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Glassware Etching in Laboratory Glassware 
Washers: Causes, Impacts, and Mitigation 

Strategies

Introduction 

Glassware washers, essential components in modern scientific laboratories, simplify the cleaning process of 
various scientific apparatuses due to their convenience, efficiency, and effectiveness. However, labs 
occasionally encounter the issue of glassware etching, which can compromise the integrity and functionality of 
the glassware. Etching is a form of glassware corrosion that manifests as a dull and frosted appearance on the 
glass surface. The physical and chemical alteration  of the glass often results in irreversible damage. This 
degradation not only impairs the aesthetics, but also jeopardizes the accuracy and precision of experimental 
procedures involving etched glassware. This article provides a comprehensive examination of the causes, 
consequences, and possible mitigation strategies for glassware etching within laboratory washers.

Causes of Etching:

The process of etching in glassware can be attributed to multiple factors.

Chemical Interaction: The leading cause involves the interaction between glass and substances such as 
acetone, especially when coupled with high heat. For example, high pH detergents can extract silica from the 
glass surface, causing it to become rough and etched1. Additionally, if residual chemicals are not adequately 
rinsed before washing, they can react with certain materials on the glassware, leading to etching.

Water Quality: Contaminants in the water can have a profound effect on the glassware2:

• Particulates: Elements like iron, copper, and manganese, have the potential to form deposits on

rinsed items, increasing the risk of discoloration or corrosion.

• pH: Fluctuations in pH levels due to various water contaminants can affect detergent performance,
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particularly with enzymatic detergents.

•	Organics: Organic compounds might hinder detergent effectiveness. High levels of Total Organic 

Carbon (TOC) for rinsing can leave water residues, causing discoloration.

•	Hardness ions: Calcium and magnesium compounds can reduce detergent efficiency by interacting 

with detergent surfactants, hindering dirt dispersion. These compounds are less soluble in warm water 

compared to cold water, potentially leading to scaling. Insufficient removal of these ions may result in 

visible water marks on the rinsed items. 

•	Silica: Silica buildup on the glassware or tools being washed, washer interior, and heating components 

can cause etching.

Temperature Fluctuations: Extreme temperature variations during the wash and rinse cycles can cause 
thermal shock, leading to microcracks and surface corrosion on glassware.

By addressing these factors, the risk of etching can be reduced, ensuring the preservation of the glassware’s 
integrity and the accuracy of scientific results. 

Impacts of Glassware Etching:

Glassware etching has wide-ranging impacts for laboratory glassware. Etched, rough surfaces can adsorb 
chemicals unpredictably, leading to inaccuracies in reagent concentrations and skewing quantitative data. The 
obscured, frosted glass impairs the observation of reactions inside the glassware, limiting its utility in 
procedures that rely on visual monitoring. Furthermore, etched glassware becomes more fragile and susceptible 
to breakage, leading to reduced utility and higher replacement costs.

Mitigation Strategies:

Efficient mitigation strategies can minimize the adverse impacts of etching.

Detergent Selection: Utilizing a final working pH that is mildly alkaline or neutral can decrease the corrosive 
effects on glassware3. Liquid detergents are often less likely to etch glassware than powdered alternatives4. Avoid 
using excessive detergent concentrations, and only use the least amount of detergent necessary for thorough 
cleaning as high concentrations of detergent can contribute to glassware etching. 

Water Treatment: Implementing water treatment equipment to reduce water contaminants can reduce glassware 
etching. For example, the Labconco WaterPro® PS Polishing System or WaterPro® RO System can provide high 
purity type I or III water. An inline water softener or conditioning unit may be necessary.

Temperature Management: Control temperature fluctuations during the wash and drying cycles to prevent 
thermal shock. A high water temperature makes glassware more susceptible to etching than a cooler water 
temperature. For glassware longevity, wash glassware with the lowest temperature required for thorough cleaning. 

Routine Maintenance: Regular inspection, cleaning, and maintenance of the washer, including checking rinse 
aid, are crucial to prevent etching. 

Manufacturer’s Approach: Labconco offers comprehensive solutions for glassware etching, incorporating 
features like optimized wash cycles, automated detergent dispensing, precise temperature control, and pure water 
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inlets. Innovations like Labconco’s CleanPoint™ conductivity monitoring, help reduce unnecessary water rinses, 
further aiding in the mitigation process.

Conclusion:

Glassware etching in laboratory washers poses significant challenges to the integrity and lifespan of laboratory 
glassware. By carefully managing elements such as detergents, water quality, temperature, and routine 
maintenance, laboratories can improve the life and reliability of their glassware. Through the insights and strategies 
provided in this paper, a comprehensive framework can be formed to tackle glassware etching, preserving the 
integrity of experimental results, and optimizing laboratory processes.
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