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The content of silver and its concentration distribution in the surface
layer of a multicomponent glass was determined after contact with
AgNO; melt or a mizture of AgNO; and NaNO;. Apart from the
concentration profile of silver the measurements also included the con-
centration profile of sodium tons in the glass. The data obtained were
used in the determination of the mean silver diffusion coefficient value
and its dependence on the concentration of silver in the glass.

INTRODUCTION

Interaction of the glass surface with the melt of an inorganic salt is a com-
plex phenomenon involving several processes. In the system silicate glass —
AgNO; melt the following processes are usually considered:

a) phase boundary reaction of the type Ag+ (melt) == Me* (glass),

b) diffusion of Ag+* ions through the melt towards the phase boundary,

c) diffusion of Ag+ ions through the glass in the direction from the phase
boundary,

d) diffusion of alkali ions through the glass towards the phase boundary,

e) diffusion of alkali ions liberated from the glass through the AgNOs
melt in the direction from the phase boundary.

Under certain conditions it is necessary to take into account further compli-
cating processes related to the behaviour of silver ion in the glass lattice
(reduction, nucleation and crystallization of silver in glass).

As a result of these processes the concentration of silver ions gradually increa-
ses and that of alkali ions in the glass surface layer decreases. The changes in
concentration bring about changes in the properties of glass. For instance
silver ions in the surface layer are known to modify the optical, electrical
and mechanical properties of the basic glass [1—3]. The relationship between
the changes in properties and the concentration parameters has not so far
been completely elucidated. However, one may assume that the degree of
changes in the properties depends above all on the content and concentration
distribution of silver and on the form in which silver is present in the structural
lattice of glass. With some glasses the changes in concentration in the surface
layer were determined following a certain time of contact with the melt of
silver salts [4]. The data published so far, however, are rather incomplete
and do not allow to determine explicitly the conditions under which surface
layers of the required content and concentration profile of silver in glass are
formed. The present study has the aim of expanding the knowledge in the
given direction and of determining the decisive parameters for the preparation
of layers with a defined silver content and a defined silver concentration
distribution.
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EXPERIMENTAL

The experiments were carried out with the ,,Unihost‘‘ technical glass con-
taining 68.8 Si0;, 2.7 Al,03, 4.0 MgO, 6.2 Ca0, 0.8 K,0, 17.3 Na,0 (9% by wt.)
in the form of a tube of approx. 11 mm outer diameter and 1—1.5 mm wall
thickness. The tubes were cut into lengths of approx. 40 cm and adjusted to
test-tube type specimens by sealing at one end. Silver nitrate of A.R. purity
also in mixture with sodium nitrate of the same grade was used in the prepara-
tion of the melt.
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Irig. 1. Apparatus for thermal exposure of specimens; 1 — glass speciimen, 2 — thermo-
couple, 3 — metal flange, 4 — corundum crucible, 5 — quartz glass tube, 6 — melt,
7 — corundum lid, 8 — corundum tube, 9 — electric furnace.

The glass specimens were thermally exposed using an apparatus the schema-
tic diagram of which is shown in Fig. 1. The salt bath temperature was measu-
red by an Au — 40 Pd/Pt — 10 Rh thermocouple placed inside & quartz glass
protective tube. The temperature control was ensured by the TRS 114 con-
troller with a Pt/Pt — 10 Rh. thermocouple. The salt bath was heated up to
the working temperature of 350 °C and kept at this temperature within the
limits of 45 °C. Before exposure the glass specimen was rinsed in distilled
water and ethanol. A corundum crucible filled with silver nitrate or the
AgNO; + NaNOQO; mixture was placed into the furnace and heated up to the
working temperature. The thermal exposure of the specimen was started by
immersing it into the salt bath. After the required period of time the specimen
was removed from the bath, cooled in air, and rinsed with distilled water and
ethanol. The specimen section which had been immersed in the melt was cut
off and used for determining the Ag content and its distribution throughout
the glass surface layer.
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The silver content in the glass was determined by etching off the surface
layer in 6 9% HIF'. The resulting solution was transferred into a platinum dish
and evaporated dry. The dry residue was dissolved in 8—9 ml mixture of
concentrated HF and HCIO, (5 : 3.5), re-evaporated dry and transferred quanti-
tatively into a 100 ml capacity measuring flask. The Ag content in the solution
was determined by potenciometric titration with 0.001—0.005 %, KBr solution.
The completeness of etching off of the surface layer was checked by lepeated
etching of the specimen.

The silver concentration distribution in the surface layer was determined
by gradual etching of thin layers and with the use of an electron microprobe.
The etching procedure has been described in the previous paragraph. In view
of the low Ag content in the thin etched off layers the Ag content was determi-
ned by atomic absorption spectrophotometry. The electron microprobe samples
were prepared by casting pieces of the exposed glass into a polyester resin, by
grinding it on a wheel with strongly bound abrasive, and final polishing on
cerium oxide. Following vacuum deposition of a carbon layer the sample was
analyzed on an electron microprobe. The surface concentration of Ag in
density units was’ determined by means of a standard (pure Ag) while respec-
ting the matrix effects in the computer calculation:

THE RESULTS AND DISCUSSION

The content of silver and its concentration profile was determined on speci-
mens thermally exposed in an AgNO; melt. The time dependence of silver
content is shown in Fig. 2. The linear shape of the dependence of Ag content
on the second root of time seems to ‘indicate that the process in question is
controlled by a diffusion process. According to thq concept described in the
Introduction one:of the slow diffusion processes in the glassy phase may be

m T T L
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Fig. 2. Silver content in glass vs. second root of time (350 °C, AgNO; melt).
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considered to act as the controlling process. More detailed information may
be obtained from the concentration profiles of the individual ions. In view
of their low content in the glass the potassium ions were not taken into con-
sideration, although they obviously take part in the diffusion process to a very
limited degree. Figs. 3—5 summarize the data on the distribution of sodium
and silver ion concentrations in the glass surface layer obtained from the
electron probe measurements. The thickness of the glass surface layer in
which the concentration changes take place increases with time. The course
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Fig. 3. Concentration profile of Ag and Na in the glass surface layer (time 0.5 hr, 350 °C,
AgNOs melt); O Ag, @ Na.

of Ag and Na concentrations was studied by the gradual etching method.
A comparison of the results of the two methods is shown in Fig. 6. The agree-
ment of data is not quite satisfactory. This is probably due in part to the error
in the{determination of the etched layer thickness, (measured by a micrometer)
and to the relatively considerable thickness as compared to the steps taken in
the electron probe measurements. The error involved in the determination of
the surface concentration value obtained from microprobe measurements is
also significant. The value was taken as a basis in the calculation of density
within the entire concentration range from the working concentration units
(pulses) on the assumption of direct proportionality. A comparison of concentra-
tion profiles obtained from electron microprobe measurements on the one
hand and from the etching on the other indicates that the surface concentration
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Irig. 4. Concentration profile of Ag and Na in glass surface layer (time 1 hr, 350 °C,
AgNOs melt); O Ag, ® Na.
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I'ig. 5. Concentration profile of Ag and Na in glass surface layer (time 2.5 hrs, 350 °C,
AgNO; melt); O Ag, ® Na.
silikaty ¢. 3, 1979

207



J. Matousel, I'. Hlavdéek:

of silver is higher in direct determination by gradual etching. These higher
values are considered further on (gp = 1.2 g cm~3 for the time of 1 hr, go =
= 1.4 g em~3 for the time of 2.5 hrs) since the calculation of surface concentra-
tion on the basis of electron probe measurements according to an algorithm
may involve an error. : :

Figs. 7 and 8 show the concentration profiles for silver and sodium expressed in
moles per cm3. After one-hour temperature exposure the surface concentration
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Iig. 6. Concentration profile of Ag and Na determined by electron probe measurements

and by the gradual etching method (time 1 hr, 350 °C, AgNOs melt); (J Ag concentra-

tion determined by gradual etching, m Na concentration determined by gradual et-

ching, O Ag concentration determined by electron probe measurements, @ Na con-
centration determined by electron probe measurements.

of silver attains only 80 9, of the original concentration of sodium ionts in the
glass, while after 2.5-hour contact of the glass with AgNO3s melt the surface
concentration of Ag attains approximately 90 % of this value. In both cases
the concentration of sodium ions in the glass surface was virtually zero. The
usual assumption of equimolar exchange of sodium and silver ions thus appears
somewhat simplified,” especially when taking into account that potassium
ions also probably take part in this exchange. The validity of this conclusion
is obviously limited by the accuracy of determination of the concentration

— >

Irdg. 7. Concentration profile of Ag and Na in mole units (time 1 hr, 350 °C, AgNO; melt).

Irig. 8. Concentration profile of Ag and Na in mole units (time 2.5 hrs, 350 °C, AgNO;
) melt).
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profiles. Especially in the proximity of phase boundary the concentration
determination of the two ions involves a considerable error and may lead to
unreliable conclusions.

From the point of view of technological practice it is important to determine
the concentration of silver ions in the salt bath which would be satisfactory
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Iig. 9. Content of silver in glass vs. the concentration of AgNO; plus NaNO; mixture
(time 1 hr, 350 °C).
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Irig. 10. Concentration profile of Ag and Na determined by electron probe measurements
(time 1 hr, 350 °C, melt of 1.3 mole % AgNO; and 98.7 mole % NaNOs).
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for the preparation of diffusion layers identical as regards the content of
silver and.its distribution. As indicated by Fig. 9 the critical value of AgNO;
concentration in mixture with NaNOj; is approx. 20 mole %. The presence of
NaNOj3 in the melt does not significantly affect the character of the concentra-
tion profile (cf. Fig. 10) although the surface concentration of silver is somewhat
lower than in the preceding instances and Na concentration at the same sample
point does not decrease to zero value. The equilibrium of the exchange reaction
taking place at the phase boundary is therefore shifted to the detriment of
silver ions. e ‘
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Iig. 11. The diffusion coefficient vs. the concentration of silver in glass.

The data mentioned so far allow to determine the value of parameters by
means of which the concentration changes in the surface layer can be predicted.
The linear relationship between silver content and the second root of time
(cf. Fig. 2) is in agreement with the mathematical formula

D¢
n =2 _
n QOV = ) g (1}

where m is the Ag content per unit glass surface, go is the surface concentration
of silver (density) in g cm=3; D is the mean value of the diffusion coefficient
and ¢ is the time of diffusion [4]: When considering the value go = 1.4 g cm~3
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the mean diffusion coefficient D = 4.7x10-1° cm?s-1. The concentration
profiles of silver and sodium do not comply with the usual simple equation

0 = o erfc (—iiﬁ-) , (2)

where g is concentration and z is the diffusion distance. The initial conditions
and the boundary ones, under which this equation has been derived from the
usual simple form of the IInd Fick’s law, have been very probably well com-
plied with. The disagreement between experimental data and theory is there-
fore due to the assumption of a constant diffusion coefficient value which is
included in the given form of the IInd Fick’s law. When neglecting the change
in glass density with concentration of Ag (the respective data are not known)
one may use the Boltzmann—Matan solution for the determination of the
relationship between diflusion coefficient and silver concentration in glass.
Fig. 11 shows this dependence determined from the silver concentration pro-
file in the glass surface layer formed after 1-hour contact with the melt of
pure AgNO;.

At lower concentrations the relationship between the diffusion coefficient
and concentration is not significant. However, from the value of approx.
0.5 g em—3 the D increases very rapidly and at the limit Ag concentration
(1.4 g em—3) it is roughly higher by one order than at the zero concentration.
The diffusion coefficient determined from the time dependence of silver
content in glass corresponds to silver concentration of approx. 0.7 g cm—3
and belongs to the lower threshold of values indicated by the concentration
profile. The diffusion coefficient values determined are in a very good agreement
with the data published for multicomponent glasses. The mean D value
found by Ito [5] for 350 °C is 6.7 X 10-1° cm2 s—1. A value of the diffusion coef-
ficient identical in its order was reported by Doremus [6] from experimental
data by Schulze D = 2.8 X 10-10 cm? s~1. In the case of glass with a substantially
lower Na,O content (Pyrex) the value determined was lower by an order
(D = 8.2x 101 em? s~1) [7]. On the other hand with glass of a high Na,O
content (33.3 mole 9%,) the diffusion coefficient values are in the range of
6X10-9—5.5xX 10-8 cm2 s~1 in relation to the Ag concentration in glass [8].

The diffusion coefficient values determined in the present study may be
logically ranked among the data published so far which have been supplemen-
ted in particular with respect to the relationship between the diffusion coeffici-
end and concentration. Knowledge of this relationship is indispensable for
the preparation of diffusion layers with a defined concentration profile.

CONCLUSION

Interaction of glass with an AgNOs melt at 350 °C brings about formation
of surface layers in which the sodium ions have been approximately equimo-
larly replaced by silver ions. The content of silver in these layers increases
linearly with the second root of time. The concentration changes affect a glass
surface zone about 30—50 pm in thickness. The concentration of silver in
glass surface attains at the most 90 9, of the initial concentration of sodium
ions in the glass. The content of silver and its distribution remains unchanged
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when a mixture of AgNO; and NaNOj; in concentrations of up to 80 mole 9%,
NaNO; has been used instead of the AgNO; melt.

Knowledge of the mean diffusion coefficient value and that of the surface
concentration of silver in the given type of the surface concentration of silver
in the given type of glass is indispensable when preparing layers with a de-
fined Ag content. The mean value D = 4.7 X 10-1° cm? s-1 established from the
time dependence of Ag content in glass corresponds approximately to the mean
value of the concentration range of 0—1.4 g cm—3 Ag. Within this range the
diffusion coefficient is not constant as indicated by the analysis of concentration
profiles, varying within the range of 3X10-10—1.7x 10-% cm? s~1. The data
determined within the framework of the present study are in a very satisfactory
agreement with the published data on diffusion coefficients of silver in multi-
component glasses.
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KONCENTRACNI ZMENY V POVRCHOVE VRSTVE SKLA
PRI INTERAKCI S TAVENINOU AgNO;

Josef Matousek, Evzien Hlavdéek

Vysoka skola chemicko-technologické, katedra technologie silikdtit, Praha

Povrchové diftizni vrstvy s obsahem stiibra byly laboratornd pripraveny ponore-
nim vzorku mékkého technického skla (68,8 Si0, 2,7 Al,O; 4,0 MgO 6,2 CaO 0,8 K20
17,3 Na,O— hmot. %) ve tvaru zkumavky do taveniny AgNOs; nebo smési AgNO;
a NaNOs; za teploty 350 °C. V roztoku vzniklém odleptdvanim povrchové vrstvy skla
v HF byl metodou potenciometrické titrace stanoven obsah stribra. Zévislost obsahu
Ag na druhé odmocniné z éasu je linedrni (obr. 2). Pomoci elektronové mikrosondy
byl uréen koncentraéni profil sttibrnych a sodnych ionti v povrchové vrstvé skla.
Data o distribuci stfibra byla ovérena nezdvislym stanovenim metodou postupného
lepténi a uréenim obsahu sttibra v odleptanych vrstvéch atomovou absorpéni spektro-
fotometrii. Koncentraéni profily st¥ibra a sodiku (obr. 3—6) ukazuji, Ze hloubka zény,
v niz dochdzi ke koncentraénim zméndm, éini 30—50 pwm v zdvislostina ¢ase (0,5—2,5 h).
Koncentrace sodnych iont na povrchu skla klesd na nulovou hodnotu. Koncentrace
stfibrnych iontu dosahuje na stejném misté cca 80—90 % z puvodni hodnoty koncen-
trace iontu sodnych (obr. 7—9).

Pi#i pouziti smési AgNO; s NaNOj se obsah stiibra a jeho rozdéleni neméni, obsa.-
huje-li smés dusiénant vice nez 20 mol % AgNO; (obr. 9 a 10).
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Data o obsahu a distribuci Ag v povrchové vrstvé skla byla pouzita pro vypoéet
difuzniho koeficientu. Z ¢asové zavislosti obsahu Ag ve skle byla uréena stitedni hodnota
D pomoci vztahu (2). Pro hodnotu povrchové koncentrace go = 1,4g cm—3 obdrzime
D = 4,7.10-1 cm?s-!. Koncentraéni profily Ag byly analyzovdny pouzitim Boltz-
manovy—Matanovy metody a uréena zdavislost difuzivity na koncentraci Ag. V kon-
centraénim rozmezi 0—1,4 gem=? se hodnota /[ méni v rozsahu 3 .10-!t a¥
1,7 . 1072 cm? s~! (obr. 11). Stfedni hodnota D odpovidd piiblizné stfedni hodnoté kon-
centraéniho rozmezi. Nalezené hodnoty diftzivity velmi dobie souhlasi s publikova-
nymi udaji o diftiiznich koeficientech stiibra v multikomponentnich sklech.

Obr. 1. Aparatura pro tepelnou expozici vzorkii; 1 — vzorek skla, 2 — termodldnek,
3 — kovova ptiruba, 4 — korundovy kelimek, 5 — trubice z kfemenného skla,
6 — tavenina, 7 — korundové vicéko, 8 — korundovd trubice, 9 — eclektrickd
pec.

Obr. 2. Zavislost obsahu stiibra ve skle na druhé odmocning z ¢asu (350 °C), tavenina
AgNOs).

Obr. 3. Koncentraéni profil Ag a Na v povrchové vrstvé skla (8as 0,5 h, 350 °C, tave-
nina AgNO;); O Ag, @ Na.

Obr. 4. Koncentraéni profil Ag a Na v povrchové vrstvs skla (6as 1 h, 350 °C, tavenina
AgNO;); O Ag, ® Na.

Obr. §. Koncentraéni profil Ag a Na v povrchové vrstvé skla (¢as 2,5 h, 350 °C, tave-
nina AgNO;); O Ag, ® Na.

Obr. 6. Koncentraéni profil Ag a Na uréeny na elektronové sondé a metodou postupného
leptdni (¢as 1 h, 350 °C, tavenina AgNO;);
0 koncentrace Ag uréend postupnym lepténiim,
a koncentrace Na uréend postupnym leptdnim,
7> koncentrace Ag uréend na elektronové sondé,
® Lkoncentrace Na uréend na elektronové sonds.

Obr. 7. Koncentraéni profil Ag a Na v molovych jednotkédch (¢as 1 h, 350 °C, tavenina,
AgNOs;).

Obr. 8. Koncentraéni profil Ag a Na v molovych jednotkdch (¢as 2,5 h,:350 °C, tavenina

Obr. 9. Zdévislost obsahu stiibra ve skle na koncentraci smési AgNO; a NaNO; (Cas

1 h, 350 °C).
Obr. 10. Koncentraéni profil Ag a Na uréeny na elektonové sonds; (éas 1h, 350°C,
tavenina 1,3 mol % AgNO; a 98,7 mol % NaNOs).
Ohr. 11. Zévislost difuzniho koeficientu na koncentraci stribra ve skle.

KOHIEHTPAI{MONIBIE H3MEHNEHHS B MOBEPXHOCTIIOM
JIOE CTERIIA NTPH B3AHUMOJEICTBHI C PACIIJIABOM
AgNO; T CO CMECLIO AgNOs M NaNO;

HMosed) Martoyuier, dpuenr liaBauck

Kagpedpa mexioaozun cunuramos Xunuro-mexnoaozuveckozo uncmumyma, 1lpaza

1

J[aGopaTopHiIM IyTeM IPIIOTOBILII 1IOBEPXHOCTHLIC CJIOI C COHepkaHieM cepebpa
HOI'PY2EeHIeM HPOOLI MAIKOI0 TeXHIIueckoro crexna (68,8 SiO;, 2,7 Al20s, 4,0 MgO, 6,2 CaO,
0,8 K0, 17,3 Na,0 % 1o Bccy) B Bifjie XHMITUECKOI'0 CTakaHa B pacmias AgNOs 1im cMech
AgNO; 1 NaNOs mpu remircpatype 350 °C. B pactBope, ofpasoBaBmeMcd B pe3yJInTaTe
TpaBIICHIIsL IIOBEPXHOCTHOLI'O cj10f crerya B H'T, ompeyeirnin copepakanie cepedpa MeTOEOM
HOTEHI{IOMETPIUCCKOM TUTPAINIH. 3aBICIMOCTL COACPMAI Ag OT BTOPOI'O KOPHSI BPEMEHIT
ameiina (puc. 2). C 110MOLIBIO 2JICKTPOHIIOIO MMKPO30H/A OIPCICIISIIN KOHIEHTPAIINOHHDIN
npopiIb 10HOB cepedpa 11 HATPHS B IIOBCPXHOCTIIONM ¢JIO€ CTexjaa. J{aHHble OTHOCHTCIILHO
pacipeyiesieniis  cepedpa IPOBEPSUIN HE3aBHCHMBIM OIPEJ(GJICHHEM C IIOMOIIBIO METofa
DOCTCIEHHOI'0 TPaBJICAMHL.

Coyeprkanist cepefpa B COCTaBe TPABJIGBHLIX CJIOEB, OBLIO OIIPEACICIIHO ¢ IOMOIUBLIO
aroMmioii abcopOIHOHHOM cIICKTpoOTOMCTpIIL. HOHIEHTpallloHHBle Ipofiunr cepedpa
Il RATPIIA [10KA3BIBAIOT, UTO I'JIyOHNHA 30HEI, B KOTO PO ITPOIICXOAT KOMUCHT PaLiHOHHEIE H3MCH-
HeHIIsl, COCTABJISICT B 3aBIcHMOCTH OT Bpemenil (0,0—2,5 yaca) 30—50 pn.. KonuenTparuss
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HOHOB IATPIISL A MOBEPXHOCTII CTCKRIA ITOMIFKACTCSI [0 HYJICBOIl Beruunnl. Honuenrpaiyis
HOHOB cepedpa Ha TOM 2Ke MecTe jlocTiraer upuosiusnresnsno 80—90 % u3 nexoanoil Bemn-
UIHAL ROUNCHTPAIII II0HOB HaTpust (puc. 7—9).

Ipn npnvenennn cmecit AgNO; ¢ NaNO conepsxaie cepedpa I ero pacnpejielielne e
IIS?IS)IUICTCH TOrIa, KOIYI@ cMech INTPaToB cojepsut Goiupiie uenm 20 mouseii AgNOs (pie. 9
1 10).

Jaunpie o copepssaini I paclipejlesICHHH Ag B NOBCPXHOCTIIOM CJIOC HCIIOJIL30BAJI I
pacuera noa(uiuienta auPPysiur. 4 ocHOBamII 3aBICHMOCTH cojiepKalnag Ag B cTelJIe
ONPE;ICISII CPE;IHIOI0 BesuruiHy D ¢ roMou(nIo oriouienust (2). J{ist BeJuMHLL TOBEePXHOCT-
01T KOHIENTpanuin go = 1,4 1. cM~3 noayuaerest D = 4,7 . 10710 em2 ¢~ Konmenrpaiyion-
Hple 1poQIunt Ag Ho;(BCPradllr alailay ¢ NOMONLIo Meroja Boipradn-MataHa 11 onpejyelsi
3aBICIIMOCTS 1(11(%([))'311111{001‘11 ot rwonnentpauin Ag. B upepesax wounenrpamn 0—1,4 rem—3
Bedminma 1) usmersiercst oT 3. 10710 o 1,7 . 10-9 a2 ¢t (puc. 1T). Cpepusist Besiryimia D or-
BeyaeT rplidilIBITEIILIO cpeitell BeJIuline 1peedoB RounenTpann. HaiijienHse Besi et
MiQQy3uBHOCTEI HAXOIUITCS B XOPOIIEM COIACII ¢ 011y GIIIKOBAMNBIMII JIAINLIMII OTCOMI-
TeabHO UPQPY3NOHILIX RO3QPUIIMEHTOB cepedpa B MHOUOKOMIIOMENTHDIN CTEKIAX.

Puc.'1. Annapamypa 0an menaogoti arcnoauyuw npo6;, 1 — npoba cmeraa, 2 — mepro-
saemenm, 3 — wmemanauveckuli gaarey, 4 — ropyHndosuii mueeav, & — mpybra ua
reapyesozo cmeraa, 6 — pacnaas, 7 — ropyndoguli roanawor, § — Kopyndosar

mpy6ra, 9 — aaexmpunecrasn nevw.

Puc. 2. Bagucusocmy codepacarus cepedpa ¢ cmexae om emopozo kopHs us epesmenu (350 °C,
pacnaas AgNO3).

Puc. 3. Konyermpayuonmwii npouss Ag u Na ¢ noseprrocmiomn caoe cmeraa (epests 0,5 .,
mesnepamypa 350 °C, pacnaae AgNQOj;).

Puc. 4. Ronyenmpayuonrviii npogusv Ag u Na ¢ nogeparocmios caoe cmexaa (epess 1 uac,
meatnepamypa 350 °C, pacnaae AgNOQO3).

Puc. 5. Ronyenmpayuornwii npoguavr Ag w Na e noseprrocmitoss caoe cmeraa (epess
2,5 waca, memnepamypa 350 °C, pacnaas AgNOs).

Puc. 6. Konyermpayuonnnii npofiuav Ag w Na, ycmanosaennviii na daermponitos 3onde
¢ nostowgvro nocmeneniozo mpagaeius (¢pesns 1 w., mesnepamypa 350 °C, pacnaae
AgNOz): O — wonyermpayus Ag, ycmarosiewHas NOCMENEHILLAL MPAGICHUCH,
— ronyewmpayus Na, ycmarnocaennas nocmeneniblat mpagaenues, O — EoH-
yenmpayus Ag, yemanceaennas ia saermponross 3onde, ® — ronyenmpayus Na,
yemarogaennas 1a daermponno.s onde.

Puc. 7. Konyenmpayuoniwnii npoffuav Ag u Na ¢ woaviux edunwyax (epeats 1 4., mestnepa-
mypa 350 °C, pacnaae AgNO3).

Puc. 8. Konyenmpayuwornwii npogpuav Ag u Na ¢ aomvrnvix edunuyaxr (spests 2,5 uaca,
meanepamypa 350 °C, pacnaas AgNOs).

Pue. 9. Basucuscocmyv  cooucepacanus cepedpa ¢ cmerae om roryermpayuuw cstecu AgNOj
w NaNOs (speata 1 w., mesnepamypa 350 °C).

Puc. 10. Konyenmpayuonnwviii npogpuss Ag w Na, yemarogaennnii na aaekmporrost 3o01.0e
(epesrt 1., memnepamypa 350 °C, pacnaae 1,3 soa. % AgNOs u 98,7 woa. %
NﬂNOs).

Puc. 11. 3asucu.socmv koaphuyuerina dugfiyaun om ronyermpayun cepebpa ¢ cmerae.
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