benzene and cyclohexane a considerable effect is
observable (Table 4). To achieve a qualitative explanation of the decrease

in the adsorptive power of silica gels due to chemical modification, the
constants C of dispersion interaction were computed (Table 5) according to
Kirkwood (Ref. 5), the van der Waals radii r of the adsorbed molecules were
taken from Tables, and the relative energies of dispersion interaction '
were determined (Table 6). The change of the values for C and r of the J/
surface groups determining the equilibrium spacings of the adsorbed
molecules in the monomolecular layers were found to be the main reason

for the reduced adsorptive power of silica gels for vapors of non-polar
substances due to the substitution of F-atoms and CH3 radicals for the OH
groups of the surface. The reduction of this adsorptive power increases

with substances in which adsorption is controlled by a donor-acceptor
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Investigation of the Adsorption of Vapors on $/062/60/000/010/002/018
Adsorbents With Heterogeneous Surfaces, B015/B064

Information 3, Analysis of Experimental Data

on Silica Gels With Chemically Modified

Surfaces

component, The applicability of the BET equation to determine the a
specific surface of adsorbents is discussed on the basis of a semi- \4/
empirical equation (5) for the adsorption isothermal/ line given by

Ao V. Kigselev, and the results are given (Table 7}. The latter show that
the applicability of the BET equation is limited. The author thanks A. V.
Kiselev for a discussion, There are 2 figures, 7 tables, and 10
references: 6 Soviet, 3 US, and { German.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute__
of Physical Chemistry of the Academy of Sciences USSR

SUBMITTED; June 2, 1959

Card 4/4

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2

Sorev comprassora in the gas industry. OGaz.prom. 5 no.10:40-43 O
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5/076/60/034/003/015/022

BO15/BCS6
AUTHORS : Dubinin. M. K., Vishnyakova, M. M., Zhukcvskaya, Ye. G.,
Leont'yev, Ye. A.. Luk'yanovich, V. M., and Sarakhov,
A, I,
TITLE: Investigation of the Porous Stiructure of Svlids by Sorption

Methods. V. Application of Different Maethcdse for Studying
the Structure of Intermediate and Macro-pcres of Active \///
Coals

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 9, -
pp. 2019-2029

TEXT: A thorough investigation of the structure of intermediate pores,
whose size 1s between micro- and macrc-pores, of some typical kinds of
coal (frem the type AY-10 - AY-14 (AU-10 to AU-14)) with intermediate
porosity is carried out by the method of capillary condensation of vapors
(benzene or nitrogen), by pressing in mercury, or by electron microscopy.
Data concerning the volumes of the micro- and intermediate pores of the
investigated kinds of coal are -given in a table and show that in all
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Investigation of the Porous Structure of 8/076/60/0%4/009/015/022
Solids by Sorption Methods. V. Application B0O15/B056
of Different Methods for Studying the Structure
of Intermediate and Macro-pores of Active
Coals

samples the volumes of the ‘intermediate pores excsed those of the micro-
pores by a multiple, The uorgtion and desorption’experiments carried ocut
with nitrogen vapors at -195°C and benzene at 20°C a device with quartz
scales. A detailed description of this device is given in Ref. '1, The
gorption isothermal lines (Figs. 1-3) ‘are all S-ashaped and have a
hysteresis, the beginning of which corresponds %o the equilibrium pressure
(p/ps)o = 0.175 for benzene at 20°C and (p/ps)o = 0.45 fer nitrogen at

—195°C. For the purpose of deiermining the porous structure by the methced »
of pressing-in mercury, two pore gauges of the type NA-4 (PA-4)(Ref. 8) —
{one for low and one for high pressure) were used. For alectro-micro-

scopic¢ examinations a Y 3IM-100 (UEN-100) eleciron microscope was used,
carbon replicas were recorded (Fig. 5), and pore diameters from 70 to

110 A were found. The summational curves (Figs. 6-8) cf the volume of the
intermediate pores with respect tc their effective diameters, which wera
calculated from the sorption isothermal lines for benzesne and were measured
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Investigation of the Porous Structure of 5/076/60/034/009/015/022
Solids by Sorption Methods. V. Application BO15/R0%6

of Different Methods for Studying the Structure

of Intermediute and Macro-pores of Active

Coals

by pressing in mercury, showed good agreement. In the case of the results
obtained for nitrogen, less good agreement was found. The electronenioro-
scopic values qualitatively confirm the sorption values and the measured
values obtained by pressing in mercury. B. P. Bering and V. V. Serpinskiy

are thanked for their interest in the present paper. There are 8 figures, \///

1 table, and 13 references: 12 Soviet and 1 US.

ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii
(academy of Sciences USSR, Institute of Physical Chemistry)

SUBMITTED: Dacember 24, 1958

card 3/3

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411320008-2"



