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An inert atmosphere is, in some cases, important for the performing of experiments where substances are toxic and/or sensitive 
to oxygen. However, the high cost and accessibility of an equipment to work under these conditions, results in the fact that most 
laboratories do not have this kind of equipment. In this paper, we present a simple and efficient project to build a cheap glove box 
for processes that require an inert atmosphere. The proposed glove box is made using medium density fiberboard (MDF), an acrylic 
lid, hinges, air valves, PVC gloves and other materials that can be found easily in local stores or on the internet. Tests to verify the 
quality of the nitrogen atmosphere were performed using the lighter test and niobium pentachloride (NbCl5), which is a moisture/
oxygen sensitive material. The results demonstrated that the equipment is able to maintain an inert atmosphere for several hours, does 
not permit lighter to function and maintains the NbCl5 stable.
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INTRODUCTION

A number of research areas, such as found in chemistry and 
biology, need to be conducted in appropriate local due to two main 
reasons: The first is to protect the researcher from toxic materials 
and the second is when the materials to be manipulated are moisture 
or oxygen sensitive.1,2 A Glove box is a simple apparatus that 
can solve these problems by coupling a pair of gloves in a sealed 
compartment which can be filled with an inert gas under at pressures 
that are slightly higher, lower or equal to atmospheric pressure. 
Many models of glove boxes are reported in the literature which can 

be cubic, trapezoid, cylindrical or in a bag-type format. The outer 
structure of such systems can be made from common materials, such 
as flexible and rigid plastics, plywood and metals. The transparent 
parts can be made using polymers or safety glass and gloves from 
different types of rubbers, each advantages and disadvantages, 
depending of the application, for example, a glove box made 
using a polyvinyl chloride bag is very easy to be transported and 
doesn’t take up much space when it isn’t in use, but it can be easily 
damaged by pointed tools.1 In the Table 1 a summary of advantages 
and disadvantages of some materials usually used to build this 
apparatus are reported.

Table 1. Advantages and disadvantages of some common materials used in glove box construction

Material Advantages Disadvantages

Walls and floor

Flexible plastic Transport, space, visibility Pointed tools are harmful

Rigid plastic Visibility High coast

Plywood Low coast and weight Structure strength, visibility

Stainless steel Corrosive atmosphere, structure strength High coast, visibility

Mild steel Structure strength, low coast Corrosive atmosphere, visibility

Aluminum Low weight, Structure strength High coast, visibility

Reinforced fiber glass Corrosive atmosphere, Low weight High coast

Window

Acrylic Visibility, impact resistance, Some organic solvents and heat resistance

Allyl diglycol carbonate High chemical and impact resistance, visibility Difficult to machine, heat resistance

Polyester Chemical, and impact resistance, visibility Difficult to machine, heat resistance

Vinyl copolymer Heat, chemical and impact resistance, visibility

Safety glass Low coast, heat and chemical resistance Low HF and impact resistance

Gloves

Butyl rubber Gas permeability, chemical resistance High coast, low sensitivity

Natural rubber High sensitivity Low lifespan, Low heat resistance

Neoprene Low coast, chemical and heat resistance Low sensitivity
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A glove box is not that common in laboratories due its high market 
cost, which can make some kinds of study unviable as a result. The 
aim of this technical note is to propose a simple and accessible project 
for a glove box in order to make working under an inert atmosphere 
more feasible. The project uses materials that can be easily sourced 
locally or on the internet.

MATERIALS AND METHODS

Glove box construction

All materials presented in Table 2 were acquired locally. The 
wooden box was produced by a local joiner, in accordance with the 
dimensions given in Figure 1, using white MDF (medium density 
fiberboard) of 15 mm of thickness.

With the wooden box produced, all the components were mounted 
following the instructions given in Figure 2. First the drainage pipes 
with double sliding muff were cut at 95 mm width. Following this, 
using epoxy glue, these pieces were glued to the box using an inside/
outside O-ring to reinforce the sealing. Holes (diameter 8 mm) were 

drilled in the right side and top side of the box to screw the inlet and 
outlet gas ball valves (screwed with hose plugs) and the safety valve 
(hose plug alone). Silicone sealant was applied at all internal junctions 
including valves nuts taking care not to clog them. To seal the acrylic 
lid, an 8x3 mm rubber strip was glued with shoe glue on the front top 
side of the box while 16x5 mm rubber was glued on the left, right 
and bottom side. After all glues and silicone sealant had dried, the 
acrylic lid was fixed on the box using three hinges. Five quick-lock 
latches were fixed using screws on the left, right and bottom side of 
the box to lock the acrylic lid so that a small pressure on the rubber 
is exerted when sealing the box. 

Finally, PVC gloves were passed through the glued drainage 
pipes, and clamped with steel worm clamps. A parafilm was placed 
over the safety valve as a security seal, which in case of an internal 
increase pressure the seal will break. Optionally, a power plug and 
light can be installed in the box in order to connect small pieces of 
equipment, such as scales. In this case, there should be care taken to 
seal the wire entrance point. 

Preparing and testing the inert atmosphere

To test if the glove box maintains an inert internal atmosphere, 
a lighter was placed within the box and the acrylic lid closed and 
locked. Before creating the inert atmosphere in the glove box, it was 
first checked that the parafilm on the safety valve was intact and that 
the outlet valve was open and then N2 gas was injected into the glove 
box through the inlet valve for a time that was dependent on the gas 
flow-rate, which can be calculated using the Equation 1. As an option, 
a vacuum pump can be connected to the outlet valve to help remove 
the atmospheric gas initially present in the glove box.

  (1)

After the gas flow was completed, the inlet valve was closed 
first, followed by the outlet valve. At this point the using the lighter 
was attempted inside the inert atmosphere in the glove box. This 
was repeated several times at 0, 1, 2 and 3 hours the gas injection.

A second test was conducted using a sample of niobium 
pentachloride (NbCl5), a yellow solid that is very sensible to oxygen 
and moisture, reacting to form niobium pentoxide (Nb2O5), a white 
solid. As a standard, a sample of NbCl5 was left in a traditional fume 
cupboard and exposed to the atmosphere, and the color change was 
monitored. The same procedure was conducted in the glove box 
under the N2 atmosphere. At the end, both samples were compared 
as regarding their color alterations. 

RESULTS AND DISCUSSION

After construction, the total glove box cost was R$ 916.84 or 
US$ 180.13 (considering an exchange rate of US$ 1.00 ≈ R$ 5.09 
on 23rd August, 2022 – detailed costs available in supplementary 
material). The value is well below that of some commercially 
available equipment with a smaller size and made totally with 
acrylic (US$ 1408.85).3 This difference can be attributed, in part, to 
the material used in construction of the sides and base, as it is well 
known wood is cheaper than acrylic. 

Results of inert atmosphere tests demonstrated that in all assays 
the lighter didn’t light up at any of the times tested, indicating that 
the sealing techniques were sufficient to maintain the atmosphere 
inert for several hours. With the NbCl5 test, the time to color change 
in direct contact with air was 20 seconds. For the sample in the glove 
box with the N2 atmosphere, the color remained unaltered for at least 
4 hours, which also indicates the success of sealing method used.

Table 2. Materials list

Quantity Description

2 PVC glove with 700 mm of length

2 Steel worm clamp with 150 mm of diameter 

2 Drainage pipe with double sliding muff with O’ring

2  Ball valve

3 Hose plug

1 6 mm thickness acrylic lid

5 Quick-lock latch

3 70 mm hinge

19  conical head screw with nut

19  wood conical head screw 

2 m 16 x 5 mm sealing rubber

1 m 8 x 3 mm sealing rubber

1 Silicone sealant tube

1 Epoxy glue can

1 Shoe glue tube

Figure 1. Glove box dimensions (in millimeters). Internal volume: 135 liters
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In this project, if necessary, many modifications can be performed, 
for example, in an application where the touch was not sensitive 
enough, the PVC gloves can be replaced by a thinner material (See 
supplementary material for more details). A system for internal 
cooling also can be adapted as described by Sanz,4 where two valves 
are attached to the side of the glove box, one for input and another 
for output of cooling fluid, which passes through an internal cooling 
coil. Other accessories, such as a pressure gauge or oxygen sensors 
also can be attached to the glove box but can make the project more 
expensive.

CONCLUSIONS

A glove box was produced in this technical note, using materials 
which can easily be found on the market. A final cost that was ~12% 
that of a simple commercial product was obtained. Results of inert 
tests indicated that the N2 atmosphere can be maintained for several 
hours with the sealant techniques used. This equipment can provide 
some laboratories with an important tool for studies that require an 
inert atmosphere at an accessible cost.

SUPPLEMENTARY MATERIAL

Some glove box photos described in this work can be accessed 
in the supplementary material in PDF format available free at http://
quimicanova.sbq.org.br

Figure 2. Steps of glove box construction
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