
Open Chem., 2018; 16: S78–S79Journal xyz 2017; 1 (2): 122–135

The First Decade (1964-1972)
Research Article 

Max Musterman, Paul Placeholder
What Is So Different About
Neuroenhancement?
Was ist so anders am Neuroenhancement?

Pharmacological and Mental Self-transformation in Ethic
Comparison
Pharmakologische und mentale Selbstveränderung im 
ethischen Vergleich

https://doi.org/10.1515/xyz-2017-0010 
received February 9, 2013; accepted March 25, 2013; published online July 12, 2014

Abstract: In the concept of the aesthetic formation of knowledge and its as soon 
as possible and success-oriented application, insights and profits without the 
reference to the arguments developed around 1900. The main investigation also 
includes the period between the entry into force and the presentation in its current 
version. Their function as part of the literary portrayal and narrative technique. 

Keywords: Function, transmission, investigation, principal, period

Dedicated to Paul Placeholder

1  Studies and Investigations
The main investigation also includes the period between the entry into force and 
the presentation in its current version. Their function as part of the literary por-
trayal and narrative technique.

*Max Musterman: Institute of Marine Biology, National Taiwan Ocean University, 2 Pei-Ning 
Road Keelung 20224, Taiwan (R.O.C), e-mail: email@mail.com
Paul Placeholder: Institute of Marine Biology, National Taiwan Ocean University, 2 Pei-Ning 
Road Keelung 20224, Taiwan (R.O.C), e-mail: email@mail.com

Open Access. © 2017 Mustermann and Placeholder, published by De Gruyter. This work is
licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 License.

Supplementary Material Open Access

Vivek Srivastava*

Supplement: Hydrotalcite Anchored Ruthenium 
Catalyst for CO2 Hydrogenation Reaction

Journal xyz 2017; 1 (2): 122–135

The First Decade (1964-1972)
Research Article 

Max Musterman, Paul Placeholder
What Is So Different About
Neuroenhancement?
Was ist so anders am Neuroenhancement?

Pharmacological and Mental Self-transformation in Ethic
Comparison
Pharmakologische und mentale Selbstveränderung im 
ethischen Vergleich

https://doi.org/10.1515/xyz-2017-0010 
received February 9, 2013; accepted March 25, 2013; published online July 12, 2014

Abstract: In the concept of the aesthetic formation of knowledge and its as soon 
as possible and success-oriented application, insights and profits without the 
reference to the arguments developed around 1900. The main investigation also 
includes the period between the entry into force and the presentation in its current 
version. Their function as part of the literary portrayal and narrative technique. 

Keywords: Function, transmission, investigation, principal, period

Dedicated to Paul Placeholder

1  Studies and Investigations
The main investigation also includes the period between the entry into force and 
the presentation in its current version. Their function as part of the literary por-
trayal and narrative technique.

*Max Musterman: Institute of Marine Biology, National Taiwan Ocean University, 2 Pei-Ning 
Road Keelung 20224, Taiwan (R.O.C), e-mail: email@mail.com
Paul Placeholder: Institute of Marine Biology, National Taiwan Ocean University, 2 Pei-Ning 
Road Keelung 20224, Taiwan (R.O.C), e-mail: email@mail.com

Open Access. © 2017 Mustermann and Placeholder, published by De Gruyter. This work is
licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 License.

 Open Access. © 2018 Vivek Srivastava, published by De Gruyter. 

Journal xyz 2017; 1 (2): 122–135

The First Decade (1964-1972)
Research Article 

Max Musterman, Paul Placeholder
What Is So Different About
Neuroenhancement?
Was ist so anders am Neuroenhancement?

Pharmacological and Mental Self-transformation in Ethic
Comparison
Pharmakologische und mentale Selbstveränderung im 
ethischen Vergleich

https://doi.org/10.1515/xyz-2017-0010 
received February 9, 2013; accepted March 25, 2013; published online July 12, 2014

Abstract: In the concept of the aesthetic formation of knowledge and its as soon 
as possible and success-oriented application, insights and profits without the 
reference to the arguments developed around 1900. The main investigation also 
includes the period between the entry into force and the presentation in its current 
version. Their function as part of the literary portrayal and narrative technique. 

Keywords: Function, transmission, investigation, principal, period

Dedicated to Paul Placeholder

1  Studies and Investigations
The main investigation also includes the period between the entry into force and 
the presentation in its current version. Their function as part of the literary por-
trayal and narrative technique.

*Max Musterman: Institute of Marine Biology, National Taiwan Ocean University, 2 Pei-Ning 
Road Keelung 20224, Taiwan (R.O.C), e-mail: email@mail.com
Paul Placeholder: Institute of Marine Biology, National Taiwan Ocean University, 2 Pei-Ning 
Road Keelung 20224, Taiwan (R.O.C), e-mail: email@mail.com

Open Access. © 2017 Mustermann and Placeholder, published by De Gruyter. This work is
licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 License.

 This work is licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 License.

Table 1: Physiochemical analyses of the synthesized materials.

S.No. Sample Mg % Al % Si % Ru % SBET 
(m2/g)

Pore volume 
(cm3/g)

Pore size 
(nm)

Particle size of Ru 
nanometal

Hydrotaclite 27.2 12.0 - - 113 0.38 7.3 -

Hydrotalcite-clacined 39.7 11.3 - - 122 0.46 8 -

ABIL-HT-A 39.0 11.2 - - 111 0.41 7.4 -

ABIL-HT-B 37.8 11.0 - - 79 0.3 6.9 -

ABIL-HT-C 37.8 10.9 - - 101 0.36 6.3 -

ABIL-HT-D 38.6 10.0 - - 84 0.34 6.6 -

HRUC-A 38.8 11.0 8.98 3.2 109 0.39 7.3 8

HRUC-B 37.1 10.6 8.69 2.1 78 0.28 6.7 10

HRUC-C 37.3 10.9 8.71 2.3 96 0.35 6.2 9.3

HRUC-D 38.0 10.9 8.72 2.9 83 0.32 6.4 8.7

Table 2: XPS analyses of the developed materials.

Samples Ru 3d3/2 [eV] Ru 3d5/2 [eV] Cl2 2p [eV] P 2p [eV] N 1s [eV]

RuCl3 284.7 280.2 199.2 - -

RuCl3/Calcined hydrotalcite 284.5 280.1 199.1 - -

Ru-PNPr1 284.8 280.8 198.6 131.9 399.8

ABIL-HT-A - - 131.8 398.1

ABIL-HT-B - - - - -

ABIL-HT-C - - - 131.1 -

ABIL-HT-D - - - 131.1 -

HRUC-A 284.8 280.8 197.1 131.8 400.1-

HRUC-B 284.8 284.8 198.6 131.7 -

HRUC-C 284.7 284.5 199.3 131.6 -

HRUC-D 284.7 284.5 199.3 400.2-

HRUC-A
(after catalyst recycling)

284.7 284.4 198.5 131.6 -

a. Measurement error of ±0.2 eV; XPS data of Si 2p at 103.3 eV. b. XPS data referenced to C1s at 284.5 eV.
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Table 4: Ionic liquid-mediated HRUC-A-catalyzed CO2 hydrogenation reactions.

Entrya T (oC) Water (mL) P (H2) (P total)
(MPa)

Time (h) HCOOH/IL TON
(molFA/molRu)

TON
(molFA/molRu x h-1)

80 0 20 (40) 5 0.14 782.58 156.5

80 1 20 (40) 5 0.29 846.5 169.3

80 2 20 (40) 5 0.81 1013.28 202.7

80 3 20 (40) 5 0.97 1218.95 243.8

80 4 20 (40) 5 1.21 1321.05 264.2

80 5 20 (40) 5 1.81 1572.99 314.6

80 6 20 (40) 5 1.84 1575.9 315.2

100 5 20 (40) 5 1.85 1582.99 316.6

80 5 20 (40) 2 0.29 792.38 396.2

80 5 20 (40) 6 1.95 1581.28 263.5

80 5 20 (40) 8 1.95 1582.34 197.8

80 5 20 (40) 10 2.1 1580.3 158.0

60 5 20 (40) 5 0.38 1232.54 246.5

80 5 30 (60) 5 1.81 1588.31 317.7

80 5 10(20) 5 0.42 722.37 144.5

b 80 5 20 (40) 5 0.17 318.99 63.8

c 80 5 20 (40) 5 1.98 1573.74 314.7

d 80 5 20 (40) 5 0.84 1039.47 207.9

a. [DAMI][CF3CF2CF2CF2SO3] ionic liquid (0.150 g)+ HRUC -A (0.1 g); b.  [bmim][NTf2] (0. 150 mL) +HRUC-A (0.1 g); c. [DAMI][CF3CF2CF2CF2SO3] 
ionic liquid (0.250 g)+ HRUC -A (0.1 g); d. [DAMI][CF3CF2CF2CF2SO3] ionic liquid (0.50 g)+ HRUC -A (0.1 g).

Table 3: CO2 Hydrogenation reaction.

Entry Catalyst
(0.1 g+ 5 mL water + 2 mL EtN3)

P (H2) (P total)
(MPa) 

ToC t (h) TON (molFA/molRu) TON
(molFA/molRu x h-1)

None 20 (40) 80 5 - -

RuCl3.3H2O 20 (40) 80 5 14.54 2.4

RuCl3/Calcined hydrotlcite 20 (40) 80 5 39.41 2.7

HRUC-A 20 (40) 80 5 1277.22 7.9

HRUC-B 20 (40) 80 5 603.24 255.4

HRUC-C 20 (40) 80 5 767.51 120.6

HRUC-D 20 (40)) 80 5 893.18 153.5

HRUC-A 30 (60) 80 5 1269.59 178.6

HRUC-A 15 (30) 80 5 611.33 253.9

HRUC-A 20 (40) 120 5 1273.24 122.3

HRUC-A 20 (40) 60 5 1014.71 254.6

HRUC-A 20 (40) 80 2 919.19 507.4

HRUC-A (0.05 g) 20 (40) 80 2 563.18 459.6

HRUC-A (0.15 g) 20 (40) 80 2 1280.08 281.6

HRUC-A 20 (40) 80 7 1274.39 182.9

Moiety-A 20 (40) 80 5 57.78 254.9

RuCl2 (PPh3)3 20 (40) 80 5 177.28 11.6

a. FA= formic acid
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