
 

  

An Investigation Into The 
Effect Of Slack Fill In Chip 

Packets 
SCIENTIFIC REPORT 



______________________________________________________________________________________ 

PAGE 1 

Background Research: 

Many people around the world treat themselves to a packet of chips when 

wanting a quick snack, but when they open the bag, they complain about the 

‘wasted space’ of ‘air’. This causes frustration and questions in the consumer’s 

mind of why they are purchasing so much gas and not more chips in each 

packet. 

According to the Mental Floss Magazine (2013), this ‘air’ in the chip bag is 

actually nitrogen gas, and is used to cushion the chips when they are being 

moved around. If chip companies used oxygen inside their bags, it would make 

them go stale, and the nitrogen also keeps them fresh and holds the flavour for 

longer. As part of the background research for this research project, I set up 

some chips in bags with different gases (nitrogen, oxygen, air, carbon dioxide) - 

See figure 9.  Unfortunately, I did not observe the changes that I had read about.  

Properly packaged chips have a very long shelf life and my experiment was only 

set up for 11 days, and hence I did not notice any changes in terms of freshness 

and colour.  If my ‘different type of slack fill gas’ experiment was left for several 

months, I expect I would have observed the noted changes. 

According to a study by Henry Hargreaves, a packet of Doritos contained 86% 

nitrogen. This sounds like an alarming amount of ‘air’ for your dollar, but the 

Doritos were hardly broken, unlike some other packets of chips that were already 

partially crushed. Slack fill is the gas inside a chip bag used to provide a cushion 

for the chips. Chips break as a result of being transported from the factory to the 

retailer, and then from the retailer to your home. Being in a bumpy truck can 

cause the chips to break and people feel they have wasted their money in buying 

damaged food.  

But how much slack fill is too much? No one wants to feel ripped off by buying 

too much slack fill air, but on the other hand, they don’t want broken chips. There 

are two main reasons why companies don’t want to put too much slack fill in their 

products. It is a good thing to have it there, but if there is too much slack fill, 

customers get a negative feeling that they are buying ‘air’ and too much slack fill 

causes the bag to pop when at high altitude (low air pressure). Chips and other 

foods are often transported in planes where the air pressure is lower. There are 

also many people who live in mountain ranges or other places with high altitude. 

Because of the lower air pressure in these situations, the chip bags expand, so if 

there is too much air in the bags, they will pop. 

In this research project I will investigate slack fill in chip bags with the aim of 

finding the optimal volume of slack fill gas that is enough to prevent breakage but 

not too much to cause the bags to pop when at reduced air pressure.  
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Aim:  

To investigate the effect of different volumes of slack fill (air) in preventing chips 

(Flaves chips) from crushing in sealed GLAD sandwich size snap lock bags when 

a 325g weight is dropped from a 25cm height and from a 1m height.  

 Hypothesis: 

The greater the volume of slack fill gas, the less the chips will crush. 

Equipment: 

 288 x Woolworths Select Flaves Chips. See figure 1. 

 36 x GLAD sandwich snap lock bags 

 1 x 60mL syringe with three way tap and blunt needle 

 1 x 50mL bike pump 

 1 x 325g weight 

 1 x 5m tape measure 

 1 x Black Permanent Marker 

 1 x kitchen table 

Variables:  

Independent: Volume of air pumped into each bag. 

Dependent: Number of crushed chip pieces.  

Controlled: Amount of chips in each bag (8), type, size and brand of chips 

(Flaves), size, type and brand of snap lock bags (all Glad sandwich snap lock 

bags), each chip is same size (Flaves were used), height mass was dropped 

from (1m in first experiment and 25cm in second experiment), mass dropped on 

bags (325g). 
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Method: 

1. 18 bags were lined up on a kitchen table and three were labelled we 

150mL, three as 300mL, three as 450mL, three as 600mL, three as 

750mL and three as 900mL, and each bag was labelled as Trial 1,2 or 3 

within each different volume of gas. See figure 2. 
2. 8 chips were lined up in two rows of four in a snap lock bag. 

3. The air was extracted from the sealed bag, using a syringe with a three 

way tap. See figure 3.  

4. The bag was resealed. See figure 4.  

5. 150mL of air was added to the chip bag and resealed. See figure 5.  

6. The bag was placed on a kitchen table. See figure 6.  

7. A 325g mass was dropped from a 1m height onto the bag of chips. See 

figures 7 and 12.  

8. The bag was opened and the number of chip fragments was counted and 

recorded. See figure 8.  

9. This was repeated two more times so that there were three bags with an 

equal amount of air tested. 

10. Steps 1-9 were repeated 6 times but each time a different volume of air 

was added to the bag of chips (150mL, 300mL, 450mL, 600mL, 750mL, 

900mL). 

11. Steps 1-10 were repeated with the height changed from 1m to 25cm.  
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Risk Assessment: 

 

Hazard Prevention Risk If something goes 
wrong 

Needle could 
cut you and 
cause cuts and 
bleeding and 
infection (e.g. 
tetanus) 

Use a blunt 
needle and only 
use when 
needed. Keep in 
the middle of the 
bench or table. 
Replace the 
needle if any 
rust appears. 

1 + 2 = 3 
MODERATE 

There will be adult 
supervision and a 
tissue will be placed 
over the cut to stop the 
bleeding.  If a needle 
cut occurs, check if 
tetanus booster is up to 
date.  If wound 
becomes red and 
swollen, seek medical 
help. 

Corners of chip 
packets could 
give paper cuts. 

Hold bags in the 
middle of bags 
and avoid 
contact with 
edges. 

1 + 1 = 2 
LOW 

The affected finger will 
be treated with a band 
aid and tissue to stop 
the bleeding. 

Small chip 
fragments could 
escape to the air 
if the bag pops 
and scratch/hurt 
your eye. 

Keep the chip 
bags away from 
your eyes and 
wear safety 
glasses to 
prevent 
fragments 
landing in your 
eyes. 

1 + 2 = 3 
MODERATE 

The affected eye will be 
rinsed out and the 
chips will be swept into 
a bin after being 
measured.  If eye 
remains irritated and 
sore, seek medical 
help. 
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Results:  

 Number of chip fragments after 325g mass is dropped from a 1m height 

onto chip bags with different volumes of slack fill gas 

 

* Bag popped, so data not included in average or standard deviation 

Volume of 
gas in bag 

(mL) 

Number of chip fragments after 325g mass is dropped from a 1m 
height 

Trial 1 Trial 2 Trial 3 Average  Standard 
Deviation (2dp) 

0 295 195 225 238 41.90 

150 114 87 140 114 21.63 

300  148 57 113 106 37.48 

450  14 44 84 47 28.67 

600  68 56 14 46 23.15 

750  20 20 35 25 7.07 

900  11 86* 16 14 2.50 
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Number of chip fragments after 325g mass is dropped from a 25cm height 

onto chip bags with different volumes of slack fill gas 

 

 

 

Volume of gas in bag 
(mL) 

Number of chip fragments after 325g mass is 
dropped from a 25cm height 

Trial 1 Trial 2 Trial 3 Average  Standard 
Deviation (2dp) 

0 154 166 156 159 5.25 

150 111 97 118 109 8.73 

300  51 57 85 64 14.82 

450  31 36 21 29 6.24 

600  8 8 8 8 0 

750  8 8 9 8 0.47 

900 8 8 8 8 0 
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Discussion: 

 

As the volume of slack fill gas increased, the number of chip fragments decreased 

when the 325g mass was dropped onto the chip packets from 1m. When there was 

0mL of slack fill gas there was on average 238 chip fragments after dropping the 

mass. When there was 900mL of slack fill gas, there was on average 14 chip 

fragments after dropping the mass. As the volume of slack fill gas increased, the 

number of chip fragments also decreased when the 325g mass was dropped onto 

the chip packets from 25cm. When there was 0mL of slack fill gas there was on 

average 159 chip fragments after dropping the mass. When there was 600mL, 

750mL and 900mL of slack fill gas, there was on average 8 chip fragments after 

dropping the mass (i.e. no chips were crushed). Both of these experiments support 

the hypothesis - the greater the volume of slack fill gas, the less the chips will 

crush.  

Due to resources and time, experiments were only carried out by dropping a 325g 

mass from 25cm and 1m. Further investigations could be carried out to investigate 

the dropping of different masses. Further investigations could also be carried out 

to investigate dropping from different heights. These would help ensure the results 

are more valid. Also, the experiment was carried out as fairly as possible, however 

it was difficult to maintain a complete seal on the bags after the air was extracted 

and when the air was added with the bike pump. A more efficient way of sealing 

the bags would improve the validity of the results. It was attempted to keep the 

dropping of the weight technique and the height it was dropped from constant but 

this was not always exact. It was difficult to keep the mass horizontal when falling, 

especially when dropped from 1m, so sometimes it landed on an angle rather than 

flat. This resulted in the force of the mass not being evenly distributed. A more 

accurate and mechanical method of dropping the weight would improve the validity 

of the results.  

The experiments were only carried out three times for each volume of slack fill gas. 

The reliability of the results could be improved by repeating each volume many 

more times.  

The method of adding slack fill gas to each bag involved using a bike pump. This 

is not an accurate piece of scientific equipment. Although the volume delivered by 

each pump was calculated using Archimedes principle and a balloon and found to 

be 50mL, this may not have been completely accurate. The accuracy of this 

experiment could be improved by using a more scientific piece of apparatus for air 

delivery. 
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Slack fill gas is added to chip packaging to provide a cushioning effect and prevent 

the contents from being crushed and ending up as chip crumbs. Chips are a fragile 

item and can break easily – they could break on the production line when the bags 

are being sealed, when the chips are packed in boxes and transported and also 

on the supermarket shelves and in the consumers’ trolleys. Consumers do not 

want to purchase chip crumbs and hence manufacturers add slack fill air to help 

prevent breakage of the chips. The data from this experiment indicates that the 

greater the volume of slack fill air, the less likely the chips are to break.  

However, consumers are also not happy when they open their packet of chips and 

find excessive gas in the bag. A certain volume of slack fill gas is necessary but 

further investigations could be carried out to find out if there is such a thing as too 

much slack fill gas. As part of research for this discussion, a preliminary experiment 

was carried out to determine this (this was not included in the method and results 

as it was not carried out in detail and only 2 trials were included). When there was 

600mL, 750mL and 900mL of slack fill gas, the chips did not break at all when the 

mass was dropped from 25cm. Eight chips were once again placed in each of 9 

GLAD sandwich bags. One bag at a time was placed in a bell jar and the pressure 

was reduced by applying a vacuum. See figures 10 and 11. The results are shown 

in the table below.  

Time taken for chip bag to pop when placed in a bell jar under reduced 

pressure 

Volume of slack 
fill gas 
(mL) 

Time taken (seconds) for chip bag to pop when 
placed under reduced pressure 

Trial 1 Trial 2 Average 

600 10 7 8.5 

750 4 4 4 

900 2 2 2 

 

These results show that a bag with 900mL slack fill air will pop before a bag with 

600mL. These results are significant as chip companies often have to use air 

travel to transport the chips. When at altitude, air pressure is lower and hence 

chip packets with too much slack fill air are likely to pop and would then not be 

saleable. Further, more detailed and thorough investigations could be carried out 

to find the optimal percentage of slack fill in chip packets that takes into account 

both the protective element of slack fill and the risk of popping under decreased 

air pressure.  

Manufacturers are renowned for decreasing the contents of a packet but keeping 

the packet size the same. This leads consumers to feel frustrated and annoyed 
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feeling that they are not getting enough product for their money. Misleading 

packaging is illegal, however in Australia companies are allowed to use 

oversized packets as long as they are labelled properly. Further investigations 

could be carried out to find out if there are any benefits to the contents of 

oversized packaging and the results from these experiments could be very useful 

in encouraging the government to provide legislation into preventing oversized 

packaging. Oversized packaging means that more resources are needed for the 

packets and hence more waste is created. Also, oversized packaging takes up 

more space for transport and therefore needs more trucks and more fuel which 

creates a greater carbon footprint. For these environmental reasons, further 

investigations using the optimal slack fill gas in different sized packages would be 

very beneficial.  

Conclusion:  

The effect of different volumes of slack fill gas in preventing chips from crushing 

was investigated and it was found that the greater the volume of slack fill gas, the 

less the chips crushed.  This showed that slack fill gas is necessary in chip 

packaging. 
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Appendix: 

Photographs of equipment and the experiment 

 

Image Figure Description 

 

1 Four of the packets of chips I have 
used for my experiment – 
Woolworths Select Flaves.  

 

2 The labelled bags lined up on the 
kitchen table. 

 

3 Air extraction process, where a 
syringe with a three way tap is being 
used. 
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4 What the bags looked like once the 
air had been extracted using the 
syringe.  

 

5 Using the bike pump to put the air 
back in the bags.  

 

6 All of the chip bags once they have 
been filled with the correct volumes 
of air.  
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7 All of the chip bags once the weight 
has been dropped on them.  

 

8 Counting the crushed chip 
fragments.  

 

9 The four bags with different gases 
(air, oxygen, carbon dioxide and 
nitrogen). 
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10 One of the bags in the bell jar 
simulating low air pressure. 

 

11 Equipment used including bell jar 
and vacuum pump for the reduced 
pressure experiment.  

 

12 325g mass used to drop on the chip 
bags. 

 


