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Introduction
In this experiment the change in temperature caused by a block of aluminium was used to determine the specific heat capacity of that block of aluminium. It is hypothesized that through the use of a known quantity of water enough data can be gathered to accurately determine the specific heat capacity of the block of aluminium.
As part of the experiment a small experiment was done to find the molar heat of reaction of HCL and NaOH.
The calculations to do this require the use of the equation for specific heat capacity.
Specific Heat Capacity Equation	Specific Heat Capacity= Energy (J) / (Mass (Kg) x Change in temperature (˚ C)).
For the purposes of the calculations a value of 4.18 j/g˚ C for the specific heat capacity of water has been used.[1]
Result
First the experiment to determine the heat capacity of the calorimeter; this used 50g of 23.6˚ C water and 50g of 60˚ C water, the end temperature was 45.6, meaning that the total average temperature change for the water was +3.8˚ C, this means that the capacity of the calorimeter must be -3.8 x 4.18 x 100/22, or -72.2 j/˚ C .
The second experiment uses this value. In the second experiment the 30g of water and calorimeter where at 24.1˚ C and a block of 18.5g aluminium at 95˚ C we then recorded a decline in temperature with no exceptions, because of this the initial reading of 32.7˚ C is the T-Max recorded at 10 seconds. 


(4.18x30-72.2)8.6/(18.5x62.3)= 0.397 j/g˚ C

For the Third experiment 50ml of HCL was reacted with 52ml of NaOH, they had concentrations of 1mol/litre, this means all 0.05 moles of HCL will react with 0.05 moles of NaOH, with 0.002 moles of excess NaOH to ensure complete reaction of the HCL. During this the temperature of the resulting aqueous solution increased by 6.3˚ C.
The total change in thermal energy from this should be: 6.3x102-4.18--72.2x6.3=2231.208
Thus molar heat of reaction is -2231.208/0.05=-44,624.16j/mol.

Discussion

These results are inconsistent with expectations, namely that the heat capacity of the calorimeter is negative, something that is not possible, this shows very clearly the limitations of this experiment.

This experiment is an example of calorimetry, a key tool used in the analysis of material properties and also the molar heat, useful for determining the energy released. These are both very useful in OME as the information about the amount of energy to heat a material up and for the detection of decay of explosive compounds, a vital part of storage and long term uses of munitions and explosives of all kinds.[2]

Another example of its use in OME is its use in identifying the energy of a reaction, thus helping with determining safe operating procedures for explosives and other hazardous materials.[3]


There where a few key limitations and sources of error in the experiment, firstly that while appropriate equipment was used, there were some difficulties, especially with the calorimeter, which leaked and had to be replaced in addition to the low reliability of the values found for it and secondly that the second part of the experiment happened to quickly for it to be easily measured by a human.



Conclusion
In conclusion, the evidence is insufficient to accept the hypothesis, though it does indicate that value found without these problems, for example by removing the calorimeter from the equation, found much more accurate results, suggesting that a future experiment without that flaw could have been much more successful and conclusive.
Future research in this field would be best served by further research into the use of calorimetry for the measurement of variation in explosive outputs, namely the difference between how different explosives generate heat, gas, and shockwaves.
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Equipment and Method

Chemicals:
52ml NaOH solution of 1 mol/L
50ml HCl solution of 1 mol/L
Equipment:
1x Styrofoam Calorimeter 
1x Thermometer
1x Stirring Rod
1x Aluminium Block 18.5g
1x Bottle of deionised water
1x Graduated cylinder 100ml’
1x Clamp
1x Beaker
1x Bunsen Burner
1x Heat Resistant Mat


Procedure:
1.1 put 50ml of water in calorimeter and leave it to stabilise the temperature of both.
1.2 put 50ml of water in a beaker and heat with Bunsen burner to 60˚ C
1.3 record temp of hot water and record it as T-Hot
1.4 record temp of water in calorimeter and record it as T-Cold
1.5 Add hot water to calorimeter and stir, record temperature when at equilibrium as T-Max
1.6 Calculate HC of Calorimeter

2.1 Heat water until boiling using Bunsen burner, then place aluminium block in it.
2.2 Put 30ml of water into calorimeter, record temperature as T-Cold
2.3 Once the metal has reached equilibrium temperature with the boiling water, measure the temperature as T-Hot then quickly add aluminium block to calorimeter, and stir it while measuring its temperature every 10 seconds, continue until temp is 2˚ C lower then its highest recorded value during this, that temperature is T-Max.
2.4 Calculate Specific Heat Capacity of Metal.

3.1 Place The 52 ml of 1mol NaOH into the calorimeter and the 50 ml of 1 mol HCL into a beaker 
3.2 Wait till the two are at the same temperature, record this temperature as T-Start
3.3 Add HCL and measure the temperature when it stops increasing as T-End
3.4 Calculate Heat of reaction
3.5 Calculate Molar Heat of reaction

















Original Data Sheets[image: A piece of paper with writing on it

AI-generated content may be incorrect.]
[image: A piece of paper with writing on it

AI-generated content may be incorrect.][image: A piece of paper with writing on it

AI-generated content may be incorrect.]

Y-Values	0	10	20	30	40	50	60	70	80	90	100	110	120	130	140	150	160	170	180	190	200	210	220	230	240	250	260	270	280	290	300	310	320	330	340	350	360	370	380	390	400	410	420	430	440	450	460	470	480	490	500	510	520	530	24.1	32.700000000000003	32.5	32.5	32.5	32.5	32.299999999999997	32.299999999999997	32.299999999999997	32.299999999999997	32.299999999999997	32.299999999999997	32.299999999999997	32.200000000000003	32.200000000000003	32.200000000000003	32.200000000000003	32.200000000000003	32.1	32.1	32.1	32.1	32	32	31.8	31.8	31.7	31.6	31.6	31.5	31.5	31.5	31.5	31.5	31.5	31.5	31.5	31.3	31.2	31.2	31.2	31.1	31.1	31.1	31.1	31.1	31	31	31	30.8	30.8	30.8	30.8	30.7	


2

image1.jpeg
L389ed

: | AxsgenM

e, )82 of % M_.J

Joiawd) 4o) SUORENI[ED 3y} LM

[ [ i it ] ore H
MM [0 oy ty|mece || | )
R s
=7 o | s
< eox A
R oh) sz
5 o | £7RE
% 0| S r
s | ey M.MM f
T g L11] = 2
Txe »3) BT
— vty

< <f °¢)
Sea/l chg 0

T gy 27TE
5 5 o I&QM.’\;;;E ﬂww%#

TR T gheu

R t.ltJ‘ = 033w Jo 2dAL

= opurdy

“SUOIEINI[e puUe ‘NS ‘©IeP [E1UBLIIATKD noA PI0331 03 saUB a5l 35N

(2w %) je3aw e yo Ayoedes 183y dy1dads ay3 ainseaNl ‘T

2WeIB01d INO ~ PINeq 1uies Ayuny sajem Jo Aysianun





image2.jpeg
AP = z . . 1SY
o) = T (Ao A b

+ ¥1LIWNOTVOY L pUE  ¥ZLBWHOTYOD) * ¥3LYM-G107D) ‘ ¥3LYM-LOKD 10} suoile|ndjed 3yl UM

"%.s_&:
g = wwomyy TR NGy = ou.
o't 7°5h
gy AT e RET =L
0t 5 &L
\l. s Ja30M304 | {7 S g = Jol0M0U(L) B vy =2
4h) g 09

‘suol1e[na|ed pue ‘snsaJ ‘e3ep [EIUSWLIAX3 JNOA PI0I3I 0F SILIIUD 3SAYL SN

(szr2uioiz25 ) 1933WII01E3 BY3 40 Aldeded 1eay ay3 40 an|en Y3 3insesN T

3|pooIAl eln paxwigns (SZ0Z ‘60 ABIN Q) SZOZ ‘20 AVIAI 3Nd SI 14043

I\\V&-% Nn“ﬁ.w ‘STANYN SYINLYVd

\P..E \\.u\ﬂJ ‘JNVN S, 1N3anis

S17NS3Y Pue SNOILYINDTYI ‘SNOILVAYISEO AH0I3Y 03 133HS Viva

SwiwesSoid JNO — PIABQ JULES AYULLL S9[EM 4O AuisIanun





image3.jpeg
i Qe A mo.o

SN

.... JQJQ$ = \(\\\.

L.,ﬂl,,.mr# *x 0] AH: .ﬁmw

ST

(30
O

W w B

-~

3N

=nouIVIED.
Q- g = Nowvar
50N J..u 3up2021 Bup N 3y3 Jo Djnwiof 343 UM
338 Pl e
: 3 = HooNy, = xn..zu = Hoonp
i N.m.o.,.o. H. _E Y
= bHy = 90
: B § 20 w
\n 50:0 .“,\.... ¢
- = v =
oo ren o IR s
u B 0. “suojie[nojea pue ‘s}jnsaJ ‘eep [e3uawiIadxa oA pJodal 03 saLIU asayy 3sn

(ven2024 b) HOBN Y3IM [JH JO UONIEI JO 383 JejoW 3y3 dinsealnl ‘€

swiwesdoid INO — PIARA Jules AL s3(eMm Jo Aisianiun





