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Protocol purpose:
This protocol aims to guide the user in the wet trans-
fer process of Graphene grown on copper (Cu) with
acrylic support film (PMMA) to sample surfaces of dif-
ferent dimensions.

EQUIPMENT

2 Aquariums 1 Lab Tub 1 Goblet

Scissors Tweezer Lab Paper

CHEMICALS

FeCl3 H2O 2% HCl

C3H6O (Acetone) C3H8O (IPA)

DANGERS

Chemical Exposure ○ ○ ○ ○ ○

Physical Injury ○ ○ ○ ○ ○

Environmental Harm ○ ○ ○ ○ ○

Fire Hazards ○ ○ ○ ○ ○

Electrical Hazards ○ ○ ○ ○ ○

PROTECTIVE GEAR

Laboratory Coat Gloves

Safety Goggles

PROTOCOL
Step A [Time required 65 minutes]

Copper substrate removal

• Cut a piece of the supply material with the desired dimension. It’s

fine to touch the material without a tweezer. Just make sure it stays

the most flat possible. [1] [2]

• Fill an aquarium with FeCl3. [3]

• Put the cut piece into a FeCl3 bath making sure it stays afloat with

the PMMA surface faced-up for 1 straight hour. [4]

Step B [Time required 35 minutes]

Distilled Water Surface Cleaning

• Fill another aquarium with distilled water.

• Scoop the graphene over a stiff flat material. It was used Si+SiO2 due

to its high resistance to FeCl3 and HCl corrosion and low reflectance

(dark), which leads to a better positioning when catching the sample.

[5]

• Gently dive the stiff material with the sample adhered onto distilled

water expecting the sample to stay afloat. Let it rest for at least 30

minutes. [6]

Step C [Time required 15 minutes]

Graphene Acid Purifying

• Fill the lab tub with a 2% HCl solutiuon. The tub makes it easier to

dispose the acid.

• Repeat the previous step but from the distilled water to a HCl 2% (V)

bath for a 10 minutes basis. The amount of exposure time depends

on the desired properties of the graphene. [7] (View in Notes)

Step D [Time required 5 minutes]

Transfer into the sample

• Once again, using the same catch and release technique of the

previous steps, pass the graphene from the HCl bath to a renewed

distilled water bath.

• Now, repeat the scooping technique but with the target sample

instead of the stiff flat material. [8]

• Let the sample naturally dry overnight tilted into lab paper. [9]

Step E [Time required 95 minutes]

PMMA removal

• Take the dried sample into an acetone bath for 90 minutes. That will

depend on the PMMA film thickness of the supply. The sample can

now sink in freely, the graphene should stay adhered to its surface.

• Take the sample out and rinse it with Isopropyl Alcohol and lastly

with distilled water. Let it dry out. [10]



WARNINGS

#
Corrosive Chemicals
HCl 2% (V) and FeCl3 are corrosive

chemicals

!
Drippy Containers
The liquids might drip off the

aquariums if not handled carefully

NOTES

Take notice that in the original

Cu/Graphene/PMMA supply, the borders

DO NOT have any graphene since it was

where the duct tape was when depositing

the PMMA support layer on the

Cu/Graphene sample by spin-coating.

Those borders should then also be cut off.

The FeCl3 used can be stored on its

aquarium for following transfers but remind

that it should be filtered in order to maintain

the most "variable-free" environment in the

whole process. Typically the filtering is done

after 5 transfers. The filtering should be

something simple using some lab fibre

diapers or even coffee filters.

The amount of exposure time of graphene

in HCl influences its current chemical

structure. For better optical properties,

thus, more neat graphene is achieved after a

higher exposure time since the acid will

attack external bonds with, for example,

remains of copper attached. On the other

hand, higher exposure times also mean

more carbon bonds damaged so the

structure will deteriorate over time leading

to less stability regarding mechanical and

electrical properties.

PEOPLE TO CONTACT

Martin Lopez-Garcia for NAPS lab access.

Francisca Guedes about chemicals usage.

Vítor Silva for graphene supply.
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