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Abstract

The research objectives are to study and compare the efficiency of latent blood shoeprint detection
under 15 different fabrics: white cotton, black cotton, pattern design cotton, white polyester, black polyester,
pattern design polyester, white ramie, black ramie, pattern design ramie, white linen, black linen, pattern
design linen, white silk, black silk and pattern design silk. Samples for the experiment were prepared with
Lucomalachite Green and Luminol technique under ratio of pig blood solution as 1:10, 1:100 and 1:1000.
Tested shoeprints were examined after 1 week and then collected by photographing to compare the quality
of the shoeprint images. Statistical data analysis was carried out using the mean, standard deviation (S.D.) t-
test and Two way ANOVA analysis of Variance. The results of this research demonstrated that the shoeprint
collected from Luminol technique showed better quality those collected using Lucomalachite Green. Blood
sample with ratio 1:10 provided the best quality for shoeprint detection whereas the blood ratio of 1:100 and
1:1000 showed medium and low qualities, respectively, for all tested fabric samples. From the research
examination, all 3 factors which were fabric type, chemiluminescence reagent and blood concentration,
were significantly effected to the efficiency of latent shoeprint at the significance level of 0.05. From these

results, it is possibility to apply this procedure for detection the footprint on the fabrics in the future.

Keywords: Blood, Shoeprint, Leucomalachite Green, Luminol

uni neTUIUNNTYFSITN TUN1sTaARF19 §Ansziin

A 9 1 Tlaqiiy 15 "L = s o 2 o Py a a
wWasngluaniunisiilaquu dssmdlnad  poaiadnfissessesndnguliluaniumiaweane

anunnsnienanasuif AT uINNNEaLlsznA [1] n

o o o o aa o 9 v =
V]Q@ﬂqwmﬂﬂﬂﬁq'ﬂuumﬂﬁmLﬂﬂ’]ﬂl@ﬂﬂULﬂﬂ@m?

= a o v a A )
N1TANTN Lﬂﬁ“]&lﬂﬂ@ ANAN WWiﬂLﬂ@ﬂmm’]Wﬂﬁ‘zWUﬁﬂ

aa |dld a
mmLmemLﬂu@gwmmﬂimﬁ‘nu mmﬂtym

A1TYINIIN LU ARNNFI8T19NY ARANNINE AR

R

= a

ANTVUNTTNT1497 LD TR AT sz TUAD LA

q

ARNTNADIRA99A AN99AEBIBIUILATNE RTITN

4 =

Wiuntlszaau Taseadinnsduacuuasigaivangiu

£
o aaa o

AauaududnInanAtansaslnandiAcy lunns

1
Ls o A

Agaunang1uiaduaiummauiiannasnen

a 49

>

1% Y a A A” A ¥ ¥
1®LLﬂ PALNN BEA LADA TRLUIND TR TRETAINA

v k2 b4 i‘ 1 o 1 =
AN VLEJ nerAN 1WA mummwmuuangmmw

a

aal ~ el ) o < | o
Qﬁﬂqﬁ‘mﬁ‘quaﬂuﬂLLmﬂquﬂuiﬂTu@ﬂﬂUTumLL@%

U

12
¥ s

szinnaeadngnanu anfinanaud1eiiuil 9n

o)

'
o 1 =<

S o N % o a =
wenundrAry adranilannuléluanun MNALUAR AR

o

) a a o d
saesadiinLeNLazALIAen TeaunTaduduinamn
o Y o a v dl % o o a b % o 1
afnsedinie finaadesiunisnssiniald et
drae1gyanssud 2558 [2] dardunisun
WENUNANFIUAINATILLRBALUIRETELTNUENAINAR

UNZIREANUANUUATILLAAAS LRI ANIAIMNTIEUA LD

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 July-December 2020



F159AUATLNAQNAN FN9IANeINgUnANg 11 nhau
uunndanantiubfnaing dinsaaauiiiame
v = Ao A P ¥
WU fanedsesunanaine nanednaninnielu
o & ' % P A o &
TatiInLeeIasn13a19AIILAeA dounNutiaatin
P = & a %
nusesWmgsuuuauireninelaneinldsing

o o

dhiau Asafigatndangiu Asldnszuaunimag

aaa

HAIne1A1anIuN19A LAWY NITTANLEFag

v v
v a a A

A94R8 WAZIALADLNG ALEULe WEaNTaRNWANeTinNe
a s £ d‘ o a s % dl
uarAnwsasinatin llpsaeuiusasinAnLLL
A k2 a v o Adl v
asuiaenluliauinmgAteudngiunliaannis

o aaa I3

ATIRABUATNNANARINLNANART WL TaeWiN U

v
a o v o o o

WNamnRsaAUgfesasdarianun [3] AudiAtysie

a

v
o o o

= o o ¥ = .
nweundusesdsziuiuseaiuinauwinAudng
weuuasiugness (DNA) uazsaaanatiofe 1
o o da’ v o
Tagwausealssiiufiuseaifinanunsonnly

= o o 2 o o
wWhauiauiusesssiuiuseaiinnnsanuiuses
dsziiufiusaadinvesffiasasds uandeingdnly

v @ o o ld‘ [ 1 Y o =3
peariufazindngneunlildaanlivium (4] nsiu

% t:ll a % E
sagseaiiueeluaniunifiameg fesaiiessuy

k4 % dl % a
Frudeyaressaainudenannnsnansdeguunans
sagsaainuealdnatagduuuiedaslfiannnen
. 2 P R g
Nuungdsetunnnlsngeginulan dawangu

aaa P P
nefAIngIA1aninead A NIdenananly
nazuaunIyAssI lundnuiifananmans inis

A % Qddl a4 £% 14
RINAdaLUATILRen Fnanedsndmene i lun1sAum
ATLLARALIN wazn1sRgAlEugu [Wu n19RsAnsIL
Lﬁ‘ﬂmfvﬁ"}ﬂa;ﬁTetramethylbenzidine, Blurstar,
Fluorescence, Luminol [5] A1NWNANI9ANHIN19MT9A

a L aal = a
Asulafinvesnyeditaisuensnan gluea uay
Wgoe1eriu uuiusedinglinsig 9 agdlfidinis

A9 LLABAMLEAT Luminol d1d1samsaany liun

TN TINYIPNAR UV INNTY YA NS
) U 17 atud 2 nsngrAu-Suinmu 2563

NUIUANNNTRAUALAFIANLARINEIULADALABAN

NIN¥gA Aa 1:50,000 Iaatfinins N1andINIIven

(2 '
a

Tafimneliunu 8 §Ua 1y TamsIanuUNINNL1ID

Phenolphalein w81 Fluorescein A1 Luminol 11

v
=

st co o o a da a4 o d
Tenidsclomiduiuaniunininme luntaseiuion
P & A o = & A A
gNENIATILLREAABNINAEININNARRATAUEAT
A [ % d’j a [ % dl dl a dy
nannauiuNulodmngiwulunfiaimeg wanaini
Tannafifianisiwidenainarsauliiiien [6] gliuea
gninmagauAsUIAenAILsnIiel] A.A.1937 Tag
Specht sian11ul A.¢.1951 5 1ing & wea nmaniy
tmasnAtfuawe Tamenlefuesn waziinauly
nMInARIILLAen winudn ladas Wetiuinaniy
a13%149 2 9iin 1wl A.A. 1966 Weber A91i1g A28
Grodsky 11l5ulge TneinTns enulesuawss 11 14 Ay
lalasiauilefeantas (H,0,) wudnHaNmNNZaNn
Azt Wl Aaiugnsues weber Aadunfianldlunng
s A a .

naaaulainuiniganefaqiiu [7] n19nsaniasy

A = as a 1 aa A A
Wanunatlsuazmaila Tnausazisaziaanldnu

12
o A a v

dp a dl [
ANMNMHICANTBINUNIVAG FaNuHA b ADau

()}

n

< o o o oo 2 , S a
niinnnutaula 7 ﬂWUM@QLM@@@%Iu@D’]uV]Lﬂm

q

o A v b4

~ A a
wig iasannuneaiadaauiadinll luanunifinme
o a 09/ v = 1 Q”
dnazmtisugnuuiinlaeanuniize llianuiiaziases
27U TS AINANAINENNS RN AN ARS [8]

=2 a o di a c Y a ¥

NNTANHNINEITRINTTIATILTEU L TTTNT A AT LEW
ladamgetluarun19ifmanendans tae Fourier
Transform Infrared Spectroscopy (FT-IR) W oe

aaa

Anrzindule s uiutmineAans g lbindne

b2

Y 1 b2 1 Yy aa = o o I
Wuleyu fntlau dnatiu dnanes diseti9aun

b

asnzinydanyNeaddundsinglu Spectrum
arnsnanuunuazuladuloaanls 3 ngu nguusn

Wudulasssugndnlfainieg s Wuladae 1w gu

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 July-December 2020



aa 2 Ay o 9 = o

BLATAUU T3 Spectrum Wiﬂﬂﬂﬂﬁmziﬂﬂlﬂﬂﬂﬂﬂ
T 4 e = = g

waglaa nqungesns f1lun denansdaduly

1 4

a -ﬂl % o & o ] dl o
5370177 NiAandms Tunguaninaidusaadeing

) q

£
1 v

anladamsed dnaniine fnanes fnlaasu way

q
v '

fwastanfn wanannil Farrugia [9] ANMINTILA

st Aninmaesseaseadiniiowaendoanisld
WMANA Leucocrystal Violet 1 A1 A Leucomalachite
WALA Fluorescein WAz MANA Luminol HAIIUARE

% o & o 9
srydndsngresseainuceiideuiaeauuianin
deeu WennaaudlgmAaila Leucocrystal Violet
7% Leucomalachite green inATlA Fluorescein A e
WARA Luminol wazuui1A N f8ud waznils
R R IR IS AP I E R I BT RE T R AR
Fluorescent 134
a o o ' v v A
neAsEAanaa ludinadiunisamanmLden
= & a e a | o va e & =
BAANHLBNWRAEN LT amiNIu adeRsaulanay
o = U a I's =
nanasAneanisldmatiaglannanlainsu
(Lucomalachite Green Techiques) WALINATAYH LB A
(Luminol Techiques) Taa@nw1n1il3eu gy
1/9:AMB N NIRRT ENANNA LR A AUUEN AT
4 HA9RINIENNIATIAAINANLEPINANITNAZBLATIL
A v ] = a a = v [~3
wanliadallss@nsnn wiranlfazaaninGouas
g uazwsnzd miunnInsaanunn ame iy
LIIUNG9°] UANAINTINUAILAINA1AZAINA TN A

s lemimaanusnuiFiinenAans dsall

[ L4 aca
TARAUNTILALIENS
ansaluazasiainldlunsaaas

1. ngusnadan 14 lun1s3de Ae f1 a1uau

15 93m taun 1) Erelnadang 2) ddrednn 3) 6n

draaqnans 4) d1lnatedainaiavng 5) £

TN TINYIPNAR UV INNTY YA NS

7 Ul 17 adufl 2 nangrau-sunau 2563
naedLnaiant 6)81Inatedmaiadnans 7) &0

b2

11 a9 8) finrlau

v

)
251 9) finduaaany 10) &0

ANUAL19 11) H1aTudA1 12) f1aiuadnane 13) N
@ 14) i luuden wag 15) B luuasnans

2. 415NN TGl un 1 naanedl 1A wn
Leucomalachite Green, Luminol, Acetic Acid, Sodium
Perborate, Sodium Hydroxide & a £ 3% Hydrogen
peroxide
8N19NARDY

1. mreNAee19iN lne AT uFAa9819 1UA

% a a a v a
NA19 18 WURNAT 819 34 LTURLNAT ARDANN HThin
1n waz 135 1m lunnaiusaasingsassaainwel
=l = e ol/

2. wranansnd glannanlasingu Inads
arsafiglanianlainiu 0.2 nfu Tnaldinsasds
2 ANLUNUY AN uRINIazane N e anega s
131104 67 Naaans Auliiazatsdulilafeniu i
N9ALET 7 N (Acsic Acd) 333 a7 8 M9 waz A el laf uesn
139103 0.67 N34 LAz lELATeINILLNIMANAUN T

1 & :/’ o % [~3

azangatanysnl antuiinn ldeaufafivlduan

ViuNeUuAN 4 89AN LAZLATEN

q a

wha@an oA

_ e}

o =

a1sAgiuaa d9a151A8 gluea 0.25 nFu uaz

'3

Tnanlansanlds (Sodium Hydroxide) 2.5 nFuazane

F el Nna W 50 1 AR 8 m7 waslalnsulasaanlas 3%

hol

(Hydrogen Peroxide 3%) Tutinnau 50 Aadans azl

=)

= a =3 vy a =3 9149/ <
arsiaiginea tivldraaufiafen ulinguiu

BN 4 89A0

a

a o i

3. wistnsetudeauyanlngldvaannians
AuLAaA LT (Ethylene Diamine Tetra Acetic Acid)

WA uAeALgAn TUNNSTULAZIIAIANINTA L

= a

faatne T liulugfiungouug 4 ae lnaiReans

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 July-December 2020



W ludmadqu 1:10, 1:100, 1:1000 TasBuImg 69

nangli Figure 1

2
v
v

1:10 1:100 1:1000

Pig blecod 1 ml. Pig blood 1 ml. Pig blood 1 ml.

Distilled water 9 ml. Distillled water 9 m Distillled water 9 m

Figure 1. How to dilute pig blood in different ratio.

4. Usziiusessaavinues Auanelu Figure 2
AUBNUREN USRI dauATILIEReA 1:10, 1:100 LAY
1:1000 MNAAU TAeN191 391U 70859 el 9 A 911
AuRainNeguursasdalildurudngn 1 Alansu
WiniunnARe 4191u9U 3 A5 TneusiarATanenalin

AT duszazaan 1 41nn

q a

Figure 2. Pattern of Shoeprint used in the experiment

5. NA4RN UL LR8N AU WNWRREN
a4 A
Paguuezadeliflduiniingn 1 Alaniu wirdunn

AT T191U0 3 AT BEUNABREINIRIIRTAATIL

wanfaamatinguianlavinTunazgiuaa Tnanas

TN TINYIPNAR UV INNTY YA NS
) U 17 atud 2 nsngrAu-Suinmu 2563

a 1 £ o d’l a v dl o
annuliiaiianeauuuiag edananisallunis
a aaa < Py
Wad)isannisdsngauresses saaminueaiarnng
Wadisanisiesuas nelindesdnegy Cannon
sx500 is lunnsdnanan wazliiuindayauunisa
o K
Tunnua
o Ao = 1% v KX _ v & o

6. tnawntunnlannTuindeyaliinoed

Azuuy Wallunisszylsz@nsninnisasaansny

A v v dl' A aa
wwansasasinuel Tneldarasiianteatslunis

=

naasuuIdpelsunsudnidag spss anmanldlu
N19RnENAqE A%l 1Eun Alede douideauy
NIMTFIU NNTNAGALT WazaDAN1TAATIZH AN
L9 IUUMULARINIS

7. anvuansnnTe e ud sz @nsnnn
708999 L9 NAT LR AL UEN AN TRARNWIN 15
g1m TuseAanumudndudnsdau 1:10, 1:100 WAy
1:1000 faematingTanianlavingu uazgiivea fog

N AZLULAINATNEE

Table 1. Scoring system for shoeprint evaluation

Score Meaning
Excellent efficiency is seeing the
4 shoeprint very clearly. It's beable to
confirm desing of the Shoeprint.
Well efficiency is seeing the shoeprint
3 clearly It's be able to confirm desing of
the shoeprint.
Fairly efficiency is seeing the shoeprint in
. Some part.
1 Low Efficiency is seeing.

0 Not to appear the Shoeprint,

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 July-December 2020



NANISANE
= < P

1.HANTANEINTTLIINNTUTBITRE TR el
Tngldn1sdszviuseasaaiinuelauntinie 15 sia lu
8MINEIUAINNLINTW 1:10, 1:100 waz 1:1000
AINANAL ANNUUNINITATIATDL DN LE9F Q¢

a e a a =l 1
watinglannan e uazgiiuea Tnensdanuaun
WU LAZAALANTINNG AL LULHANIINARBIANN
nweng nsAnnLdTmatingiuealiflsrdnsnan
% al 1 a e

sagsaiinuaandnatiaglannan lainau uazau
Winduiaanludnsndauw 1:10 418130M 39989 1
Usz@nininvessessasiinudlfnngn manudindu
BanluanIdat 1:100 azlisz@nsnnesessaaiiin
welaszAulunae wazANdindwaan lugn g1

o

1:1000 ﬂizﬁw%mwmmmmmLﬁ']l,w]q@sgiui:ﬁuﬁ"] G~
uamslu Figure 2-16

1.1 finda@a1a wudunetinglasnanladingu
uazinailagiuea Tuszaumudindgu 1:10 Usng
Usr@visnmaessessesiinulanin anunsonmaigail

uRBeuieuiveti uaananeusesiin g Aaianli Figure

3
Before blood testing | After blood testing
Ratio of
pi Lucomalachite Luminol Lucomaladhite Luminol
= green green
blood
o ———-
l", Ty
solution i g
~ 23
1:10 S
B Y
E e
solution
1:100
t
[\ '8
solution
1:1000

©

C

NIATINGNNFRASUNINMINE TN YNy TUT
U 17 atud 2 nsngrAu-Suinmu 2563

e
7
Figure 3. Pictures and quality of shoeprints on the
White cotton by using the two techniques in different
ratios of the pig blood solution.
12 ffe@an wudmatingduea Tusziu
Anudnduaengnmdan 1:10 Julsz@nsnanlunis
v al =3 %
AIIATRL TAIUNLANANIN NAITAUIDLTRIUN LK

= «

dpian ann9nngangalTeuieuINe tuey

avnaneNusaadinld Asuansli Figure 4
Ratio of | Before blood testing | After blood testing
Pig

Lucomalachite Luminol Lucomalachie

Luminol

blood

green

solution
1:10

solution
1:100

solution
1:1000

Figure 4. Pictures and quality of shoeprints on the
black cotton by using the two techniques in different

ratios of the pig blood solution.

1.3 frdeaanane wudmailagiuea sz Ay
AHLENdUIAeAERII491 1:10 Hilsz@nsninlunng

A999708 7RI ANTN Aauanalu Figure 5

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 July-December 2020



7

P\
fl

NIATINGNNFRASUNINMINE TN YNy TUT

-~
A

Figure 5. Images and qualities of shoeprints on the
pattern design cotton by using the two techniques

in different ratios of the pig blood solution.

Retio of | Before blood testing | After blood testing
Pig
Lucomalachite Luminol Lucomdachite Luminol
blood
geen

solution
1:10

solution
1:100

solution

1:1000 |

Figure 6. Images and qualities of shoeprints on the
white polyester by using the two techniques in

different ratios of the pig blood solution

AN U 17 atud 2 nsngrAu-Suinmu 2563
Ratio of | Before blood testing | After blood testing Ratio of | Before blood testing | After blood testing
: Pig

Pig Lucomalachite Luminol Lucareiechie Luminol bisad Lucomalachite Luminol Ltmmmdia Luminol
blood —_—
solution solution

1:10 1:10
solution solution
1:100 1:100
solution solution
1:1000 1:1000

Figure 7. Images and qualities of shoeprints on the
black polyester by using the two techniques in

different ratios of the pig blood solution

14 fnIndledinasdaene wusnimaia
alannanlavinsunazmatingfiues luszdumaiy
dindiu 1:10 dsngesz@nsninaessesseaiinulan

a c = dll =l o
1N @amnsnnaigatiiaunaL et utuatnane
Nusaadinld Asuansly Figure 6
1.5 finInaeawmaidnn wudumeilagiuea lu
srauANdinduRendnsdau 1:10 Nilsz@nsan
Tun1Im399see s inULISA NN NaAiLTaYTRILHAN
o a P = A A o
wladniau arunsnmsaaigaliFaunauinetuiu
avnanafusandinld fauanelu Figure 7
2 a ' U a
1.6 BN IWALRAIRATAIARE WLINNATA
alannanlavinsunazmatingfives luszdumaiy
dindu 1:10 dangulsz@nsnineessensasiinulen
a - P A A o
1N @amnsnngaigaiifrauiauietiuduainane

Nusaawinlg sewanslu Figure 8

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 July-December 2020



Ratio of

Before blood testing | After blood testing

Pig
blood

Lucomalachite

Luminol Luminol

solution "\"7‘ il
1:10

1:1000

Figure 8. Images and qualities of shoeprints on the
pattern design polyester by using the two techniques in
different ratios of the pig blood solution

v a '

1.7 1a8uAr19 wudn wetagiues lu
srAuANdnduRendnndou 1:10 Hilse@ninw
TUN19A99990890UANUNIANIN HBLiUsDLRILiN
ueledniau anansanmaigailiton e dudy

avnAnNLTaain e Aaianslu Figure 9

Ratio of

Before blood testing | After blood testing

Pig

Lucomalachite Luminol Luminol

blood

solution

1:10

solution
1:100

solution

1:1000

NIATINGNNFRASUNINMINE TN YNy TUT
U 17 aduil 2 nsngreu-5una 2563

Figure 9. Images and qualities of shoeprints on the
white linen by using the two techniques in different
ratios of the pig blood solution
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Figure 11. Images and qualities of shoeprints on the
pattern design linen by using the two techniques in

different ratios of the pig blood solution
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Figure 12. Pictures and quality of shoeprints on the
white ramie by using the two techniques in different

ratios of the pig blood solution
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Figure 14. Images and qualities of shoeprints on the
pattern design ramie by using the two techniques in

different ratios of the pig blood solution
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Figure 15. Images and qualities of shoeprints on the
white silk by using the two techniques in different
ratios of the pig blood solution
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Figure 16. Images and qualities of shoeprints on the
black silk by using the two techniques in different

ratios of the pig blood solution
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Table 2. Statistical analysis of the shoeprints quality

for both technique

Technique to use X S.D. t Sig.
checking for

shoeprint quality.

Figure 17. Images and qualities of shoeprints on the
pattern design silk by using the two techniques in

different ratios of the pig blood solution
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Table 3. The obtained results of shoeprint image
quality in different concentrations of pig blood

solution from 15 different fabrics using Iluminol

technique
The 15 different The ratio of pig x S.D.
fabrics blood solution
1. White cotton 1:10 4.00 0.00
1:100 3.83 0.24
1:1000 2.50 0.71
2. Black cotton 1:10 0.83 1.18

TN TINYIPNAR UV INNTY YA NS

S Ul 17 adufl 2 nangrau-sunau 2563
1:100 1.1 1.29
1:1000 3.00 0.94
3. Pattern design 1:10 3.44 0.81
cotton 1:100 1.50 212
1:1000 1.00 1.41
4. White polyester 1:10 117 0.71
1:100 1.00 1.41
1:1000 1.72 1.29
5. Black polyester 1:10 3.06 1.14
1:100 1.50 212
1:1000 1.00 1.41
6. Pattern design 1:10 4.00 0.47
polyester 1:100 3.33 1.18
1:1000 1.83 1.41
7. White ramie 1:10 1.00 1.41
1:100 1.17 3.33
1:1000 3.33 0.00
8. Black ramie 1:10 4.00 0.00
1:100 3.67 0.00
1:1000 2.00 0.00
9. Pattern design 1:10 1.83 0.00
ramie 1:100 1.00 0.47
1:1000 2.06 1.18
10. White line 1:10 3.22 0.96
1:100 1.50 212
1:1000 1.00 1.41
11. White line 1:10 2.83 1.21
1:100 1.00 0.00
1:1000 2.33 1.21
12. Pattern design line 1:10 0.50 0.71
1:100 1.00 1.26
1:1000 3.17 0.71
13. white silk 1:10 3.83 0.24
1:100 3.17 0.71
1:1000 1.33 0.94
14. Black silk 1:10 0.50 0.71
1:100 0.94 1.16
1:1000 3.17 0.24
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15. Pattern design silk ~ 1:10 2.78 1.28
1:100 1.33 1.89
1:1000 1.00 1.41
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from checking for the quality of shoeprints from the
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Abstract

The research aimed to investigate the existence of latent fingerprints on a 9 mm bullet that was
immersed in water by using the Small Particle Reagent and Perma blue. is an experimental research. The
samples in were 42 bullets of 9 mm that were analyzed to find out the latent fingerprints. The experimental
time for water immersion was different, which consisted of immediately, 3, 6, 9, 12, 24 and 48-hours. It could
be noted that the Small Particle Reagent provided the better quality of latent fingerprint than the Perma blue.
The findings summarized that the best quality time in inspection of latent fingerprint on 9mm bullet after
water immersion by using the Small Particle Reagent and Perma blue was the 3-hour. Generally the quality of
the latent fingerprint on 9 mm bullets from Perma blue technique was low at all time differences after taking
out of the water. When classified according to the examination methods. it was found that the Small Particle
Reagent provided better result in latent fingerprint than the Perma blue. Also the appearance of latent

fingerprint on 9 mm bullet by time differences of water immersion was not different.

Keywords: Latent Fingerprint, Bullet, Small Particle Reagent, Perma Blu
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Table 1. Fingermark quality scale

Grade Quality of Latent Fingerprint
5 Excellent (43.3-54 point)
4 Good (32.5-43.2 point)
3 Fair (21.7-32.4 point)
2 Poor (10.9-21.6 point)
1 Bad (0.0-10.8 point)

mAwnsinunnaesetaeiaialsk

nsAnATall azldinnsinnsiuqpdnenisie Luses

'
A v A

ANaie AaeLATad AFIS TussuuN1ImTIadaLans
AN aem Ul (AFIS) W iun1ssinmalulat
paNN9AasHn 1T lunnInmageuatsiuwHiole Tnad

srUUAYH Software A1UFUE1UW WATAITUIDS AN

The Sci J of Phetchaburi Rajabhat University
Volume 17 Number 2 July-December 2020



ANANTUTVBI9AAN WS LAY (Minutiae) 189a7E)

Auritladienthidinsaaeuiugdieys udaAiuanien
ANANAUT VI AAN I UEA VAT N LAY (Minutiae)

o

v

\ = = ¢ & ya
[51’1\'1"] ‘nﬂﬂﬁ?ﬁﬂﬁﬁluﬂﬁ‘\iu WA

o o

{19 81NANITA AN
ANTOUZLAL (Minutiae) n@jmmmmmaﬁqﬁmmq
AuRMafigatinangIu 7 dinnufFeuineun N Inges

= =
anetiadlauel Tunmasaspfaiimindu

NANI52AE

HANNTANHIAMANINIDE A8 HINBURILIW

¥

" -~ = T aa
nerquiluauin 9 NARLNAINUTUI A2835 Small
Particle Reagent b33 Perma blue WAAZTI91IA0

. . & Y. o
mamaninszquiluauaniAuanalusgei 2
AINAITI4A 2WU41 35 Small Particle

e

Reagent 19413171 N4ATIATanUsaaaefiaiiauels

D

vunszquily 2u7n 9 fadwuas Ae 9a99an 3 Gl
Kpzunuednwiniy 27.33 faunnegluszAuin
na"4 (Figure 1) sevasuniignanwarlusssu
291901 6 F2Tu¢ IFAzunumIad LTy 16.00 uaz

901981 9 FaTua IHAziuuRAsWINgY 12.67

Figure 1. Latent fingerprints that appear on a 9 mm

bullet by Small Particle Reagent over 3 hours.

A

C

NIATINGINEAASUNININENT 1A Ny TUT

7, . o o <
= AN Un 17 aUun 2 nTngIAN-5UNAL 2563

AINANFWA 2 W1 35 Perma blue 19919879
aa = = P
ANgn Nnsaanusasaiaiadeunuunszquilu auin

a a & o P S .
Aadms Ae da9ian 3 dalue IRAzuuwadeindu
0

AusnInsesataiaflaudsuunszquiuauin 9

' 1
o a

Haawwmng agfluszAumAngalungaaa1nIanasain

q q

£

o 5 d’j o
UINTEGULIUTUIINL

Copraiamed  Exedpres

Figure 2. Latent fingerprints that appear on a

9 mm bullet by Perma blue over 3 hours.
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fingerprint by Small Particle Reagent and Perma blue
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T T2 T3 Fingerprint T1 T2 T3 Fingerprint
Immediately 3 16 8  9.00 1 Bad 3 3 0 200 1 Bad
3 Hour 29 26 27 27.33 3 Fair 9 7 8 800 1 Bad
6 Hour 16 25 7 16.00 2 poor 2 4 6 400 1 Bad
9 Hour 15 16 7 1267 2 poor 2 0 4 200 1 Bad
12 Hour 12 3 6 700 1 Bad 1 0 4 167 1 Bad
24 Hour 8 3 0 367 1 Bad 0O 0 0 000 1 Bad
48 Hour 0o 1 0 033 1 Bad 0O 0 0 000 1 Bad
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Abstract

This research aimed to design and construct a low cost incubator to apply for chicken, duck and
quail egg incubations in Hinkow village community, Taktok sub district, Muang district, Tak province.
Temperature and humidity are important factor for egg hatching, it is necessary to control both of them and
humidity in incubator for hatching each type of eggs. Two 60 Watts incandescent lamp bulbs were used as
heater in this incubator. Temperature and humidity were controlled by DHT22. A water tray was placed at the
bottom of the incubator to increase air humidity. A ventilation fan controlled by micro controller was used to
release air for decreasing air humidity. The incubator was designed with the size of 60 cm x 50 cm x 75 cm.
It was able to hatch 3 trays of eggs. Each tray contained 50 eggs. So, it was able to hatch total 150 eggs for
each time. From the result of testing with 30 eggs, it was able to hatch 24 chicks or 80% of eggs. It was able

to control incubator temperature in a range of 36-38 °C and relative humidity in a range of 58-60%.

Keywords: Incubator, Community, Low cost, Chicken egg
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Table1. Materials and cost of incubator

Cost

Materials (baht)

1. Aplate of 15 mm thickness plywood (size) 650
2. Two 60 Watts incandescent lamp 60

3.  Temperature and humidity control unit 1,900
4. Tree chicken egg trays of 30 eggs 27
5. Plastic tray 30
6. Birth tray 15
7. Insulation 125
8. A plate of 8 mm thickness acrylic sheet 120
9. A bar of aluminum angle (6 m length) 250
10.  Screws and nuts 175
11, Electric wires and electric cable device 150
12.  Wages 350

Total 3,852
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Abstract

This research aims to study the attribute of shielding gamma-ray of lightweight aggregates
concrete blended with ground rice husk ash (LACRA) for 4 examples in the energy range 224.92 keV to
662.00 keV. Analyzed by X-ray fluorescent technology (XRF) and WinXCOM program. The result
showed that the LACRA1 (Lightweight concrete without ground rice husk ash 1) has better the mass
attenuation coefficient ( £ ), mean free path (MFP), half-value layer (HVL), effective electron number
(Z ). effective electron density (N, ) than the others. However, they tended to decrease the density
according to the ratio of ground rice husk ash which resulting in the effectiveness of shielding radiation
decreasing. This research indicates the that energy range 224.92 keV to 662 keV, the LACRA can
apply to make as shielding radiation wall However, it is need to consider the thickness form half-value

layer (HVL) to improve the shielding radiation effective.

Keywords: Rice husk ash, Mass attenuation coefficient, Half-value layer, Mean free path
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Table 1. Showed ratio of ingredients of LACRA

LACRA LACRA LACRA LACRA
1 2 3 4
Material
Content  Content Content Content
(%) (%) (%) (%)
Portland- 30 25 20 15
cement
Rice 0 5 10 15
husk ash
Sand 50 50 50 50
Ca (OH), 9 9 9 9
Gypsum 9 9 9 9
Ca (ClO), 2 2 2 2

Figure 1 LAAYAI8E19B TNIALLNHANLETLNAL

UARZLDEIA 19 4 Aot

Figure 1 Show examples of mixture of LACRA
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Figure 2 Show density scales
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Figure 3 Show X-ray fluorescence (XRF)
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Table 3. The chemical compositions of LACRA in

wt.% fraction of elements

Wt.  LACRA1 LACRA2 LACRA3 LACRA4
(%)

Si 22.389 24.496 26.403 32.768
Cl 4.427 3.770 4.545 5.049

Ca 33.345 35.063 36.137 39.988
Fe 36.034 34.120 29.949 19.499

Cu 1.919 1.779 1.604 1.641
Figure 4 Universal testing machine Zn 1886 0.773 1362 1.060
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Table 4. The mass attenuation coefficient of

LACRA in the energy range 224.92-662.00 keV.

The mass attenuation coefficient

Energy (cm?/g)
(keV)  LACRA LACRA LACRA LACRA
1 2 3 4

22492 0129  0.128 0.128 0.127
25163 0.121  0.121 0.120 0.120
288.39 0.112  0.112 0.112 0.112
337.72 0.104  0.104  0.104 0.104
40176 0.096  0.096 0.098 0.096
47990 0.088  0.088 0.088 0.088
564.09 0.082  0.082 0.082 0.082
662.00 0.076  0.076 0.076 0.077
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Figure 9. Mean free path of LACRA
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Table 5. The stress of LACRA

Material Load (N)  Stress (N/cm?)
LACRA1 Peak 12085.0 83.923
Break 9137.0 63.451
LACRA2  Peak 10382.1 72.098
Break  8215.3 57.051
LACRA3 Peak 5633.5 39.122
Break 4284.7 29.755
LACRA4 Peak 4846.2 33.654
Break 3656.0 25.389
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Abstract

Laboratory safety is very important for all laboratory staffs and students. Therefore, the
National Research Council of Thailand has established safety management guidelines in accordance
with the ESPRelL standard, which consists of 7 components as follows: (1) system administration of
safety management, (2) chemical management systems, (3) waste management system, (4) physical
characteristics of the laboratory equipment and tools, (5) hazard prevention and correction system,
(6) providing basic knowledge about laboratory safety and (7) data and document management. The
microtechnique laboratory, Faculty of Science and Technology, Phetchaburi Rajabhat University has
implemented the safety management in accordance with this approach. The results showed the
significant improvement of all components. At the beginning of the project in September 2019, the
total score is 22.3 percent whereas at the end of the project in February 2020, the total score is 87.0
percent. When considering in each component, the score of the 7" component: data and document
management; has reached the full score of 100 percent as it is an easy to manage element and the
documents can be prepared and compiled simultaneously with the enhancement operations of the
1°.6" components. However, the 3¢ component has the least score of 82.5 percent due to the
limitations of laboratory waste delivery, treatment and disposal which the additional budget and long-
term management plan and need. However the score of this component is significantly increased
because of the short-term implementations such as management of waste data, waste collection and

waste minimization.
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Figure 1. Microtechnique laboratory layout

Figure 2. (A) The front of microtechnique
laboratory prior to the management, (B) The
balcony of microtechnique laboratory prior to
the implementtation and (C) The interior of
microtechnique laboratory prior to the
implementation
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Figure 14. (A) Identification of working area:
yellow tape for high risk area and red tape

for extreme risk area, (B) Eye wash equipment
and inspection, (C) The provision and putting up
sign of location of chemical spill cleanup kits
and (D) Putting up of several signs

(after the implementation)
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avAlsznavuanslis Figure 20

Table 1: Percentage of scores for each

component

Element Sep. 2019 Dec. 2019 Feb. 2020
1 20.0 80.0% 89.7
2 13.0 67.3 90.0
3 3.5 27.0** 82.5**
4 51.3* 66.3 86.0
5 12.3 64.6 85.4
6 48.1 48.1 85.2
7 10.7 64.3 100.0*

594 223 59.9 87.0
* Maximum ** Minimum
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Figure 20. Percentage of scores of all
components at different duration of laboratory

safety enhancement
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Abstract

The purposes of this research were (1) to develop the relationship of data science technic model
in student relationship management and (2) to evaluate the relationship model developed. The
research consisted of 3 stages. There were analysis and literature review, learning model design and
the model tool evaluation creation. The Sample were 5 experts selected by purposive sampling. Data
collection tools were the system and the assessment of appropriate model with 5-level rating scale. The
statistics used in data analysis were means and standard deviation. The results showed that (1) There
was to develop the relationship of data science technic model in student relationship management that
was divided into four dimension of SRM and seven data science technique. (2) Evaluation of five
experts indicated that an overview of developed instruction model was the very appropriate (X= 4.46,

S.D. =1.35)

Keywords: Data science, Student relationship management
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Abstract

The purpose of this research aims to design a water aerator driven by solar energy and study
the variable that effect of aerator in water by solar energy’s capacity system for wastewater wells area
as 150 m2. Oxygen, pH and suspension in water was an average 4.50 mg/L, average 8.67 and
average 171 ppm., respectively. All four data were used as data for design and fabrication
equipment aerator in water with solar energy. The result was found that the buoy’s volumetric was as
average 0.1215 m3. The durian propeller has an average of 10.80 m2. The solar cell was used about
an average 0.35 kWh. An aerator device efficiency in water by solar energy has an average surface
as 63.78%. After implementation, oxygen in wastewater was increase to 38.44%. The pH was
decreased an average as 9.69% and (TDS) was decreased an average as 31.58%. When compared
to the standard of inland water quality, it was found that all of variable was standard of inland water.
When it was considered the equipment breakeven point of aerator in water by solar energy, the

payback period was 10.40 years.

Keywords: Oxygen in water, Solar Energy, Durian Thorns Impeller
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Figure 5. Equipment installation of oxygen in wastewater wells

Table 1. Initial data before using solar aerator installation

Time TDS DO Ps Py
(hr) P (ppm) (mg/L) (W) (W)
09.00-10.00 8.47 162.00 4.97 345.60 211.00
10.00-11.00 8.36 128.33 5.18 348.32 218.54
11.00-12.00 8.25 121.33 5.40 365.65 241.15
12.00-13.00 8.15 120.33 5.62 372.71 246.80
13.00-14.00 8.06 119.30 5.83 315.53 190.28
14.00-15.00 7.95 118.31 6.04 279.2 146.95
15.00-16.00 7.83 117.00 6.23 220.4 84.78

Note : All data were collected from 3 - 5 April 2019
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Figure 6. The graph shows the relationship

between oxygen values and time.
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Abstract

A purpose of this research is to study a rubber sheet production in order to be as guidelines
for the improvement of the rubber sheet production for Suan Luang Ratchamaitri, Muang district,
Chanthaburi. The study, based on the data-collection of the rubber sheet production process using
the Production Process Chart, found that there are 44 steps, which can be distinguished into 4 main
steps. Besides, the data is analyzed by using the Flow Process Charts. Calculation indicates 8
factors that cause the delay in the rubber sheet production process. Moreover, five factors have been
found causing the delay in the production process, which are exhaustion, waiting time, remoted
distance, inappropriate equipment and insufficient lighting. In addition, the study has brought the
principle of ECRS to improve the rubber sheet production, by putting on appropriate equipment and

change position, in order to reduce the time of working and reduce distance of moving raw materials.

Keywords: Rubber Sheet Production Processing, Flow Process Chart, The Improvement of Rubber

Sheet Production
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Table 1. The flow process chart of preparation of field latex

Flow Process chart

Summary
Chart NO. 1 Sheet NO. 1
Activity Present Propose Saving
Activity 1 Preparation of field latex Operation O 4 - -
Transport |$ 3 - B
Method : P
etho roposes Delay D i B )
Inspection D 1 - -
Storage v - ) i
Distance (M.) 2.6 - B
Time (Minute) 2.50 - -
Ti(me Distance Chart Symbols NO. of
Process Description In Employees
Second) (Meter) O ¢ D D v (person)
1. Lift field latex to weigh 6.05 1.5 v 2
2. Field latex scale 19.42 - v 2
3. Add field latex to filter 03.53 0.8 v 2
4. Field latex filter 20.19 - v 2
5. Lift field latex into the tank 12.52 0.3 v 2
6. Pour field latex into the tank 21.77 - v 2
7. Add water to the tank 41.65 - v 1
8. Stir latex together 24.91 - v 1
Total 150.04 2.6
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Table 2. The flow process chart of the coagulation of field latex

Flow Process chart

Summary
Chart NO. 2 Sheet NO. 1
Activity Present Propose Saving
Activity 1 The coagulation of field latex Operation ( ) 8 - -
Transport ¢ 8 . )
Method /Proposes Delay D 4 ) )
Inspection D - - -
Storage v - - -
Distance (M.) 235 - -
Time (Minute) 1266.35 - -
Process Description Téme 3532%6 char Symbols EmNp(I)c;yoges
Second) O ¢ D (person)
1. Letting latex into Takong 26.42 2.2 O D 2
2. Pick up acid 15.02 4.6 @) D
3. Add acid 11.93 - D
4. Stirring up rubber 28.23 - D
5. Scoop out the sponge 14.92 - D
6. Pick up the plate 11.32 3.7 D
7. Insert plate 66.33 - D

O

8. Leave it in Takong to let the rubber hardens 64,800 -

o
O
OO00O00O0O 000000 o0o0o0o0ooo0ooo
A RRN R R R R R AR R R R R R EIN

2
9. Remove the plate 44,92 - O
10. Put the latex on the grille 16.84 0.8 O D 2
11. Move the latex to the rolling machine 14.99 0.5 O D 2
12. Feed the latex into the rolling machine 11.24 - |$ D 2
13. Place the latex 18.38 - @) 1
14. Move the latex to dry 60.93 6.7 O g
15. Raise the latex to dry on top 24.91 2.5 O D 2
16. Hand the latex on top 38.14 - |$ D 2
17. Lift the grill out in the sun 14.37 4 O D 2
18. Rest to dry 10,800 . |$ D .

Total 75,980.75 23.5
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Table 3. The flow process chart of drying rubber sheet

Flow Process chart

Summary
Chart NO. 3 Sheet NO. 1
Activity Present Propose Saving
Activity 1 Drying rubber sheet Operation O 2 - -
Transport ¢ 3 . .
Method Broposes
Emenyor e D 2 : :
Inspection D - - -
Storage v - i i
Distance (M.) 20.1 - -
Time (Minute) 5,041.32 - -
Time . Chart Symbols NO. of
Process Description (In Ezllateatr;(r:)e Employees
Second) O ¢ D D v (person)
1. Bring the rubber sheet in front of the v 1A%
drying room (Rubber sheet waiting at the 21.65 17 v
sun-drying point) 1Ay
. . 1AU
2. Picked up the wood inserted (Wood G
04.95 1.8
inserted beside the drying room) v 1A
3. Insert rubber sheet 09.99 - v 1AU
4. Bringing the rubber sheet into the v
42.57 1.3 1A
drying room
5. To bake rubber sheet 302,400 - v -
Total 302,479.16 201

The Sci ] of Phetchaburi Rajabhat University
Volume 17 Number 2 July-December 2020



A\ #

NINTIMYIANERT WRNNTINGRETIUAYNYTUS

N Uit 17 atiuil 2 nangnen-Suane 2563

Table 4. The flow process chart of sorting and packing process

Flow Process chart

Summary
Chart NO. 4 Sheet NO. 1
Activity Present Propose Saving
Activity :  Sorting and packing process Operation O 4 - -
Transport ¢ 7 - -
MethodProposes Delay D 1 -
Inspection D 2 - -
Storage 1 - -
Distance (M.) U 315 - -
Time (Minute) 5.53 - -
Time Distance Chart Symbols NO. of
Process Description (In (Meter) Employees
Second) O ¢ D D (person)
1. Remove the rubber sheet from the drying O D D v 2
room and place it in front of the factory. 77.29 1.3
(Rubber sheet is waiting in the drying room) O D v
2. Take the rubber sheet out from the grill 19.43 - D O V 2
3. Lift the rubber sheet to trim 07.22 17 @) D O V 2
4. Trim the rubber 13.56 - D 0O V 2
5. Rubber sheet classification 07.91 0.5 O v 1
6. Take the rubber sheet to weigh 10.20 1 O v 1
7. Weighing rubber sheet 06.66 - O D v 1
8. Move the rubber sheet into the tank 10.55 5.8 O D \V/ 1
9. Put the rubber sheet into the tank 62.40 - O D v 1
10. Bring the rubber sheet into the compactor 08.88 0.5 O D v 2
11. Compression of rubber sheets 12.77 - D v 1
12. Moved the rubber wrapped in a bag 07.80 3.4 O D v 1
13. Wrap the rubber sheet with a bag. 70.49 - D v 1
14. Putitin the warehouse 16.80 2 O I$ D 1
Total 331.96 315
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Table 5. The rubber sheet production process

Time Distance  Working

Process

(Insecond)  (Meter) Process

1. Preparation of

150.04 2.6 8
field latex
2. The coagulation
75,980.75 23.5 17
of field latex
3. Drying rubber
302,479.16 201 5
sheet
4. Sorting and
331.96 31.5 14
packaging
Total 378,941.91 75.4 42

Table 6. Sub-step delay

Process Sub-process

1. Preparation - The process of adding

rubber water to the tank

- Steps to insert the plug

2. Transformation - Steps for removing the plug

rubber - The process of moving the

rubber to dry

- The process of bringing the
3. Baking rubber
rubber sheet into the drying

sheet
room
- The process of removing
the rubber sheet from the
dryer to the factory
4. Sorting and
- The process of lifting the
packaging

rubber sheet into the tank
- The process of wrapping a

rubber sheet with a bag
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