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takiltum of the diagonal
from which 1 is torn
out so that the
width comes up
(1) 59 00 15

(1) 56 56 58 14 56 15
(1) 56 56 58 14 [50 06] 15

(1) 5507 41 15 33 45
(1) 5310293252 16
(1) 4854 01 40
(1) 47 06 41 40
(1) 43 11 56 28 26 40

(1) 41 33 59 03 45
(1) 41 33 [45 14] 03 45

(1) 383336 36

(1) 35 10 02 28 27 24 26 40
(1) 33 45

(1) 29 21 54 02 15

(1) 27 00 03 45

(1) 25 48 51 35 06 40

(1) 23 13 46 40

iB.SI; of the
width

159
56 07

11641
33149
105
519
3811
1319

9 01 [8] 01
12241

45

27 59

71201 [2 41]
29 31

56 56 [28] (alt.)

iB.SI; of the
diagonal

249

31201
[120 25]

15049
50901
137
801
5901
20 49

12 49
21601
115
48 49
449
53 49

53 [1 46] 53 (alt.)
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Charles Darwin
1859
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ON

THE ORIGIN OF SPECIES
BY MEANS OF NATURAL SELECTION,

OR THE

PRESERVATION OF FAVOURED RACES IN THE STRUGGLE
- FOR LIFE,

By CHARLES DARWIN, M.A.,

FELLOW OF THE ROYAL, GEOLOGICAL, LINNEAN, E1C,, SOCIETIES ;

AUTHOR OF * JOURNAL OF RESEARCHES DURING H. M, 5. BEAGLE'S VOYAGE
ROUND TIE WORLD.

LONDON:
JOHN MURRAY, ALBEMARLE STREET.
1859.

The right of Transiation is yeaereed,



Friedrich Wohler
1877

Hezylalkehols, A5

Daz Jodier COH'3) izt eine bel 179%5 siedende Fllissig-
Eeit vom 31,4115 epee. Gewichi bei 17950

Sepmmdlire Hexylulkohale,

2, Methylbutylearbdnol | #- Herglatbohal)
IIZ'H’_CIE["_EH’_{.']F_I:'Hi:I:.. bl der Destillation yon Manmit
mit concentrirter Jodwssserstoffsdure entstelit  das hei 16755
siedende Jodir dicses Alkolenls. — Der #-Hexyl-Acthylither
CEHE O EE [hei 1317 sicibende Flibssigkeit son  (L7E6S
gpec, Gewicht bei 0% entsteht dureh Einwickong  von fick-
dthel waf Aethylehlordther {5, secund, Butvialholol & 79
dicger wird dwrch Erblizen mit Jodwaseerstofl=dure in Joddthyl
ol F-Heayl jodite gespalien. Aws dem Jodir wied dorel Evhitzen
mit Silberoxyd wid Wasser der Alkohol erhalten. = Bei 137°
siellende Flassigheit von O0.E12T spec, (Gewicht  hei 0% Im
Wnsser fast wnlislich, Verhalt sich  pegen  Schwefelshure
Ehalich wie das Amvlenbydrat.  Liefert bei ader Oxyaation
Bollensdure | Esaizeiure und Buotersiore, als internediives
FProabaet Methyl-Butylkoton,

Das Cherdr desselben Alkobols {CTH'C1, Siedepumct
125 —126Y) hildet sich  zugleich mit dems Chloriir des primid-
ren Alkokals L der Finwirkung  von Chloe aof  coriles

. ATH
N 1 N
#) Aethylprepylearbinel CHY .CHFCH=C (2 RS

f =L i ;
Aethylpropylketon. — Farbloss, in Wasser Kaum  Loslhcha
Flassigkeit. Sicdopunet 134 —135°%  Spee. Gewiclit 0,834
bei 0%, Liefert hei der Oxypdation zeerst Aethylpropylleton,
danre Propinnsiore.

Das Jodie CEHLAD givdet hei 1AL = 1685

4. Plmakolylalkokol |_Cli}]‘:l:.2_[;]1:§::'!_. Eusteht  bes

der Einwirkang von Wasserstoff  m Entstelangzezosiand  aaf

o

s (Ded 1577

WOHLER'S GRUNDRISS

DER

ORGANISCHEN CHEMIE

VOXN

D® RUDOLPH FITTIG,

©. PROFESSOR DER CHEMIE AX [N | 3VERSTAT AT aAgetl B4

ZEHNTE UMOEARBEITETE ATUFLAGE

CLEIPZIG,
VERLAG VON DUNCKER & HUMBLOT.
1877.



ANNALEN

DER

CHEMIE vso PHARMACIE.

LXIX. Bandes drittes Heft

e —

Untersuchungen iiber die Elekirolyse organischer
Verbindungen

organischer Verbindungen. 279

in der Auflosung des valeriansauren Kali's dreierlei Erscheinungen

[ 1) die Zerlegung der Siure selbst in Valyl und l[nhlensiinre,\
NI
Valeriansiure, Valyl.
2) die Zerselzung des Valyls in Ditetrylgas und Wasser,
CI Hn+0=2G¢H4+HO

el

von Dr. H. Kolbe.

Erste Abhandlung.

Die vorliegende Untersuchung schlielst sich an einige friihere
Beobachtungen #) iiber die oxydirende Wirkung des im Kreise
des galvanischen Stromes sich ausscheidenden Sauerstoffs, welche
er im Stalus nascens auf die Chlorkohlenunterschwefelsiure,
Salzsiiure **) u. a. ausiibl. Die Leichtigkeit, womit besonders
erstere Siure, welche sonst auf nasssem Wege den stirkslen
oxydirenden Agentien widersteht, durch den eleklrolysirlen
Sauerstoff zerlegt wird, lifst darin eins der allerkriiftigsten Oxy-

*) Observations on the oxydizing power of Oxygen, when disengaged

\_ Valyl. Ditetryl. Y,
3) eine directe Oxydation des Yalyls zu Valyloxyd, H’ElﬂhES
lelztere im Entstehungsmomenle sich dani  plndeig

saure verbindet,
Cs Hn+{]+(cu HH)GI{)#:G’Hl
—— e — R
Valyl. Valeriansiore, valel
Die beiden letzten Processe scheinen
abhiingig von einander vor sich zu gehy
nicht gelangen, genau die Umslinde zu
Bildung des einen oder des anderen Prod
giinstigen.

Elehtrolyse der Essigsi

Die grofsc Analogie der Siiuren der
herechtigt zn der Vermulhung, dals die Ej '
Pole des galvanischen Stromes eine ihnlic H.Kolbe,




August Beer

ANNALEN
P H Y S 1K

CHEMIE.

ERAUSGEGEBEN ZU BERLIN

VON

J. C. POGGENDORFF.

SECHS UND ACHTZIGSTER BAND.

GANZEN FOLGE HUNDERT UND I UXD SECHSZIGSTER.

NEEBST DREI KUPFERTAFELN.

—— - e o —

LEIPZIG, 1852

VERLAG VOR JOHANN AMBROSIUS BARTH.

78

1II. Bestimmung der Absorption des rothen Lichis
in farbigen Fliissigkeiten; von Beer in Bonn.

Oftmnls schon ist die Absorption des Lichtes beim Durch-
strahlen geflirbter Substanzen zumm Gegenstande des Ver-
suchs gemacht worden; man richtete hiebei jedoch immer
nur das Augenmerk auf die relative Schwichung der ver-
schiedenen Farben oder, bei krystallisirten Korpern, auf
die Beziehung zwischen der Absorption und der Polarisa.
tions- Richtung. Ueber die absolute Grifse der Absorption,
welche irgend ein bestimmter Lichtstrahl bei der Fortpflan-
zung in einem adiaphanen Mittel erleidet, liegt meines
Wissens Nichts vor. Nur mit Ricksicht hierauf theile ich
in diesen Aufsatze eine Reihe von Maafshestimmungen der
absorbirenden Kraft mit. Andererseits nmlich entgeht mir
die Unvollstindigkeit meiner Bestimmungen keineswegs.
Sie beziehen sich nur auf rothes Licht, wie es von einem
dunkelrothen Glase geliefert wird. Winschenswerth aber
wire es, jedesmal die Absorption von wenigstens allen
Hauptfarben des Spectrums zu erhalten. Diefs kann je-
doch nur mit viel complicirteren Einrichtungen ereicht wer-
den, als mir zu Gebote stehen. Ein Gleiches ist zu be-
merken in Betreff des Umstandes, dals ich nicht mit Son-
nenlichte, sondern mit Lampenlichte operirte. Ich sah
mich deshalb gendthigt, meist nur geringe Dicken oder
verdiinnte Losungen der firbenden Salze (denn auf solche
habe ich mich beschrinkt) dem Versuche zu unterwerfen;
hiecrdurch wird aber der Werth der numerischen Ergeb.
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RADIO-ACTIVITY 'RADIOACTIVE SUBSTANCES

AND THEIR

RADIATIONS

BY

E. RUTHERFORD, D.Sc., F.R.S., F.R.8.C.

MACDONALD PROFES80R OF PHYSICS, M°GILL UNIVERBITY, MONTREAL

BY

E. RUTHERFORD, D.Sc., Pu.D.,, LL.D., F.R.S.

NOBEL LAUREATE
LANGWORTHY PROFESSOR OF PHYSICS, UNIVERSITY OF MANCHESTER

SECOND EDITION

3
‘Sgt{‘\*tu,
Ernest Rutherford 14\
Cambridge :
CAMBRIDGE s
AT THE UNIVERSITY PRESS at t . Press
' 1905 1913
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United States

China

Germany

United Kingdom

Japan

France

Canada

South Korea

Switzerland

Australia
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2018
2019

15,000

Chinese Academy of
Sciences, China

Harvard University,
United States

Max Planck Society,
Germany

French National Centre
for Scientific Research,
France

Stanford University,
United States
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of German Research
Centres, Germany

Massachusetts Institute
of Technology,
United States

The University of Tokyo,
Japan

University of Oxford,
United Kingdom

University of Cambridge,
United Kingdom
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-o- High-income economies
Lower-middle-income economies

-0 Upper-middle-income economies



United States I 2622

United Kingdom I 490
Haubinbw UMTOBAHI aBTOPMU

2019

Taiwan HW 33
Switzerland m 101
Sweden M 49

Spain HEE 108
South Korea m 55
Singapore HH 90
Saudi Arabia W 106
Norway 0 24
Netherlands I 207
Japan mH 89
Italy HEE 98
Israel W 39
Ireland W 35
India 1 22
Hong Kong BEH 79



= European Union United States == China
= Biological-medical -+ Engineering

1% HanbinbL LUTOBAHUX CTaTEN

Articles (thousands)

2004 2006 2008 2010 2012 2014 2016
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Publication year
-o- United States EU -o- China India =% Japan

The share of articles in the top 1% is computed as follows: Sx = HCPx/Px, where Sx is the share of
output from country X in the top 1% most-cited articles; HCPx is the number of articles from country x that
are among the top 1% of most-cited articles ; and Px is the total number of papers from country x.

The world average stands at 1.00 for each year



Highly cited scientific papers country rankings

1998-2000 (average)
No. of papers

2008-2010(average)
No. of papers

2018-2020 (average)

No. of papers

1. U.S. 30,710 1.Us 36,910 1. China 46,352
2. Britain 6,071 2. China BRiE 2. US. 36,680
3. Germany 4. 991 3. Britain 7.420 3. Britain 8,772
4. Japan 4369 4.Germany 6,477 4. Germany 7,246
5. France 3,609 5. France 4568 5. Italy 6,073
6. Canada 2,842 6. Japan 4 369 6. Australia 5,099
7. ltaly 2128 7. Canada 4078 7. India 4 926
8. Netherlands 1,814 8. Italy 3,450 8. Canada 4,509
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HIGHLIGHTS GRAPHICAL ABSTRACT

e Electromagnetic heating is used to boost
the catalytic activity of cobalt ferrite.

e The reaction order increases with
increasing H,0, concentration.

¢ Induction heating accelerates the cata-
Ivtic decomposition of H,O, up to 2
times.

e Induction heating accelerates the

Fenton-like oxidation of caffeine more M

than 2 times. | Imel  Smel  Tmal  10mel
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Fig. 1. XRD patterns of the CoFe;0, samples: (a) as-synthesized CoFe;O4, (b) CoFe;0, annealed at 400 °C, and (¢) CoFe»0, annealed at 600 “C. Deconvoluted XRF
spectra of the CoFe;0, samples annealed at 400 “C (d) 600 °C (c) before and after catalysis. (f,g,h) Mossbauer spectra of the CoFe;04 samples, with blue lines marking
the sub-spectra corresponding to Fe** ions located in A and B crystal sites. (g) The full FTIR spectra of CoFe,O, (as-synthesized, annealed at 400 and 600 °C), and (h)
the spectral range inherent to Me-O bonds vibrations in the spinel crystal lattice. (For interpretation of the references to colour in this figure legend, the reader is

referred to the Web version of this article.)
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—

ted caffeine degradation using hetero-Fenton cobalt ferrite catalyst.

of caffeine i

the initial (Fig. 4c). When the elec-
tromagnetic field is applied, the reaction es
significantly (Fig. 4c). The initial rate of the decomposition of Hy02
increases from 1.1 to 2 times (I'ig. 4d). Fig. 4e shows kinetic lines of the
adsorption/degradation of caffeine with induction heating. Initial re-
agents concentrations have a clear effect on the rate of caffeine degra-
dation. As the Hz0; concentration increases, the initial rate of caffeine
decomposition increases monotonically (Fig. 4f). On the other hand, the
concentration of caffeine has a non-monotonic effect. Initially, an in-
crease in the initial concentration of caffeine results in an increase in the
rate of caffeine decomposition (Fig. 4f). However, a further increase in
the initial concentration of caffeine above 5 mg/L inhibits the reaction
rate (Fig. 4f). This effect can be explained by the multi-stage nature of
the studied reaction. The caffeine molecule easily gives up the hydrogen
atom from its imidazole ring to a hydroxyl radical (Jia et al., 2021;
Torun et al., 2014; Ziylan-Yavas et al., 2021). However, a deep break-
down of the molecular structure of caffeine only occurs after further
radical attacks. Too much caffeine reduces the number of radicals

ilable for the ion steps. In this way, the molec-
ular structure of caffeine breaks down more slowly. Fig. 4g and h shows
the effect of the initial concentrations of the reagents on their final
decomposition degrees under induction heating. The observed increase
in the degree of caffeine decomposition with increasing HaO3 concen-
tration and decreasing caffeine concentration (Fig. 4g) is quite obvious.
Interestingly, changes in the degree of decomposition of Hy0y depend-
ing on the initial concentrations of Hz0, and caffeine have exactly the
same trends (Fig. 4h). Both effects can be explained by taking into ac-
count the side reactions (9)-(11). The decrease in the degree of
decomposition of H0; with the initial concentration of caffeine is due
to the scavenging of radicals by caffeine. The result is the inhibiton of
reactmn (9) and a decrease in the overall degree of hydrogen peroxide

caffeine
of 3 mg/
nding on
heating.

m 1.6

1€ reac-

reases as

position. On contrary, the increase in the initial concentration of

Hy0; accelerates the reaction (9). The result is an increase in the un-
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8.1 Nanomaterials for Photocatalysis

In the past few years, nanomaterials have emerged as one of the main influencers
in technology and biomedicine. The extremely small size of nanomaterials
(5-100 nm) owe them miraculous properties due to their large surface area in
addition to quantum confinement. It is well known that nanomaterials can be
shaped in many forms as rods, thin films, powder, and so on [1,2]. They also can
be synthesized through several methods resulting in different shapes, sizes, and
properties [3]. Therefore, they are applied in mostly every life sector including
drugs and modifications, manufacturing and materals, environmental issues,
electronics, energy production, and industry [4]. The photocatalysis process using
the unique properties of nanomaterials has been applied in a wide range of
applications such as degradation of pollutants from atmosphere and water. It is
also used in producing energy. Some nanomaterials such as oxides [5-7], semi-
conductors [8,9], metals [10,11], and graphene [12,13] have shown great effecton
photocatalysis processes [14,15] due to their enhanced and controllable optical
properties, which makes them excellent photocatalysts. This chapter will discuss
the mechanism of photocatalysis processes using nanomaterials and their appli-
cations. Table 8.1 shows some of the nanoparticles applied for photocatalytics
procedures. The chapter will also focus on the different types of nanomaterials
used in photocatalysis in terms of their synthesis method, microstructure, and
their optical and magnetic properties.

Nanotechnology in Exvironmental Saena, First Edition. Edited by Chaudhery Mustansar Hussain and
Ajay Kumar Mishra
© 2018 Wiley-VCH Verlag GmbH & Co KGaA. Published 2018 by Wiley-VCH Verlag GmbH & Ca KGaA
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