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Water splitting is becoming a more common method to convert energy due to The coprecipitation of these + 6H,0->6HCHO + 4NH, ey GRRCon D pﬁnf};of(fgﬁ;gsﬁlg% g
its sustainability and limited negative impacts to the environment. chemicals took place through :
HMT hydrolysis. (Fig. 2) NH, + H,0=>NH,+OH" oo
The production of hydrogen and oxygen fuel through water splitting requires Figure 2: HMT Hydrolysis Equation . T
catalysts for the oxygen evolution reaction (OER) portion of the reaction as it is This hydrolysis of the water allows for OH™ to form and combine with the Co** - - RN
inefficient and slows the overall reaction down. (Song & Hu, 2014) and NiZ* ions.
Catalysts used currently are commonly composed of precious/noble metals. After 5 hours, the precipitate was recovered through filtration using 0.45pm
These are expensive and not abundant on earth. (Song & Hu, 2014) filter paper and rinsed with DI water and anhydrous ethanol.
Figure 6: Electron diffraction spectroscopy
One application of layered double hydroxide (LDH) nanosheets are as a catalyst The precipitate was then air-dried at room temperature. 1 O R R I | LS CEACE DT T
in these water splitting reactions. SeCA SeCES

After it was dried, we prepared samples for characterization tests

LDHs are ionic lamellar compounds made up of brucite-like layers with anions ’ | co N CI_U S I 0 N S

in between to balance charge.

(Wang & 0'Hare, 2012) .Eiii‘iﬁfiii&?;i?ﬁﬁ“ R E S U L TS These results show that we could successfully synthesize Ni and Co and obtain
e T s ‘ samples that are highly crystalized and have uniformly shaped hexagonal
These LDH compounds can be separated .‘ﬁﬁiﬁﬁiﬁﬁiﬁﬁi [ olatelets.

into nanosheets as it is the most e B e oy

functional way to use them. We discovered that changing the concentration of HMT influenced the samples.

Using 100% HMT yielded thinner platelets with more small particles.
Using 10% HMT yielded thicker platelets with a more uniform shape.
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Figure 1: Layered double hydroxide
structure (Benicio et al, 2015)
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Investigate the effect that changing the concentration of HMT has on the
experiment.

Some modifications had to be made to the experiment including:
M ET H 0 DS purging the solution with gas for a few hours before beginning the heating and Ac K N OW I- E DG EM E N TS

stirring. This is important to expel the air out of the flask and obtain the

Flgure 4: (a, b) SEM images of the samples w1th 10% HMT

, ) . . hexaaon shape for the samoles. Thank you to WISEST for the opportunity to participate in this program, to Dr. Luo and her
The LDH was synthesized using the chemicals CoCl,*6H,0, NiCl,*6H,0 and ] P P research team, as well as to my supervisor, Meng Li for all her guidance this summer.
hexamethylenetetramine (HMT) in deionized (DI) water. The scanning electron microscope (SEM) images show that the Co-Ni hydroxide
samples have formed thin hexagonal platelets. Thank you to my sponsor, the Faculty of Engineering, for allowing me to do this research.

HMT was used in 2 different concentrations: 45mM (100%) and 4.5mM (10%).

XRD graph shows the structure of the sample. EDS graph shows what elements
The solution was then purged with argon gas for ~3 hours before it was put are in the samples. 00
under magnetic stirring and heating at ~90°C for 5 hours in an oil bath, still . . . | = ANIIJVI?EIIT{!IQ 1& Y ENGINEERING JIUSEST
under an argon atmosphere. In Figure 5, high sharp peaks mean that the sample is highly crystallized. P B UNIVERSITY OF ALBERTA o g
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