AppLiED CAPILLARY MICROSCOPY :
TaE ROLE 0F MICROORGANISMS IN THE
FormaTioN OF IRON-MANGANESE DE-
rosiTs, B. V. Perfil’ev et al. (Consul-
tants Bureau, 122 p, 1965, $22.50).

This book is a tramslation from the
Russian of nine papers by seven auth-
ors, of material which is not available
elsewhere except in the Russian langu-
age. References are given to consider-
able previous Russian work in the area
covered by the book.

The papers deal with mierobial
transformations, mainly oxidative, of
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Mn and Fe compounds in mud bottoms
of water bodies and methods developed
for carrying out such studies. Chief
among these is the “capillary miero-
seopy,” or “capillary microbial-land-
scape method.” The method involves
the insertion of small capillaries into a
selected environment, in this case of
water saturated muds, and subsequent
withdrawal and examination under the
mieroscope. The nature of the micro-
bial population can thus be followed
as can eertain chemical processes, e. g.,
the precipitation of Mn and Fe com-
pounds.

VISCOMETER BATH

TEMPERATURE RANGE:

to 230 C

MAXIMUM VARIATION:
0.005°C with water

SEE THIS MODEL TVM 40
ALONG WITH OTHER P.M. TAMSON
BATHS AND CIRCULATORS AT THE
American Oil Chemists' Society Meeting

OCTOBER 3rd thru 5th— BOOTH 2
Bellevue Stratford Hotel, Philadelphia

P.O. Box Y-6

&

NESL.AB

Instruments, Inc.

Durham, N.H. 03824

Tel. 603/868-2861

436A

No detailed description of the eapill-
aries or of their construction is given.
From figures in the papers it can be
deduced that they are thin, narrow
glass strips penetrated lengthwise by
small capillary passages, rectangular
in cross seetion, and with dimensions of
about 0.1 mm by 1 mm. In an alter-
native form two thin glass strips are
strapped together but separated about
0.1 mm by the insertion of small pieces
of a mieroscope cover glass on other
suitable material.

These capillary structures, -called
“peloscopes,” are inserted vertically in-
to the mud. The ecapillaries become
filled with the liquid phase of the mud
with little or no intrusion of mud par-
ticles. At appropriate intervals the
peloscopes are withdrawn, the outer
surfaces cleaned, and the capillaries
examined under the mieroscope. The
changes taking place in the capillaries
are said to correspond to those occur-
ring in the mud outside as determined
by more tedious methods.

Mud from lake bottoms, mixed and
placed in laboratory vessels, showed a
slow development of characteristic
horizons differing in color and composi-
tion due to Mn and Fe transformations.
In an upper layer a few millimeters
thick Mn became oxidized mainly by
chemical oxidation. Immediately below
this another thin layer brownish-black
in color appeared. Mn in this layer was
oxidized mainly to the trivalent form
and was accompanied by development
of Mn oxidizing bacteria. As soluble
Mn diffused upward from the reduced
zones below it was precipitated by the
bacteria and acecamulated to fairly high
concentrations. Below this horizon in
some cases there appeared an orange or
yellowish horizon resulting from the ac-
cumulation of oxidized Fe accompanied
by an abundant development of Fe oxi-
dizing bacteria of the genus Siderococ-
cus. In the absence of these bacteria
this layer did not form. Mud below
these layers remained in a reduced state
with low concentrations of Mn and Fe
in reduced forms. The precipitated Mn
and Fe in their respective layers were
always accompanied by smaller con-
centrations of compounds of the other
element. From determination of dis-
solved oxygen, redox potential, quan-
tities and form of Mn and Fe, and
microscopic studies the authors con-
clude that bacteria are important
agents in the precipitation of these ele-
ments in muds and offer explanations
for various types of deposition found
in nature.

There is a brief discussion of the
reduction of Mn and Fe compounds
by certain bacteria under sufficiently
anaerobic conditions.

Methods are described for determina-
tion of Mn compounds of different va-
lence states, the polarographic deter-
mination of dissolved oxygen in thin
layers of mud, and a modification of
the Winkler method permitting, deter-
mination of dissolved oxygen in vol-
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umes as small as 1 ml.
The book has a table of contents but
no index.

H. W. REUSZER
Associate Professor of
Agronomy

Purdue University
Lafayette, Ind.

INTERPRETATION OF NMR SPECTRA:
Ax EwmpiricAL ApproAcH, by R. H.
Bible, Jr. (Plenum Press, 227 West
17th St., New York, N.Y., 10011, 1965,
150 p, price $12.50).

The author’s objectives in this book
are: “l) to teach the organic chemist
how to interpret proton magnetic re-
sonance spectra, and 2) to provide
the reference data which are constantly
needed in the use of proton spectra.”
This coneise, well-written book fulfills
its purposes to a high degree.

This is the first text which deals
with NMR in a purely empirical man-
ner. While this approach may be ob-
jectionable to some workers, most or-
ganie chemists will be glad to find the
facts conecisely and clearly stated and
illustrated.

The first chapter discusses the prop-
erties of nuclei which make them use-
ful to NMR, the particular nuelei which
have proven to be most useful to the
organi¢ chemist, and the types of in-
formation obtainable from NMR spec-
tra. Beyond the first chapter, this
text deals only with proton spectra.
The effect of other nuclei on proton
spectra is dealt with in chapter 3.

The second chapter deals with the
fundamentals such as the coordinates
usually plotted, sample requirements,
correlation of peak positions with
chemical environments, use of the in-
tegration curve, D,0 exchange tech-
nique, and simple spin patterns.

The third chapter discusses simple
spin patterns in detail, shows that
coupling can oecur to other magnetic
nuelei, and examines the cases in which
methylene protons may be magnetically
nonequivalent.

The fourth chapter proceeds to more
complicated spin multiplets and dis-
cusses the characteristic features found
in these patterns. The difficulties which
may arise from the application of
first-order approximations to higher-
order systems are emphasized. The AB,
AB,, and ABX patterns are eonsidered
in detail. Patterns characteristics of
typical four proton systems (A,B. and
related types) are shown and discussed.
Of particular value is a one-page sum-
mary of the patterns produced by all
of the more common spin systems.

The problems which complicate the
interpretation of spectra are presented
in chapter 5 along with suggestions as
to how these difficulties may be over-
come. The advantages to be gained by
examining spectra obtained in several
different solvents is stressed.

A final chapter proposes a syste-
matie, step-by-step, approach to the
interpretation of spectra. This chapter
contains a one-page summary of the
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analysis of spin patterns from their
characteristic appearances.

A glossary of all of the commonly
employed terms is given as well as a
step-by-step procedure for operation
of the Varian A-60 instrument.

A rather unusual feature of the
book is the presentation of tabular
summaries of the important points in
each section. It is unfortunate, how-
ever, that subheadings have not been
employed, especially in the rather long
discussion of higher-order spin pat-
terns.

The absence of a discussion of the
theory eauses some obvious difficulties
in the explanation, especially in the
discussion of spin-spin coupling. To
the organic chemist, these problems
are probably less severe, however, than
the problems which would arise in the
explanations required for a complete
discussion of the theory.

Although this text will be of little
value to those interested only in theory,
it can be of considerable value to: 1)
organic chemists who are primarily in-
terested in the interpretation and use
of NMR spectra, and 2) those inter-
ested in the theory who would like to
survey the experimentally observed
facts and their applications to organie
chemistry. This book is probably the
best one available to the organie chem-
ist for use as a general guide to the in-
terpretation of proton spectra.

F. L. KAUFFMAN

Swift and Company
Packers and Exchange Ave.
Chicago, Illinois

Puysica. METHODS IN INORGANIC
CHEMISTRY, by R. S. Drago (Reinhold
Publishing Corporation, xviii + 430
p, 1965, $14.50).

The text is divided into two parts,
the first of whieh covers in 98 pages
the theoretical background necessary
to understand the techniques or meth-
ods to be described in the second. The
first chapter is devoted to a deserip-
tion of wave mechanics and the elee-
tronic structures of the atoms. The sec-
ond and third consider the nature of
bonding in molecules and complexes.
The fourth chapter, although part of
the second part of the text, might bet-
ter be in the first, for it covers sym-
metry prineiples, group theory, and
character tables, while the fifth, en-
titled “General Introduction to Spec-
troscopy,” discusses the nature of
radiation, energies corresponding to
various kinds of radiation, energies
for atomic and molecular transistions,
selection rules, determination of con-
centration, “fingerprinting” and isos-
bestic points.

Although the treatment in the first
five chapters must be cursory because
of the magnitude of the subject area
covered, it appears to be generally
good. It is surprising, however, to find
such cases as that of the FeFJ ion
(p 46) given the Pauling “outer orbi-
tal’” rather than the ligand field or
molecular orbital treatment, especially
in consideration of the later excellent
discussions of these much more versa-
tile theories.
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The remaining seven chapters, which
will certainly be of greater interest to
the chemict interested maily in obtain-
ing factual information and the meth-
ods most appropriate to do it, des-
cribe electronic absorption spectro-
scopy; infrared, Raman and miero-
wave spectroscopy; nuclear magnetic
resonance; nuclear quadrupole reson-
ance; electron paramagnetic resonance,
Mésshauer and mass spectroscopy. Ap-
pendices cover magnetism, eharacter
tables for selection point groups, Tan-
able and Sugano diagrams for O, flelds,
calculation of Dq (A) and B8 for 0,Ni"*
and T,Co" ecomplexes, normal vibra-
tion modes for common structures and
conversion of NMR chemical shift data.

The chapter on electronic absorption
spectroscopy has a good coverage of
the theory of electronic transitions,
their assignments, intensities and selec-
tion rules. Following are thirty pages
devoted to applications, which are us-
ually confined to the spectral region
between 2100 and 7500 A. Identifica-
tion of compounds and effects of solva-
tion (and charge transfer) are covered.
The electronic spectra of transition
metal complexes are considered in some
detail, including intensities and selec-
tion rules, nature of transitions, effects
of electronie structure and symmetry.

Infrared, Raman and Mierowave
(vibrational and rotational) speetra
are given similar treatment. The im-
portant concept of molecular sym-
metry as it affects these speectra is
discussed in considerable detail, along
with the information on molecular
structure which can be obtained from
the spectra. The uses of microwave
spectroscopy to determine bond angles
and distances and of rotational Raman
in the study of homonueclear diatomie
molecules are also discussed. There
follows a section on procedures, op-
tical mafterials, sample preparation, the
useful ranges for 16 common solvents,
and the effect of solvent and physiecal
state on spectra. The well-known use
of infrared for identification and the
use of all three spectra for determina-
tion of structure and the nature of
bonding wind up the chapter.

Although it is not possible in a ve-
view of this sort to contihue to de-
seribe the subsequent chapters in such
detail, let it be said that the treatments
of the other spectroscopic techniques
are generally good. There are good
discussions of the mefhodology of NMR
spectroscopy, particularly the applica-
tion of spin-spin decoupling to strue-
ture determination, the double reson-
ance technique, the information to be
derived from the magnitude of the
coupling constants and such complica-
ting factors as the near equivalence in
magnitude of the spin-spin coupling
constants between two nonequivalent
nuelei and the chemical shift between
them, the consequences of nuelei with
quadrupole moments, and factors af-
fecting line width, such as chemical
exchange. The effect of chemical ex-
change on spectra and the evaluation
of reaction rates for fast reactions is
given extensive treatment. As befits
a text on inorganic techniques, exchange
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reactions between ligands and metal
ions, the effects of paramagnetism and
other typically inorganic problems to
which NMR studies are applicable are
given considerable attention.

Nuclear quadrupole resonance (10
pages) and Mossbauer spectroscopy (9
pages) are given far less extensive
treatment, presumably because much
less work has been done with them.
Instrumentation for NQR is not dis-
cussed but reference is made to the
text of Das and Hahn. No general
reference is given in the text to Moss-
bauer instrumentation, but the reader
of this review is referred to a review
of “Mossbauer Eifect Methodolgy,”
Vol. I, edited by I. Gruverman in
JAOCS, this issue. While NMR
is applicable largely to the fluid
states, NQR and Mésshauer are limit-
ed to the solid (or at least a highly
viseous) state. All three techniques
produce much the same type of infor-
mation.

Electron paramagnetic resonance
spectroscopy is given considerably more
extensive treatment; with good cover-
age of basic theory, hyperfine splitting,
factors affecting the magnitude of the
g-values, unpaired electrons in metal
complexes, Kramers’ degeneracy, nu-
clear quadrupole interaction, and solid
state EPR. The coverage appears to
be quite adequate for the purposes of
the hook.

The final chapter on mass speetro-
metry is very short (13 p) for a tech-
nique which has proved so useful for
both identification and structure de-
termination of organic compounds and
promises to be equally useful for cova-
lent inorganic compounds. The treat-
ment of this technique is not up to the
standard of most of the rest of the
book. .

Each chapter is followed by a list
of references and by a set of exercises
which should prove very valuable in
learning the details of the techmiques
covered.

There seem to have been few attempts
in the past to gather together knowl-
edgable discussions of the physieal
methods which ean be applied to in-
organic systems. This text does an
excellent job in presenting those meth-
ods which are available and discussing
their applications and limitations. In-
asmuch as the techniques deseribed can
derive severally analytical and strue-
tural information from a wide variety
of systems, organic and inorganie, it
cannot fail to be useful to almost any
chemist interested in this type of in-
formation. It should therefore prove
to be a valuable text in almost any
chemist’s library.

The text is well printed on good
paper. The index seems somewbhat
slim, but most of the topies covered
can be found in the table of contents.

A. F. CLirrorD

Virginia Polytechnie
Institute

Blacksburg, Va.

<
—-

J. Am, Om CHEMISTS Soc.,

Perfumery and Cosmetic
Exhibit in Barcelona

The II Semana de Quimica Cos-
mética y Perfumeria will take place in
the Palacio de las Naciones of Barce-
lona (Spain) from Sept 18-25, 19686,
under the auspices of the Sociedad
Espafiola de Quimicos Cosméticos.
This Society is a founding member of
the International Federation of the
Societies of Cosmetic Chemists.

The Semana is a monographic ex-
hibition of raw materials, machinery,
packaging and all other things related
to cosmetic industry, as well as of the
finished products of eosmetic and per-
famery firms.

The Asociacién Espafiola de Aero-
soles (AEDA) has arranged for the
European Federation of Aerosols (I'-
EA) to hold the annual meetings of
its Directive, Technical and Publie Re-
lations Committees in the Palacio de
las Naciones during the IT Semana de
Quimica Cosmética y Perfumeria.

Several sessions have been planned:
a Symposium, Aerosols, Dermatology
and Microbiology applied to the cos-
metic industry; a short Marketing
course, in charge of members of the
Sales Directives Club, an Assembly of
the Asociacién Nacional de Quimicos
de Espaila and a meeting of the Asoci-
acién Nacional de Fabricantes de Per-
fumerfa y Afines.
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Pittsburgh Group
Plans Inclusive

'67 Conference

The Eighteenth Pittsburgh Confer-
ence on Analytieal Chemistry and Ap-
plied Spectroscopy, Ine., sponsored by
the Speectroscopy Society of Pittsburgh
and the Analytical Chemistry Group
of the Pittsburgh Section of the Ameri-
can Chemical Society, will be held at
the Penn-Sheraton Hotel in Pittsburgh,
March 6-10, 1967.

The following symposia are now be-
ing arranged: 1) Laser Excitation Ra-
man Speetroscopy; 2) Information Re-
trieval and Data Handling; 3) Biomed-
ical Applications of Gas Chromatog-
raphy; 4) Coblentz Symposium:
Where Does Infrared Spectroscopy Go
from Here; 5) Analytical Chemistry in
Air and Water Pollution; 6) Computer
Applications in Analytical Chemistry;
7) X-Ray Analysis of Light Elements;
8) Analytical Techniques in Nonaque-
ous Systems; 9) Carbon-13 NMR Spec-
troseopy; 10) Emission Spectroscopy
in the Vacunm Ultraviolet.

A program of activities for the wives
and lady attendees of the Conference
is also being arranged.

Correspondence regarding papers
should be submitted in duplicate to:
Dr. G. L. Carlson, Program Chairman,
The Pittsburgh Conference, Mellon
Institute, 4400 Fifth Avenue, Pitts-
burgh, Pa. 15213,

-
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