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ZUBO-EV 58-0326

CUSTOM TRANSLATION GDA

CHEMICAL TRANSFORMATIONS IN THE SOLID PHASE UNDER A PRESSURE OF
50,000 kg/cm2 IN THE SIMULTANEOUS PRESENCE OF SHEAR

BE. V. Zubova and L. 4. Korotaeva

M. V. Lomonosov Moscow State University. Academy of Sciences of the
USSR, High-Pressure Physics and Chemistry Laboratory, Moscow.
Translated from Zhurnal Fizicheskoi Khimii, Vol. 32, No. # 7, pp.

1576-1579, July, 1958. Original article submitted March 8, 1957.

It is well kgown that high pressures lead not only to a change
in the crystal lattices of substances but alst to a rearrangement
of the electron sheils of the atoms, thus modifying the periodie
properties of the chemical élements. A, F. Kapustinskii /1/ con-
siders that on subjecting atoms to compression at very high press-
ures there is first an "electron isomerization'" of the atoms, sub-
stantially changing their chemical properties, and then a "crushing'
of the electron shells, leading to the complete elimination of
chemical differences between the particles and to the development
of a universal metallic state of matter. Unfortunately the lier-
aturé?%gntains a small number of papers devoted to variations in
the properties of the elements and their chemical transformations in
the solid phase at very high pressures.

L. G. Berg, O. K. Yanat'eva, and E. M. Savilskii /2/ studied

2
the 1t interactions.....and.....at pressures up to 6000 kg/cm .
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The authors were able to observe the development of new phases
to the extent of 1 or 2% in the interaction between CaCO3 andeeeos
(probably dolomite.....and magnesite MgCOs) and also in the in=-
teraction between Nast4 and.....with the formation of glauberite

Hoffmanm /3%/ studied the effect of pressure on lead oxides
at room temperature and observed theieduction §f plumbous—oxids lead subocde
to metallic lead at 12,000 kg/cma. :

Bridgman /4/ found that the simultaneous m‘;f pressures of
w—%e 50,000 kg/cm2 and mechanical shear resulted in the decompos-
ition of bismuth oxide,with the formation of the metal, the reduct-
ion of SnO2 to SnO, and the formation of copper sulfide from the
elements.

The aim of the present investigation was to study possible
transformations in the solid phase. In this we used the method efbased ow
determining the shearing forcem as a function of pressure (the me-
thed first proposed by Bridgmen).

Experimenta} Part

Method. The experiments were carried out in an apparatus
constructwred in the High-Pepessure Physics Laboratory of the ic-
ademy of Sciences of the USSR, A detailed description of the ap-
paratus will be given in a separate artiicle.

The operating primciple of the apparatus is analogous to that
of the system described by Bridgman (Fig.‘1).

The samples to be studied, made in the form of two thin discs
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A, were placed between the steel anvil C and two pistons B. After
applying the pressure, the anvil was rotated around the axis by
means of a piston dynamometer with automatic recording of the shear-
ing force, while the pistons remained stationary.

The experimental results were used to plot curves between the
average shearing force and the average pressure. Theseé curves con-
sisted of two essentially different parts. Bridgman considered that
the initial part of the curwve corresponded to surface slip between
the material and the :giigggi of the piston. Then;when the inter-
nal shearing stress reached the level of the yield stress,internal
slipbzzhgﬁ;;disc matefial-s#aa%ed with reépect to planes parallel
to the g:gs, while the &:ﬁ% of the disc '"froze" to the piston and
anvil as a result of friction. If any tramsformations in inter-
nal structure ;ook place during the course of plastic deformation,
the sheargng-force/pressure curves would show a sharp break. By
way of example, Fig. 2 shows a ‘shearing-force/pressure curve for
bismuth. The break on the curve corresponds to a polymorphic
transformation. *

For experimental study we chose reactions involving a reduct-

ion in volume (si&hesis of sulfides and phosphides, decomposition

of oxides). Some of these reactions,carried out under pressure

* After applying the pressure,the substances assumes the
shape of a lens. We took the ratio of the load to the area of‘the
lens asrepresenting the pressure. The shearing force is given in

xwa¥z dividions of the piston dynamometer scale.
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and shear,were described earlier, Others were khexe carried out for

the first timewn the presewt wavestigabion .

Pigs Y Arrangement of Bridgman's apparatus.

Fig. 2+ Shearing force as a function of pressure for bismuth.
Key

1) kg

2) kg/cm2

Fig. 3. Shearing force as a function of pressure for an orig-

inal mixture of 2Ni + S,
Key
1) kg
2) kg/cm2

Fig. 4. Shearing force as a function of pressure for an orig=-
inal mixture of Co + S.

Key

1) F, ke
>

2) kg/cm”

Synthesis of Sulfides. 'he original substances were: copper,

reduced, a reddish-brown powder, nickel and cobalt, powdered, cecess,
iron,reduced,zgtre sulfur. Mixtures of.....wére subjected to the
simultaneous action of pressures up to 50,000 kg/cm2 aqd mechani-
cal shear.

Synthesis of Phosphides. The original substances were : mag-

nesium, eletrolytic, zinc dust, and red phosphorus.
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In order to obtain phosphides we took mixtures of 3Mg + 2P
; Sumdbanecus
and 3Zn + 2P and subjected these to thg(action of pressures up to
2
50,000 kg/cm” and mechanical shear.

Results of the Experiments. By analyzing the shearing-force

/pressure curves for mixtures of Ni, Co, and Fe with sulfur (Figs.

wetl s e
3, 4, and 5) we might e!pe;x?;hat sulfides were in fact formed.
Chemical analysis confirmed this view. The shearing=-force/press-

d 3
ure curve of the 2Cu + S mixture se¥e no break. Chemical and X-ray

analysis nevertheless revealed the formation of copver sulfide.

Fig. 5. Shearing force as a function of pressure for an orig=

inal mixture of Fe + 2S.
Key
1) kg
2) kg/cm2

Fig. 6. Shearing force as a function of pressure for an orig-
inal mixture of 3Mg + 2P,

Key
1) kg

5
2) kg/em”

Inexperiments with mixtures ofe.... there was an &xplosion at press=
ures of mmbexr 40,000 kg/cmz. In order to find the nature of this

explosion some special experiments were undertaken. The metals

were each :
and the sulfur xxg(subgected to simultaneous pressure and shear.

Explosions only took place wkex in the experiments with sulfur,
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whbther the pressure of 40,000 kg/cm2 were accompanied by shear or

not.

Fige 7. Shearing force as a function of vressure for an orig-

inal mixture of 3Zn + 2P.
Key
1) kg
2) kg/cm2

Fig. 8. Shearing force as a function of pressure for ANKERREE
imskxminkurErnk keaduipbonciosmmtley, \ead svooxle Pb,O.
Key

1) kg
2) kg/cm2

In order to discover the reasons for theexplosion, the sulfur
was held in an atmosphere of argon for 20 min at 35 te 40°C be-
fore the experiment and then for 30 min at room temperature., The
deoxidized sulfur was stuck to cellophane and subjected to press-
uree. This time there was no <xplosion. This proved that the ex-
plosion was the result of the formation of oxides,igiiigggggigngo
the adsorption of oxygen by the sulfur.

The shearing-force/presssure curves of Figs. 6 and 7 éhow
sharp breaks. Chemigal analysis confirmed the formation of phos-
phides. Quantitative analysis was carried out in the case of the
magnesium phosphide expériment ; it was found that the transform-

ation was 42% complete.

Decomposition of Oxides. At the very beginning of the work
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we made some experiments with MoO3 and Pb20. In the case of the mo-
lybdenum oxide the color of the samplem changed from yellow to
green. Calorimetric analgysis showed that there had been a trans-

also
formation of MoO3 into MoO . There was/a break on the shearing-

2

force/pressure curve for piumewixsxige lead suboxide, Pb,0. After
applying the pressure, the sample became electrically-conducting.

A sharp metallic luster appeared on the surface of the film. Appar-
ently the lead suboxide was decomposing,with the formation of metal-
lic lead.

The authors express sincere thanks to Professor L. ¥. Verésh-

chagin for interest in the work and daily direction and to Technic~

jan S. T. Vliasov for great practicald assistance in the work.

Conclusions

1. The measurement of shearing force as a function of pressure
is a convenient and sensitive method of observing not only changes
in crystal lattices but also chemical transformations in the solid
phase at high pressures. i

2. The method in questionwm for the reactioms underlying
the fofmation of copper sulfidé and the decomposition of lead sub-
oxide, and hes—been extended to the formation of nickel, cobakt,
and iron sulfides and masnesium and zinc phosphides, and the de=
composition of MnOB.

B b hagfgeen confirmed that the explosion of sulfur at

very high pressures first noted by Bridgman is a result of the

interaction of the sulfur with adsorbed oxygen.
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ABJEHIA XUMNYECRUX IIPEBPALLEHIIT B TBEP1011
®A3E 110/ JTABJIEHIIEM 50000 Ze/em® 1P OJ1IOBPEMENHOM
JIEIICTBNI CABUTA

E. B. 3yoosa u J. A. iopomaesa

Kax 13BECTHO, BHICOKIC JABICHUs NPUBOJAT HE TOAbBKO K M3MCHCHUIO
KPUCTATIIIYCCKOI PeIIeTKI BeI[ecTBa, HO U K e pecTpoilke 2JICKTPOHUBIX 000-

JIOUCK aTOMOB, B CBA3W C 4YeM JLOJIKHDBL MEHATHCA I nepuoguiccrue ¢BOIICTBa

cnpueckiny aaementos. A. @, Kamycrumcxmit [1] cumraer, 4ro mpm ciAatmy
ATOMOB 70 CBGPXBHICOKMX AaBJICHMil cladala HPOUCXOAUT «IJICKTPOHHAL U30-
MepII3AlIA» ATOMOB, CYI[ECTBEHHO MCHAIOMAA MX XUMIMECKIC cBoiicTBa,
a 3aTeM «pPa3JaBIIBAHLe) JICKTPOHHBIX 000/I04CK, Be/lyMee K MOIHOMY yHITd-
TO/KCHINO XIMIUCCKIIX PA3JIIMILL MeAYTY YaCTHLIAMI I K BO3HUKHOBEHHIIO yHI-
BePCATLHOTO METALTIYCCKOIO COCTOAHIL MATEPIIL. K coskasenmnio,B auTeparype
[IMCETCH HEMHOTO padoT, HOCBAIIEHHBIX BOIPOCAM II3MEHCHUA CBOIICTB 3JIEeMEH-
TOB I MX XHMITUCCKIIX IIpeBpauieHuii B TBep1oil gase mMpi CBePXBBICOKILX AaBJe-

HIAX.
JI. I. Bepr, O. K. flnarsena u E. M. Capunrmii [2] mceaegoBaam B3anMo-

geiterms comeit CaCOz+ MgCO;; CaCO,t MgSO4-H:0; Na:SO4 + 3K,S04

Na,S0,+CaS0,-H.0 u K .SO,+2MgS0, - H,O npu prasxennn 10 6000 refca?.

ApropaM yAaioch OOHAPY/KUThH IIOABICHUE HOBBRIX $asz B . KOJMIECTBE
1—2% upu saammopeiicrsimn CaCOs u MgSO,-H:0 (Bepoaruoe o0pasoBanne
soaoyura CaCO3-MgCOs 1 maruesnra MgCO;), a TaKe Ipu B3anmMojeiicTBun
Na.SO, n CaS04-H:0 c¢ oOpasoBauuem raayoepnta Na:S04-CaSOs.

Togdman [3], mecaeys feiicTsie JaBIeHES HA ORMCIB CBITHIA LIPI KOMHAT-
Hoii TeMmepaTrype, 00Hapy/KILT BOCCTAHOBICHHE 3aKUCI CBUHIA 0 METaILIH-
qecrkoro cpmama mpum 12000 wefca®.

Bpumrmen [4] mabmiogax mpm o/{HOBPEMCHHOM meiicTBum JaBIeHmE [0
50 000 Ke/cH? I MEXAHTUECKOIO C{BATA PAa3/I0KeHIe ORMCH BICMYTA /{0 METAL14,
BOCCTAHOBJCHIE IBYOKHCH 0I0Ba B OKHUCH 0J0Ba I obpasoBanue cyabpmaa
MCII W3 BJIeMEHTOB.

[eapio qaHHOi paGoTH OLLIO M3YUEHIIE BO3MOKHBIX IIPEB pamieHuil B TBe pHoil
(paze. [P 5TOM HCIIOIB3OBALCS METOJ OIPE/ICICHIA 3aBIUCIMOCTH CHJIBI C/IBHTA
0T TABIEHHS, BIEpPBble IIPE/UIOKEHHBIM B pujzrmeHOM.

3xcnepnmem‘anbuaﬂ JacTh

MeToguKa 9KCcIMepuUMEeHTa. OMIBITLL TPOBOAMINCE HA YCTAHOBKE, CROHCTPY-
nposaugoil B Jladoparopuu u3MKK CBEPXBHICOKHX JaBIIeHMIT AH CCCP. ITogpodnoe onmu-
canme anmaparypsl oyjer faso B OT/IeJIbHOM cTAaThe.

ITpruman feilcTBUA YCTAHOBKY aHAIOTHICH HPUHIUILY AelicTBHA YCTAHOBKH, ONHCAH"
uoit Bpumrmenom (pue. 1).

Hceaemyemble 00pasmpl B Bijie ABYX TOLKHX JUCKOB A moMewaiich MeKAY cTaXbHOI
paroBaibpeil C ABYMA IIOPIIHMEI B. Hocie mopgadum jaBieHus IIPOH3BOIICA IOBOPOT
HAKOBAIBHE BOKPYT OCH IIPU LOMOIIM IQPIIHEBOrO JHHAMOMCTPA ¢ aBTOMaTHYeCcKOM
3AMHCbI0 CIUIGL CABArA, B TO BPeMsA KaK IOPLINH OCTABAIHMCh HEIOJABMRHLIMI.

I10 9KCTepAMEHTATBHBIM JAHHBIM CTPOIVINCH KPUBLIC 3aBHCUMOCTH CpefiHell CHIILL C/BY-
ra Or cpefiHero J{aBIeHHsI. DTH KpUBbIE COCTOAT U3 ABYX CYM[ECTBEHHO PA3/IHMUHbIX qacreil.
BpujuKkMen CYUTaeT, 9T0 HAYalbuasd 4acTh KPUBOIl COOTBETCTBYET IOBCPXHOCTIOMY CKO/B™
JKCHII0 MEFKly MaTepHaIoM U HOBEPXHOCTLIO IOPIIHA. JareM, KOIjia BUYTpeHHee HampsiKe:
JiMe ¢JBUTA JIOCTHIaeT BeJMYMubl IIpejie/ia TeKRydecTH, HAUMHAETCS BHYTPEHHCE CKROJIBIKEHIC
Aartepuana JHCKA MO INIOCKOCTSM, HapaililelbHBIM TOPIAM, B TO BPEM KalK TOPIBI JIHCKA

e

T

o 1 Pocujion, pasaoE
ABICHMEM I CIIBHIOM, 0

peICCTBHE 'r&wmm «IpIM

Jueckoil Jedopyanng uy
10 HA KPHBOIT 3aBHCHMOCT
ppuMepa Ha puc. 2 JaH
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'OBPEMEHHOM

KO K U3MCHEHI )
JIACKTPOHHBIX 00 (-
(IYeCKIE CBOiicTRy
U, UTO HOPHU CiRaTiy
«JICKTPOHHAA W30-
UCCKIe  CBOIICTRa,
' K IOTHOMY YHIY-
SHIKHOBEHITIO Y Hi-
L0, B TITE paTy pe
U1 CBOIICTB dieMen-
'PXBBICORIIX TTaB.IC-~

i':w;loua.m B3amMo-
{213504 + 3KQSO4Z
10 6000 mefeas.
13 B KOJMYeCTBe
Tioe 00pasoBaHne
1 B3anMojgeiicTBIn
1:504-CaS0,.

1@ P KoMHAaT-
a0 MeTall-

3L JaBIeHUIl 10
IMyTa 710 MeTaJLIa,
BaHne cyabduaa

uneHuii B ree poil
OCTH CHJIBI CABUTA

'TAHOBRe, CROHCTPY-
P. Ilogpoduoe omn-

YCTAHOBKH, OIIHCAH-

‘L MEAYLY CTaTBHOL
H3BOJMICA IOBOPOT
¢ ABTOMaTHYECKOIl
ARHDBIMIL.

PeJiHeii cHIIBl cABH-
pasInunnix gacreil.
PXHOCTHOMY CKO/1b-
Tpenuee pampszKe-
PEHHEC CKOIbKeHHe
L RaKR TOpuULI AUCKA

ITpespamennst B tBepoil Gase mMox manicuneM 1577

1 m~_-u\ﬂc1']ln(‘ TPEUHIL «IIPIMCP3atoT) K IO PITHIO llfllill\'()B«'l.YlhllU. Ecu o BpeMiL nporecca 1miac-
{ paectioil Il(‘d)Op)Ii]IIlll[ HMEIOT MCCTO RaKHe-/1100 IIpeBpaiennst Bo nuyIpemwii CTpYRTYpC,
10 1a 1{[\]1!301'1 SABHCIHIMOCTII CHILLL CJIBICA OT JLABICHIT OABIICTCH PCSIITIT UBJIOM. I} kauecrse
CpgpMepa 1A prc. 2 apa RpuBad 3aBHCIMOCTIL CIULL CABIIA OT JABJICIISL JL10 BHCMYTA.
| |1370M 1A KPHBOIl COOTBETCTBYCT NOJNMOP(IOMY TIEPEX0jy™.

i JI7I51 OITBITOB GBI BLIGp AL PCAKIGIL, WJTYHIIE ¢ yMeHblienueM oobeMa (cnites cyibgu-
won 11 pochuos, pasioskeie okic108). Hexkoropuie 13 9THX peariuii, TPOBEJCHIILIX 0
1aBTCHITCM I CABHIOM, OLLTIT OIHCAHDI paucee. ;J,pyrn(- IpoBeenbl BlepBbhIC.
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Puc. 3. 3aBHCHMOCTL CHILL CJ{BH- Puc. 4. 3aBucuMocTh CHVIBI CJBHT'A OT JlaB-
ra OT JaBJeHUs JUIsI MCXOJHOIM Jglenysa st mexopuoit cmecr Co + S

cmecu 2 Ni 4 S

CuuaTtes cyabdnmgos. Wexomunyil BemecTBaMil OBUIH: MeJIh, BOCCTaHOBICH-
HAsl — KPAcHO-KOPHYHEBLIT IMOPOMIOK, HHUKEIL M KOOambT, mopomrooopasuvie — Ni —
19,599,. Co — 99,539, eues0, BoccTanoBIennoe, yucras cepa. Cymecn 2Cu -+ S; 2Ni+S;
Lo+ S; Fe - 2S Obuim MOABepruyTbl  OHOBPDEMCHHOMY JEMCTBMIO JaBjeHusi J0
N 000 ke/cm? H MexanmdecKOro ¢JABUrA.

Cunres pocdupos. Iexomgubie BenecTsa: Marumii dJICKTPOINTAYCCKHI, HH-
kopast IBLIB, Kpacuoii gocdop.

Jlerst nostyuennst gocuos Oninin B3aTH cmecn 3Mg ~+ 2P u 3Zn + 2P u mopseprmy ol
lefterBuio gasaenuii 1o 50 000 xe/em? U cBuUra.

* Jlocae TPUIOZKenus JABJAeHHsT BEmecTBO mpuinMaet GopMy JTHH3BL. 3a BeIHMIANY
JABITE U HAMH IPHHUMAIOCH OTHOIICHHe HADY3KH K romaau gunssl. Cira ¢Jipara gaua
|V JIeJCHMAX IKAJILL TOPLIHEBOrO J{MHAMOMETpA.

i

9 KOX, N7

»




s

i e

1578 E. B. 3ybosa n JI. A. INoporaesa

P - T N
e3yIbTAaTh KcIepuMenTa. U3 ananusa Kpunbx saBucy-

MocTHn cmiasl casmra ot masientst st cmeceil NiCo m Fe ¢ cepoii (pue. 3 4y
; < O

TS =
MOJKHO OBIIIO O/KUAATEH, YTO LPOU301II0 obpasopanue cyiab@uion. Xnmuuec- |

1:.1111 anaans MoATBePAmI 910 npepmodoskenne. Ha xpupoil sanncumoctu cugy
csira or papiaenus mias emecn 2Cu -+ S mer ussnoma. Ho xummmiecriii o pcu'r‘rg)]

F kr [ \
' 3t
Fr
20 i |
20 b
i
10 :
0} ;
. I
i I
| J
i L
1000 2000 Jo00 w000 Pmt ) ) l

W0 2000 300 %0 P et

Pne. 5. SaBucuMOCTS CHABI CABUTA OT J[aB-

: I Pue. 6. 3apncnmoc
Jenist st uexonmoii emecu Fe 328 S RO S M

JIeHIST JIIST mexopuoit emeen 3Mo -~ 2p

zllgl‘f;(%)cuq@(.]{;gaHaJmBm mokasanu obpasopanue ¢yanduaa meaun. B ombirax
rio 4060%1\12;-/; 12+ S; Co + S; Fe -+ ZS nabaioaics B3PEIB TpH ,I]‘aB.TleHII}(I;
I ca®. Jlns Bprmcmenust LpUpOABL 9TOTO B3pHIBA GBI IPOBEJCHH
cuoenmadabubic onbTLl. Meraaan mcepa B oreasuoct

Frr| :
bﬂt mojBepradich JelicTBIIo JaBiennii w caBura. Buuio
YCTAHOBJICHO, YTO B3PHIB HPOHCXOMUT TOALKO B CJy-
wae ompiTa ¢ cepoit Kak npu cratmm a0 40 000 re/ca?
ll CO CJIBMITOM, Tak M IPIL OJHOM CyRATII. b
a0k ! Jlast BBISICHENIST IPHUNHBL B3PHIBA cepa  Hepej
» » 2
: gglﬂ/;ng BBIJICPYRIIBAJIAChE B aTMocepe aproHa Ipu
| —40°C B Teuenme 20 mum., a 3areM B TeyeHle
|
20 ! Kl
: 20t
|
0F I
] 101 i
' 1
i ;
I :
7 el 7Y L Ay =
000 P. K07cp y 5000 10000 15000 pAT Jen”
Pnc. 7 Prc. 8

Pue. 7. 3asnce G g ¢
ABMCUMOCTD CHJIBL CABHIA OT JABJICHUA JUI5L MCXOMuHOIl eyMecnt 3Zn - 21

Prc. 8. 3 §
3aBICHMOCTD_CHJBL CBUIA OT JIaBJACHMsL JIUIA Balch CBHIIA |
€ ) 8 L

30 Mum., 1 ¢ i1
S uéﬂ;%;azonéﬂ?lzﬂon remuneparype. Ofeckiicaoposkennas cepa sarienpa-
, JBeprajiach JelcTBUIO JaBaeHn
J . B arom cayu ‘
He Habmonanocs. Taknm 00 i’ e
I0Ch. pasoM ObLIO JOKa3aHo, YTO B3Pk e
TaToOM 00pa30BaHUA OKUCI ’ o GEDON EGLaTali:
OB 3a cuer ajacopbupon i
e e POBAHHOIO CEPOIl KHCIOPOJA.
X 3aBucumoctu (puc. 6, 7) cmist cj
I / BUTA OT XABJICHUA MMCIO 3-
KO BBIpa/KeHHHE H3JIOMEL. X K el
. XuMuuecKuil aHajans IMOJTBe 0
s paua odpasosaune goc-
?; J;LIHCHBH hITte ¢ gocdumom Marama OBLI IIPOBEHEH KOJMYECTBeHHBIT aHAaJ3
S 0, UTO IPOLEHT upespameHust pasen 429%
10K ;
e ceoxi lz]i[c?xaM; If\/[ u ((): 10 Igb OB ](?))aMOM Hauaje padorsl OkLIm Hpo-
003 m Pbh,O. B cayuae ok 0
e : 5 1y ucjaa MoanbaeHa uset
paslia U3MEeHMJICA 13 JKeATOro B 3ejeHoBatsiil. [Iposesenumiii namir xadjo-

| r—

R A ey~

{ puseTpHUCCRI  anadins

IIpesparx

B oxucesr MoO.. Ha xpus
cpunua uMeeTest 1oy 1
HPOBO;THBIM. Ha nosepx
qmueckuit oacer. o-pi,
BBIJICICHICM  MCTAL e

ABTOPbI HPHHOCHT T
pHIMAaHHEe K padore U 1mo
3a OOJBIIYI0 IIPAKTITEC

|
1. Iamepenie sapuce
I UyBCTBHTEILHBIM MCT!
KpUCTAIIIYCCRIN pere)
menmii B TBEpP/0IL daze
2. Jlannsii MCTOX Obl
MC/UIT 1T PA3I0RCHILT ORI
cyanpupos Ni, Co, Fe, ||
3. IMoaTBepAicHo,
HISIX, BIICPBBIC OTMeUeH!
jeiicTBOA cc ¢ azcopt
MocKOBCRINT TOCVIE
YHHBEPCHTCT M. M- B
ARajeniist Hayvi
JaGopatopis Qusk
BLICORIIX 14k

Momcnq.

A.®. Ranycrtui
. T Bepr, 0.K:]
75, 383, 1950. i
Hoffman, Z. allg
.P.W.Bridgmanj

™ e Do =

CHEMICAL TRANSFO

E. V.4

Measurement of the |
sensitive method not only!
ing chemical transformati

The method was teste
decomposition and extend¢
phosphides of Mg and Zn

The explosion of sulf
confirmed to be the resu




< 2
)
] J,'
( a

sl Hpespamenus B reppoii dase o nanscunen

1579

VI3 KPHOBLIX 3dBIcy,
e ¢ cepoii (pue. 3 4)

> ? "
cyanguon, )uumqw
Ol saBncmyocty ¢

PIMCTPINCCRIIL  avana 110Ka3au, uro npousomiest nepexojt oxucaa MoO,
p oxnceda MoO.. Ha kpusoii aanncunoctit CINIBL CHABUTA OT JaBJICHUA JIH 3aK1CIH
© + csuHna nmeerces uaiom. Iocae npusoskenus papaenns ofpasen crag vJacKTpo-

SHMIICC K 11 oy 2y 4 nposoAnniM. Ha mosepxuocrn micnkn nosmuies APKOBLIPAKCHUBIIT MCTadl-
ATre- mueckmt oaeck. Io-pupumomy, npounsounro Pasjloskenue 3aKNCH CBHILA ¢
BBICTICHIICM  MCTAIIIIYECKOTO  CBIIIA,
y ABTOpPBI pIHOCAT riayborylo Gaarogapuocts npog. JI. @. Bepemarnny sa
' BUIMAHIE K pafoTe I MOBCEANCBIOC PYROBOICTBO I mexanury C. T. Baacony
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ioit emecir 3Mg Ly cyaspngos Ni, Co, Fe, docdmyos Mg n Zn u pasaoskenne oxucaa MnOs.
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; CHEMICAL TRANSFORMATIONS IN THE SOLID STATE AT PRESSURES
50 000 ~g/em?.

\5707/},'(.’,2;4 E. V. Zubova and I.. A. Karataeva (Moscow)

Summary

W 3Zn + 21| | Measurement of the pressure dependence of the shearing force is a convenient and

C e | pre . Sensitive method not only for bringing to light changes in crystal lattices, but for reveal-
ing chemical transformations in the solid state under pressure. » :
cepa 3alTenna- The method was tested on the reactions of copper sulfide formation and lead oxide
[ cyyae 1;3pblﬂ‘l decomposition and extended to the formation of the sulfides of Ni, Co, Fe and of the
A « «
LIAeTCA pesy.ah- phoiphides of Mg and Zn as well as to the decomposition of the oxide MnOs.

ol RHCI0poa The explosion of sulfur under super pressures first observed by Bridgman has been
3% « .
‘ confirme ult of its interaction with adsorl xygen.
A I1MeI0TCH pob- ‘ ed to be the res t teraction with adsorbed oxygen
azosanne ¢oc-
CHHBIT anains

Tb OBL1II mpo-
J0acna nper }
Haxi raJgo-




