An Ice Pack Maintaining Coldness .=

Niigata Prefectural Shibata High School
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purpose Check whether the borax contained in the ice pack is related to its coldness.

Experiment1 Comparison by Borax amount
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Experiment2Comparison by water temperature
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Put it in the freezer
for a week

Use stirrer to study
temperature changes

(2)Results-Consideration

Water @ Borax Inside Melting start | Melting end | Time taken | Slope of the temperature rise after
10 0g time time to melt melting (°C/min)
9 0.25g
0.69 Water 9 16 7 0.105
BoraxO 9 16 i 0.219
@ @ Q Borax0. 25 6.71 10 3.29 3.290
Dissolve The borax in water Borax0. 4 2.87 4 1.13 0.211
I Borax0. 6 21 23 2 0.453
Water Boraxl. O 4.4 6 1.6 0.246
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— The dissolution time is the shortest
=Borax 0.6g
i —The melting start time is late
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5 Downward
Dec.reasm.g slope(°C AVEIEE oy dard deviation minute (min) Slope .
period (min) /min) temperature (°C/min)
: 1 15 -0.43 8.3 0.053 6 0.069
—Sudden temperature rise e
i 1:Relationshio between borax ! . Borax0 17 -0.36 8.8 0.044 8 0.065
igure:Relationship between borax [ Considerations] Borax0. 25 23 -0.22 10 0.051 13 0.043
amount and temperature change Borax 0.25g Borax0. 4 18 -0.30 9.3 0.052 12 0.060
—) g ——DISE s—(f
: § 3 . . . Borax0. 6 20 -0.22 1 0.045 15 0.055
—Cross-linked bridge is weak
Boraxl. 0 26 -0.16 10 0.053 7 0.063
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* * 0.6g9 Styrofoam S et 771 ~The more free water there is, the lower the

* 1.0g = temperature will be
. H Stirrer > * If the thermal conductivity is high, the

_ —The temperature decreases suddenly and

[Results
*Borax 0g./Ice

drops to a low temperature, but the time
period is short

*Borax 0.259.7°0.49.70.6g

—Slow temperature decreases, the
temperature is not so low, but time period is

temperature will drop rapidly
*If the gel is stable, the period will be longer

*Improve reproducibility

=Measure stirrer heat generation
=See if the number of refreezes is related to temperature changes
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