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o P The methods for activation detn. of some impurities in Si, .bé‘; ’Iz,
and MeSiClg (I) were worked out on the.basis of extn. properties o'f bis
(2—chloroe hyl éther (11) and d;met.hy]bcnzy]alkyfl«.mmomum chloride’ {111):
In esp. pure As and.Si samples, Au, Ga, Sb, and Fe were detd wrth a rela-
tive error ‘of #10 and -chém. yaelds of-the e]ements detd -of 90- 7% “To-
gether with standards, -100 mg. As -or L400- 1150 ‘mg. Sl is irradiated (1 8 x
'10‘3 neutrons/cm® sec.) for 8 hours. ter *the sepn. of As by &qua regila
and Si .an the form of S‘th, the residue is, dissolved in 10N HC1 and extd.

- with II.. The y-spectra of Au, Sb,-.Ca, and Fe: impurities in As and Si are
_reproduced The 1rradn condltnons for the anal of Tl andl are the same
as’' given.above. The ‘greatest part (+90%) of the T{ of the by | samp]e is
sepd. by pxtn with' I1I from 3V HCl; 10N-HCl is added to the aq. soln. and
Sb, Ga, Fe,-and' Tl residues are ex‘td by II. - After 3- -fold evapn. in &
mlxt of HNO3 and HF, the aq. phase idg dlsso]ved in 6M HF and In, Zn, Cu,
and Co are eluted by means of 6M HF on a column contg. Dowex 1 anion .
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ACTIVATION ANALYSIS OF ADMIXTURES 1IN
CERTATIN SEMICONDUCT & MATERIALS

P, I. Artyukhin, E. P, Gil'bert and
V. A, Fronin

Silicon, arsenic and thallium are some of the main materials of semi- /

conduczé.v: technology, therefore great importance is attached to an analysis of
the trace contaminants contained in them. No less stiff requirements on the
quantity of admixture elements are also made of the initial products for obtaining
semiconducfgg; substances. The activation method is the most sensitive one for
analyzing trace contaminants,

A fairly large number of works L1-8] treat activation analysis of admixtures
in silicon and the initial products to obtain it. 1In some of these publications
Ll-h],a description is given of the analysis of admixiures after breakdown of the
sample and the separation of each radioactive element in the radiochemically pure
form with the help of ordinary analytical methods. Usually these techniques,
although they possess a high sensitivily of analysis, are complicated and labor-
consuming., 1In other works L5—8],the admixture elements were analyzed directly
by the y-spectra without sample breakdown. Admixtures in thallium were analyzed
analogously [9]

Direct y-spectrometric analysis of admixtures even in the most favorable
cases (radioactive isotopes of the macrolase--either pure B-emitters, or rapidly
break down) is not always possible since,due to the presence of a large number of
admixture elements, complex y-spectra are obtained which wre not susceptible to

interpretation,

* Numbers in the margin indicate pagination of the original foreign text.
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Analysis of admixtures in arsenic by the activation method has been described
in only one work LiO]. which used radiochemical separation of each admixture,
Analysis of the trace contaminants in arsenic without breakdown is generally
impossible due to the strong activation of the base substance.

Recently, works have begun Lo appear which combine the y-spectrometric and Zl]g
radiochemical variants. This approach seems the most expedient to us. The use
of extraction and chromatographic operations to separate macrobases, as well as
to divide elements into groups convenient for y-spectrometric analysis signifi-

cantly simplifies and accelerales the analysis [11].

The studies we conducted on the extraction properties of B,B'-dichlorodiethyl
ether (chlorex) [12, 13] and dimethylbenzylalkylammonium chloride (quaternary
ammonium compound) Lib],as well as the published data on extraction of a number
of elements of di-n-butylthiophosphoric acid (DBTTA) L15].and according to
chromatographic separation of elements Lh. 16],made it possible to develop a
nurber of techniques for activation analysis of certain admixtures in -ilicon,
arsenic, thallium and trichloromethylsilane, Here,especial attention was paid
to separation of admixtures in the form of groups suitable for y-spectrometric

analysis.

Extraction by chlorex from hydrochloric acid solutions (3 9 N HCl) permits
separation of Au, Sb, Ga, Fe and Tl practically from any subjects. Other elements
are elther not extracted at all or are extracted to an insignificant degree L12.
13]. The nuclear physical characteristics of 199Au. CSSb. 7203 and SQFe make it
possible to make a quantitative analysis of the indicated elemenis by y-spectra
without further separation, 204?1 is a pure B-emitter and in the given case does

not provide any obstacles.,

We determined the content of Au, Ge, Sb and Fe in extrapure samples of

arsenic and silicon.

100 mg of arsenic and 400-450 mg of silicon together with the standard,were
irradiated with a stream of slow neutrons 1.8 - 1013 neutrons/cm2 + sec for

8 hours. After irradiation the samples were etched with hydrochlorie acid and



washed with distilled water. Arsenic,together with the carriers, was dissolved W
aqua regia, the solution was boiled down almost until dry &and thé residue was
dissolved in 3-5 ml of 10 N HCl., Silicon,with the carriers, was dissolved in
hydrofluoric acid in the presence of hydrogen peroxide and distilled off in the
form of iletrafluoride. The remaining admixtures were dissolved in agua regia,
boiled down almost until dry, and the residue was dissolved in 3-5 ml of 10 N HC1.

From the obtained solutions an extraction was made with equal volumes of
chlorex for 1-2 min. After stratification, the lower phase containing Au, Sb,
Ga and Fe wasseparated and washed twice with 10 N HCl. Arsenic and all the other
admixtures remain in the aqueous phase. The chemical output of determinable
elements was 90-97%.

Fig. 1 depicts the ¥-spectra of the isolated admixtures from arsenic and
silicon taken on the AI-100 analyzer with NaJ (T1) 40 x 40 crystal with reso]utioni
9 % for 13705. The mean data from several analyses are given in table 1. The
relative error of the method lies within the limits(* 10%. If it is necessary to ’//
analyze a large number of admixtures, the proposed technique of group separation 1121
and analyses of Au, Sb, Ga and Fe can serve as a constituent of more complex

schemes.
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Figure 1. +y-Spectra of Admixtures Au,
Sb, Ga, Fe Separated from Silicon (1)
and from Arsenic (2)



TABLE 1
ANATYSIS OF ADMIXTURES IN ARSENIC

AND SILICON
' Content ,%
Blsnent 4 oo s e -
in arsenic f in silicon

. SR W e — —

‘u 5,51 ‘ 1,6-1077

Sb B 3.0 1,7.10%

Ca KRR T 2,5-107¢

Fe 510 <110

X-ray irradiation of radioactive isotopes of thallium seriously hinders
y-spectrometric analysis of the admiXtures contained in it. Therefore it is ° *
desirable to separate the main mass of thallium. 1In the given case, we used
extracticn of Tl(llI) by chlorex L12. 13] from £ 3 N HCl, Under these conditions,
only Au(1IT) passes into the organic phase; the remaining admixtures stay in the

aqueous solution.
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Fig. 2. y-Spectrum of Sb, Ga and Fe /172
Separated from Thallium -

For analysis of the thallium samples, 10-milligram samples were taken. The
conditions for irradiation and subsequent treatment were analogous to the conditions
for analysis of arsenic. The macrobase was removed by ~90% by extraction with an
equal volume of chlorex from 3 N HCl. Then Lthe aqueous solution was boiled down
to a small volume, 3-5 ml of 10 N HCl were added, and extraction with chlorex of

Sb, Ga, Fe and the remaining amount of thallium was carried out. The organic
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Fig. 3. y-Spectrum of Zn, In,
Cu, To Separated from Thallium

phase was washed with 10 N HCl1l, then the y-spectrum of the separated admixtures
was taken. The aqueous phase was boiled down three times in a mixture of HNO3
and HF almost until dry. The residue was dissolved in & small volume of 6 M HF,
and the solution was put into a polyethylene column 2 mm in diameter and & mm
high filled with anionite Dowex-1 in the F-form. Then In, 2n, Cu and Co were
washed with 40 drops of 6 M HF and their y-spectrum was taken (measuremenis were
made in 20 hours after irradiation when the Mn and Ni isotopes had completely
Mn). The As, Te and Sn remaining on the column were washed with 60 drops
of 17 M HF, transferred into chlorides, and separated on a column filled with
Dowex-1 resin in the Cl-form. As was washed with 30 drops of 11 N HCl, Te--20
drops of 0.1 M H,C Oh' Sn--30 drops of 0.2 M H2C20b+ 2 M NHQN03' The activity

“
of the separated isotopes was measured on endwindow counter.

The obtained y-spectra of separated admixtures are presented in fig. 2 and 3.
The mean results of analysis with regard for the chemical output are given in

table 2.

The subject of analysis for trichloromethylsilane was the product purified

by rectification.
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Before irradiation.~ 300 mg of trichloromethylsilane were subjected to
hydrolysis; the residue was dried and irradiated. The irradiation condilions

are the same as in the case of silicon analysis.

Fig. 4 depiots the schematic diagram of the extracltion separalion of admixtures
(with carriers) into groups convenient for y-spectrometric analysis; here certain
elements were isolated in the individual state. The following were used as
extracting agents: 100% solution of chlorex, 0.08 M solution of quaternary
ammonium compound (QAC) (Lechnical product containing 65% base substance) in
dichloroethane with addition of 5% isoamyl alcohol and 0.1 M solution of DBTPA in /174
carbon tetrachloride. The mean results of the analysis of several samples of

trichloromethylsilane with regard for the chemical output are given in table 2,

TABIE 2
ANALYSIS OF ADMIXTURES IN THALLIUM AND TRICHLORCMETHYISITANE

Isolope | Energy Content %
‘Element used for|y-quanta & e

analysis kﬁeV Ythallium! _s1lane.
Au ™A\ 410 = L300
sh 12sh anu 6107 Sl
Ga Ga 630, 830 | 3.9.'0™ 410"
Fe $Fe [0, 1205 310" L 0
Cu “Cu i 510 3.10° 2,940
Te | "™Mpe 140 1,300 , <110~
Co “Co 1170, 1330 | 23000 | 10
Se “3e 140, 270 — [ <10
In man, 190, S50 3,400 11,7407
Sn Msn 390 oo |o<oom
cd ncd 520 - <3107
Zn oMy 40 | 28107 e
W W 134, 480, 680 o <6107
Re | ™Re 137 o <2107
A ne g 680, 880 ) <2407
As *As a0 36107 34078
KR (NN 1030 | - 71078
Na HN\a 1370, 235 i — 1,6-1073

A1l the proposed technigues were preliminarily verified with the help of
tracer atoms. The quantity of each element was determined by a comparison of
the activity of the separated admixture and the aclivity of the corresponding
standard,



Conclusions

1. A technique was developed for y-spectrometric analysis of Au, Sb, Ga and
Fe in arsenic and silicon.

2. A technique was developed for analyzing Sb, Ga, Fe, In, Zn, Cu, Co, As,
Te and Sn in thallium,

3. A technique was developed for analyzing Au, Sb, Ga, Fe, Cu, Te, Co, Se,
I» Sn, Cd, Zn, W, Re, Ag, As, Na and K in trichloromethylsilane. This technique

ci be used to analyze silicon, silicon carbide and germanium.
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ARTHBAINOHHOE ONPEAEJIEHNE NPIIMECET
B HEROTOPBLIX HOINTIPOBOTHHKOBLIX MATEPHATAX

Kpesmumit, MBUneas n radanii ARTAITCH OTNIMIT 03 OCHOPHLIX Ma-
TOPHAIOB  MOAYIPOBOTHIKOBON  TEXHIKIL [10DTOMY OOPeICICHII0 ¢o-
ACPRANINXCA B HIX MITKponpuMeceil HpiaeTca HoIsmoe aHavueHne.
He senee skectkie tpedonaiing o KOJMMECTEY NPIMOCHBIN 2T0MON-
TON NPETBABIAITCN TAKKC K HONOTHBM HPOIVETAM LI HOAYHeHns
nmoavuporo HRKoRe X pemecta. Handoaee avecteireasnune verotom
OUPECICIIA MAKPOIPIMecell BNeTCH ARTHBATIONILIT MPTOL.

AKTHRANRONHOMY OHPEACICHINIO HPUAMeceil 1 KEPeMInE 11 CX0AHLIX
NPOIYKTAX AIA €10 HOJVHEHNA B JITePaType nocpamenc ToR0ILHO
Goawmoe goanuecrso pador [1—8]. B nekoropuix na wax [1— 4] onn-
CAlo ONMPEIETE. {10 UPIMecell Nocae pasIokennd ofpasia 1 pLreae-
HIUL KQKIOTO PAIMOATEMEHTA B PUIOXIMUICCKI THCTOM BILIe © 110
MOMBIO OOLIMHBIX 2HATATRIeCKNX Apievon. OGKYTO TaKIe MeTOInKM,
XOTA 11 0012010 T BHICOKOI 9V ECTRITTILING THIO OIP 1010011, CA0KITL
m rpyvaoceskn. B oapyrnx padorax [5—8] onpexeaenme npintecuns
BITCMONTOR NPONAROTILIOCH HeNoCpe e rnenno 1mo y-ciaerTpam Gen pan-
aoskenna obpasna, Awatormuno onpegeananct npisec » ragaam [9).

Henocpeactrenitoe y-clneRTpoMetpiteckoe onpe1eIenue npusecei
AGKE B CAMBIX OTar0mpPIATHEIX cayianx (paJnons3onene MaEpoocHo-
ML — T gneTelie fomiayuatesan, wi GLICTPo pacnaialTea) He neer-
AQ BOAMOYKIHO, TAK KiK M3-3a ga g O0JLmoro umeia npinMecHux
BACMOHTOR 101N 1AK0TC CTORHBIC ) CHEKTPL, He [0;L1a01anecst pac-
mndgponke.

Qupeleaenite NpoMeceil B MULEIAKS ARTHBAIUTOHALIM  METO10M
onucayo veero B otioit padore [10], meuoarayomeit paanoxinvinve-
CKOE BBUIEICHAC KAAI0N npastecit. ANaains MREponpiMeceil b Mblitba-

Ko Ges pariokenns poolie MenoIMoiken 1m3-3a CiLIbNON AKTHBAUMN, .

OCHOBHNIN BEMECTBA.
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B nocaeamee BpeMa  eTaanm noasaatees  paboTh,  coueTanouime
Y-CHeRTPOMeTPIYeC kI i paduoxmyurtec kit papuantel. Takoft noaxoa
HaM Kkeres vaudotee uetecooGpasuns. Tpusenenie ake rpaknnon- ,
HBIX It XPOMATOLPAGuIme cKIN omepatinii VI 0T1eA0HIA MAKPOOCHOBLL, ‘

A SAKNe LU PAadedeliig DIeMeHTOB Ha TPYUNLL, Y1o6unie 1 y-cruek- |
TPOMETPHMCCKOTO ONMPEICTCHIsl, 3HATHTALHO YOPOaeT H yCKopser !
npose‘eniie anaansa [11). '

[MTponetennsie  HAMI  1CCIE10BAHEA  DKCTPAKUNONHLIX  cBoficTs ‘

B.p - unvaopauaniviosoro adupa (xaopekca) (12, 13] n anmernaGen-
antagkias donrmiixTopna (YA0) |1»'|]. a TAK:Ke ARTepaTYpHLIC JaH-
Hule Ho OKCTpakmim pata saeventon an--oyrnarnodocdoproii Roe-
aoton ABTOR) [15) 1t no xpostatorpadrens ckoMy padteteino aae-
senton [4, 16] 1aur BosMOEROCTE paspadoTath P MeTo UK AKTIBA-
HNOHAOTO ONPeIe e HCEOTOPLIX NPIMeceil B KPeMHiT, MuIubAKe,
rann o tpuxaopsenticmiane. Ipir atom ofipamaaoct ocojoe BHHE-
MAlIe A BLEWTERIe DPUMecell B Bite pyun, Yo0HbIX L8 Y-CIIeKT-
POMETPITCC KOTo OHPeIeTeHI.

DECTPAKIUE NJIOPEKRCOM N3 co.stHoknearx pactsopos (2= 9.V HC1)
nossoaser peetesuts An, Sh, Ga, Fe n TI npakmmieckn na 1obmx ‘
00BeKTOB, [ |pyIie &TeMeHTI ILII cOBCeM He IKCTPAripylo1cs, HAl ,
aReTparnpyOTcA B Heanannteannoft crenenn [12, 13). Haepno-duan- i
yeckmte xapakrepuerasnm o \u, <-sh, Ga n *Fe jaor poaMombocrs
HPOEECTIE KOIINMeCTBOHHOE OITPeI1e1elne YKa3aHAX 21eMeHT0B 10 Y-
coenTpoM Hed JaabHeiiiero padteienta, A Tl—uancerwii f-naayvareas
BB GO GO Ae HIKAKIX T0MeX He RHOCHT,

Hayu Gpito npose 1eio onpetetenie coep:kanna Au, Ge, Sh n Fe
B 0C000TUCTLIX OO X METTLAKD 11 KPeMITI.

00 e mumuaka i1 00—450 a: kpexAna pvecre ¢ aratomamu obayvanr |
moTeRME e LTedit s meurponon 1,8+ 1093 neiirpex’ - cex B 1evenne K vac, llocae j
OGN OOPANIL HPOTPABINBAIOT COIARON KNCIOTON it 00MLIEAIOT e TILLTS-
povaHitoi soell. MUIILAK BMECTe ¢ HOCHTE.LIMI PACTHOPHIOT B HapCKoll BojiKa,
Y& THOP \HAPIBAK T HOMTH 10cYXa N 0cTaTOK pacteopair m 3—5 xa 10 N HCL
{peMinnt ¢ MOoCHTe M PACTBOPAIT BO (YTOPUCTOBU OPOIHOIL KucaoTe B NpE-
CYTCIRI NEPeRIcE Bol0opolda i1 OTIONAKT B Bile Terpadropnia. Ocrapminecs
HpMeCi PacTBoprior 8 HApCKoil BOIKe, YyOApnBanT JocyXa U oCTATOK pacrmo- 1
pakoi 1 i—=5 e 10N HCL i
s SoayMeniuix pacTBOPOB NPOUIBOIAT SKCTPAKUNIO Panunii ol hexauu |
Xiopekoa v orenenie 1—2 s [locae pacerausauina mukmow asy, colepxa- w
wyo A, Sh Ga u Feoooraesor o oposnasaor 2 pasa 10V HCL Musax
I OBCR OC T LiTne UpUMec It ocraiien B Boadoilt Qase. Xuymudeckiull BLIXO oTpe-

y—y

AP

2 UICMBIN sdeMEnTOR coctanIAer M—-49T7%. ]
Ha puc. 1 upnocienst y-cuesTps nuitesennuix  upuseceid :
MLUULAT G LpeMHint, crnTuie ma anaauzatope AH-100 ¢ kpucrarios 1
NaJ (T1) 40 ¥ 40 ¢ paspewenies 9% no '7Cs. Cpetne gaumuie ma
HECKOALKIN OnpeleIennii npureicHn B 1ada. 1. Ornocureinnasn omnd- :
Ka Meto,ta aeknr p opexedax — 10%. B caywae weodxogmmectn on-
peiedenis Goanioro Sucaa upineceii npejiaaraestan MeToAuKka rpyn-
R ity - p— . . . -t
- .




i

ji.J*.;

| J‘,.j._wl“!'q:zrv-t
«*aﬂﬁr -..‘—»- il

‘UN

|

Ew‘_’J- = i — =] :;3. ==

E
] =

ORIGINAL PAGE I&
OF. POOR QUALITY

i
sesanuxosanr smarepuatarl’

‘o, coveTawuqie
‘& Taxkoit noaxox
18 IRCTPAKNNON-
1 MAKPOOCHOBH,
e JIR y-Chek-
qaeT W yCcKopser =

'ONHHMX cBoilcTh
= | n pusmernaGen-
: fepaTtypHne Jan-

- docdoproit kne-
)a3qedeniin ae-
MeTO, UK aKTiTBa-
MHENN, MBIWLAKe,
[0Ch 0C000® BHR-
BIX JAA Y-COEeKT-

oe (=9 .VHCQ)
ecKE ma alnx
arfpywTca, nam
]. Aaepuo-pnan-
0T BO3MONKHOCTh
ITEMEHTOB 10 Y-
wii B-maayvareas

Au, Ge, Sb nt Fe

vionaMm obaywamr
’ erue 8 vac. lloc.ie

MBMBANT THCTRLIN-
t B napckoil pojke,
3—5 x4 10 N HCL
Wit Rucove » npa-
sputa. Ocrasmuecs
I OCTATON PacTBO-

112, 13] na

pacTrope.

{ |asmuvm ofnevavm
i wo aay, colepixa-
} {9 N HCL Munmak
acknil mmxoq oupe-

< mpameceil u3 '
{00 ¢ kpncTaion
| AHHO JARHNC W3
- cMTeaLHas oulid-
i HlxoaumocT onr-
} | Merozuxa rpyn-

]

]

umeiisnan

y7)

l \
l

M -
a
|
N / \ S0l
= A L
T AT
—— e “~ - 1’:‘??"'-_“:( — =

w20 W W
Homep rawuna

Puc. 1. y-Cnerrp . upumece 4 3h. Ga, F'-’
BhUlEACHIKN 3 Kpesmmitd (/o1 iy Mpimpara ($)

goporo Buieterua n onpeietentsa Au ~h Ga n Fe momeT Caymuth
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HACT Y-CHCRTPOMETPIUCCROE ONPe Caeie: coIepRauiiixca b HeM mpit-
meceil. [ToaroMy ocloBuyYI Macey
B aamnonm cayaae yut nenoapsosaan srerpasmnio TI(TT) xaopercom

oL ORCJIATEILHO  OTICIHTh.
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Onpetexesite nPOVMCCCil nownLage o KpeMinm

i Loaearanne, %

aeMenr — '—
W MU B oKpeM
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Au 8,500 { 1,6-4077
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Fe 5107 <1407
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i Puc. 2. y-Cnexrp Sb, Ga, Fe, Bujeaennmx n3 razana )
{ : Jlan anamsa ofpaanos taaana Gepyr 10 MmLIMrpaMMoBnNe HaBecKm. Ycao-
Brst OGavHeHs B Nocaelyomelt o6paloTKiu AHANONMYHW  YCIOBUAM ANANR3A
1 1] MpmbAka. Maxpoocsosy na ~ 90% yaaaswr oxkcrpakimpredt pasamu ofsemox
= xaopekca 13 3 N HCL Rarem sojsmit pacteop ynapnsawr o Majaoro ofsema,
npuGapaaor 3—5 x4 10 .V HCl » npomasoar akcrpakumo xaopexcom Sb, Ga,
l Fo m ocrapmeroca Kodrgecrsa taiana. Opranmveckyw ¢asy upoumsawor 10 ¥
. HCl, 3arem cumMawT y-cnekTp BHIelesunx npmMeceil. Bojmyw ¢asy rpmugs

yuapupaot B cmecn HNO, m HF nourm mocyxa. Ocrarck pacreopamor » ne-
Goarmom of6veme 6 M Hi* u pacrsop mso-
4090r It JAT B DOTMITHACHOBYI KO.IOHKY ANAMeT-
poy 2 wu 1t nbicotoil 8 wx. sanoasenmyw
annonnrom layanc-1 p F-bpopme. 3arem
000 40 kanaaum 6 M HF susmmparor In, Zn,
Cu, Co W CARMAIOT UX Y-CHOKTP (m3Mepe-
HNs npoBoasaT wepea 20 uac, mocae obay-
| qennd, moraa waoronst Mn m Ni nea- ,
HOCTHIO pacnajaiics), Ocrasmuecs wa
f vo;10nke As, Te n Sn numwsanr 60-10
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ramnun 17 M HF, uepesogar » xaopmwa

M pazienioT HAa KOJ0HKe, samornesmoft

cvoqoft Jayske-1 8 Clpopue. As mummis-

pat 30-0 xanaamm {1 N HCl, Te—

| 200 kagaamn 04 M H;C;0, Sn— 30-»0
| ranimm 0.2 M H,Co04 + 2 M NHNO,y. Ak,
\:“’L‘ul TRBHOCTh BHUICNCHANX WIOTONOB VaMe-

- pPAIOT RA TOPIEBOM CHeTUIHKE.
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{ )+ 2M NHNO, Ax.
(NX WIOTONOD WaMe-
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Tadauya 2

Onpeicaenne npuseceii B raximg 8 rpaviopuenIciaane

. lt‘<|v"|:lfllyl‘ Suepran 3 - L "p;m,.l.':' ..__ =
JaeMmenr neteren Y KBANTUR, 1
e e icnne K B Taaum ‘ D cnnane
2% ’ » ] =
Au | ™ \u o - Z3. 1
3h 1250 Sul) 610 ; 8. [0
Ga a ni0, 830 3.09.107¢ | Ao
Fe I bd LI, 1295 310 [ B (L
Cu | ®Cu ' 510 X008 l 2,910
e WM 10 1,3:10°8 “1.107¢
Co Co | 1170, 1330 | 2,3-107 <| 078
Se | HSe l 140, 270 i - | < e
In ‘ WML 190, 5o [ S.4.00m 171078
sn M5n \'"1 1,207 | L2008
cd [ el , = <3107
in ! "-\’]‘n un i 2.8-10 <1107
W | ww 134, 430, mnl ) <6107
R | R ' 137 <2.10"?
Ag e g G50, 880 - | &2:40™"
As ‘ T \g ’ 530 3.6.10= | 1108
A ! LR N ¢ 1530 - ! 7108
Na i uNa . 1370, 2750 | = 1,610

2" moro naoasmaonoro crmpra n 0,4 3 pacrnop JIGTOK B wermpex-
LIOPIETOM YEaepoae. Cpetume peavIbTathl amaTimia NecKOILKNX Ra-
BCCOR TPINOPMOTILIGUIAHA ¢ y9eTOM XHMITMCCKOTO PRIX0/1a npuBe-
ACHBL B 1A, 2

Bee npetiaraesMue MOTOK PeIBapuTeatio HPORepenst ¢ 1o-
MOLILIO MOMORBIX aToMOB. Nodimiectno Kamk 1oro aaeMenta onpeaeis-
A0CH CPARHEIICM AKTIHRHOCTIN BRLICICHION NPIMECHt ¢ AKTHBHOCTHIO
COOTBTC IN) LT dTA10HA,

Bumnonu

Paapaborana MeToaka y CHEKTPOMETPHYECKOTO Onpejeaenns
Au, Shy Ga, Fe n Mutmssake w kpe s,

2. Paspadorana mMeronka onpejeteniag Sb,
Co, As, Te, Sn n ra.nur.

3. Paspadorana serojuka onpegeaennn Au, Sb, Ga, Fe. Cu, Te,
Co, Se, In, Su, Cd, Zn, W, Re, Ag, As, Na, K 8 tpuxaopsernicnaane.
Jra Metoka Modket GRTH NPIMPHERA JLD AHAINIA KpeMina, Kapon-
AN KPOMEWE, FePMANNA,

Ga, Fe, In, Zn, Cu,
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Tab.auya 2
| opueTnacurane

C 3epmanwe, °;

axum , B CRaane

- <310
U {\ pd 8.l
10 <A
{ (L] Ll
10 2,910~
j <110~
o <110~
29 (\‘ loﬂ
i 0 1,7.107
o <210
- <3407
joe <1107
- <6-10~
18 <2107
<2107

ye 3.10~
7107

1,6-107

! JABTOK » wernipex-
TH3A HOCKOALKAX HA-
KOr0 BMX071a mpmae-

HO NpOBEpeHW © mo-
AMOMERTA Onpesenn-
fvecm ¢ axrusmoctI0

:ucnoro onpenexenns
' Ga, Fe, In, Zn, Cu,
3b, Ga, Fe, Cu, Te,

» 'MXJOpMeTHIICRIANe.
, & Kpemunsg, Rapbn-

e o ot e v .
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5 K W Epoxmnma, M. X. Jlembepr, I E. Makamena, Il A. Mac-

8. P. C Pmunon, H A Fayxapena. 3as. aaf, 27, 1246 (1961).
71 E Makamesa, IL A, Macaon, A. Il 06yxon HAX, 1§, 320
ARTUR
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atomr,  The ‘w-visible ubsorption spectra of the Sh(lll) com-
plexes are similar to those obtained for other cations contg.
no d-eleetrons; the absorption bands are due to combined org.
ligands. The diffuse reflectance spectra indicate that the 2
compds. are structurally different and thus confirm the ir in-
vestigation. DJN

56694w Qualitative analysis by filtered electron images.
Castaing, R.; El Hili, A,; l(c-nrv. L. (Fac. Sei., Orsay, France)
Congr, Int. Opt. Kayons X Microanal., 4th Orsay, Fr. 1965
(Pub. 1966), 77-82 (Fr). A method of qual. anal. based on
electron nnages filtered by a magnetie prism and an electrostatic
mirror is described.  The limits of applying this method depend
on the characteristics of the spectra energy losses.,

Luigi Campanella

56095x Determination of impurities in uranium compounds
by atomic absorption. Walker, C. R.; Vita, O. A,
Anal. Dep., Goodyear At. Corp., Pikcton, Ohio).  nal
Chym. Acia 1968, 43(1), 2735 (Fug). A method o deseribed |
for the detn. of 11 elements (Al Cd, Ca, Cr, Co, Cu, Fe, 'b, !
Mg, Mn, Ni, K, Na, Zn) in U and U compds. by at. absorption |
spectroscopy. A sample is dissolved in 6 8NV HNOy, from which
the U is selectively removed by a smgle exton. with Bual’O,.
The aq. layer is evapd. to dryness and the residue is redissolved
in 0.2N HCL, Any or all of the elements can then be detd.
in this 1 solu. by at. absorption spectroscopy.  The limts of
error in the analyses are <10°¢. Thus, the method gives about
the same precision as colorimetric procedures, and it 1s much
more precise than ennission spectroscopy. RCXR

50696y Lhe unalysis of silver(ll) oxide. Lloyd, C. P,
(Univ. Newcastle, Newcastie, Aust.). Anal, Chim. Aita
1968, 43(1), 95 107 (Eng). Five methods for the anal. of
AgO were crit. examd. and madified procedures are proposcd.
The eTects of varving temp |, soln. compn., and amt. of oxide
were studied for methods based on: the oxidn. of FeSOq in the
rescnce of H.SO, or acetate-bufiered media;  the oxidn. of
jodide 1on 1 neutral satd. soin. or in acetate-buffered soln.; and
the oxidu. of H,0 to yicld O from strong acid solns. 20 refer-
ences. RCXKR

56697z Potentiometric titrations with ion-exchanging mem-
brane electrodes. Il  Experimental results, Ijsseling, F.
P.; Van Dalen, L. (Free Univ., Amsterdam, Neth.). Amnal.

Chim. Acta 1968, 13(1), 77 87 (kng). Potentiometric titrns.
with ion-exchanging membrane electrodes for end pomt detection
are described for sunple pptu. and acid-base reactions. When
only monovalent 1ons are present, there is a qual. agrecment
between the titra, curves obtaimmed and the theoretically caled.
curves. RCXR
56698a Determination of impurities in highly pure substances
with the aid of diantipyrinv!methane. 1. Zhivopistsev, V. P.;
Petrov, B. I.; Sclerneva, E. A.; Sibiryakov, N, K. Tr. Kom.
Anal. Khim., Akad. Nauk SSSK, Inst. Geoknim. Anal. Khim. .
1968, 16, 80-3 (Russ).  Swmall amts. of Sb, B, Cd, Zu, and Si
(impurities) can be extd. with the titie compd. (1) i CCly
from Cl- solns. (optimal conen. 2.5 3N HCD and Se, Hf, Y,
U, and rare earth clements from mitrate solns. toptumal conen.
0.20.6N HNOy for Se, Bi; 6.V HNO; for HEL Tlos gives a
satisfactory sepn. of the elements of very pure sults, such as
salts of Al, Ni, Cr, Be, Mn, alkali, and alk. carths which are
not extractable or only shghtly extractable.  The ext. is evapd,,
fumed with H.S0),, mixed with Zr standard, and calced,  Sam-
ples thus prepd. were analyzed spectrographically (comparison
line Zr 25714 AL <hit wadth 00004 L), Quaant detns. are
made with a cal'/hration curve W. Roubo
50699b Increase in the sensitivity of the spedtraographic
deterniination of trace impurities in refractory baces  Moro-

shkima, 1. M. Tr. Kom. Anal. K., Vhad. Nuuk SSSE. Inst.
Geokbav, Anal. Khine, 1908, 16, 62 6 (Russ), Smal!l amits,
(10 2 10°Y %) of Fe, Ty, Al,L Si, Ca, Ni, Co, Mo, ! l'a were
detd, v WO, NHO o, qold a0y Samples rele, tory oxudes)
were made imto deks by sinteriog equal amas. of the sample and
very pure Cu powder for 30 40 sec. moa speciad elecs murmace
Fhe disks were then arccd cees ) on supported Caelectroda

Gham. 8 mmo, are current 8 amp ;o voltaw 0 v expostin
titne ' man.) Fhe mtensities of hives i the base matenal o

the mtensities of the hackground near the anal. Lnes of the
clement beinug detd. were used as the intornal tandands The

mcrease 1 osensitiviey was conirmed for Ca, Ta, and A NbaO,
a somewhat improved seusitivity wos found e the detn. of
Fe and Nb in Ta,O; and a greatly naproeved sensitivity was
found in the deti of T and Nio A references, W Roubo
50700v Wet-chemical determinations of some common
impurities in alumina. Juletti, R. J. (Morganite Res. and
Develop. Ltd., UK). J. B, Ceram. Soc. 1968, H(1), 47-58

(Eug).  Standard methods for the colorimetnie Jdetu, of 1,
Fe, 5i, V, and Na in high-grade ALO; are suggested. Ti is

detd. by reducing the Fe** to F'', compleximg Al with NaOAg,
adding Tiron reagent, adjusting the pH o 5.8 with BN H,80,,
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imislo * indicate that the preseuce of the O atom in SbOQ.2HQ is the and measuring the absorbance after 20 min. at 880 mu. To dy
» ‘, ~ main diffcrence between the 2 compds. and the 2 8-hydroxy- >0.005% Fe,Os, Fe'* is reduced with NHOH.HCI, the Fo:
Ao quinoline mols. in SbOQ.2HQ are firmly bound through the N 1,10-phenanthroline complex is developed in a NaOAc-HO),

buffer (pH 3.5-4.2), aud the absorbance is measured at 510 i,
To det. 0.002-0.19% Si (1405 + Vi0s <0.02%), an aliquot of 4
HNO; solu. of the ALO, is adjusted to ~60 ml. with H,0, an
treated with suflicient HNOy to udjust a similar aliquet to p
0.85-0.90, and 5 ml. of 0.06 M Na molybdate is added, Afty
15-25 min. at 20-5°, tartaric acid and H,;50, are added, and ty,
complex is reduced with ascorbic acid. After 10-40 min. th,
absorbance is measured at 816 mu. V is detd. by oxidn, 4
V** with KMnO,, adding N-benzoyl-N-phenylhydroxylamine iy
HCI soln., extg. the violet complex with CHCl,, and mea
the absorbance at 524 mu.  CryOy and Ti0; must be <0001 ang
0.003,, resp. Vs also detd. by catalytic oxidn. with KCl0,
and PhOIL as accelerator.  ‘The absorbance is measured at 4
mu,  For the detn, of alkali metals, the AlyOy is completely dis
solved cithor by alk. fusion with Li compds. or by decompn. wity
HCl in a scaled guartz tube, M. Elmslie
56701w Activation determination of impurities in some
semiconductor materials. Artyukhin, P. I.; Gil'bert, E. N,
Pronin, \'. A. 1r. Kom. Anal. Khim., Akad. Nauk SSSR,
Inst., Geokhim. Anal. Khim. 1968, 16, 169-75 (Russ). The
methods tor activation detn. of some inpurities in Si, As, 11, and
MeSiICL (1) were worked out on the basis of extn. properties of
bis(2-chloroethyl) ether (1) and dimethylbenzylalkylammonium
chloride (III).  In esp. pure A« and Si samples, Au, Ga, Sb, and
Fe were detd. with a relative error of £ 10 and chem. yiclds of the
elements detd. of 90-7,. Together with standards, 100 mg,
As or 400-450 mg. Si is irradiated (1.8 X 10" neutrons ‘cm 2-gee.)
for 8 hrs.  After the sepn. of As by aqua regia and 51 1 the form
of Sil,, the residue 1s dissolved in 10V HCI and extd. with I,
The y-spectra of Au, Sb, Ga, und Fe impurities in As and Si are
reproduced.  The irradn. conditions for the anal. of Tl and 1
are the same as given above.  he greatest part (~8077) of the
T1 of the 11 sample 1s sepd. Ly extn. with II from 3N HQY;
10N HCl s added o the aq. solu. and Sb, Ga, Fe, and 11 residues
are extd. by II.  After 3-fold evapn. in a mixt. of HNO, and
HF, the aq. phase is dissolved in 6M HF and In, Zn, Cu, and
Co are eluted by means of 64/ HEF on a column contg. Dowex ]
anion exchange resin (K7 eycle), ,‘l‘r, As, and Sn held on the
column are cluted with 173 HF, converted to chlorides, and
sepd. on a column contg. Dowox 1 in the C1 -~ cycle by means of
11N HCI, 0.1 M H,C0q, and 0.2M H,C04 + 2M NHNO; for
As, Te, and Su, resp. The -spectra of Sh, Ga, Fe, Zn, In,
Cu, aud Co, sepd. from T1, arc given. I was hydrolyzed before
anal., and the residue was dricd and irradiated. A scheme for
the extn. and sepn. of impurities into groups suitable for y-spec-
trometric detin. 15 given.  I1, 0.0s M I in dichlorcethane contg. |
isoamyl alc., and 0.1 dibutyithiophosphoric acid in CCly were
used for the extns.  Au, Sh, G, Fe, Cu, Te, Co, Se, In, Sn, Cd,
Zn, W, Re, Ag, Na, and K can be detd. in 1. The same method
can be used for the anal. of Si, Si1C, and Ge. 10 references.
Vaclav Sara
56702x Effect of *‘third’’ elements during the spectrographic
analysis of alloys. Goryachev, Vo No (USSR ). Sb. Stater Fis.
Vop. Spektrosk. 1967, 64-70 (Russ). From Ref. Zh., Khim.
1968, Abstr. No. G225, The effect of various conens. of Zn
(5, 15, 25, and 429) in Cu Zn alloys on the blackening of Cu
lines was studied  Curves in the coordinates S-log Cgn were
obtained previously by V. k. Prokof'ev (1947), which show
that, with mcreasing Zn concn., blackening of Cu hines increases
1 an arc discharge and decreases in a spark discharge.  Without
resorting to expt., this phenomenon is assocd. with the change
in temp. of the discharge.  1he Sach equation and a formula,
which assoe. hne intensity with conen, and degree ol jonization
of atoms in plasma, and alse with temp. of discharge, were used
to find values proportional 1o Cu hine blackenmy. At the same
e, e s assuried that ney nz, = Coy Czy, whore noas the
clement conens, i o discharee and C their conens, i the elec-

trodes. On the basis of Drowol’ev's data, 1t is assumed that at
Zu comens inoan alloy of o0 1oy, 20, and 477, the temp, of an
e dicharge as o000, 6ot G500, and 60007, resp., while the
tenp. i condensed spark s 9300, 9700, 9800, and 10,000°.
he results ol computations are prosented graphicaliy on the
atie sce waith Prosol ov's exptlh, date. A comparison of

Lt the curves are similar for the
the conclusion was drawn that
cticet of dnd eletients is prunarily thermal.
MBRK

50703y Solid phase chemical analysis in the fleld. \os
kresenshai, 1L (Mosk. Geologorwzved Tnst. un. Ordzhonikidze,
Moscow, USSR). Laie Vieshe Ucheh. Zaved., Geol. Rasved.
1963, 11(3), 61 4 (Russ).  Sold phase anal., based on reactions
between solid substances, 18 a promising method for rapid anal.
in the field.  All qual. chem. reactions that usually occur 1
solns, also oceur in sohid substances al nornal temp.  The solid
phase reactions were made both with pure salt and the mineral:
Reactions could be made to occur on the surface of minerals or

esptls and caled. wraphis shows tl
majotity ol hmes. From this,
the wmechan an of e

ores, N G:p nu‘ncml:‘ without their decompn., and with
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