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The total silver content and the distribution of silver concentration in 
glass samples, resulting from interaction at 350 °C between glass and silver 
nitrate melt, were determined experimentally. In some instances, an 
external de electric field was applied in order to compare the diffusion 
and migration effects. 

The total silver content and distribution of silver concentration in glass 
depend on the magnitude of do current. The former dependence was found 
to be linear. The shape of the concentration profile varies from that of 
a typical diffusion curve to a rectangular profile according to the de current 
applied. The experimental data have been described by a simple theory 
with satisfactory accuracy. 

INTRODUCTION 

Interaction of glass with AgN03 melt is a frequently studied process, the complex 
course of which can be substituted by a relatively simple model concept. The 
movement of monovalent cations may be represented by a kinetic model on the 
assumption that the overall process rate depends on countercurrent diffusion of 
monovalent cations in the glass [l, 2]. The time course of the process can then be 
described by relationships known from the theory of non-stationary diffusion. 
For a given glass and a given melt composition there thus exist only two parameters 
allowing to control diffusion flux intensity, namely temperature and time. 

However, control of the interaction between glass and AgNO3 melt can be 
rendered considerably easier by introducing an additional process apart from 
diffusion. The moving particles are electrically charged. It therefore appears 
viable to create in the glass a gradient of de electric voltage acting co-directionally 
with the concentration gradient. Under the effect of the electric voltage gradient, 
the cations originally present in glass advance to the cathode and their positions 
are taken up by Ag+ cations [3]. 

Intensity of the diffusion flow of silver, JA, is given by the equation 

J = D* 
( 

Ee A _ oc A
)A A kT OX , 

and from the mass balance it follows that 

oC,. = D* 
[ 

o2CA __ l_ 
(E oCA C oE 

)] ot A ox2 kT ox + A ox '
where D,. is the self-diffusion coefficient, 

E is the electric field intensity, 
0..4 is silver concentration in glass, 
x is the distance from the diffusion boundary, 
T is thermodynamic temperature, 
k is Boltzman's constant, 

is time. 
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For the case of a constant E value, equation (2) can be solved for various limit 
and initial conditions (4). When E =I= const., mathematical solution of equation 
(2) is possible according to [5] on certain assumptions and when the following
non-dimensional parameters have been introduced:

M _

D! .
* _ Jox .

* _ J'f,t .

- D* ' x - C0D*, ' t - 02 D* ' B .a. 0 .& 

I 
where Jo = J_.. + JB = F;

I is electric current intensity, 
F is Faraday's constant. 

Equation (2) then acquires the following form in the simplest case: 

O* = [l + exp (1 - M) (x* - t*)]-1• (3) 

EXPERIMENTAL 

Use was made of technical glass having the composition 68.3 Si02, 1.6 Al203, 

5.9 MgO, 6.6 CaO, 0.9 K20, 16.7 Na20 (mole%), in tubular form, and silver nitrate 
of A. R. purity. The glass specimen in test-tube form was immersed in AgN03 

melt at 350 °0 in the apparatus shown schematically in Fig. I. The total silver 
content in the specimen was determined by potentiometric titration with 0.005 % 
KBr and the distribution of silver with the electron probe. 

Fig. 1. Apparatus for thermal exposure of specimens; 
1 - ailver cathode, 2 - glass specimen, 3 - thermocouple, 4 - metal flange, 5 - silver anode, 
6 - corundum crucible, 7 - quartz glass tube, 8 - molten AgN03 , 9 - corundum lid, 10 - cor. 

undum tube, 11 - electric furnace. 
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Diffusion and Migration in the System Glass-Molten AgN03 

RESULTS AND DISCUSSION 

Under the effect of electric current, the diffusion path is prolonged and the shape 
of silver distribution curve changes from a purely diffusion one over a mi:x.ed type to 
a virtually rectangular type (Figs. 2 through 4). The Ag content in the specimen 
can therefore be raised by applying an electric field (Fig. 5) while simultaneously 
modifying the shape of the Ag concentration profile. 

10 20 30 x(µm) 40 

Fig. 2. Ag distribution in glass specimen following thermal exposure (350 °G, 1 hour, I = 0). 

The values DAg = 3 X 10-1
0 cm2 s-1 and M = 0.I were taken in the calculation 

of the theoretical concentration distribution (full curve in Figs. 2 through 4). 
At lower current densities the concentration field was not found to advance frontally 
as predicted by theory. The concentration decrease at the concentration front is 
likewise more diffuse in character than would correspond to theory. As a result of 
this the diffusion layer thickness is somewhat larger than the theoretical one 
(Fig. 3). 

A considerably better agreement with theory was obtained with a current density 
of 3.04 mA. cm-2 (Fig. 4), with the exception of a thin layer close to the phase 
boundary and at the concentration field front. The deviations of experimental 
data from theory in the thin layer adjacent to the phase boundary are probably, 
to a certain degree, related to the inaccuracy involved in electron probe measure-
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Fig. 3. Ag distribution in glass specimen following thermal exposure (350 °G, 1 hour, I =
= 0.83 mA . cm-2). 
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Fig. 4. Ag distribution in glass specimen following thermal exposure (350 °G, 1 hour, I =
= 3.04 mA . cm-2). 
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ment. The discrepancy close to the concentration field front may have its origin 
in some of the assumptions for equation (3), particularly in the dependence of 
ionic mobility on concentration, which is not considered in the given equation. 
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Fig. 5. Ag content in glass vs. current intensity following thermal exposure (350 °C, 1 hour). 

CONCLUSIONS 

1. The course of interaction between glass and AgN03 melt can be modified
by application of a do electric field. 

2. The Ag content in glass increases approximately linearly with increasing
electric current intensity, and the Ag concentration distribution changes from 
a purely diffusive type to a rectangular shape. 

3. The experimental data can be described by equation (3) with a satisfactory
accuracy. The agreement of experiment with theory is particularly good at a higher 
current intensity. 
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DIFUZE A MIGRACE V SYSTEMU SKLO-TAVENINA AgNO3 

Josef Matousek 

Vyaoka skola chemicko-technologicka, katedra technologie silikatu, 166 28 Praha 

Interakoe skla s taveninou AgNO3 za teploty 350 °C byla sledovana na aparature sohema
tioky znazornene na obr. I. Bylo pouzito sklo o slozeni 68,3 SiO2 , 1,6 AI,O3, 5,9 MgO, 6,6 CaO, 
0,9 K2O, 16,7 Na2O (mol %) ve tvaru trubioe. Po tepelne expozici by! ve vzorku skla stanoven 
oelkovy obsah stribra potenciometrickou titraci a distribuce stribra pomoci elektronove 
mikrosondy. V nekterych pripadech probfhala tepelna expozioe vzorku skla za pusobeni 
vnejsiho stejnosmerneho elektrickeho pole. 

Distribuce koncentrace stribra v povrohove zone skla znazorirnji obr. 2-4, z nichz je 
zfojme, ze pri pusobeni elektriokeho pole se prodluzuje difuzni draha a meni se tvar distribucni 
krivky. Obsah stfibra ve vzorku roste s rostouci proudovou hustotou priblizne linearne (viz 
obr. 5). 

K matematiokemu popisu krivek distribuce konoentrace stfibra bylo pouzito vztahu (3). 
Teoreticky prubeh je na obr. 2-4 znazornen plnou carou. Za nizsi proudove hustoty (obr. 3) 
neni shoda teorie s experimentem zoela uspokojiva, zatimco za vyssi proudove hustoty (obr. 4) 
se projevuji nevyrazne diskrepanoe jen v tenke povrohove vrstve a v oblasti prudkeho poklesu 
konoentraoe stribra. 

Aplikaoi stejnosmerneho elektriokeho pole lze modifikovat tvar koncentracniho profilu 
stfibra ve skle. Soucasne lze zvysit obsah tohoto kovu v povrchove zone skla oproti hodnote, 
kterou lze dosahnout v podminkaoh, kdy hnaoi silou prooesu je pouze rozdil konoentraoi 
atfibra na fazovem rozhrani a uvnitr vzorku skla. 

Obr. 1. Zafizeni pro tepelnou expozici vzorku; 
1 - atfibrna katoda, 2 - vzorek akla, 3 - termoclanek, 4 - kovova pfiruba, 5 - stfi
brna anoda, 6 - korundovy kelimek, 7 - trubice z kfemenneho akla, 8 - tavenina 
AgNO3, 9 - korundove vicko, 10 - korundova trubice, 11 - elektrioka pee. 

Obr. 2. Distribuoe atfibra ve vzorku skla po tepelne expozici (350 °0, 1 h, I = 0). 
Obr. 3. Diatribuce stfibra ve vzorku skla po tepelne expozici (350 °0, 1 h, I = 0,83 mA . cm-2). 
Obr. 4. Diatribuce atfibra ve vzorku skla po tepelne expozici (350 °0, 1 h, I = 3,03 mA . cm-2). 
Obr. 5. Obaah stfibra ve skle v zavisloati na proudove intenzite po tepelne expozici (3.50 °0, 1 h). 

,.1 H rJJ<D 1'3 II H II 'lllHP Aq II H B CMCT E '11 E CT EH u10-P AC 11 :I All 
AgN03 

fI03eqi ,\laTOyIIIcK 

h'a<jeopa mex1w,weuu 1·u.iuh'amoe X u.11u1.o-mex1w.ao2u11ech'Oeo uHrmumyma, 
166 28 llpaw 

B3aJIM0;_\8MCTBJie CTCKJHI l' pacJJJiaBOM AJN o, rrpH TCMrrepaType 350 °C IICC,ICll,OBaJIJI rrpn 
IIOMOil\ll arrrrapaTypu, CXCMaT1I11CrKII II30upame1rnoii. Ha pnc. 1. flpHMCHHJIII CT8KJIO co
rraBOM 68,3 SiO,, 1,6 Al,O,, 5,8 1Ig0, 6,fi CaO, 0,9 K,O, 16,7 Na,O (MoJI %) B BMi-\e·rpy6Kn. 
llocJie TepMn'IeCKOM 3KCIT03n�11n B rrpo6e cTen.:ra ycraHOBllJIJI o6Il\ee co)lepmaHne cepe6pa 
c IIOMOi l\blO l10TCH�HOMeTpn1IeCKOrO TllTpOBaHIIH 11. pacrrpep;e;ieHne cepe6pa c ITOMO!IIb!O 
3JI8KTpOHHOro M11Kp030H)la. B HCROTOpblX CJIY'HIHX rrpoTCRa.Ia TCflMIIlfCCRaH 3KCII03H�IIH 
IIO)l 11,eii.CTBllCM BHCIIIHC l'O IIOCTOHHHOro ;J;JCRTPlllfCCROrO IIOJIH. 

Pacrrpep;eJienne ROH�eBTpa1urn cepe6pa B rroBepxHOCTHoii 30HC cTemra n3oupamaerca 
Ha pnc. 2-4, JI3 ROTOpb!X BHAHO, 'ITO HO)l )lCMCTBIICM aJieI,TPlllfCCKOJ'O f!OJIH Yl-lJillHHeTCH 
nyTh p;nqiqiy3un n M3MCHHCTCH BHA npnBoii. parnpe)leJieHnH. CoAepmaHnc cepc6pa B rrpo6e 
yBCJIHlfJIBaeTrH C pacryll\CM ITJJ0TBOCTbID TOKa rrpn6JII13HTe:1bHO JIIIHCMHO (cM. pnc. 5). 

�JIH MaTCMaTHlfCCROro Oilll!'aHI!H RpllBblX parrrpep;e;iemrn KOB�eHrpa�nn cepe6pa llCITOJib-
30BaJIII OTHOIIICHIIC (3). TeopeTlllfCCRIIM XO/.\ rrpnBO)lHTCH Ha pnc. 2-4 ll llil06pamaeTCH 
IIOJIHOll :rnHneii.. Tipu UOJiee Hll3ROM IIJIOTHOCTII TOKa (pnc. 3) TeopnH C 3ncrrepl!MCHTOM 
COBIJa)laIOT /-lpyr C µ_pyroM )lOCTaTOlfHO, B TO BpCMH KaR rrpn 6oJiee Bbll'OKOM IIJIOTHOCTII 
TOJ{a (pnc. 4) npOHBJTHIDTCH HC3Ha1ll1TCJibliblC pacXOlli,'J,CHHH TO;Ji,KO B T0HK0M ITOBepXHOCT
H0M c:JOc II B 06,IaCTll pe;moro IIOHllllieHllH K0HI_\CHTpaI_\llll cepe6pa. 
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IJ p1rneHlUI II0CT0HHH0e 3JIBKTp1:1qecK0e II0Jie, M0lRH0 MO/.l,mpm::1npoBaTL qiopMy K0H
n:eHTpan:H0HH0J'O rrpoqmJIH cepe6pa B CTBKJie. OAHOBpeMeHHO M0JRH0 II0BLiillaTL C0/.l,epmau1:1e 
rrpHB0AHM0ro MBTaJIJia B IIOBepXHOCTHOll 30He no cpaaHeHl!Kl C BeJI1:1qnnoii:, K0Topyro M0JRH0 
rroJiyqHTL B ,YCJI0BIIHX, K0r;:\a ABlllRYII:(Bll CHJIOli rrpol.:(ecca HBJIHeTCH T0JILK0 pa3JIHqHe 
K0Hl.:(BHTpa1:1nn cepe6pa Ha rrpe;:(eJie qiaa H BHyTpH rrpo6LI cTeK.;rn, 

Puc. J. YcmaHoe,w 8= mep.,11,u11.ec1wu a11:cnoaul{uu npo6: B - cepe6p1umbiu 11:amoa, 2 -
npo6a cme11:.11,a, 3 - mepMonapa, 4 - Mema.n,.n,u11.ec11:uu gj.n,aHelf, 5 - cepe6p.11,1uibl,U 
aH.08, 6 - 11:opyHBoebiii muee.n,b, 7 - mpy6na ua 11:eapl{eeoeo cme11:.11,a, 8 - pacn.n,ae 
AgN03 , 9 - 11:opyHBoea.11, 11:pbim11:a, JO - 11:opyH8oea11, mpy611:a, 11 - ;;.11,e11:mpone11.b. 

Puc. 2. Pacnpe8e.n,eH.ue cepe6pa e npo6e cme11:.n,a noc.n,e mepMu11.ec11:ou a11:cnoaul{uu (350 C, 
1 11.ac, I = 0). 

Puc. 3. Pacnpe8e.n,eHue cepe6pa e npo6e cme11:.n,a noc/lf mepMu11.ecnou a11:cnoaul{uu (350 °C, 
l 11.ac, I = 0,83 MA . c.11,-2). 

Puc. 4. Pacnpe8e.n,eH.ue cepe6pa e npo6e cme11:.n,a noc.n,e mep.11,u11.ec11:ou a11:cnoaul{uu (380 °C, 
1 11.ac, I = 3,03 MA . cM-2). 

Puc. 5. Co8epJ1CaHue cepe6pa e cme11:.n,e e aaeucuMocmu om uHmeHCU6Hocmu mo1>a noc11,e 
mepMu11.ec11:ou a11:cnoaul{uu (350 zC, 1 11.ac). 

MODELLING OF CHEMICAL RE ACTION SYSTEMS (Modelovani systemu che
mickych reakci); red. K. H. Ebert, P. Deuflhard, W. Jager. Proceedings of an International 
Workshop, Heidelberg, Sept. 1-5, 1980, Springer Series in Chemical Physics, Vol. 18, Springer
Verlag Berlin Heidelberg New York 1981, 389 str., 163 obr. 

Donedavna chemicka kinetika disponovala numerickymi modely jen pro nejjednodussi che
micke reakce a jejich vysledky byly stezi vyznamne pro praxi. Slozite chemicke systemy pri
cbazejfcf v praxi jsou velmi komplikovane velkym poctem moznych dilcich chemickych reakci, 
s rychlostmi lisicimi se casto o nekolik i'adu, povrchovymi jevy a transportnirni procesy. Sesta
veni modelu postihujicfho skutecny chemicky mechanismus je velmi pracne a jeho vyuziti vy
zaduje postupne zlepsovani srovnavanim s preciznimi experimentalnimi daty. Chernicky inze
nyr, ktery dobi'e vi, jak dulezite jsou chemicke modely a jejich dynamika pro navrh reaktoru, bude 
jiste zaujat uvodenym souborem referatu z mezinarodnfho seminafe (Heidell:erg, 1.-5. zafi 
1980), jehoz zamerem bylo spojit usili matematiku, fyzikalnich chemiku a chemickych inzenyru 
v multidisciplinarni oblasti modelovani a novych metod. Pi'inos referatu lze spotfovat i v tom, 
ze pomahaji nalezt spolecny jazyk mezi zainteresovanymi special isty a jiste je 1r.ohou inspirovat 
novymi myslenkami. 

Kniha vytistena. dnes obvyklou avsak vza.cne sjednocenou ,,sbornikovou" formou sestava 
ze 3 casti a zaverecneho referatu. Prvni cast je venovana matematickemu popisu systemu che
mickycb reakci (ciselne oznaceni pi'ispevku je dale uvedeno v zavorce). Jsou ukazany aplikace 
teoreticke analyzy kvalitativniho chovani sysUmu reakci (l) a analyzy grafu reekci (5), v dal
slch pi'ispevcich jsou diskutovany aplikace techniky singularnich rertubaci uzite pi' i Ell(. l u che
mickych systemu popsanych rozsahlymi soubory linearizovanych rovnic (2), popi'. numericky 
popis rycblych chemickych kinetik Jednak uzitim metody kvazistacionarni aproxin, jednak 
metodou EMA ptedpokladajici explozivni prubeh reakce (3). Rozsahle je popsan novy soubor 
uzivatelsky orientovanych simulacnich programu LARKIN, ktere jsou velmi flexibilni a v�hulne 
pouzitelne pro rozsahle systemy chemickych reakci. 

Popis je dopi-ovazen radou ukazek z aplikaci (4). Dalsi pfispevky jsou venovany pi'ehlEdu tech
nik vypoctu citlivostnich matic (6) a jejich uziti v numerickem zpracovani tzv. obracenych 
(inverznich) uloh, tj. v identifikaci experimentalne urcovanych rychlostnich konstent systemu 
iterativnim postupem (8) popi'. modifikovanou metodou, kde vystup z citlivostni matice je uzit 
az v poslednim iteracnim kroku (7) pro analyzu kovariance. Na jednoduchem pi'ipadu reakce 
dv:1u latek .ie pop3ana technika analytickeho stanoveni bifurkace s nekonecnou periodou (9) 
a v dalsim pfispevku (10) aplikace stochasticke molekulove dynamiky k studiu fluktuaci v ne
rovnovaznych reakcne-difuznfch systemech. 

V druhe casti (fyzikalne chemicke aplikace) poukazuji prvni dva pi'ispevky na omezeni 
v aplikaci reakcnich modelu pro popis a vypocet kinetiky procesu, kde krome splneni stechio
metrickych a termodynamickych pozadavku pusobi vzdy urcita nepi'esnost v experimentalnich 
datech a prf tomnost dalsich v 1 i vu, jako proudenf a transport tepla a hmoty ( 11, 12). Na pi'ikladech 
degradace polymeru (13) a pyrolyzy uhlovodiku (16) je ukazana poti'eba popisu velmi rozmernych 
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Recenze knih 

systemu s nalehavym nasazenim matematickych metod citlivostnf analyzy. Vyznam diferencialni 
termicke analyzy s neizotermni uf-spektroskopif pri komplexnfm studiu reakcniho mechanismu 
v roztoku je zajimavym specialnim pristupem (14). Dale je venovana pozornost problematice 
procesu hofoni ruznych hledisek (15, 17) a pokus o model heterogenni reakce (18, 19) simulaci 
polymerizacni reakce s volnym radikalem. Posledni pi'ispevky druhe casti se zabyvaji multipli
citou v B6lousovove-.Zabotinskeho (B-Z) a pribuznych proudicich systemech (20) a pfipadem 
B-Z reakce v troj- a dvojrozmernych modelech odvozenych Lotka-Volterrovym postupem 
s 4 a mene promennymi (21). 

V tfoti ci,ti, venovane inzenyrskym aplikacirn, je vprvnfm prispevku uveden obe=y pfohled 
o stavu vyuziti modelu v prumyslu (22). Navazuje rozsahlastudie (23) s navodem k foseni inze
nyrskych uloh a chovani chemickych reaktoru s uvazovanim stacionarnich stavu a studie pod
minek pro existenci multiplicity v chemicky reagujicich systemech. Problem zjednoduseneho 
reseni reaktoru s nelinearne pohyblivou reakcni z6nou analyzuje dalsf rozsahly a teoreticky pod
lozeny prispevek (24). Podobne problemy jsou studovany dale, pri vysetfovani dynamiky poly
mcrizacnich homogennich i heterogennich reaktoru (25). Teoreticteji zamerena studie (26) na
znacuje slozitou dynamiku i pomerne jednoduchych reakci u michaneho reaktoru s dvema na
slednymi reakcemi prvneho radu (exo- a endotermickou), kde zajimave numericke foseni simuluje 
chaoticnost jejich periodickeho prubehu. Ve strucnem poslednim prispevku (27) tfoti casti je
podan kratky prehled o numericke simulaci chemickeho a transportniho procesu pri separaci 
uranu a plutonia v tzv. purex-procesu.

Zaverecny referat shrnuje obsah seminafe kratkym hodnocenim jednotlivych problematik 
a disciplin pfednesenych v prispevcich a autor v zaverecnych slovech vyjadfuje nadeji, ze refe
rovanym metodam a pristupum nebudou uzavfony ani biochemicke procesy v zivych organismech. 

Nemecek 

J. Z YKA (USPORADATEL): NOVE SMER Y VAN AL YTICKE CHEMII - svazek l,
SNTL, Praha 1983, 199 str. 26 obr. 

Rozvoj novych metod uplati\.ovanych v analyticke chemii, pripadne vyvoj nova techniky, 
ktera.rozsifuje uplatneni pouzivanych metod, je sledovan pracovniky analytickychlaboratori stale 
pozorneji. Casto vsak chybi komplexnejsi zpracovani zakladnich informaci vcetne popisu apara
tur, vyctu chemikalii, potfob a zakladni casopisecke literatury, aby se zajemce o dane metode 
mohl rychle a spolehlive informovat. V kniznici technickych aktualit vychazi 1. svazek o novych 
smerech v analyticke chemii, ktery jiste vyplni tuto cast odbornych publikaci. 

Jednou z variant iontoforezy je analyticka izotachoforeza, o jejichz principech a uplatneni 
pise v 1. kapitole prof. Vacik, DrSc. I kdyz se tato pracovni metoda vyuziva hlavne v organicke 
analyze, presto jeji moznosti jak pro deleni a stanoveni nekterych kationtu, tak predevsim pro 
o,tra. d"lloni a stanovoni anorganickych aniontu jsou nadejne i pri analyze silikatu. Ve druhe 
kapitole je doc. Kalvodou, DrSc, a doc. Volkem, DrSc., popsana diferencni pulsni polarografie, 
o jejimz uplatneni a vyznamu pri stanoveni stopovych mnozstvi latek se neni tfoba dale zmii\.ovat. 
Stejne zavazna a dulezita je 3. kapitola (Ing. Vesely, CSc., a Ing. $tulik, CSc.) o pokrocich v po
tenciometrii s iontove selektivnimi elektrodami. Tyto elektrody si nasly sve pevne misto take
v iilikatove analyze, predevsim pri stanoveni aniontovych slozek, a seznamit se s jejich dalsimi 
moznymi aplikacemi uvita kazdy analytik. Kontinualni mereni v proudu kapaliny, s pouzitim 
nejruznejsich detektoru pro sledovani prubehu procesu, jsou predmetem 4. kapitoly, sepsane
Ing. $tulfkem, CSc., a Dr. Polakovou, CSc. Na.rocnou a zavaznou je kapitola 5. pojednavajicf 
o vyuziti pocitacu v plynove chromatografii, jejiz autory jsou doc, Smolkova, DrSc., a Dr. Felt!, 
CSc. Take dalsi kapitoly popisuji specialni operace anal. chemie: 6. kapitola- Dalkova detekoe 
atomu, molekul a aerosolu s pouzitim laserovych zarizeni (Ing. Zrcek. Ing. Engst a Dr. Horak, 
CSc.) a 7. kapitola - Nove zdroje opticke emisni spektralni analyzy, vsimajici si predevsim apli
kaco laseroveho vyboje jako zdroje v spektralni analyze a opticko-emisni spektrometrie s indukcne 
vazanym plazmovym vybojem. Autorkami teto kapitoly jou Dr. $packova, CSc., a Dr. Pelika
nova. V 8. kapitole uva.di prof. Stary, DrSc., pi'ehled o modernich radioanalytickych metodach.
Knihu dopli\.uje pomerne po.drobny rejstrik. Knizka je peclive sestavena a redigovana prof. 
Zykou, DrSc., a odborne lektorovana Dr. $u!ckem, CSc. 

Take dalsi uvafovana temata, uvedena na zadni straneobalky, jsou velmi aktue.lnfa zajimava. 
Proto bude analyticka vefojnost oceka.vat vydani 2. svazku a tesit se, ze bude tak dobre pripra
ven, jako by! svazek prvni. 

Palecek 
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