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Abstract - This study aimed 1) to compare the elemental composition of the gunshot residue on the hand after shooting 
atdifferent durations 2) to study the correlation between the elemental components of the gunshot residue and the durationafter 
9 mm pistol shooting. The gunshot residues werecollected from back of the hand and the palm of both hand sides aftershooting 
at 6, 8 and 10 hours. Then, the elemental compositions of gunshot residue including antimony, barium and lead byInductively 
coupled plasma (ICP). Interestingly, The quantity of antimony on the back of right and left hands were variedfrom 10 ppb to 
less than 20 ppb. Therefore, it is unlikely to use the quantity of antimony to prove that suspects are involvedin 9 mm pistol 
shooting. The relation between the amount of gunshot residue and time after shooting determined byFriedman test revealed 
that the amount of gunshot residue has statistically reduced with time after shooting (p<0.05). Theresults of this study would be 
helpful for 9 mm pistol forensic investigation 
 
Index Terms - Gunshot Residue, Duration 
 
I. INTRODUCTION 
 
At present, the problem with the crime caused by 
firearms. The firearms used in most crimes are the 9 
and 11 mm. automaticand.38 Revolver.The tracking 
of offenders must be in accordance with the law to 
make justice. The problem is police or a forensic 
scientist whowill use forensic evidence to help this 
Problem by detecting a substance or element that is a 
component of Gunshot Residue. Therefore, the 
detection of substances or elements in carbon, such as 
detection of guns, barium (Ba), antimony (Sb) and 
lead (Pb) found that the detection element 3 on Back 
of Hands who shooting from Pistol. It is possible to 
precisely identification the Forensic Science. 
Garofano's research found that the hands of the 
occupants who had to touch the car's equipment found 
barium (Ba), antimony (Sb) and metal(Fe) element 
involved. However, Garofanohas proposed the 
classification of the analytical results as: 1) Particles 
with the possibility that Unique are Ba, Sb and Pb 
only.2)Particles with the possibility that Indications or 
Characteristic are Ba, Sb and Fe, and 3) Particles with 
the possibility that Ba and Sb without Feare found 
only in particles. They are not both unique and 
indicative. [2]  
 
The area where the Gunshot Residuefrom the 
gunman's hand. This is the area where guns touch most 
gunshot time. In general, there are 4 areas of the Right 
Hand, Right Palm Left Hand and Left Palm. [3] 
 
However, Detection of three elements may be washed 
out of the hands. Over time, finding a gun offender is 
difficult. When after shooting over more than 6 hours 
can’t detected three types of elements that for 
identification of Gunshot Residue. [4] 

 
II. OBJECTIVE 
 
1) To compare the elemental composition of the 
gunshot residue on the hand after shooting at different 
durations. 
2) To study thecorrelation between the elemental 
components of the gunshot residue and the duration 
after 9 mm pistol shooting. 
 
III. METHODLOGY 
 
1)Determine the sample of 4career 3peoples shooting 
gun 9 mm. PARA Cartridges Full Metal Jacket 124gr 
(Bullet master Brand) with Full metal Jacket bullet 
and 9 mm PARA Lead Round Nose 135gr (Bullet 
Master Brand) withReal Lead Round NoseBullet. 
 
2)Gunshot residue samplingof the hand samples 
before and after the shooting by 6, 8 and 10 hours, 
with the following steps: 
2.1) drops of nitric acid 5%with 4-5drops (not too 
wet) on cotton bud 1 in 1stpack for the sample. 
2.2) Drop 5% nitric acid, about 4 - 5 drops on the 
cotton bud 2, then wipe the right handfrom wrists to 
fingertips to wristsby rolling the cotton bud one way. 
(Do not wipe) and put in 2ndpack and write the pack 
of the right back hand and cotton buds 3, 4 and 5 to 
wipe doing the same 2and write the pack of palm of 
the right palm, left back hand, and left palm 
respectively. 
 
3) The samples were analyzed by Inductively 
Coupled Plasma (ICP). 
3.1)Soak the cotton budand add 10ml of 5%nitric 
acid into the test tube and closed with parafilm 24 
hours. 



International Journal of Advances in Science Engineering and Technology, ISSN(p): 2321 –8991, ISSN(e): 2321 –9009 
Volume-6, Issue-2, Apr.-2018, http://iraj.in 

Study on the Duration of Gunshot Residue after Shooting from 9 mm Pistolon Back of Hands and Palms 
 

14 

3.2) Take the preparedsamplewere analyzed by 
Inductively Coupled Plasma (ICP) model of Agilent 
Technologies 7800 ICP MS, which analyzes 
elemental and nonmetal elements, was measured in 
ppm and ppb. Antimony (Sb), Barium (Ba), and Lead 
(Pb). Integration Time is 0.1 and Sampling Period is 
0.311. 

4) Data Analysis 
4.1)The results of the experiment were used to find 
the mean and standard deviation (S.D). 
4.2) Analysis of the relationship between the amount 
of elemental with a gunshot residue before and 
afterthe shooting by Friedman test. 

 
IV. RESULT 
 
1. A comparison of the elemental composition of the gunshot residue on hand. 
1.1 The amount of gunshot residue before shooting. 

 
Table 1. The amount of gunshot residue before shooting 

Hand 
The amount of gunshot residue before shooting (ppb) 

Antimony (Sb) Barium (Ba) Lead (Pb) 
mean S.D. mean S.D. mean S.D. 

Right 
Hand 

Back 1.16 0.66 94.71 22.18 29.70 8.22 
Palm 1.38 0.76 119.68 48.65 51.34 34.85 

Left  
Hand 

Back 1.07 0.28 139.77 73.96 35.11 8.31 
Palm 1.32 0.44 118.72 33.72 46.77 27.86 

 
The amount of gunshot residue before shooting samples showed that the antimony is at the right backhand and 
left back hand have average of less than 10ppb, right palm and left less than 20ppb interpretationundetected 
important element of gunshot residue at the hands of the sample. 
 
1.2 The amount of gunshot residue on hand after shooting. 
1.2.1 Gun 9 mm. with Full metal Jacket bullet 
Study on the amount of gunshot residue on hand after shootingby gun 9 mm.with Full metal Jacket bulletat 
different time at 6, 8 and 10 hours, was as shown in table 2.  
 

Table 2.The amount of gunshot residue on hand after shooting 

Time Hand 

The amount of gunshot residue on hand after shooting  
by Gun 9 mm. with Full metal Jacket bullet 

Antimony (Sb) Barium (Ba) Lead (Pb) 
mean S.D. mean S.D. mean S.D. 

6 

Right Hand Back 11.19 6.12 259.42 238.44 208.33 128.44 
Palm 15.24 10.23 269.86 268.15 269.09 232.98 

Left 
Hand 

Back 10.49 4.04 242.70 190.25 203.02 95.47 
Palm 35.52 67.85 432.48 417.67 33.862 418.40 

8 

Right Hand Back 11.64 11.38 200.65 94.40 214.81 202.94 
Palm 21.21 40.86 223.69 108.18 194.21 177.70 

Left 
Hand 

Back 14.14 13.16 281.25 214.00 297.47 302.53 
Palm 17.41 23.62 236.81 97.33 245.81 200.81 

10 

Right Hand Back 4.28 2.77 201.29 65.30 124.25 74.39 
Palm 4.28 2.06 208.93 71.11 113.53 72.09 

Left 
Hand 

Back 6.22 7.03 196.71 52.73 144.44 91.20 
Palm 4.07 2.75 175.39 46.15 95.03 49.18 

 
The results showed that after 6 and 8 hours of shooting, the right and left back areas had an average Antimony 
(Sb) of 10 but less than 20 ppb. The right and left palm were not considered in the table 4. It was possible to 
interpret the results of elemental at the hands of the sample for the duration of the gunshot collection after 6 and 
8 hours, the antimony (Sb) was detected at the hands of the sample. The amount cannot be confirmed samples 
involved shooting. 
  
1.2.2Gun 9 mm. with Real Lead Round Nose Bullet 
Study on the amount of gunshot residue on hand after shooting by gun 9 mm. with Real Lead Round Nose 
Bullet at different time at 6, 8 and 10 hours, was as shown in table 3.  
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Table 2. The amount of gunshot residue on hand after shooting 

Time Hand 

The amount of gunshot residue on hand after shooting  
by Gun 9 mm. with Real Lead Round Nose Bullet 

Antimony (Sb) Barium (Ba) Lead (Pb) 
mean S.D. mean S.D. mean S.D. 

6 

Right 
Hand 

Back 15.44 13.99 236.98 150.39 335.56 280.52 
Palm 9.90 10.29 230.88 148.22 288.00 158.44 

Left 
Hand 

Back 15.46 9.80 220.29 139.20 362.71 267.38 
Palm 13.17 9.75 265.11 146.72 415.58 437.99 

8 

Right 
Hand 

Back 12.13 11.87 509.70 643.40 398.90 375.76 
Palm 19.11 22.46 610.11 738.19 421.04 490.27 

Left 
Hand 

Back 9.98 8.12 512.40 615.64 434.28 444.71 
Palm 13.08 14.78 467.97 386.54 473.46 740.49 

10 

Right 
Hand 

Back 11.17 14.14 236.96 124.59 279.62 198.20 
Palm 18.00 23.05 304.59 216.25 375.90 320.76 

Left 
Hand 

Back 14.03 14.76 276.63 156.63 283.30 174.80 
Palm 11.79 13.14 275.56 163.58 431.43 377.72 

 
The results showed that after 6, 8 and 10 hours of 
after shooting. The right and left backhand had an 
average antimony (Sb) of 10 but less than 20 ppb.  
The average antimony (Sb) value from 10 ppb but 
less than 20 ppb is not considered in the table 4. 
Detection of antimony (Sb) at the hands of the sample 
may not be possible confirmed that the sample 
involved shooting. 
2. The correlation between the elemental components 
of the gunshot residue and the duration after 9 mm 
pistol shooting.It was found that the difference at the 
independent level was 3, with Asymp. Sig., at right 
back and palm hand, left back and palm handat 0.000, 
0.000, 0.001 and 0.001, respectively, which was  

 
lower than the significance at level 0.05 followed by 
the antimony-based. 
 
CONCLUSION 
 
The study the duration of gunshot residue after 
shooting from 9 mm Pistol found that when gunshot 
residue was collected, the samples after shooting at 
different intervals more than 6 hours not related to 
shooting. More than 6 hours.The correlation between 
the elemental components of the gunshot residue and 
the duration after 9 mm pistol shootingIt was found 
that the differencesignificance at level 0.05 followed 
by the antimony-based 

 
SOME COMMON MISTAKES 

 
Table 3. Criteria for analyzing the gunshot residue fromOffice of forensic science, Thailand 

Determination of elemental antimony 
Back Hand Palm interpretation 

up to 20 ppb Not consider Antimony and Barium are found at the hands of ... in 
amounts to believe that ... related to shooting 

up to 20 ppb Not consider 
Antimony is detected at the hands of ...... in the 

presumed amount involves shooting 
(Barium less than 200 ppb) 

up to 10ppb - 20 ppb Not consider Detect Antimony at the hands of ... the amount that 
can’t be confirmed that ... involves shooting. 

less than 
10 ppb up to 20 ppb  

less than 
10 ppb 

less than 
20 ppb No element found from the hands of.... shooting 

: Benchmark Sb from 20 ppb, Ba from 200 ppb, Pb from 300 ppb. 
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