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Sample Preparation for Archaeological Materials: 

Cold-Mounted Sample Blocks for SEM analysis 

Updated 4 May 2008 by CMS 

 

Introduction: Many analytical procedures require that the material being investigated 

have a flat and scratch-free surface; in other cases, it is desirable to have a section 

through the center of the material so that the interior may be analyzed rather than the 

outer surface (which may be corroded, contaminated, or otherwise ill-suited for such 

goals as bulk compositional analysis). In either case, the following instructions will lead 

you through the process of removing a small sample from an artifact, mounting it in a 

solid resin block, and grinding and polishing the surface of the sample in preparation for 

SEM imaging and analysis. 

 

1) Cutting and Mounting Material 

a. If possible, prepare a label for your sample block beforehand. One convenient 

method is to use Microsoft Exel: on one spreadsheet lines, record the sample 

identifier, a brief description of the material, the date of preparation, and the 

sample owner’s initials. For example:  

Ayla J13d-2 Blue lamp handle 03/2008 CMS 

 

b. If you want a clean cross-section of your material, cut a small portion away 

using an abrading saw. You are aiming for a surface area of up to 1cm
2
 to give 

you the maximum analytical area with minimum material destruction. For 

smelting slags, large ceramics, rocks, etc. use a large tile saw lubricated with 

water. For metals and fragile material such as glass, use a slow-speed saw like 

the Isomet circular saw located in the Electron Microscope Facility lab (Barus 

and Holley basement level, room 014). **Be sure to ask Anthony McCormick 

to show you how to use these saws before you begin and wear eye 

protection to prevent injury by deflected material!**  

c. For the Isomet slow-speed saw: be sure that the blade is not chipped, and that it 

is securely fastened into place. Load the reservoir tray with the appropriate 
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amount of lubricant, so that when fitted back into position the edge of the saw 

blade dips into the lubricant. Using the screws and metal sample holders, 

securely fasten your material onto the saw arm, and check that the blade will cut 

through the material at the desired location; adjust with screws as needed. Set 

the speed to a medium number (6-8), and turn the saw on. Place a small metal 

weight on the end of the arm so that the material rests against the rotating saw 

blade; more weight can be used with tougher materials. Once the material has 

been cut through, turn the saw off. Remove the artifact from the metal sample 

holder. Remove the lubricant reservoir, retrieve the cut-off portion of the 

sample, empty and clean the reservoir to prevent corrosion. Moisture can 

interfere with the resin, so rinse the sample clean of lubricant and allow it to dry 

thoroughly before mounting it. 

d. Sample mounting is done in the Materials Engineering Instructional Lab 

(basement level, room 108). Samples are impregnated in a two-part epoxy 

resin that hardens in approximately 24 hours. Although the resin in non-toxic, it 

is recommended that gloves are worn to protect the skin. Resin is prepared by 

weight with 5 parts resin to 1 part hardener (use approximately 10g 

Epoxicure resin and 2g Epoxicure hardener for each sample block you want to 

prepare). Pour the resin and hardener into a small Dixie cup and stir the mixture 

for several minutes with a cocktail stick; a poorly mixed resin will not set and is 

very difficult to remove. 

e. Once the resin in prepared, fit a blue plastic sample cup and cap together and 

wipe the inside with a release agent. Pour enough resin into the capped holder 

just to cover the surface and then wrap the sample label (upside down) around 

the bottom of the cup facing outwards (leave 2-3mm above the bottom surface 

to allow for surface grinding). If necessary, secure your sample with metal or 

plastic spring holder; place the sample in the bottom of the cup with the surface 

you want to analyze facing the bottom. Cover the sample in approximately 

1.5cm of the mixed resin and leave overnight to set. 

2) Grinding and Polishing Resin Block 
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a. Remove the cap from the base of the sample cup and pop the hardened resin 

block free. 

b. You must now grind the surface of the resin block until the sample surface is 

exposed, free of resin, and flat. To do this, you will use the manual sanding unit 

located in the Materials Engineering Instructional Lab; there are four grades of 

sandpaper, increasing in fineness from left to right (120, 240, 320, 600 grade). 

Release the clamps at the bottom of the sander and pull down enough paper to 

cover the sanding area, and then resecure the clamps (this step may need to be 

repeated during the course of grinding one sample, especially on the coarser 

grades). The sander is attached to a tap for lubrication; turn the tap on to allow a 

sufficient flow of water to pass down the sandpaper strip. Firmly drag your resin 

block up and down the sanding sheet, being careful to distribute an even amount 

of pressure across the block to prevent creating an uneven surface or beveling. 

Grinding will produce parallel abrasive lines in the resin visible to the naked 

eye. When these are even, rinse the sample, rotate 90 degrees and continue 

grinding on the next (finer) grade to the right; this method will allow the 

grooves produced at each grade to be identified. Continue grinding until the 

sample has no visible grooves at the finest grade. 

c. Polishing is an extension of the sanding process, using diamond paste (because 

carbon is invisible to the SEM) to remove the silicon carbide grains (which are 

contaminants to SEM analysis) left by the sanding process, and also to produce 

a scratch-free sample surface. Diamond grades of 30, 6, 1, and 0.25 microns in 

paste are preferred (and used in that order), but other grades or diamond 

suspension may be used if necessary. Water-based polycrystalline diamond 

suspension at 6, 3, 1, and 0.25 microns and microid diamond extender fluid may 

be available. Aluminum paste should be used for harder materials such as 

metal. 

d. Use the manual polishers located in the Materials Engineering Instructional 

Lab; these are rotating disks fitted with polishing cloths. Add a small amount of 

diamond/aluminum paste/suspension to the cloth and thoroughly spray with 

lubricant. Adjust the wheel to a medium speed and turn it on; hold your sample 
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surface flat against the surface of the rotating wheel, moving the block gently 

back and forth to prevent wearing a patch into the cloth. While doing this it is 

important to try to maintain the orientation of the block, so that scratches from 

each stage can be identified and removed. After several minutes (depending on 

the material being polished, 5-10 minutes being typical), turn the wheel off, 

rinse your sample block, dry it thoroughly and examine it under the reflected 

light microscope to check for scratches (these should be invisible under the 

lowest magnification). Continue to polish by this method, moving on to the next 

grades of diamond/aluminum paste/suspension (each being used on a separate 

polishing cloth) until all scratches have been removed. 

e. Take care not to over-polish: this is when the resin has been abraded more 

heavily than the sample, leaving a level difference between the sample and 

resin. While this is not destructive, it can result in poor polishing at the edges of 

the sample and interfere with analysis if diamonds become embedded. 

f. Sample blocks may be washed in IMS using the ultrasonic bath between the 

final grades of diamond paste in order to dissolve the paste; IMS is industrial 

grade alcohol and moderately toxic, so ask for help before attempting this step. 

Acetone may be used as well, but beware of leaving the sample in the bath too 

long as resin is soluble in acetone. 


