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5. REEETEHIT/SiE (Research Methodology)
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6. ZEBBEEIARKER (Teaching and Research Outcomes)

(1) ZHEEREERR

18 BHWRET BRAZBEHZHN 10 2 - HABWE iR - 8K
NEERECENERRE  SERRHEXRRER THEZEENRE  Da(E2
F AN B RIRE

BYEs FEWEREE (092624)

1. Three important points from your reading material.
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2. Which part don't you understand from your reading?
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3. What type of mechanism do the authors demonstrate for CO reduction
on the copper surface, and why do they support this explanation?
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3. Prof. Sodio synthesized the following isocyanide compounds and would like to
deposit them on the Ag surface. However, he doesn't know how to characterize
them, please help him 1o understand the surface properties.

(a) If he would like to perform an organic reaction on the isocyanide moiety, do you
know any surface characterization techniques that could help him
determine if the reaction has occurred?

(b) In addition, if he also deposit this ligand on the Cu and Au surfaces, but can't
recall the order, please suggest a surface characterization technique that can

help him identify the samples.
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Drop analysis
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10 mM corresponding thiols in EtOH

2x4 cm Au@Si http://bigwww.epfl.ch/demo/dropanalysis/
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Total: 3 vials (including blank)
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1. Three important points from your reading material.
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2. Which part don't you understand from your reading?
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3. What type of mechanism do the authors demonstrate for CO reduction
on the copper surface, and why do they support this explanation?
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1. Brian is currently conducting the surface polymerization of Cu (111) using the
following initiator. He would like to understand the following information, and

please use what you have learned from surface chemistry class for
characterizations and also explain why you use this technique.

Br
o
o
N-vinyloarbazole
; ATRP polymertzation
3
|

(a) How can the thickness of the polymer film be determined?

%‘Jﬁ\c\\ivsmo-evj CRID AIAL By $ 115 A L
FAin Erh A BREA,

r

AP KR A R BRI SE £ 8

(b) What other evidence can be used to determine the success of the
polymerization?

X GPo. NMR o Aok e &
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2. errRe ) B b 3
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J. FTOr. 50010 synmnesizea e 1oinowing IsoCyaniae compounas ana wouia like 1o
deposit them on the & surface. However, he doesn't know how to characterize
them, please help him to understand the surface properties.

(a) If he would like to perform an organic reaction on the isocyanide moiety, do you
know any surface characterization techniques that could help him
determine if the reaction has occurred?

Br

0=

LR @ STH/AFA kak) e ¥a g3 1 99 iX %

YU/ MAABN: ez B 43R styechiw Vibration ;.
By shife 95 BB 39

(b) In addition, if he also deposit this ligand on the Cu and é_u\ surfaces, but can't
recall the order, please suggest a surface characterization technique that can
help him identify the samples.
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TEM&SEM BEE

1. Please describe the size and morphology of two samples based on your
observations during TEM measurements.

in %

F-%wgwmnif;\

2. Please record the elemental compositions of each of the two samples fron
SEM-EDS experiments.

2

3 oY onl 3 N % A

B 3R . ¢ Sok o s Cu>sY  2n 1o

14



3. List three differences between TEM and SEM instruments

TEMRR 2B K &t >7. &R Wi g g

SEM i p e  AThw A ARl KM
sl WAMREL.

4. Henry would like to examine the size and morphology of Ecoli using an electron
microscope, but he observed the charging effect for the first time. Please help him to
resolve this issue.

feimikh L 40 & FH AR Auw b
R kgl

5. Do you have any suggestions for this demonstration?
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Name: Student ID:110021122

BEARREER
(Contact Angle Experiment Worksheet)

1. Drop Image Analysis
- Provide clear images of water droplets on two different substrates side
by side for comparison.

Substrate 2 Substrate 3

2. Contact Angle Measurement Data
- Record the contact angle of water for substrate 1, 2, and, 3

CA1 CA2 CA3 Average
Substrate 1 (blank) 87.505 | 79.333 | 83.650 | 83.496

Substrate 2
(Perfluorodecanethiol)
Substrate 3 (1-
Dodecanethiol)

89.275 | 91.849 | 87.134 | 89.419

113.169 | 1M11.775 | 113.227 | 112.724
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3. Observation and Analysis

4.

5

Do you observe any differences among these three substrates? If so,
can you try to explain the reasons?

» Blank (83°) < DDT (89°) < PFDT (112°), consistent with increasing
hydrophobicity due to differences in surface energy.

» The differences in contact angles could be caused by surface contamination,
incomplete coating, or uneven surfaces. Dust, residues, or oxidation on the blank
surface might make it less clean. For the DDT and PFDT samples, the thiol
layers may not have fully formed, making them less hydrophobic than expected.

Improving Hydrophobicity
If you would like to make your sample superhydrophobic on this

substrate, what is your plan?

» I would coat it with a low-surface-energy material, like a fluorinated
compound, and ensure the coating is dense and uniform. Next, I would increase
the surface roughness by creating tiny structures through etching or adding
nanoparticles. This combination of roughness and hydrophobic coating helps
water droplets stay on air pockets, making the surface repel water effectively.

. Conclusions/Suggestions
6.

» The contact angles show that Perfluorodecanethiol is the most hydrophobic,
followed by 1-Dodecanethiol and the blank surface. The lower angles might be

due to dirty surfaces or incomplete coatings. To improve, clean the samples well,

ensure proper coating, and make the surface rougher to achieve

superhydrophobicity.
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