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rin M %ﬂﬁch; PASYNKOY, V.V,, prof,, doktor tekhn.nauk,
Vered.: WARROVEIREAYA, A,I,, red,; TSAL, B,X,, tekhn.red,

[Materials for electricians in ahipbuilding] Materialovedenie

dlie elektrikor-sudostroitelei, Deningrad, Gos.soluznoe izd-vo

sudostroit.promyshl,, 1960, 212 p, (MIRA 13:5)
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Fvaluating the effactiveness of repairing and medernizing cone
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Z0NIS, Semen Aleksandrovich; MAZUROV, Sergey Mikhaylovich; BEREZIN,
B.IO I‘ed.; ZAKHARIKOVA, YG.I., red.izd-va; GARINA, Tl‘D.’

'ﬁﬁﬁ: red.

[Laboratory and lecture experiments and demonstration materials
in organic cheniptry] Laboratorno-lektsiomnye opyty i demon-
stratsionnye materiely po organicheskoi khimii, Iz4.2. s lspr,
1 dop. Moskva, Gos, izd-vo "Vysshaia shkola," 1961. 720 p.
(MIRA l5:3§
(Crepistry, Organic—-Laboratory mapuels)
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(Printing inke] Pechetnye kraski, Moskva
. Gos, nauchnowtekhn,
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T Tadl, Ted; POPOVA, A.L., reds; PUIRYAUDKHLH, P.A,, red.
SEMENOV, 5.8, , ved, ;. SUPOVA, 0.1., red.

[’I’:ansaci;ions‘oif;‘ the Gonference on the Scientifie Basis

of the Processei of Printing and Hethous for :Their

Improvement] Tridy Konferentsii PO nauclaym osnovam proe

tsessov pechatariia i putiam ikk suvershenstvovaniia, Mo ’
skvag Naw:’:hnmtg:khfz.‘ abevo poligr, § ludatelvstv, No,l,
1961, 44 p, ‘ R (MIRA 18:5)

88956V pechata..
mstvovaniys, Moscow, 1961,

Kenferentsiys. po Daushngm osnovan pret
1
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[Printing industry materials; a textb

ook] Poligraficheskie materialy;
uchebnik, Moskva, Izd~vo "Sovetakaia

Rossiia," 1960, 560 p,

(MIR4 13:7)

(Paper products) (Printing machinery and supplies)
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FETISOVA, R.M,, red.isd-va; GOLUB', sgPi, mﬁmog&md"

[Tacquers and -
paints in the national economy] I
eki
v narodnom khoziatigtve, Moskva, Izd-vo Alc:g.nauk Sséll?r;;léc(i)
. L]

99 p.
(Bacquer and lacquering) (MIRA 13:4)
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[Chemical analysis of printing

analiz poligraficheskikh materialov,
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taniia Poligraficheskikh materialov, 1958,
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Mogkva, Gos.izd-vo
(Teating printing industry materials] Ispy-

(MIRA 12:4)
(Printing machinery and supplies)




FZm, &
BERRZIN, ‘B.1,, kandidat tekhnicheskikh nauk.

Bt ?"W“MMW» .

Once more about State 8tandards on printing paper. Bum.prom.
32 no.b:27 Ap 59,

(MIRA 10:7)
(Paper--Standards)
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BEBEIN, Boris Ivanovich: ZAGARY
3 hy NSKAYA, Lyudnils a1 ; ZARKEINA
YoiTALKSANLROV, V.1, tkim.rod, o eRirOvRA; ’

[Printing materials] p
: oligrafich
izd-vo *Iekusstvo," 1955. 618 p:skie
(Printing machinery and supplies)
(Bookbindflng-q!quipmant and pupplisg)

materialy, Moskva, Gos,
(MIRA 12:3)
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BEREZIN, B.I., kandidat tekhnicheskikh nauk,
Printing properties of paper. Bum.prom, 28 ne.B8:12-15 Ag 153,

(MIRA 6:7)
(Paper )
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\ BEREZIQ, B,I., kandidat teihnicheskikh nauk (Mosaow ),

Staining of litho-off'set forms and
B problens concerning the t
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(Lithogruphy--Metal plate processes ) o
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BEREZIN, B I

Poligraficheskiy retsepturnyy spravochnii
(Polygraphic Prescription Beok)

Hoskva, Gos, Izd-vo "Iskusstvo", 1953, 311 p. “ables.
Bibliographic footnotes,
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1 Burggin . Doligeal, Proizmdsivo 1048, No. 3, 1AL
“PFNi Lok, 1949, DM .5.—The following adheslyes are
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henzene, v id {57 frivtion tape. M. G, Moore
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Poligraficheskiye Materinly. (Polygraphic Materials),..Uchebnik,, Moskva,
Gizlegpram, 1548,

30)4 P. Ill\lB., DngrS‘
Bibliographies at end of chaptiers,

Gives information n designation, qualty and working principles of Polygtaphis
materials, applicable for cowses in studying material used for polygraphic production,
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Suhatitute for Unweed drying oil. . 1. Weivsne and
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230, - The posibsilities of ot least partly replaving lnseed
wl 0 printing ks are discusssl, Several weeipes aie
Kiven. M. Hosch
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BEREZIN, B.I,, kand, tekhn.nauk
—
Typewriting school, Nauk& i zhizn' 29 no,2:74-78 F '62,
(MIRA 15:3)
(Typewriting)
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BEREZIN, B.D,; SOSNIKOVA, N.I.

Kinetics of the formation of metal pheophytinates, analogs

of ohlorophyll. Zhur. fiz, khim., 39 no.631348-135% Jo 165,
(MIRA 18:11)

1. Ivanovskily khimiko-tekhnologicheskly institut, Submitted
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BEREZIN, B.P., inzh,

Centralization of the repair of machinery. Vest.mashinostr.
45 no,10:70-77 0 165,
(¥IRA 18:11)
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BEREZIN, B.D,
Calculation f'rom kinetic data of relative equilibrium constants
for reactionn of phthalocyanine and porphyrin complex formation,
Zhur, fiz, kldm, 39 no,5:1082.-1086 My 165, (MIRA 18:8)

1, Ivanovskly khimiko-tekhnologicheskiy institat, Ivanove,

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204800017-6



BEREZIN, B.D, .

Structural peculiarities of a phthalocyanine molscule,
Zhur, 1z, khim. 39 no, 21321327 F 15, (MIRA 1814)

1. Ivanovekly khimiko-tekhnilogicheskly institut, Ivanovo,
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BEREZTN, Bol'uy SOSNTKOVA, N,1,

fd “;b-“a% Of Lhe f\.‘-”&‘u.a.‘ on OF t!“...‘tal phd()pb‘y vil)&b& a].&k 8 ¢t
8
oh A0 oph) lL" “h"l ¢ f 12¢ kh 3: 8 “0.5 e 1516“12:.2 lb ()LO

(MIRA 18:12)

1y lvanovskiy khlmik()mts'.khnalcgichm‘!kiy inatitut, Scdmitres

Juns 18, 1953,
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BEREZIN, B.D.
Interrelatior between the stability and kinetic characteristics of
phthalocyanire complexes. Zhur. fiz. khim. 38 no.2957-2961 D '64.

(MIRA 18:2)
1, Ivanovskiy khimiko-tekhnologicheskiy institut,
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" | ACCESSION NR: APhoshsTr

{
‘nature of the central atom, The dissociation of metelphthalocyanines (MPc) in . g

* . 'j8queous proton-containing solutions 1s irreversible: MpeH' + 2H0 —m MG, + !
" {iHgPcH”, - The entropy and this dissociation reaction were !

-l calewlateds It was su 28ted that in the process of the trinolecular reaction the !
actlvated complex (MPcH'\2H,0*)* foms from the initial MPeH *and B30 * because of |
.itheir strong mutual polarization. The negative values of the entropy of activation |
|,are explained by the high charge f the activated complex i

| which makes 1t moye strongly so The special role |

' on of the activa~ |

. "N. I, Sosnikova |
|/took part in the experimontal work.".,. Yatsimirsk for dig- !
|'cussion of the given work." Orig, art. 3 tables, 6 figures and 7 equations, f

g!jAssocmzrxm: Ivanovslly khinikowtekimologicheskly institut (IvanovsChemical Tech- |
| nological Institute) :

| BOTD: AFeey . /T L L RICL: 00

‘-“'efsu;s CODE: GC -+ ~* NO REF 8OV, 013
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§‘ACCESSJ.:C&‘1 NR: APhO34STS . ~ 8/0076/64/038/004/0850/085T

. AUTHOR: . Berezin, B D, (Ivanovo)

| TITIE: The mechaniem of dissociation-of netalphthalocyanines
j SOURCE: Zhumal fizicheskoy khimii, v. 38, no. k, 1964, ‘850-857

| TOPIC TAGS: metal phthalacyanine, dissociation, mechaniem, dissociation rate,
- activation energy, activation entropy, metalphthalocyanine hydronium ion complex,
-, %rimolecular reaction i !

'ABSTRACT: The dissocialion rate of stable Co, Ni, Al, Ga, 0s(IV) Ru(III)phthalo-

| | cyanines in sulfuric aciid solutions in the 100-160C range was investigated. Tha
i general equation .

demponts 4
e i k",”f‘f“‘*‘cﬁ.o"

1

I

. - \vhere cypop+ 18 the corcentration of the phthalocyanine proton in solution) vas
‘i found to obtain for tha dissociation of the metalpbthalocyanines regardless of the |
.‘i—-—h.._.,, ) :

- Card 3,‘1,"2 !
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BEREZIN, B.D.
Synthesis and propertles of gallium phthalocyanines, lzv,vys,ucheb,
zav,; khim,! khim,tekh. 7 no.6:1982-988 16/,
(MIRA 18:5)

1, Ivanovskiy khimiko-tekhnologicheskly institut,kafedra
analiticheskoy khimii,
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. ‘ fig 2 o
Tetraphenylporphorin and its absorption spectra. ---metal-free;.. ..copper
complex with benzene (I, 11, 11, IV, V--absorption band numbers)
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i Accession bR:  AP4041680

. m, 4007 5;70 .A':iﬂmn

fig. 1
Skeletal formula of phthalocyanine and its absorption spectra. 1--copper phthalo-
c¢yanine in 18 M Hg80y; 2--copper phthalocyanine in  -chlornaphthalene; 3--metal-
free phthalocyaninz in  chlornaphthalene o
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. Laboratory 'of the Thermodydamics of Chemical Reactions) T

! SUBMITTED: 18May63 - . ENCL: 03
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'ACCESSION NR: APLOA1680

! remaining bands are caused by w>n* transitions, In a series of

| divalent cations the short wave shift increases in proportion to

the stability of the complex; the shift with tri- and tetravalent
.cations is still greater. However the magnitude of the hypsochromic
shift does not correspond to the gtability of the complex. Thus .
it was shown the shift of the primary absorption band of the electron .
spectra of the m-ligands depends not only on the strength of the ¢-
band but appears to be also a function of the nature and strength
of the W-band, of tha magnitude of the effective charge of the cen- = =
tral ion in the complex, and of the geometric factor of the distort- -
ion of the ligand of the m-system upon coordination. All of these
electronic and structural factors have a different effect on the
strength of the complex and on the electronic equilibrium of thes -
ligand. It is therefore indicated that the spectral criterion used
in foreign works (i.n., the greater strength of the complexes with
organic r-ligands results in the greater hypsochromic shift} has
very limited value. Tha energy equilibria of the complex, cation’

and cyclic w-ligand are shown schematically in Fig. 3. Orig. art..
| hast 2 tables and 5 Migures. . :

:
i

| Card f6. .

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204800017-6




' [ ACCESSION NR: APLOL1680 - 5/0153/64/007/002/0202/0208 L

! TITLE: Electron absgrption spectra and stability of monotypic c?ﬁf//s:'
: plexes ' , ‘ o

. AUTHOR: Bereszin, B, D,

e

| SOURCE: Ivuz., Khimiya i khimicheékaya tekhnologiya, v. 7, no. 2,
1964, 202-208 :

ifif TOPIC TAGS: electron absorption spectra, spectral band shift, cyelic
11 pi-ligand, phthalocyanine, porphorin, coordination complex, tetra-

kN phe?yl~porphorin, sigma bond strength, pl bond strength, hypsochromic
- ! shift o ' _ -

- 1 ABSTRACT: The relationshi between the stability of complexes and ;
| the position of t! ption bands was investigated by examining -
¢ in detail the shift in the ' -ligands
| with phthalocyanine and porphorin upon coordination with different
-1 metal ions., The shift in the long wave bands of the spectrum of '
. o | phthalocyanine (Fig. 1) on complexing with Cu in & -chloronaphthalene
“o 1 1s attributed to the st transition. In oy 8 ¥6-tetraphenylporphin -
.,ZJ (Eﬁgi/g) bands II and IV arecaused byn-n* transitions while the 3
- Car 4: . . o , N
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Physicochemical properties of phthsiocyanine pigments, Fart 3:
Breakdown .of pigment molecules in acid solutions. Chromaticity
of phthalocyanires. lzv.vyseucheb,zav,jkhim, 1 khim, tekh,

7 mo. 1:111-117 164, {MiRA 17:5)
1. Ivanovskiv kYimik: ; Lat, kafedra

analiticheskoy khimii,
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Diésociation kineties of stable metal phthalocyanins i
8.0 € )¢ : ulf
soid solutiont, Zhur, fiz, khim, 37 no.ll:ﬁ-&ﬂ‘ l?(;;, urie
N ‘ (MIRA 17:2
1. Ivanovskiy khimiko-tekhnologicheskiy institut, )
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{ ACCESION NR: APL025263
3‘1956) a theoretical analysis of the process of reprecipitation of phthalocyanine
§pigxnents (pr:imarily in the'exemple of CuPe) was conducted. Optimum conditions

i for their solution and suw. furic acid consumption required for the full solution

{ of pigments are found. Values for sulfuri;c acid consumption ékilogrem) heeded for
+ the total solution of 100 kg. pigment of blue phthalocyanine (caleulated for pure
{GuPe) are glven for 10 ani. 50 C. Tt folldws from the data, that in the process
! of reprecipitation of{;pigmefnt from HQSOI,L solutions with less thm’%%;concentrationf
ronly a small part of the Plgment 1s exposed to the solution end consequently is ’
| converted into d-form; a Yvesic part of the Plgment to microcrystal degree, 1s in

| B-form. Orig. art, has: i tables « : '
ASSOCTATION: Ivanovskiy khimiko-tekhnologicheskiy institut (Ivanov Chemical
Engineering Institute); Kefedra analiticheskoy kbimii (Department of Analytical
i Chemistzy) ° g L :
| SURMITTED: 020ct62 | DATE ACQ: 10Apré:  ENCL: oo -
SUB CODE: CH " No. KEF. S0V: 010 OTHER: (02
. 3 : : . ' i
. R “ &, ; -, 4
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 ACCESSION NR: APL025263 §/ 0153/ 63/ 006/ 006/1016/1021
 AUIHOR: Berezin, B.D. - i

TITLE: Physico~chemical properties of phthalocyanine pigments o
: 2. Processes of dissolving phthalocyanines in sulfuric acid and its derivatives |

| SOURGE: IVUZ. Khimiys 1 Kiimicheskaya tekhnologlya, v. 6, no. 6, 1963, 1016-
1021 - . ’

| | ‘ .
i TOPIC TAGS: Phthalocyanine pigment, phthalocyanine, sulfuric acid, phthalocyaning :
i dissolution '

|

ABSTRACT Under industrisl and laboratory conditions, phthalocyanine pigments
! containing metal are mostly obtained using dry methods. For this purpose, the
; metals and their chlorides or oxldes are coalesced with the phthalocyanine or with

i & mixture containing phthalic anhydride » urea and a catalyst. The reaction product . .
{ 1s an extremely complex mixture. The chemical activity and thermodynamics of the | _
. reprecipitation processes of industrial fusions of phthelocyanine from solutions of!

| sulfur, chlorosulfonic acid and funing sulfurlc aeid. are examined. Based on &
i previously given thermodynamic ration (F. Bawmann et al. Angev, Chem. 68, 133,
| Card 1/2 , :
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Physicochenical properties of phthalocyanine pigments, Part 13

General charsoteristics of phthalocyanins, Stability of solid

plgments during acid treatment, Izv.vys.ucheb.zav.;khim,i khim, tekh,
n0,5:841.846 163, (MIRA 16112)

1, Ivanovakiy*khimikOutekhnologicheskiy Institut, kafedra analiticheskoy
khimii, A
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BEREZIN, B.D.; SOSNIEGVA, N.I,

Synthesis and properties of oémium phthalocyanine, Dokl. AN SSSR
146 n°a3=604f'607 S .620 (MIRA 15;10)

1, Ivanovskiy khimiko-tekhnologicheskiy institut, Predstavleno
akademikom A, N.Tereninym,

(Osmium compounds) (Phthalocyanine)
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PSR e

Thermedynamin characteristics of ulfur
) phthalocyanings in
acld solutions, Zhur.neorg.khim, 7 no.llggé%i‘jn J e

Nre, (MIRA 15:12)

1, thovs]d.y khimiko-tekhnologicheskiy institut,
(Phthelocyanine) (Sulfuric acid) (Solubility)
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Some properties of platimum and palladium
lg}ﬁsgzalocyaninas. Zhur.neorg.khim, 47 no,11:2500-3506
Ha& (MIRA 15:12)
atinu compounds) (Palladium compounds)
(Phthalocyanine)
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8/076/62/036/003/003/011
Study of metal .., B101/B108

by W, Caughey, A, Corwin (see below) aboyt the mechanisy of decomposition
of metallie ethioporphyrine complexes : Ous. Therg are 7
figures, 3 tables, ang 7 referenceg: i -Soviet,
i Mmost recent Teferences o ¥
S, Caughey, A. Corwin, ., +» 11, 1509, 19
D. Frye, R, Linstead, g, ¢ Soc., 1157, 1938; J Ly Bradbreok,
A. Oook, R, Linstead, Jo Soc., 1151, 1938; ingtead,

¥, Hundall, Gy Tuey, J. Chem, Soc,, 1079, 1940, >

ASSOCIATION, Ivanovskiy khimiko-tekhnologicheskiy institut (Ivanovo Instiw
tute of Chemica) Technology)

.

SUBMITTED; May 25, 1960
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: S/O76/62/036/005/OO3/O11
Study of metal .., B101/B108

.

hour) at room temperature even in diluted stoi. The unstable MPe's hag
constants of hydrolyzation rate different from that of ke (0,137+0.008

per hour)lby one order of magnitude, Unlike the unstable sPe's whose spectra
show ofily the absorption bands of HEPOH+, the stable MPe's displayed absorp-
- tion bands of their own. Hydrolysis proceeds as Mchd + Hgso S LiPeqt

‘ - v R v-.
+ B30, (2); liPek” + 2H,0" A Mi’; + HyPol" (3), HoPoH* + 3HJ0 + 51,0 13,
decomposition products (4). For stable MPo's, the reaction (3) s limiting,
P o ’ . ) e - 2 s ey
which proceeds acoording to "chPc/dt;' kMPc°MPc°H3O+’ while for the unstaie
lPc's, the reaction (3) proceeds rapldly and the reaction (4) slowly, For

that group the kinetic equation as found for HyPc ig 'dCMPc/dt

4 . LT
- kHQPCCMPccH30+' For the hydrolysis of H2Pc in17.7 M sto4 the+act1vi_
tion energy was found to be 19,500 cal, for the reaction CIZSnPcH + 2H

_ -?HchH+ + SnIvr+ 2017 it was found to be 21,700 cal, The assumptions made

17-6
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— . B101/B108

a0 /

AUTHOR ¢ Egggg;g;mB, Do

TITLE: Study of metal phthalocyanines in solution. VI, Effect of

the nature of the central ion on the strength of the phthalo-
cyanine macro-ring in sulfuric acid solutions

PERIODICAL:S Zhurnal {'izicheskoy khimii, v. 36, no. 3, 1962, 494 - 501

TEXT: The stability of' the compounds MPc of phthalocyanine (Hch) with

2, M2, 0oft, 22, sn?t, s, mt, vo2*, ca?t, m%, ugtt, ag', Fe
as well as of the chlorinated compounds 0115PcCu in 12 - 17.7 mole/liter

3+

H.SO was investigated at 25 - 6500. The compounds can be divided into two

2774
groups: (1) stable compounds of Cu2+, Co2+, N12+, Zn2+, A13+, V02+, which

displayed no noticeabla dissociation at room temperature, (2) unstable

compounds of Mgz+, Cdzl', Ag, Pb2+, Fe§+, Sn2+, sn?*. The stable MPe's

and 0115PcCu had very small constants of hydrolyzation rate (kf~10"4 per

S Card /3 . A
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Remarks on the article by I.L.Kukhtevich "On chemical stability
of A-and P-pheophytins of copper and zinc, Ukr.khim,zhur., 28
n0.43532-534 162, (MIRA 15:8)

1. Ivanovekly khimiko-tekhnologicheskiy institut,
(Pheophytins)
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30702
5/020/61/141/002/013/027
Methods of investigating... 3103/B110

Ref. 7: R. Williams, Chem. Raovs, Qﬁ, 299 (1936)5 wof. 101 W. Caughey,

A. Corwin, J. Am, Chem. Soc., 17, 1509 (1955); Ref. 163 N. Deno, R. Taft,
J. Am. Chem. Soc. 76, 244 (1934 '

ASSOCIATION: Ivanovskiy khimiko-tekhnologicheskiy institut (Ivanovo
Institute of Chemical Technology)

PRESENTED:  June 23, 1961, by A. N, Terenin, Academician
SUBMITTED:  June 22, 1961

Table 1. pK of the equilibrium constants of reaction (3) of stable
phthalocyanins at 259C.

Legend: (1) Phthalocyanin,
Table 2, Temperature dependence of pK of phthalocyanins in 32804‘
Legend: (1) Temperature, 9C; (2) pK of phthalocyanins of metals.

Card 5/¢ L)

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204800017-6



30702

8/020/61/141/002/013/027
Methods of investigating... B103/B110
the same mgnner as free Pe, The hydrolysis of H2PcH* is complicated. The
hydrolysis mechanism of stable MPc was studied with the most unstable MPcs
(HSO4)28nPo. The hydrolysis also follows the equation W = 7+ T (1),
The limiting stage in unstable Po, however, is the hydrolysis of the
HgPoH+ macroring, whoreas in stable MPo it is the wetal separation (2a).

Thus, four coordinate bonds between metal and nitrogen are ruptured, The
hydrolysis of stable Pc is only noticeable, at 100 ~ 120°C. As to the
readiness of separationofthecentral ion in Pc, the metals form the order

T 5202 5 0u?*> 002 > >pa? > pt?*. 4t the same time, the basic
properties of the four N atoms of the rings participating in (2) and (2a)

are increasingly neuiralized. Pt2+ has the highest stability, but also

(HSO4) AlPc is very ntable. The above order reflects the stability order
o

in porphyrin complexess Ba2+>Mg“+> Mn2+> Fea+> Zn2+> Cu2*> 002+>N12+>P52*.

There are 6 tables and 18 references: 12 Soviet and 6 non-Soviet. The

three references to knglish-l:wiage publications read as follows:

Card 4/5" ’"
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I-hods of investigating... 8163/3110

Since the constants remain unchanged at all temperatures, concentrated

32804 is an ideal solvent. Thus, the ratio of activity coefficients of

the reactants in (3) also remains constant, and the reaction product,
(MPcH)HSO4y is completely dissociated. MPcH' predominates in sulfuric

acid solutions. The equilibrium constants pK of reaction (3) allow con-
clusions as to the formation and durability of ¢- and %n-bonds, the
stability of MPc, the existence of an excessive charge on the ceniral ion,
and the induction effect of the substituents in the benzene ring. The
effect observed is an endothermic one which decreases with incceasing
solvation ability of Pc, either because of the ability of additional co-
ordination of the ceatral ion (ZnPec, ZnPcCl), or due to a charge of the

central ion (+A1P001), or the polarization of bonds in the chlorination of
benzene rings (CuPcCl15)v Pc disintegrates in sulfuric acid solutions

and is completely hydrolyzed on the macroring. g
(n + + + . (j<

(B, (Cgh,N,),B'] + 8,0 + 3E"—>4CGH,0,N + 4N} + Ky, The coloring of

MPcH® and H2PcH+ disappears. All unstable Pc were found to hydrolyze in

Card 3/f ¢
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Methods of investigating... B03/B110
of stable Po formed by Cu’’, 70, ¢o™, wi'", B¢ wal', v¥, 1%,

and partly Sn01§+, according to Eqe. (2) and (2} i3 hardiy noticeable,

In aqueous; acid media, stable Pc dissociatc avrsvarsibly according to (2)
and (2a). Despite a merked jonic dissooia‘icn in seid media, Po cannot be
characterized by the equilibrium constant of (oY ar (?a). In those cases
where it is diffiocult c¢r impossible to dsterm.ne ths irstability constant,
or where the binding energy between metal snd addends cannot be messured,

it is posaible to apply, among others, the in:thod of dsvermining the rate .
of metal separation under the action of ac . 10 see below). This
method was tested on P¢ complaxes. The forms: of F- existence in 52804

at various temperatures, and the preperties 7 5.80 as 33lvent were gtudied
prep 4

in preliminary experiments. In an earlier =-u Enim. i khim. tekhnol,
2, 165 (1959)s 4, 45, 379 (1961)) the autbor 1 tha? P2 ir concentrated
32804 at normal temperstures behaved like woiocacid basay:

™

MPOa + Basodc:%nyca* + 52804 (3). Table © gives squilibrinm constants of
Eq. (3) at 259C, Those of industrially important P2 osre giver in Table 2,

Card 2/6 <
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AUTHOR Berezin, I, D.
,.,,:.«-—M"‘"'““""‘ rromm——
TITLEs Methods of investigating *hs sv.ri' .y »f phthalocyanine
ocomplex c¢mpounds
PERIODICAL: Akademiya nauk 855R. Dokiady. v. "4 a2, 2. 1961, 353.356

TEXTs The dissociatior of metal phthalooyanine: which is only noteworthy
in proton acld media wes studied in this papox:« Kpe g+ 28 H2+
(2); WPoH" + 28" « B PR’ + W2

tetrabenzo tetrazaporphin (phthalocyanine). ans Mu‘ s a metal ion.

Process (2) takes place in solid phase, and (¢a) in H,80, with a concen-

tration of more than 8 moles/liter, Processes (2) and (2a) were found to
be fast and irreversible with unstable phthalncyanines. 1. e., with these
formed by cations of alkalis, alkaline earth», Hg' . Ca°'. pbet, Mg?*,

N

2+, 4 2+ 300, 0 SRS
Be™'; Ag , Fe" , and those containing Sb’". ¥n° . and Sn°", The conversiem

+ RQPOB
(2a), where Pc 15 the bivalent anion of

Card 1/§ -
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BEREZIN, B.D. (Tvanovs) N

Metal phthalocyanines in solution, Part 5:5tability of free
phthalosyanina in sulfurio acld solutions, -Zhur.fiz.khim,

35 n0,1122494-2500 N . 161, ‘(MIRA 14:12)
1. Ivanovskly khimiko-tekhnologlcheskih institute
(Phthalocyanine) 1
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A study of metal phthelocyanines ... B140/B147

Chem, Revs., 16, 67, 1935; W. Caughey, A. Corvin, J. Amer. Chem. Soc.,
II, 1509, 1955,

ASSOCIATION: Ivanovskiy khimiko-tekhnologicheskiy institut ( Ivanovo
Institute of Chemical Technology )

SUBMITTED: Maroh 16, 1960
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5/076/61/035/011/005 /013
A study of metal phthalocyanines ... B140/B147

calculated and found to be 1,12+10~4 pp=! which inserted in Eq. (2)

yields _:g£§§%ZJ‘= 1,1201074¢ 1 Pccg ot (6). Reaction (4), in which
. oo Hy

4 prbtons'participate, 1s assumed to involve the shifting of 2 electrons
fromfthe,Hch macroring to 2 protons with evolution of H, gas, The

hydfblytic‘déeompositioﬁ'of Hch is not affected by 02 or light, At
HQSO-‘ < 16 moles the raie of solution of H,Pc is smaller thap the vate of

hydrqlﬁéis“éoiﬁhatythe reaction does not reach equilibrium state. At
H2304g£§j7‘molen;fhc rate of hydrolysis is smaller so that an equilibrium

is reached after 1 - 2 ir. It may thereforf be assumed that in 17 ~ 18,8

M B,50,% H,PcH" + HSO] is given by - log | H Pc] = 1.67 + B

2774 4 2 H2504

+8.56. N, I. Sosnikova essisted in the experiments, There are 4 figuras,
2 tables, and 11 referernces: 5 Soviet and 6 non-Soviet. The thrae most
recent references to English~language publications read as follows;

P. Barrett, C. Dent, R. Linstead, J. Chem. Soc., 1719, 19365 L. Hamnett,

Card 4/5
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A study of metal phthalocyanines ... B140/B147

; the same way as the decomposition of H Pc. According to Hammett, the
' H30 concentration may be calculated as follows:

HO = corst + log —~—3 (3), where const = -8.56. It was found experi-

mentally that the H30 concentration and k pass through a maximum at an

H SO4 conoentration of 14 - 14,5 moles, The suthor assumes the reaction

il PcH + 5H+ H PoH4J4 « Continuous uptake of gt leads to rupture of ///
the macroring which in turn results in further hydrolytlc decomposition !
of the H, Pe: [(c N2) Héj 8520, 4CgHO,N + 4NH4 +H, (4). To deter-
nine the reaction order of the hydrolytic decomposition of H Pc, log k

was plotted versus lo;; # o*. Thus,the author obtained the llnear

function log k = logk +n log H50 (5), where n = 5 for o04<16

moles/llter,and n =4 for H2304 16 moles / liter. From (5), k k was
Card 3/5
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A study of metal phthalocyanines ... B140/B147

tion., The decomposition of HEPc in acid solution yields the same products

as are obtained by its oxidation (phthalimide and ammonium salts). The
influence of atmospheriy oxygen and light (using a 1000 w bulb) on the
decomposition rate of H,Pc was also studied. Evaluation of the measure-
ment results showed thal the decomposition rate of H?Pc increases with

increasing 32304 concentration up to a maximum and then decreases rapidly.
A 17.65 ¥ H2804 solution still gave a distinct H2Pc spectrum. Graphis
evaluation yielded the linear function log(co/c) = £(t), (t = time), whore
Cy denotes the intial H?Pc concentration, and ¢ the concentration in the
course of the reaction, Therefore this function follows the kinetic
equation -(do/dt) = krcﬁch (2), where k, = hydrolysis rate constant. The
characteristic decomposition reaction of Hch in H2804 is assumed to

involve the participaticn of H3O+, since the H30+ concentration changes in

Card 2/5
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AUTHOR: Berggigl,ﬁmwb.
TITLE: A study of metal phthalocyanines in solution. V. The

stability of free phthalocyanine in sulfuric acid solutions
PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 11, 1961, 2494 - 2499

TEXT: The stability of free phthalocyanine (HePc) in H2804 solution was
/

studied, Experimental procedure: Free H2Pc is prepared by treating V//

Nach with 96% H2804 and introducing the mixture into an ice-bath prepared

from distilled water. To remove impurities, Hch wasg heated with acetone.
The stability of the HzPo macroring was studied using weighed portions of
H2Pc and various H2504 concentrations. The optical density of the
solutions was measured at regular intervals on a KM(KM) spectrophotometer
(AN = 520 mp)s 12,5 - 1765 ¥ H2804 solutions were used for the inveetiga-

Card 1/5
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authior studied the isosopic exchange of Co” =60 with Pc of o, i, Ir.
asnd 4l dissolved in 17.20 moles of HGSO4 following the equation:
+ Lk REES L e

R y | {r I R r" A‘,' - e : L . 3
Arci  + ¢H = H,rell v W7 (2a) and B el - (o « Lo Cosal | e

-

although ingoluble H,P: and hydrated cation: unable

the Pe "window", are not formed in {2a) and (2b) as

thanks N, I. Sosnikova for help witu tne expurimeniz.
figures, 3 tables, and 22 references: 17 Sowiet and 10
three most recent refesenses to Lnglish-langnage public

follows: B, West. J. Caem. Soc., 3115 (1957 b, itkd
Jo Amer. Chem. Scc., 74 3

-ttt

’3b€m( SOCoq _7.1? 1 [:)()9 (\'

separate from (2a) and {2b) due to the slow-rate proce:

ST

D

27 {1952); ©. Caughey. ..

Peve

ASSOCTATION:  Ivunovsk:.y kbimikc-teklnel ogiche: stitat drva
analiticasskoy khimii (Ivanove Institute of Coemica

Technology, Department of fnalytical Chemrsiry)

Card 4/61{
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activity of the solution was determined (Tuble 3). Irreversibility 0%
(1) in acid aqueous solutions may be pssumed on the basis of exaninations
by bLhe usual golubility method of the dissociation of less statle ro of
g, Ca, Cd, Hg, A, Pb, and Fe. Even with the stable compound Clferc
complete "washing out" of the metal with 1 mole of acid occurred afie:
8 - 10 days, with MgPc and Pbrc it occurred after 40 - 50 hr, with !
after 120 hr, with HgP: and CdPe after 12 - 15 hr, and with Zof

2 - 3 hy, The rate of washing depends on the typ,2 of central icn. It
increases as the acid concentration increases, but it is quantitativeiy
independent of the H ion concentration. It srobably depends on the
different rates of rupture of the donor - acceptor bond betwesn netal
+nd addendum. Presumably, it is the higher the lower the covale
character of the metal - addendum bond. It is due to residual
properties of inner-cyclic N atoms of the macro-ring, since ine basic
properties of the addendum decrease as the firmness of the §-bond of
metal - nitrogen increases. As regards filling of the hybrid orbit ¢
the metel ion by electron pairs of nitrogen, the following ssjuences

q

&
™
L1

P
4

. . S E N 3 L S e - e
bond firmness are given. Te > Ag > Wy rb /'Cd , Hg )(xl .

Card 5/9%
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2 3 - oo T ang

ot Be“+ from bPc proceeded more slowly than that ol wg and 8
3+ . . e T 3

leas stable Pc except for Fe’ , since the rates of ity hydrolysis av 2070

1

in 17.70 snd 15.40 moles of H@SOL are U9 - oneusl b und
- t

) o 3 1.0 4 . . e 4
1,40 + 0.05 ur ', respectively. To study the stability »F oo 2o, oo

] * P { ? 4 By Pl sy s P SR P et S
and Zuke were formed from an alecholic anhydrous sclutyor of Sodo o,
53512~65g and LivPo in absolute aleoiigl. They wers mixes by
zyual amounts of fitruted H,50, (1 - 8

s ( moles/liter), at o5 o
getivity of the solubtion was dete

of the deposit was-20,000 pulses
dissolved in HOSO4

to sulfuric Fe scolutionsg of al, Co, Ni, and Zn contuined in o oulb.

?

conducted accoxding fto ircl «+ H,0—s £,0° + lZo ..

dried iiie dicseived in concoentrutag
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AUTHOR: Berezin, B. Dq

I T Wy
Ik study of tne stability of phthalocyanines of metals o
golution

FSRTODICAL: 2Zhurnal neorganicheskoy khimii, v. &. no. 1Z, 1961, Jo7

TEXT: The author studied less stable Pltuthszan?a of metals by

golubility method, and stable ones by means of isotopic uxchanf‘:

decomposition of less stable Pc follows the reaction MPCSQW H U =0

i exact jiPe addition was shaken with H\uu.. 401, or HCLG, in the snermoatat

determined as 4gCl. Hg  was determined

©
PO : N " : L lee : .
delersmined as roodanide in an HEC, mediwm, Hg7 . . nd o
forvtonometrleonlly dev rwined vy wenns of erlosssome clock D separetion

¢
N

2
+ P :
B BT P S N nrrda .
+ 0.2 ¢ Hext, the ag  conloeunt in ium filtrnts strigolly
e 3]
2
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e

Stability of metal phthalocyanines in solution. Zhur.neorg.khir,
€ 1no.12:2672-2€79 D ‘61, (MIRA 14:12)

1. Ivanovskiy khimiko-tekhnologicheskiy institut, kafedra eneliti-
cheskoy khimii.
(Phthalocyanine )
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_BEREZIN, B.D.

e
Metal phthalceymnines in solutionse Part 4: iffect of the
central ion chargo sad of eubstituted derivatives on the
properties of phihelocyenines. Izvevys .ucheb.zgv.;khin.i
khimetekh, 4 no,3:379=386 '61, (IR 14:10)

1. Tvanovslkiy idinilto-telhnologicheskiy inetitut, kafedrz
analiticheskoy khimii,

(*hteelocyanine)
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Legend to Fig, 5: Absorption
spectra CoPe and Curesl .
’ - . 'J
(1) coPe in 18 ¥ Bp80,5
(2) CoPe in 15 ¥ H,80 ;

'S
(3) fubeCl o in 18 i E,50

4’
4°

Card 13/13
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Legend to Fig 4 Absoﬂptlon
spectra of HS 04‘A1PcCl-

(1) in 18 ¥ H,50,; (2) in

- 2 4’
14 i }12804' .
ye
: 30
) 40
10
. z“
- Card 12/13
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1 Legend to Pig. 1: Absorption
i epectra of Cubc and H,Pu; 4¢
52

(1) Cupe in 18 M H)S80, 5
o (2) CuPe in 15 M ,80,5 - “
-+ (3) cure in a-C oHoCL5 |
> - . Y}
(4) Byke in g C4oHyCLe |

28

20 " PO s

F T 7 R N R 7]
. Aoy

Fie. 1

| Card 11/13
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Legend to Table 23 Position : B
of main electron transitions “‘po‘utuuc { miv
in solutions of HMePe in licperoan
a-C, H.Cl; (a) electron b ®ran- )
1077 WHANHK ‘maxs my
transitions, (b) phthalc- ’
Cyan ine . H-JPC 700 665 605 350 .
e CuPc | 680 | — | 614 | 346
NIPe | 6761 — | 602 ] —
CoPe 1 672" — | 604 | —
ZnPe . | 680 | — | 604 | qag
L CIlAPe | 691 | e 622 |
Card 10/13
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?r, ASSOCIATION:  Ivanovskiy kbimiko-tekhnologicheskiy institut. Kefedra
' analiticheskoy khimii (Ivanovo Institute of Chemical
Teohnology, Department of Analytical Chemiotry)

SUBMITTED: ‘May 11, 1959

o ; Legend to Table 1: ©Position of electron transitions Fonax and thelr

“intensity in sulfuric acid solutions of MePc; (a) phthalocyanine,
(b) concentration H,50, moles/liter; (c¢) electron transitions.

: ' O A N W DD ©
s | RBB BZRe Z8& 88 §8s8 a |
b (L N~ T Y~ U S T R T~ I~ R T e B T A B S ]
- . S
54 e e o wrs 232 e 9 S B
¥ | ;o n o &
,55 e ?3 TRl 28 BRE 2R v &
LSy . -
58 G o oo o % @ N~ W o
gs2v | B8 & ¥$88 & &% —-;cj;l_to\o.ho’: EOEE
Y : Pl [~
RS |89 §F8 Fed wYwed oF
SRS
; %
- o u v u 3 Do
d 2= a, . =% o. Qo Y%
C&r 713 e E] = < (] o [N
) e < O Z (¥ ~ =z EPN
. 5 ’ -~ 5]
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Study of phthalocyanines of ,,.

CuPcCle+ red-brown. Desolvatation of MePcH+ effects &

A as well as of the absorption intensities by interaction of

max
proton with nitrogen, ani,
n~cloud of the macrocyels.

thus, a stronger polarization effect
This explains the weak bathochromic

2112

5/153/61/004/001/003/009
B110/B203
slight change of
the

on the
ghift

with increasing H2804 concentration., The latter has, however, no

influence on the position of absorption maxima, which excludes the addi-
tion of a second proton bto the MePcHt, and proves their existence as

monovalent bases at any acid concentration.

(Fig.

i cly+
[B30,-41.p0C £ :

K. B. Yatsimirskiy is mentioned.

18 references:

Chem. Revs., 56, 299 (19%6)
775 1509 (1955).

Card 6/13
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8 Soviet-bloc and 10 non-Soviet-bloc.
ences to English-language publications read as follows:
W. Caughey, A. Corwin: 7.

In the aluminum complex

4), a dissociation change according to the scheme:

ST OHSO, T 4+

~C1]24
\H-
There are 5 figures, 2 tables, and
The two refer-
R. Willjiams:
Amer., Chem.

is likely to take place.

Soc.
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values for the bonding strength metal - addendum, and for the position
ard intensity of maxima, are likely to give similar sequences, Table 1

shows for A . of the MuPoH' the order, HyPe > "a1Pool % cupe »
)CoPc(ZnPc) 7 NiPe, which agrees well with values of the mesoporphyrine

complexes: gn°t (570 mp) > cu’t (561 my) > ot (552 mu);‘;Ni?‘+ (550 my).
Also here, the Ni compler for which maximum stubility is ngsumed shows
the minimum value, The ﬁrregularity of ZnPeH' ig explained as follows;
The order of the MePcH' with respect to the m-electron density does not
agree with the order of the MePeH' with respect to Xmaxg since the same

n~electron density of the macrocycle may result frop different fractions

of o- and n-bonds, which, in turn, have different effects on the Lmax
shift. Also the transition intensity log & is not 8imply dependent on

electron density, Polarization of bonds of benzene nuclei and the
macrocysle in CuPcCl15 (Pig. 5) effects alleviation of transitions in

the macrocycle gs well as between the conjugate systems macrocycle -
benzene nuclei; maxima ave bathochromically shifted: CuPcCl15 1g green,

Card 5/43
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symmetric molecule whose n-electron system is stabilized by doutle
pnwd’t bonds of the centrel ion with the addendum. New maxima are not

formed, the metal ion is not chromophorous,; since the weak transitions
on the d-electron shells do not appear in the spectrum. Thus, the
nature of transitions and the ionic structure are equal, in principle,
for protonized HQPG and KePcH . The spectral shift (color change:

deep green =r yellowish brown) observed in protonized H2Pc after standing

for 48 hr is being studied now. On introduction of the covalent metsl
iony 4 ¢ bonds of the central-ion are formed at the expense of the
2 .2 2 2 ., 2
omT, ey dadsap” (),

3d533p2, or higher levels (Al), by electrons of unbound electron pairs
of intracyclic N atoms. Then, two simple oscillating n-bonds are
formed with the n-cloud ¢f the addendum by the dzx and dzy electron

completing of ion levels 5d4s4p2 (Co

orbits of the metal ions unless they have been claimed by o~bonds. The
author had already established an increase of bhe t-glactron density in
the order; CuP30115<;+A1P0C1 < CoPo(ZnPo) < cube < NiPe < HyPe, The

Card 4/13

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R000204800017-6



2112l ’
5/153/61/004/001/003,/009
Study of phthalocyanines nf ... B110/B203

the intracyclic N atoms have lost the noncovalent eleotron pairs by
complex formation. A m. » my (3); and & Ty T (4) transition are

likely to occur in MePe. (3) corresponds to minimum exciting energy and
produces the longwave absorption band. In (4), part of the n-cloud
passes from the more elecironegative § to C, which produces the less

intensive, longwave band. The L -inC“ electron transition from the

conjugate benzene system 50 the macrooycle system may produce the absorp-
tion band in the adjacent ultraviolet range, Due to the high autonomy

of the twe systems, nearly 80 koal are required tc this end. Besides,

a transition from the macrocycle to the benzene ring, and a T, T,

transition in the substituted benzene ring are also possible. Proioniza-
tion does not interfere with conjugation in the macrocycle, bhut it
strongly polarizes the n-nlectron cloud by positive charge. Thus, this
cloud hecomes very mobile, and may be even excited by low-energy phetons.
Colors are deepened, and naxime are bathochromicelly shifted according

to the color theory. On introduction of metals in the Po molecule, the
intensity of maxima drops., probably due to the formation of a perfectly

Card 3/13
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of absorption hands. Co, Ni, Cu, and 7n oalts dissolved in 8-10 ¥ H,S0,
[ y

are sssumed to have monovalent, basic character: (MePe) +

+ H?SO4
solution can be studied an the spectrum for rules basing on the axchange
of metals and substituents in the complex, on charges in the central
ion, etec. The proton bound in stO4 solution to the conjugate ring

‘ dis
Z MePcH' + HSO ~. Thus, metal salts protonized in H,50,

system does not change the character of electron transitions but their
probability (bathochromis shift = 80-120 mp, drop in excitation energy:
infrared range 5-6 keal, ultraviolet range = 16 keal)., This, and similar
conditions for other MeP: (Tables 1 and 2), is explained as follows;

* %X /n Cp s N
n= 1% (1) and n =™ (2) transitions are possible in the re molecule.
In (1), an unbound electron passes from the noncovalent pair of N atoms
to the shell of the m~electron cloud of the macrocycle. In (2)y a
n-electron within the conjugate system passes from the electron shell of
one atom to that of anotaer atom. In Pc molecules, probably only (2)
exists, since electron spectra of phthalocyanines and porphyrines are
very similar. In metal pheophytinates, (2) is no longer possible since

Card 2/13
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AUTHOR Berezin, B, D..
PITLE: Study of pnthalocyanines of metals in solutions.

III. Absorption spectra of phthalocyanines in sulfuric
acid sclutions

PERIODICAL: Tzvestiya vysshikh uchebnykh zavedeniy. Khimiya i
khimicheskaya tekhnologiya, V. 4, no. 1, 1961, 45-52

¢ and blological reacticn chemisms in the
on spectra of porphyrine derivatives are
very important for their identification. In the present study, the

author uses strong sulfuric acid solutions of stable metal phthalocyanines:

chemically pure Cu, Zn, lo, Ni salts, HSO4-A1Pccl (according to Linstead),
of

ee H2Pco Sulfuric acid solutions with strong H2504

TEXT: To study photosyntheti
1iving organism, the abscrpti

CuPcCl15, and fr
known titer were preparedl.

visible, and adjacent inira
an C®-4 (SF-4) spectrophotome

The absorption spectra in the ultraviolet,
red spectrum ranges were taken at 22-24°C by
ter. Table 1 gives maxima and intensities

card 1/13
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Paloroglucinol ay an indicator in mercurimetry. Zav.lab. 26 no,12:
1347-1351 160, : (MIRA 13112)

1. Ivanovekiy khimiko-tekhnologicheskiy institut,
(Paloriglucinel) (Mercurimetry)
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Tnvestigation of the Metallic Phthalocyanines in Solutions, II. Acidicezl-

kaline Interaction of tke Phthalocyanineg of Some Metals in Sulphuric-acid
Solutions
X-ray structural data,ag well as with the chemical gnd physico-
chemical rroperfies d? the phthalooyanines, K. B. Yatsinirskiy
read the menusoript, V. Fs Borodkin supplied the phthalo-

cyanine preparations, There.are 2 figures, 2 tables, ang
9 references, 3 of which are Soviet,

ASS0CIATION: Ivanovsuiy khimiko-tekhnolégicheskiy institut; Kafedra ana-

litichesk,o;jr khimij

(Ivanovo Chemical-technological Ingiitute; Chair of Analytical
Chemistry)

SUBMITTED ; January 9, 1958
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Investigation of the Metallio Phthalocyanines in Solutions. II. Acidicwal-
kaline Interaction of the Phthalocyanines of Some Metals in Sulphuric-acid
Solutions

4 metals nentioned before as well as for'Hch'were computed (1),

Tables 1 and 2 show the indices of these constants (computed
by formula 4). The pKMPc-valuss keep a good constancy over

a congiderable range of acidity. For a perfect confirmation
of his assumptions and computations, the author determined

the solubility of CuPe and Cole in 16.70 m H2804 and of

ZnPc in 17.25 m H2804. It is in good agreement with the values

computed by equation (4), So i% can be assumed that equation (4)
only appliss to H2804 up to 100% concentrations. This equation

is useless for oleum since stronger acids, such as H3SOZ et al

(Ref 7), are present in"it. From the experimental results of

the present paper, one can make - theoretical conclusions which

are connected with the dependence of the MPc~solubility on

the nature of the metal, On the basis of his investigation

of the phtialocyanine properties, the author suggests modified

structure ormulas of the frea phthalocyanine and its covalent
Card 3/4 complex saits (Fig 2). They are in good agreement with the
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Investigation of the Metallic Phthalocyanines in Jolutions, IT. Acidicenl-
kaline Interaction of 1he Phthalooyanines of Some Metals in Sulphurice:cid
Solutions
they lead to formilas which are useful for the practical conm
putation of the dissolution of phthalocyanine dyes in 82804

(and other concentrated acids) in their industrial purification,
The derivation of the mentioned formulasg is baged on %the fact
that 4 peripheral, so-callesd extracyclie, nitrogen atoms are
present in the molecule, They carry free electron pairg wihich
give the bPhthalocyanines the properties of very weak basges,
In the opinion of #he author, this 18 due to the participation
of free eluctron pairs of the extracyclic nitrogen atomg in
the composition of g metalline moleoyle (Ref 2). The author
assumes thet the metallie phthalocyaninesAcan.only absorb
one proton in a noticeable degree. This proton considerably
weakens the basie Properties of the MPeH' gg it intensely
deforms the n-electron cloud of the.conjugate large ring in
the direction of the absorbed protan, Thig assumption was
well confirmed by the experimenta’ results of the present paper.,
From the data on the solubility, the equilibrium congtants

Card 2/4 Kypo for tho reaction (IT) for the Phthalocyanines of the

. o
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