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ABSTRACT 

TITLE DESIGN AND DEVELOPMENT OF COLORIMETRY PROGRAM 

ON A SMART PHONE FOR pH ANALYSIS 

AUTHOR KANYAPHACH ARMART 

DEGREE MASTER OF SCINCE 

MAJOR PHYSICS 

ADVISOR SOMKID PENCHAREE, Ph.D. 

CO-ADVISOR : ASSOC. PROF. JINTANA LAOPAIBOON 

KEYWORDS : ACID-ALKALI, ANDROID SYSTEM, pH-METER, pH VALUE 

This report presents the design and development of colorimetry program on 

smart phone used for determine the pH value of the clear sample solution under 

Luminescent light controlled. The sample solution was reaction with indicator to 

change the colors. The standard pH meter (713 pH meter) was used for calibrate. The 

results show that the colorimetry program on smart phone developed has potential 

to determined the pH from 4.00-8.00 (error < 6.00%) and the high potential of system 

at pH 7.00 which 99.72% precision 99.29% accuracy (n = 7). It also has pH analysis of 

6 natural water samples corrected from Ubon Ratchathani province. 
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'UVIVI 1 

0 

'UV11J1 

1 iJ11mnrntllflfl'IJ11f1fl fl ei ci fl'IJl;'li;'l11 , , , 
'UJ11vmvir11fl11l.lb (pH) b 

J1 pH b'll'U 

r11 pH fati 

pH b'Vl1nu 7 25 t11r11 pH 

tieitin-h 7 pH mnn11 7 pH 

pH 6.50-8.50 pH (bU'Umvi) 

1 

pH pH 1 b 'UJ11 

[1] 
' 

fl11l.lb 1;'11l.!11t1"il1bb 'Un U'U m11 i 

b b v11i!'U 

"ll'Llvi 1vii1fl11l.l b mnn11n'U 
'\J 

tifo b lJ'U15viueinr11fl11l.l b 1vitim1tl11 tlb vfou 
'\J 

pH 

pH meter 2 bb'U'\J 

bb uu'l"ln'l"l1 bb bb urn 

1;'11m1t11'vir11 pH pH 

pH meter 
'\J ' ' 

:iJn 1-Ul bll'Ui.=11'U1 vtaj v\'11 nun11tl11 u1m 

mfli;'l'U1l.l [2-4] 
' 
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vt'11 f1"vHn tJ muvn ::ad m.J1in 1 fl 'U :u bb'1 fl11l.I b-t'l.l"UB ..:i b tJ n b 'Vl flUfld-h 

Colorimetry hJ·;h:u b ll'Um1L111 b tJ tJ b bb 'Um 

fl11l.1'1 f1 [S] m1ih 1 tJ1 ib'iJ'U Colorimeter 'Utl1 [6-7] bb'1 
' 

1 bA11 e:i..:i 1'U.LJ'11bv1e:itJ1 b :u 'U [8] vi'..:iJ'U 1'U..:i1'Ui tid:u n'l.;1 bb'1 w.J'U 1 

bfli'U?l1vt1''Um1i pH n11 tiuV'l b V'l pH tl'U 

3.00-9.00 713 pH 

meter b Vi tJ'\J 1 tJ1 1 f1 

bb ?\'1vt1''UU Bf1fl11ll b lJ'Um 'Utl1 

1.2 • 
b v1e:ie:ie:in bb'\J'\J 1U1bbf11l.IU'U'1l.11{'Vl1 

1.3 

bb 'U 

1.4 

1.4.1 e:ie:imb i 
.f11'\;1:U1111 'Uf111BBflbb 'I.JU 

1.4.2 b tJ1 BBf1 bb f1fl11ll b e:i..:itl1 

bVltJ'\J bbB'V'l'V'lfofli'UntJ fa\Jle:i{ (713 
"' 

pH Meter) 
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...; 
'U'Vl'VI 2 

.Uh.1i'VltJ1'Llvm6 AB ?lm{'Vl 1 Wiko 

RIDGE AB Android Os 4.4.2 
' ' ';.J 

(KitKat) CPU: Octa-Core ARM Cortex-A 7 Processor 'Wfl1'i 

1.4 GHz IPS LCD Capacitive Touch screen 16 MP 

1280x720 Pixels (HD 720: fll1'l 5.0 '61: 295 ppi) 

(GPU: Graphics Processing Unit) bb'UU Mali-450 MP 

Corning gorilla glass 3 b'Vlfl 1'W Full lamination vrtl1tJfl111Jlil1mtJ 1 m11vrrrnnuu'WVifl-ilm.ifl 

"1J'U1\Yl 16 GB RAM "1J'U1\Yl 2 GB microSD 

Card 64 GB HTML Brower WiFi HSPA+ EDGE vt1B GPRS 
" ' 

bb 'U'U 1 Bluetooth ij B'l 
" 

ail ii ii v .:::.,q q i.I ii ail ai Q.I 

13 MP 5 MP 611'lm 

11'1 LIYltJHzj'lfl1'ivttl1'lnm (Zero shutter lag) 1 vln?lmyj 

Bl'lL'Wir&l (Auto focus) Sony 
' " ' 

(Touch focus) Li-Ion Polymer 2400 mAh 

Accelerometer Sensor -1i1tJvt1J'Wvt1BtJfo b 1 uu 
' 

Proximity Sensor 611vrrum'iUl'lvtti'1"ilB 

bb uue11'l 1'Wir&l [9J 

2.1.1 (Smart phone) AB 

i'l1'UmflmtJ ?111J1'i'1'iB'lrum'i1 .U'l1'W€i'Ub'VlB1b ill'lt-11'1..1 3G Wi-Fi i 
b'li'W LINE Youtube Facebook Twitter 

b i?11m'i'1tJ1'u fl 
" " 

1m L 1 vrlJ., L 
" ' I 

i'.J B'lci1 bB CJl'l?l'l BB fl bb U'U tJ'l11JYJ'U?liJ CJ i'.J bfli'Ubbfl fl 
" " " 

tl1?l'W1"il 1 [10] 
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2.1.1.1 (Operating system) 

5'U1lrn1vi'l i-:iTu V1'11d CJ 1-H0 b '1h5-:i bfl-ii''W 

b"li'W iPhone 'VB-:J Apple iOS BlackBerry 

BlackBerry OS ?lm{vi 1 vl'W Android Android OS ?lm{vi 

1vJ'W Windows Phone Windows Phone 

2.1.1.2 (Application) '\.J 

'U ' 'U 

SMS 1 

m11 b "li'W ?1mfv11 '1JbBn?111 Office 
' ' ' 

'V 1 ti CJ'W 

2.1.1.3 mwie:i-:i b 1u (Web access) 3G 4G 

1 'Wi1'1'1U'W "li1CJ1-Hffi i-:i1'W?1m{vi 1 vl'W?11m1tiv1 e:i-:i Bm vie:i{ b il\91 b 'W 
' 'U 'U 

'WBn'11nd?1m{vi 1 tJ?11m1meM-ru fl11b Wi-Fi ?!1V1-r'Um1v1e:i-:iBm vie:i{b 

b 

2.1.1.4 QWER1Y (QWER1Y Keyboard) 

bb vl'U 

1 bb (Touch screen keyboard) 1 vJ'Uu1-:ii'W 

(6'/1'WUBCJ) (Button keyboard) 

2.1.1.5 (Messaging) 1 i 1 tJ 

1vJ'We:ie:in'11n 1 '\.Jnfie:i 1'W?lm1vi1 

e-mail zj,:i?11 fl 1'WU .ff 'Wth b-d'W Gmail 
'U ' ., 

Hotmail 

2.2 

[11-15J 
' 

2.2.1 (Android) b U'l.16"/Je:ivJbb bb 'U'U 

(Stack) 1 ir:11V1-r'U 

' 
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fl11vl1..:J 1'U"UB..:J bflB{ b 'LI" (Linux Kernel) 1 off ... " ' 
Android SOK (Software Development Kit) bfl-ti''U'U'U 

off Java 1 'Wfl11WWJ'U1 

2.2.2.1 

1) Dalvik Virtual Machine (VM) b bb 'U'U 

fl11BBfl bb 'U'U 1-H'b tl'UB'IJ 
' ' 

2) Integrated Browser Web Browser 

(Webkit) ... 
3) Optimized Graphic 

2 3 OpenGL 

4) SQ Lite b m1v11..:i 1'U61°1'V!-r'U btl'U.if Bl.l" 
' " 

5) Media Support b 

b'li'U 
" 
6) GSM Telephony b L 'U'U 

GSM (Global System for Mobile Communication) 

7) Bluetooth EDGE 3G Wi-Fi Bluetooth 

EDGE (Enhanced Data rates for GSM Evolution 3G Wi-Fi) 

8) Camera GPS Compass Accelerometer 

'V!ti..:J'U'U fa fl GPS b b 
" 

9) Rich Development Environment b rlotl'Uvl1..:J I 
b'li'U Emulator Debugging Tool Memory and Performance 

Profiling Plug-in Eclipse 

2.3 n-rn-bua [16] 

2.3.1 pH 

pH (positive potential of the hydrogen ions) 

(H+) 

pH "UB..:J6111m:mm (1) 

+ pH = -log [H30 ] (1) 
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[H30+] H30+ H+ (moVl) 
' ' 'II 

. --=ii + -7 QJ + -7 dil 25 C [H30 ] = 1 x 10 moVl pH = -log [H30 ] = -log [1 x 10 ] = 7 'U'Uf!B pH 

25 ·c bv11nu 7 ., , '\I 

li'1 [H30+] = 1x10-5 moVl pH= -log [H30+] =-log [1x10-5
] = 5 li'1 [H30+] 

= 1x10-9 moVl pH =-log [H30+] =-log [1 x 10-9
] = 9 pH < 7 

di! ..:::t ;;:1 pH = 7 '1111"1:::mmu'Unm.:i pH > 7 '1111"1:::"11mtl'Ub'U?l 

2.1 

pH 

0 7 14 

mn.:i 

pH 

pOH (2) 

pH+pOH = 14 

(2) 

2.3.2 pH 315 [17] 

2.3.2.1 

3 U1:::b.f1'Vl 

b tJ b b llm u?l 

'111m1tl'UB b lJ'U b lJ'U b 'U?lmfl fll1 n'U 

2.3.2.2 pH o.5 V1tht1 pH) 

b(91 b Vim 1 u1 pH b u1tiu b Vi 
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pH bbU'UeJ'U tlbbi;i'1 Vl1ei 1 

pH) 1 

2.3.2.3 pH 0.01 V1u1CJ 

pH) 2.2 pH 

2 

d d 
.f11'W'VI 2.2 bfll1el-1 713 pH Meter 

2.3.3 

?111vtl b u?l 6UeJ'l?l11'1:::mtJ bb'1:::b lJ'U 

pH 1 myb 

i1 b 'U?leJ ei'U 1 tl CJ'U"il1 tl b ll'UB n bdei pH -uei 'l 

2.3 (3) 
'\I '\I 

HOtz N HOtzN # ,,? de_ OH-
0-C=O H3o+ de C=O I 

,,? o-
# 

HO HO 

(n) ("ti) 
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(3) 

(3) Hin In-

zj,:im1 b bfl nutl1m ru m1ii b oLJlJoLJ'W6llB-:J H30 + 

ihiJ H30 + In- '1-:ic.m 1 °v1m1moLJlJoLJ'W6lleJ-:J 

Hin ii1nn11 In- OH- mn H30+ 

vh 1 ..1m1iib-U'ii-U'u6lle:i-:i H3o + 6'1vi6'1-:i 1 t1-U1-:iviiJ1 1 °v1fl11m-Uii-U'u6lle:i-:i In- ii1nn11 

Hin 'W1tl6lle:J-:Jb'U6'1 
'IJ 

"lh-:i pH bfl blPle:iib tl b'iJuB mtlviU-:i ?1116'1 
'IJ 'IJ 

"111-:i pH (pH range pH interval) 6'11lJ11tl 

(4) 

(5) 

(6) 

pH = pK. d - log [ J in In-
(7) 

(7) 6'11m1t1ue:in-tl1-:i6lle:i-:i pH 

1 u1tl6lle:i-:imvi (8) 
'IJ 
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"" "Vi'rn pH = pK. d - 1 In (8) 

l_ 1 
blJfJ [ J ; pH = pK. d - log-in - 10 in 10 

"" wrn pH = pKind + 1 (9) 

61!-;i-:i pH pH= pKind ± 1 

pH= pKind ± 1 bbl'ltl'1 [Hin] [In-] 

10 100 bvl1 61!1-:i pH 611"Vi1'u-d1-:i pH 

1 m1vi fJ-:i bl°lbl'lfJ{ bbl'i 

pH 2.4 

lndkator 
pH 

A!i;arin R 

mnlph!hakin 

1'hc'110lphtlnld11 

Th;mol hlue 
bw .. ranp.'.'; 

Phennl r.:d 

llmmth) mol hlue 

Chlnrphennl red 

B1orrn.:re,ul 11reen 

.\lerhyl11rc111)'.<: 

Hromplwnnl hlu« 

'lll}1lWI hill>: 
t:h .. I 

,\1"111) l 'iokl Yc'il»w 

0 
I 
2 

I 
,'\ 

[ ,, 

,\ 
J 
5 

.L. I 
10 11 12 

-Red 

Ydlnw 

2.4 b bml'lfJ{b ur:1 

pH pH 
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pH 

pH 
.,l 
'\11 2.5 

Acid Neutral Alkali 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

2.3.4 

fl1 pH b-tl'U pH 

1.50 pH i1ri1bvi1nu 7.40 6.80 

-d1-:i pH 

b 1.60-2.50 

5.50-7.00 
:; 

6.20-7.40 'U1'11CJ .. 
7.35-7.45 

0 "" 7.80-8.60 

pH 

bbrt b bbn b u?tB e:i'U5-1 b u?t bbn 

ll'Unm-1 hJb b u?t b ll'U 1 b 'U 

co2 

161:lii zj-liJMnmll'Ub'U?I 
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2.3.4.1 (Acid rain) 

pH th:anru 5.60-6.00 1 
pH 5.60 b"llt.1 

(5) 502 

503 H2504 

1tJb 'IX pH 3.oo 

(10) 

v\'11 

502 H2503 ' 
N N02 HN02 HN03 

zj,:i tJ b b 

(11) (12) 

2NO (g) + 02 (g) H 2N02 (g) (11) 

2NO (g) + H20 (l) H HN02 (aq) + HN03 (aq) (12) 

b"lit.! pH 

pH bfi'U 

pH b"llt.1 i;i'1 pH 

tJt.1'1J11 1 Ul 
2.3.5 (Buffer solution) 

(Buffer solution) 

'IJB'lbU?IBBt.!tTt.! pH 

n11b CJ'Ubb tJ'1-:i11e:ivmn bde:i b U?I bbfl ni.!e:i CJ'1-:i 1 tJ m1 vn 11 

1 b&l:Wb U?IBB'U'1'11 bu ?IB eJ'U 
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CH3COONa i1 pH < 7 b"ll'W 

NH30H NH4Cl i1 pH > 7 (13) (14) 

pH = Pka + log [salt]/[Acid] (13) 

pOH = Pkb +log[salt]/[Base] (14) 

A: QJ I 2.4 

2.4.1 (Sampling technique) [19-20] 

b 

b.fl'Vl"l.le:i..:i ci1..:itl1 11mb 'Vlflil fl bnu fa tJ bb '\.J..:i 

e:ie:imll'W 2 

2.4.1.1 bb'\J'\J o;ij1..:i (Grab samples) AB bfl'\J b U'W 

fl{..:11 1 1 V11e:imlil1-ff 

bb 1 1111 bfl'Ubb uud b bbV1ci..:itl1 
I l/ I 2J 

611..:i1111bn'\Jbb'\J'Uo;ij1..:ii1 (Grab sampling) 

bnu V11mbV1ci..:i 

tl1 
' 

b"ll'W Vi'Wel..:I U..:I °1ff'1 

tl1 

b 1ll bb uu:5'1..:itllil e:i fl bnum ,:i 
'\J ' 

.J O .J I d IV 21 

fl fl11 bfl'\J Iii el bb ell.I 
' '\J 

1e:iu I "l.leJ\l bb V1ci'ltl1 1fl1\l1111 

2.4.1.2 bb (Composite samples) AeJ b 'Vl'W 

"lle:i..:i bb V1ci,:itl1vY..:i1tJvh CJ 1111 bnu bb uu:5'1..:i lil1fllil m n'W b n'W t:.J 
' 

11:wn'W ii'WAe:i ru 1 

1-tl"ll1,:inmbnu 24 bb V1ci..:iJ1i1'W 151111 bnu 

bb ilfl bfli11ll 
' 
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b-tlu 

ell'1?11V1m1:w 2 
' 

(Composite sampling) 

'Vlfl611 i11m 'Vlfl61 2 

V11rn f\11b llu m1 m11 V1'1 

CJ b 1 bb Vf '1 viin v.J ?i:w n'U m1 '1 

i1e:iruV1fliJ 
' 'U 

mv.J?ll..lnti 1 '!Xb 61 '11811 '!Xb -U1nu 

bb?lln n1'Vlt!Vl"' 1 'U t!'W '111 ru1 bb'1 f\11 

um1 bnu fl bb bfl'Vl bbn 

1) 2 

i.1) bbliJ1 '!X1CJ 

(Grab sampling) 

1 'IX f\11:w bb bb'1 fl CJ fl b 1'W m 1 
' 

bnu 1 30 '11fle:l1 

J1 nrub m1'\J'W b fl 1 
' 

1 (Composite sampling) 

vi11vi 

i.2) 

1 b:w1'11 2 b:wvi1) 
' 

1iibnu 2 b:wvi1) CJrn bb uflVib 

1 30 '11fle:J1J1 

2) J1tiel J1u1m'1 1t1n i5fl11 
'U 

'IXJ11 3-5 'W1Vi 
'U 

'11flt!ti 1 

5!'11 
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3) 

"il1nvi8'Vlan (Main Pipe) b 

m1 bn'U fl111 n8 
' 

n8ml1n8'l.I 3-5 'l.11Vl 

1 1 

1 'l.lmrubn'U fl VJ tim ti1 'l.ltl1 "il ti 

(Na2S20 3) 10% 0.1 150 

b (Residual Chlorine) 
' 

5 'l.!1V1 

2-3 'l.11Vl 1 

4) ·1.Jam1"il 
' "" ' fl1) 'Vl18"il1fl'\J8?1'\J 

'IJ 

5) ru 
' ' d !V 0 CV 0 Q.I CO: 

Vl'l.11 b (Influent) (Effluent) bfl'Ubb ?llJ11lJ 
' 

(Composite Sampling) b 

24 
v ' 

tl1ilei'l'l11m11 
'IJ ' 

2.4.1.4 

1) (Rinse) 

2-3 
' 

(Rinse) 
'IJ 

zj 

2) fl1) b n'\J b °1l'l.I 

(Grease & Oil) 1ml'l1Vl (N03) 'V'l8?1b'V'll'l (TP) 

1 iii (BOD) 

(DO) m1lJbU'l.lb'\J?I (Alkalinity) (Acidity) 

b 1lJ1 b 88 CJ b oiJ1 
'IJ 



rl1tl'n1m.i1J1111'j tn5oQllm 1"1rn1i1 
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1 LJ1 'W cl1.:i .:i b ll'W ru a a b 'W 1 a cl1.:i bb'1 

b 1vi 

3) 1m b bb'1 
'\I 

11.:i 1 1vi 
' 

tl1i;i.:i 1 'W 1 Ll'W 

tl11 

2.4.1.5 1 boLJ:i..JoLJ'W'IJeJ.:Jf1rum'1"ltl1 
' 

Q.J I I Q.I .o:!il I 

m1 bfl'Uma fl'UeJ b b'1 CJ.:J ?1m'W1V11a'U1b1Wbb vt'1.:J'W1Vl:i..J m1:1..J 

b 11 hJ 
'\I 

m1:1..J b 1 b 

fl11Vl11'Ub 't.Ji;i.:i 1 LJ 
' " " ' 

1) fl f1ru.rn'l"l b 1 ilf111 :i..J 
' 

b"li'W A1Vlba61l 

2) tl1.:itl11 

bb n'W b Vlila'Wn'W b "li'W 1 mJ CJ.:J b1Wfl'11 .:J 
' ' 

I ail, .ail I Q.I t,.I I Q.I I I .::ii 
'U a:i..J'IJeJ.:J b?I CJ?f CJ:l..J1 fl fl 'W 'U a'IJ a .:i b fl'U ma m.:i fl i;i 1-:i'U :i..J a a fl 611 b i;i m CJ 

'\I ' 

i.Ja CJ bfl'U 1 m b 1runmJ a 

3) m1 '\.Ji;i.:i 1 'W1a'Ul''W b m161.:i bb?l.:J Yi11 

bb LJ1ilm1b CJ'Wbb '\.Ji;i.:i1 'W1B'Ul'W b"li'W A1V1 beJ6/J b 
' 

4) m1 b CJ'Wbb '\.Ji;i.:i mi;i ru.n1 m1 b CJ'Wbb 'lJ i;i fl1 i;i 

aruVl.niJ 
' '\I 

Q.I Q.I I 

2.4.1.6 

fl11l el V1.:J Yl 1 CJ b fl b fl'U cJ1.:i 
' 

faCJ 1 1 

b a.:i n'W m 1 b CJ'Wbb b 1i;i bn n'U fl 

(Biogeochemical process) 

cJ1.:i b 1i!m CJ'Wbb '\.Ji;i .:JtJeJ 6l 1 CJ.:J'IJ'Wr:i .:J:l..J1 el cJ1.:i 11 fl11 bfl 'U 

b 1 bn'Umi!'Wb '\.Ji;i.:i BCJ b ll'W 1 'WV11.:J 

fl11 b n'U-r tJ1.:i b lJ 'Wb Vi CJ.:J m1vtt11.:i (Retard) fl11 b 'lJ CJ'Wbb 'lJ i;i .:i V11.:J bf1iJ bb'1 
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fl ru?tl.J erflil ?11l.J Tm bn'U1' bf! CJ b-ci'U 

1?t b lJ'W{?)'W 
' " ' ,, ' 

ru (In situ measurement) 

b ei 1l11 b CJ'Wbb bb'1 ri''llm 
' ' 

b bb'1 fa11'1"B?t (Hydrolysis) 

fl11b&il.J?t11bf1il 4 (Chilling) (Freezing) 

' 
bb bn m 1 b CJ'W bb tl eiil n 11 

(Storage) bbf1VlleJBeJ'W (Cat ions) 

bbf1Vll€l€l€l'W €l'1lJbUCJl.J (Aluminum) (Cadmium) bf11bilCJl.J 
" 

(Chromium) (Copper) (Iron) (Lead) (Manganese) (Silver) 

(Zinc) m11 neitJ b 1'W 

bb-cim bbrt m1 1 

pH 2 (Nitric acid) 

(Precipitation) 

b 'W 

1 tl b (Fixation) 1il1 
' 

b CJ'Wbbtli;M bb'11rieiCJi111 tl 
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"' 2.5 [1] 

J1 '1 n 1'161 1titl tl'U el '111 
, "' I "' I 

2.5.1.1 elu.t'Vl.fllJ (Temperature) elu.tV1.fllJ'1Jmtl1ifo . .m 1 niHmV11'! bf'liJ 
q " , " d.J 

2.5.1.2 (Color) 'Utl1 b "li'U 
t11i1 

.:::ii I ..::!ii W:: 
lJ1'1f11eltJ'Vl1elbf'llJ 

2.5.1.4 (Turbidity) b-d'U 

2.5.1.6 m1tl11'V'Jvh (Electical conductivity) 

m1lJ L oiJlJoiJ'U'1Jel'I Belel'U fa ti11lJ 1 'Litl1 
'IJ ' 'IJ 

2.5.1.7 (Total solid: TS) 

(Total Dissolved Solids: TDS) 

r\'1'U1ru n b 1el'I el el n 1 tJ ... 
(Suspended Solids: SS) VllJ1tJf;)'I 

' ,, 
(Volatile Solids: VS) 

VllJ1tJ f;)'I ;;°11'U'1lel 'I Lb L ll'U '111a 'LIVI 1el'I 

1 bel1'1lel'I LL bb tJel el n Lb b VI tJel 
' 'IJ 

550 

VltJ 1 tJ 
2.5.2 b61l'U 

Lll'Uvl'U 

2.5.2.1 pH pH 6.80-7.30) 

pH (PH< 7) zj'l'Vlmtii;1'li'.im1mll'U 

pH 
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fl1(;1-b'U'1 [H+J pH meter 

'1.fl1V'lb 'U'1 (Alkalinity) b U'Ub 

'!Jtl'I OH- C03- 6/1.:i'1mV'l 
' 

b 'U'1'if ti'Ubb U'1'1 fi1 pH 1 'UJ1vr.:i '1.fl1V'l m (;! (Acidity) 

'U'1Jl1V'lb hJv'h 1 iXJ1i1fi1 pH u 

lil1fl pH 4.5 C02 

2.5.2.2 (Hardness) 
'\J 

bn(;l:u1n'1111'UA1{'Um'Ll\9l (C03
2

-) 

boU'U ca2
+ Mg2

+ 

boU'U so/- N03- c1- ca2+ Fe2+ Mg2+ 

U'Ll-V'e:i 1 1 'Llfl11 
'\J 

'Lltl1mrul.l1n otl'Un'Ll 

2.5.2.3 (Dissolved oxygen, DO) 

(Aerobic bacteria) 1 fl11 

e:ie:in6Zib:U'U'lle:J'I bb 1 'UJ1'1 (;1'1.:J 1 fi1 

DO '1'1 DO DO 
'\J "" ' 

5-8 ppm 0 2 5-8 5-8 ppm DO 

3 ppm 6/1.:iri1 DO 

b 1lJ 

2.5.2.4 lifa&i (Biological oxygen demand) 

'Utl1 f111i1rhli1e:i&i 11Jbn'U 6 
' 

20 m1vt1fi1 lile:i&i 
'\J 

ll'U 1 tli11 n'11 n'1 

1-tlb1m 5 1'U 20 2 '!J1(;1 
' '\J 
' v 

6.5 
' '\J 

bYle:i1lJ1'1Xmn1m-V1 20 51'U 
' ' '\J 



19 

2.5.2.5 COD (Chemical Oxygen Demand) fifl 'lfh.nru 0 2 

b°11'W (K2Cr 20 7) 

:l.J 1 fl b n 'W 'V'l fl 1 'W ?f 11 "1 "11 CJ fl 1 65 "1 1 fl zj 'I ?f 11 a 'W tl1 tJ J 1 .fr 'I 'VI :l.J .fr 'I 'W tl ci fl CJ 
' 

?f mCJ m11 tlf11 
" 

COD BOD b?f:l.Jfl COD 

?f fltl1 fl6lJfl'ltl1 CJ 

2.5.2.6 Vifa6/1 (Total Organic Carbon: TOC) fifl 

2.s.2. 7 1'W tJ1tl6lJfl'I bbfl:l.J 1m ilt.i-1 tJ 
'I Q.I 'U 'U 

2.5.2.8 Ylfl?!Ylflf ?f 

(Orthophosphate) b°11'W P04
3
- HP04

2
- H2 P04- H3P04 

2.s.2. 9 65"1b'vfa1 tltJ 
" 

oroanic sulfur b°11'W 
" " :> 

b°11'W tl1 

fl1fl'W 

2.s.2.10 fo vtti' fl n.fl'I hib ci nu f u 
" 

1ri1bi1CJ:l.J 

...... d d ... 
2.6 ..:i1u1:ut1V1Lm.11"t1v..:i 

CJV15'W1 atJvi11'tHu (2012) 
' 

?tm1vi 1 'Wm Lb 1rn fl6lJfl'lfli;;'1CJflflflm L tJ1tl LL 'IJ'U?f fl'l:W CJ LL?f 'I 
' " 

White light Ultraviolet illuminations ntJ 

CJ Lri-ri'tJutJ?tm1vi 1 flfl fl mL uu 
" " 

F11fl'UF1"1:l.J"1'l'IJ'Wfli;;'1CJ L L °11'W 
' 

1 fl L tl L 1 'W fl11"il1 LL tJ mm 1l1i1fl ci1 
' " 

ri11:l.J?ffl6lJfl'lfli;;'1CJ fifl faCJ 1 utJ1 i'l1tJ?1m1vi 
' ' ' 

1 vJu 1 [SJ 



• 
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(2013) bb(;l:::flru::: zj\116iJ 

flB Colorimetry 

fl11'111fl1111?!11111tl"IJB\I 1 'YJ't.!1111 i'l1'Wb ll'W A(;'! G11V!-r'IJ 
'IJ 

ibm1 :::i1fl1111b .U11-ll'W"llti\I fl(;'! bb(;'t:::"IJ1vi 1?1"1lmvi fl 1 Vtm:::?111n'IJ 

zj\116-d 2 flt) 
' 

el1\IB\I B\I bb V!tl\l"IJB\l.fl1V'I bb(;'t bfl\11 

m1b 1'W"IJ1vi1?1 zj\1'1111 b 1vitJ 1 itl tJ1 
'IJ 'IJ 

'\111\1 bflih:::V!l1\l?f11(;'t:::(;'tltJ potassium-starch 1 'Wtl1 

bb?!Vl\lbb't.!11 'W"li1\I 0.3-1.0 ppm 7% 

1vitJtl1:::mru iJFi1111?1:::vi1fl 1 tJm11 i'l1mb'IJ'IJV'lflV'l1 

[6] 

(2013) bb(;'t:::flru::: Colorimeter 'IJ'W?fm{'Vl 1 vJ'W 

1 G11V!-r'Ufl11l b tJ'Wbb ti 
b .U11-U'tJfl(;'t fl m1 Colorimetry zj\I b 

'Wtl1 bb?f :::v'h ti lJ tJ1 

1 'UJ1vr11 b zj\lm11i?11111'Vl1 b lit.! fl11'1 e:i\I fl 

bb?f\11 bb 15fl ii 
'IJ 

1 tJ1tl bb'IJ'IJ?fti\lil&i c20) 'IJ'We:itlmruvmV'l1bb'IJ'Uuvi bb(;1:::"1J1vi bbn11 
'IJ ' ' 

bV!m:::?f111 vJ'U 

m1m 1 tJtl1 1vitJ 1 o-tolidine 

vJtJ tJtl1e:itJ1 tJ'li1\I 0.06-2.00 
'IJ 

ppm b Vtm:::G11Vt-r'IJV'lflV'l1bb(;'t:::?f:::mfl 1 'W 

[7J 

tJ'V15'W1 B'W'V111'Wru (2014) bb(;'t:::flru::: 
' 

"BaiKhao" 1 tJ.U11 

b b V1 tJ'IJITT 'Ui11n'IJ 1 'U-U'11m m fl11 ... 
(Leaf Color Chart : LCC) lJtJG11V!-r'IJ 

' 
'W1oLJ11 LCC m:::'Vl'IJ 

tifll?i'ti\11 'UoLJ11 1vJ'Wm1 m 'Wfl11 
'IJ 
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huN::: 
th bb 'U'U?f 8-::iiJ&i <it.::i15d"il m.Jfl 1rutJ1 Lb 'V'l'l Lb" m 1 fl 

' 

1 iJ'U.::11'1.J bfl 

[8] 

Ji-Sun Kim (2015) RGB 
'U 

"ll8'l pH RGB 

!Jl11"il?f8'Ufl11b pH 1 ·fa uu-.6'1"'8.::i'Vl1.::iriru1J1m?11J1{b 

pH pH 

1 RGB b 
'U 

fa£J 1 -il'b 'VlflUflbb'U'U88tJ&iri8"' 1 pH bb 'U'U RGB 

Lb c1E £J'Um L 
'U ... ' 

pH 1 

hl?t.::i b vhm tJfl b 'liu 
'U ' 

b 1lJ b pH 

colorimeter Turbid meter [21] 

Iii 1 fl.::i1u1-;ij LM m-ii'8.::i 1 uu u nu&l fl 11bb8'U u nu&l m 1uu ru'V'I 

m RGB 

id11 Colorimetry pH "ll8.::itl1 



d 
\J'Vl'VI 3 

3.1.1 '1lni'Vl 1 (Smart phone Wiko Rigde) 

3.1.2 (713 pH meter) 

3.1.3 pH 3.00-9 .00 

1m€l€l{ yj)" 

3.1.4 Na2HP04 NaH2P04 CH3C00Na CH3COOH 

3.1.5 pH 4.00 7.00 10.00 713 pH meter 

3.1.6 (Test tube) 

3.1. 7 timrrn{ (Beaker) 

3.1.8 J1 DI (Deionized water) 

3.1.9 'lJ1mbf1'\J (Reagent bottle narrow mouth) 

3.1.10 (Volumetric flasks) 

3.1.11 bbvl'lbbtllfl'l..!'111 (Stirring rod) 

3.1.12 (Pipette) 
' ' 

3.1.13 (Balance) 

3.1.14 (Cylinder) 



3.2 tJ-aLmn1 
3.2.1 m-avi1.:i1u"t1v.:i 1tJ-abbn'a11 

" 

(Sere 

f'li'W 16ll1 Logo ri1m\.Jl'i'1m.hnJ1 u-rub 
"' 

en.class) ----+ (Came.class) ... 
'" 

I ., 
Bmuri1CJl'i'1B ci1.:i pH 'lJB\ll'i'1Bci1\l 

"' 
(Picture.class) 1.- (Full.class) 

3.2.1.1 Screen.class 

Start 

Show Logo 

Came.class 

End 

d 0 

.f11'W'VI 3.2 Flowchart n11'V11.:J1'U"tlv.:J Screen.class 

23 

3.2 Flowchart fl1'fvl1\l1'W'lJB\l Screen.class pH 

Meter ht 3 1'W1V1 

l'W&r&i 



.. 

3.2.1.2 Came.class 

Camera capture 

Capture and recorded on 

SD card in "pH Meter" file . 

Start 

Open Camera 

Select image 

Picture.class 

3.3 Flowchart Came.class 

24 

3.3 Flowchart fl11vl1'l1'U'IJ€J'l Came.class 

2 th.J u:irn1n fia (Camera capture) 
q II q q 

SD Card pH Meter fia u:i.J1tlV1i!1B'mY:1.Jn1'V'I 
' ' 

(Select image) 



3.2.1.3 Picture.class 

Instantly pressing 

Open full image 

Delete image 

Start 

Show all images 

Ok 

Hold press => 
ls 

Edit data 

3.4 Flowchart n1'avl1.:11'lJ"llv.:I Picture.class 

25 

3.4 Flowchart n1'J''Vhnu"lleJ\I Picture.class 

11 t11 "ii::: b 1 11 
" 

I SI./ I 2J 

nu Cancel "il1rn.J'U "il:::rn:i'ul.!1Vit'11J1eYriul.l 
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3.2.1.4 Full.class 

Start 

Read RGB and convert to the pH 

Show image and pH value 

End 

3.5 Flowchart Full.class 

' ' ' 
"il1f1.flT\l'fVl 3.5 Flowchart f111vl1\11'U'IJ€l\I Full.class 

1 pH 

3.3 Stand-alone • 

bb?f\11'Uf11'U"il1f1?fm'Wbb .fl1tJ 1 ll'Uti1neJ'1..:i€l..:i 1 
2 

1 'W b 1-Wu 
'U 

"' fl1'Y'l'Vl 3.6 Stand-alone • 
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d .dt:Of CV I 

l911ca1.:i'VI 3.1 am'IJ'Vltfl'Ul911t1a1.:i'IJ1 

., I 0 d ti 
"li1.:it1i'l1 l911tla1{1'1J1 am'IJ'VI atl1'Vnt 

A 
,, 

Vi1t.ll?leJ..:lb1fl 7.00-7.30 'W. 
10 ,, .. 

B " 7.30-8.00 'W. 
1 

" 
100 lJ Vi'1 c " 8.00-9.00 'W. «l ' 

.. .. .. .. I ., .... I 0 

i.'llJ l"!)'IJ fl)'IJ'Yl) bb V1'1..:J"lllJ"ll'W1?1..:J1?1mlJ bblJ'U1 
' 

I 0 

" 
D 200 tJ ' 9.00-9.30 'W. .. .. ., .... I O 

.,; 
E ,, ,, 9.30-10.00 'W. 

" .... I 0 

11'WB1Vi11 bb'1 bblJ'W1 
' .. F Vi'WeJ..:IBb:VlJ " 10.00-10.30 'W. ., .. 

' 

d d CV I 

ll1'W'VI 3. 9 tte.J'IJ'Vlam'IJ'Vltnul911t1a1.:i'IJ1 [22] 



' ' 4.1.1 

cl 
'U'Vl'VI 4 

"\l1flfl1're:ieimb b pH Meter U'U 1 tJ·rnm11 Eclipse hw Java 

pH Meter bAoff'U 

pH 

Logo 4.1 

4.1 Splash Screen "!IB.:J Screen.class 
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4.1 pH Meter 1'1111G'l lnbllm1m 3 l'WTYl 

bb 'U'U 1 'W Came.class 

4.2 1V1-ruri1 CJ.fl1V>J mCJ 1 b U'U 

'Wm'at 
' ' ' 

I I ti I iJ 

RGB 40 x 40 Pixels 
' 

pH 88 4.4 

SD card pH Meter 
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' "' .n1-wVi 4.3 Picture.class 

4.3 
" 

1 b tieiei fl bb uuV1iJ1"'ilei 1 

3 200 x 200 Pixels 

(Position) zjelfl1V'I (Pie) bdei fl 1 tJ tJ'lV1iJ1"1leJ'l Full.class 
" 

4.4 pH 1 itJ1V1 
' 

Delete Photo 1,J Ok 

Vl1fl 1"11Pi'ei'lm1i;,u Cancel 



33 

4.4 pH Full.class 
"' 

4.4 b a fl\! 1 fl l1\b'1 i;i'lrh pH 

fl bl°l-ii''W 

'l1i;)fl11'Vli;)'1eJ'lbbUU Stand-alone lil'l.n1'WVi 4.5 
' " 
b wa4 ci1'l bl°l.ff m pH 

"" .n1W'VI 4.5 Stand-alone 
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4.2 713 pH meter 

pH Meter 713 pH meter 

'U'vJ b vJeifl tl1 -U'b 4.6 4. 7 

200 

190 Red • 
180 • • • I 
170 I • 
160 

150 I 
140 

130 

120 • 
110 

""O 100 & 
90 

80 

70 • 60 

50 • 40 

30 • • 
20 • 
10 

0 

3 4 5 6 7 8 9 

pH 

d 111'W'VI 4.6 Red nu pH 

4.6 bdei pH A1 Red 

b'U"1i1.:1 pH 5.50-9.00 
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140 

130 - • Green 

• 120 -
+ 

110 - • 
100 -

90 - • • • 
80 -

c 
70 -

t!) 
60 -

50 - • • 40 - • i • 30 -

20 -

10 - • t • • 0 
I I I I I . I I 
3 4 5 6 7 8 9 

pH 

d 
.fl1'Vi'Vl 4. 7 

OJ Q.I d I QJ' Green nu pH 

4.7 1u6li·N pH 
,, 

I 

3.00-6.50 Green b pH 6.50-9.00 1'11 

Green 
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40 

• Blue • • 35 -

30 - • • 
• • • • 25 - • • • • • • 

20 - • • • • • • • • • a:; • • • 
15 - • • • • • 
10 -

5 -

0 - • • 
-5 

I I I I I I I 
3 4 5 6 7 8 9 

pH 

4.8 Blue n'U pH 

4.8 vru11 rh Blue nUA1 pH 

4.6 4. 7 4.8 U1!6!Je:J'IA1 Red 

Al Green 1"11 Blue pH yjU-J1 Red Green 

b U1Jbb tJ'We:J'W 1 Blue nbb'W1 b tJ'We:J'W 

Red nu pH pH nu Green e:ie:irntJu 2 1;111m1 

zj,:i51A1 Red 140 

4.9 Red nA1Ue:JtJfll1 140 1 4.10 



..; 
.f11'W'VI 4.9 

6.0 • pH •• 
Fitted Curve 

55 • 
5.0 -
45 ( 1 78- (4.97) ) 

pH = e ' (Green+4.s2) 

4.0 R2 = 0.93604 

35 

3.0 

0 20 40 60 80 100 120 

Green 

pH nu Green Lihi Red 140 

9.0 

85 

8.0 

75 

7.0 

65 

6.0 

20 40 60 

e pH 

--Fitted Curve 

(65.02) 
pH = 4.62 x e ((Green+66.26)) 

R
2 = 0.96337 

80 100 120 

Green 

140 

.n1-wvf 4.10 pH nu Green dlei Red iifiTueian-;h 140 

37 



38 

' ' 
"il1flfl1'1"lVi 4.9 pH nLJ Green biJB Red 

140 (14) CR-Square) 93.60% 

4.10 pH nu Green bdv Red iil°i1iJmrn-J1 140 

(15) CR-Square) 96.34% 

( 1 78 (4.97) ) 
pH = e . . (Green+4.s2) (14) 

( (65.02) ) 
pH = 4.62 x e (Green+66.26) (15) 

pH nu Green 2 61l.lfl11 

pH meter pH 4.1 bdat11 

pH 3.00-9.00 '\"lUl1 l°i1'1JB'l 

pH 'U'1J1'l pH 4.00-8.00 lJrld1lJ 

6% pH 7 +0.02 

(%RSD) bvl1nU 0.28 % (%Error) 0. 71 % 
'\J 



• !.\ .,. 

4.1 fi1 pH 

713 pH Meter 

I Q r:., &:; cl 
fl1 pH "pH Meter" 

1 2 3 4 5 6 

3.00 3.57 3.57 2.86 3.57 3.57 2.86 

3.50 3.89 3.89 4.14 3.89 3.89 4.14 

4.00 4.02 3.89 4.14 4.02 3.89 3.89 

4.50 4.72 4.72 4.72 4.72 4.72 4.72 

5.00 5.29 5.32 5.32 5.29 5.32 5.32 

5.50 5.64 5.65 5.64 5.64 5.64 5.64 

6.00 5.69 5.69 5.69 5.69 5.69 5.69 

6.50 6.49 6.50 6.05 6.49 6.50 6.50 

7.00 7.04 7.08 7.04 7.04 7.08 7.04 

7.50 7.42 7.42 7.39 7.50 7.61 7.50 

8.00 8.33 8.08 8.29 8.31 8.08 8.29 

8.50 8.20 8.20 8.33 8.20 8.29 8.38 

9.00 8.57 8.67 8.62 8.62 8.67 8.57 

7 
Average+ SD 

3.57 3.37 + 0.35 

4.14 3.99 + 0.13 

3.89 3.96 + 0.10 

4.72 4.72 + 0.01 

5.29 5.30 + 0.02 

5.64 5.64 + 0.01 

5.69 5.69 + 0.01 

6.49 6.50 + 0.01 

7.04 7.05 + 0.02 

7.58 7.49 + 0.08 

8.08 8.21 + 0.12 

8.24 8.26 + 0.07 

8.67 8.62 + 0.04 

o/oRSD 

10.39 

3.26 

2.53 

0.21 

0.38 

0.18 

0.18 

0.15 

0.28 

1.07 

1.46 

0.85 

0.46 

%Error 

12.33 

14.00 

1.00 

4.89 

6.00 

2.55 

5.17 

0.00 

0.71 

0.13 

2.63 

2.82 

4.22 

l.;.) 
\() 
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4.3 pH 

"il1n rn rnb 6 Lb 'IA-:i 11'1 bbn bblJJ1l.l hJv11-:i 
'II 

pH 713 pH Meter 

6 bbi-i-:i pH eitj1t.1'1l1-:i 6.70-7.50 pH 

(pH b llt.inm-:i) 1lJ b 
'II' 

pH (pH 

b Lb 1 pH 

4.2 A 

+ 0.04 (%RSD) bvi1tl'u 0.56% 
"" 

.,; 
(%Error) 0.42% 



I ii ii I I 

4.2 fli1 pH 

I Q ,:,, 

fl1 pH 1il1mbe:J'W'Wlilbfl6U'U "pH Meter" 
Average+ SD Sample 713 pH Meter %RSD %Error 

1 2 3 4 5 6 7 8 9 10 

A 7.21 7.21 7.14 7.16 7.21 7.21 7.14 7.16 7.23 7.14 7.16 7.18 + 0.04 0.56 0.42 

B 7.73 7.39 7.21 7.30 7.21 7.30 7.27 7.39 7.34 7.34 7.30 7.31 + 0.06 0.82 5.43 

c 7.62 7.39 7.5 7.34 7.45 7.47 7.47 7.47 7.47 7.37 7.39 7.43 + 0.05 0.67 2.49 

D 7.78 7.25 7.27 7.27 7.21 7.21 7.21 7.18 7.21 7.18 7.18 7.21 + 0.03 0.42 7.33 

E 7.52 7.27 7.27 7.30 7.30 7.27 7.34 7.32 7.30 7.23 7.23 7.28 + 0.04 0.55 3.19 

F 7.31 6.86 6.85 6.82 6.80 6.67 6.88 6.80 6.88 6.74 6.89 6.82 + 0.07 1.03 6.70 

+::> 
>-""' 



..I 
\J'Vl'VI 5 

' 

"il1fl mn bb'1 11111 pH tJ n 1 ruV'I flV'11'\J'U 

pH 3.00-9.00 

713 pH meter pH 

11iin'IJ'1lVl'VlV1'1e:J'lbb'IJ'IJ Stan-alone 
' 

CJ'1"il1flfl11tl-rubViEJ'Ubbe:JV'IV'lfari-ti''U pH Meter 713 pH meter V'l'Ul1 
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.i:::t,Q./.:=1.:=IOQ.IQ.I .i:::t,U ti 

1.1.1 JDK (Java Development Kit) 

Java JDK (Java 
" 

Development Kit) Oracle tl.1 

1.1.1.1 Java Platform (JDK) 7u25 

PRODUClS Mm SERVICES SOLUTIOUS DOWNLOADS STORE .SUF·POR1 TRAitilttG PARrnERS ABOliT 

" :; Java SE Downloads 

Ja¥a Platfonn (JOK) 7u25 JDK 7 + 

Java SOK.sand Toots 
i 
!. Ja\<a EE an1 Glassfish 

! Java ME 

.iJa'.<aCaro 

Java Resources 
! Ja<:a '".Pis 

:!: Technical ,_,rt1c:es 

!. and V1d€% 

t. Forums 

n.1 Java Development Kit 

1.1.1.2 Accept License Agreement Windows x86 (32 bit) 

Java SE Develonment Kit 7u25 
You must accept tile Oracle Bimuy CQ(!e Uce11se Agreemi!nt lor Java SE to download this 

software. 
Accept license Agreement lledine liceRse Agreement 

Product i File Description 

LJnU,\ x86 
Linux r.86 
Linux 
Linux x64 
f..lac0S)(x64 
So!aris x86 (8\,R.t 
Solaris 
Solaris (S':./R.:t 
Sclaris x64 
Solaris SP".RC (S•/R4 pacfcage' 
Sclaris 
Solaris SPARC 64-bit{SVRA pai:l<age} 
Sclaris SP.ARC 
r:in•::tm·vs 
'/',•ind<:hVS r54 

. 

I fife Size I Download 

80.38 MB :i T::: 
93.12 f.18 !: 
81.-$13 f.18 :i ;:C:: .. 

91.851.18 :! tLgz. 
144 43 f.18 :i 
13'3.02 MB :i t3: Z 
92 22 MB i: ;:jr--7u2:-;,J1ans-::8·J t.ar.g: 
22 77 r.18 :! t:ar.2 
E.09 1.18 i •>'.-7u2:-;olans-x•i4.t-3' 
13'3.16 UB :! 
95.e f,18 !: 
23 05 f.18 :! 
17.6? f.lB :! t.:.r :;: 
89 09 MB :! .. b1n.::;o/,:;-;:86 i2t-& 
90 613 f,18 ! '2-"t= 

"" "" "' .fl1W'Vl n.2 Java Development Kit 
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1.1.1.3 1 jdk-7u25-windows-i586.exe Run 

Compressed 
, . Documents 

GUC232A_Win7 
Music 
Programs: 

Vfdco 
"!_ capacity.pelf 
ib jdk·7"25-windows-i586.exe 
"!_ midtearm-1-2556-Update_l.pdf 

mmmmmml.xls 
:ii!J Pwject_Proposal.doc 
•l@J V1SA2013_1.doc 
!!'.!J YTSA2013_2.doc 

-mn_>_u (1).docx 

Open File · Security Warning 

Do you wa1ll lo run ltn file? 

Name: ... \PERSIA\Downlo.ads\jdk.-7u25-windows-i586.e:xe-

Publisher: Orade- Ameri-rn. Inc 

Type: Application 
From· 

.</.: ?Jways ask before opening this flie 

VJhde fies from the Internet can be useful. this file cype can 
potentially ham> your computer. Onl-1 run software from publshers 
you trust. \"}hat s ::sk r 

n.3 tbflfl\lhhttn·n.1 Java Development Kit Notebook 

Windows ln5taller 

Preparing to instaU ... 

I Cancel I 

n.4 n1':i'Hl Install L'l.httmi.i 

1.1.1.4 fl .5 Next 
'\J 

Java Sf Development Kit 7 Update 25 - Setup 

Welcome to the Instalation Wizard for Java Sf. Development Kit 7 Update ZS 

Th:s wizard ·n<iU guide you through the installa'bon process for the Java SE Development 
Kit 7Update 25. 

1he JavaFX SOK =S now 1nd;.ided as part of the JDK. 

n.5 Java Development Kit 



Ell Java SE Development Kit 7 Update 25 - Custom Setup 

4) Java· ORACLE 

Select optonal features to install from the list below. You can change your choice of features after 
1nstallation by using the Add/Remove Programs utfitr in the Control Panel 

InstaD to: 
C: lprogram Flles\Java\jcl<!. 7.0_25\ 

Feature Description 
Java SE Development Kit 7 
Update 25, induding the JavaFX 
SOK, a private JRE and a private 
JavaFX rrntime. This will require 
300MB on your hard drive. 

Change ... 

Cancel 

n.6 Java Development Kit Development Tools 

Java SE Development Kit 7 Update 25 - Complete 

ORACLE 

SUcce,;dully Installed Java SE Development lflt 7 Update 25 

Cfick Next Steps to access tutorials, API documentation, developer gu;des, release notes 
and more to help you get started ,,;th the JDK . 

. · 
, ....... _. .............................. _. ...... . 

n.7 Java Development Kit 
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1.1.2 lu·rnm11 Eclipse 

'11V1f u m1i b ll'Wm11 Java 1 'W 

Eclipse 1 

1.1.2.1 Eclipse IDE for Java Developers Window 32 Bit 

Eclipse Standard 4.3 Ha t.1e 

The f<··p5e ll:'O "II d•ll!' t:JC·5 to ::leielop a"::i :'.lll!'';t1g it:Ja•,<! P:,_,g· 
,. De,eicpmer.t T::;ci:rg. G·t ar.::! ;:Y'S .. 

Package Solutions 

Eclipse IDE for Java EE Oevelope-rs. :;:40 ME 

Ttcds d-e-:elc,i:ers crt.&t1l"gj111a 11r·'(i <'<:et apJ:lh:a:1crs 11Ja<:a :::i:;; 
'"r J<t·,.;i i:i! ;?;.. j5;; '.lyl}" 

Eclipse IDE for Java Developers 1:1 us 
:.c,<.• 0!<' 

,fo Tt<e •or ._;,,,e:cpe• aJB·,a :DE "C c,,e-l G:t d e:'l 
E::litcr \h•iy:', \l11r:fi"' 

UML Lab Modeling IDE 
A.11tte moctelmg o11rnl rnf.!mg yout fckp'50!' IDE ""''k <e<ter!.E' and 111tmd-mp 
engineering. 

Eclipse downloads - mirror selection 

,.l Download 

-JI 3H i:10'.1<!e.::l u11tj::rt!",t:tep1s and c.:::ndi\J.;;ns oft!le f(.iliJH f·t1:;n•:l<1t1>::< 
th--'f r:«nt unle;s. otho:>rN•Se 

Give Back to 
Eclipse 

$5 $15 $25 
;JS :lW'f' :mJ 

&-tl'.!fl"\8 ,) Frb.!'t!C Uf EO:)i.·J' 

PayP.aJ Get It Faster Here 

:>. speed fro,.,_, tni; ".'°'1a::"r: clew:! a ct-:c1c:? cf e:trluo;:-
ir:s ,•f:tt. ·"lanao;:ec de:penCencie:s 

B:..:J 
i:-ree .c:r:dfa-st direct Edii:se downloads. Get .,-,ore BLU "'GE Eclipse 

for .our Le:;;ac: -n:licatrnn l.ivdermz:abcn 
ard 

'-

Related Links 
;::; .t <:(>!"l1l.-!ll"' 

» 7l 
:4.2\ 

-> 

,, [X>{.,,n:,,r.tdl=:-r: 

Feawred Member 

other options tor this file 

;; OE<!d hi- tcr sterts 
:::es!1Yl,rror: 

Rel1:ted Links 

n. 9 l '1.J·mm11 Eclipse 
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configuration 

dropins 

features 

p2 

plug ins 

read me 

.eclipseproduct 

" artifacts.xml 

8 eclipse.exe 

eclipse.ini 

' eclipsec.exe 
, . .,. epl-vlONml 

notice.html 

n.10 1u1um:u Eclipse Notebook 

1.1.3 Android SOK (Android Software Development Kit) 
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JDK Eclipse Android SDK (Android 

Software Development Kit) 

1.1.3.1 (Download the SDK) 
' 

Gel the Android SOK 

T!1'°'An0;(1.dSDKP'O"':dcsyou1:i.,:,;._p1':ti:ar:esc1w 
bt''':d ;;rid. dtt:uy 

3pp5!or t.ndro.d 

!;yuti're-<: "'l!:r.;;ce>mrnffidyuu 
j(r'.,n!oad the 1!'.t q•.::n::y s!ar; de,:e:0p:ng 
<lpJJS :i SDK 

a vt-rs (;ntt' the Ecl:pS0:10:. 
t.<J.l'l- n ADT (.Androlcl !o slrl!:ar:1l:n• 

<: s rty·'!: dV1':•):o<od ;he. ,\)T5un:::! e ''X=tE·c!t:s 
e-1er:f!1':.r:g 1'C'J netd to je:vc cp=rig.;pps 

• E..:: + ::..:;T ;c:uc;.rn 
• $(;>{ TOW'S 

• ;:011•fom1 !o;:.!s 

n.11 Android SOK 
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1.1.3.2 I have read and agree with the above 

terms and conditions 32-bit '11fl,j'U Download the SDK ADT Bundle for 

Windows 

Get the Android SOK 

Be.fore ms1:a!l!ng tht Android SOK you mus1 agree to thefoHowmg terms and conditions 

Terms and Conditions 

This 1s the- Andrmd Sofh·.Jare Development Ktt Ucense Agreement 

1. Introduction 

1 1 The Android Software o.evelopment K•1 (referred to in this License Agreement as the "SOK" and spec•ficaily 
;ndudmg the Andrrnd system fde:s., packaged APts. and Google: APls add-ons) is licensed to you subject to the terms 
of thts Ltcense Agreement This LcenseAgr..:ement forms a legal!y bmding contrad bet•;t./ffn you and Google 
relation to your use of the SDK. 

i 2 means the Andra-id sofh':a1e stack for devices, as madE avai!ab!e under theAndrn>d Open Source 
Pro Jee!, which is located at the following liP.L. http '/source.andro1d com/, as updated from time to tm1e 

i 3 "Google· means Google lnc, a \';1th pr:ncipat p!aCE· of business at 1600 Amphitheatre 
Park'nay, Mountain View, CA 94043, United States. 

-1.; J have and agree with the above terms and wnd1t<ons 

< 

DOWWOO<lthi! SDKADTBUMlefm 

L tJtd11 U'U1 Zip L 

Unzip Android SDK 
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1.1.4 ADT (Android Development Tool) 

ADT (Android Development Tool) zj..:i ADT 

b I m b tl1 

ADK boihJ11tJtl'U IDE Eclipse 1J1 

Plug-in 1 

1.1.4.1 Eclipse> 

n.13 fa 1n-tm.:i Eclipse 

.,J 
1.1.4.2 Help> Install new software 

Android !DE 

(?) Help Contents 

Search 

Dynamic Help 

Key Assist ... 

Tips and Tricks ... 

Cheat Sheets ... 

Check for Updates 

Install New Software ... 

AboutADT 

{n) 

Ctrl+Shift+L 



.,. 

.. 

Available Software 
Selec:t a site or enter the location of a site 

Work with;' £,@Oiaj@!¢$1#.fi\tj 

Name 
[J(f) There ts no site selected . 

G Show only the latest version:!; of available softwar" 

[Y'] Group items by 

0 Show only softwaire applicable to tar9et environment 

0 Contact al update sites d.Jring Install to find required software 

v rm;;,;;:--1 
Fnd more software by worl<Jnool with the •eyad.W!n Softwon; Sitp:;" 

0 Hdl:J terns that Me already installed 

Whal:tsa!reac!y1nstale¢ 

( 'IJ) 

fl1'Wvl n.14 (n) ("ti) ADT (Android Development Tool) 
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1.1.4.3 Install Work with Add ... path 

Download ltJ'rnm11 Plug-in Name bU'W ADT 

path 1 'W'liei-:i V!tJ'I Location: b U'U https://dl-ssl.google.com/android/eclipse/ 

OK Developer Tools 

Next 

1.1.4.4 1 'IJ -Uei\9ln'1-:i1 'Wm11 i-:11'\.J 

1tJ1bbn11l I accept the terms of license agreements 

Finish 



Review Licenses 
Licenses must be reviewed and accepted before the software can be installed. 

Licenses: License text: 

+ Apache License Apache License 
+ Note: jcommon-1 . O. 12. jar is under the BSD license rather tha1, Version 2. 0, January 2004 
+ Note: kxml2-2.3.0.jar is under the BSD license rather than thi; http://www.apache.org/licenses/ 

< 

TERMS AND CONDITIONS FOR USE, 
REPRODUCTION, AND DISTRIBUTION 

1 . Definitions. 

"License" shall mean the terms and conditions 
for use, reproduction, 

and distribution as defined by Sections 1 
through 9 of this document. 

"Licensor" shall mean the copyright owner or 
entity authorized by 

the copyright owner that Is gr anting the 
License. 

"Legal Entity" shall mean the union of the acting 
entity and all 

other entities that control, are controlled by, or 
are l..K'lder common 

control with that entity. For the purposes of this 
definition, 

"control" means (i) the power, direct or indirect, 
to cause the 

I accept the terms of the license agreements 

> do not accept the terms of the license 

<Back C:C::: Finish Jl Cancel 

n.15 ADT (Android Development Tool) 
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'll.1 b pH 3.00-9 .00 tJ'l '11 ni1 tJ hl'll11 

'11flU'U'1-:i'11-:i) pH 

pH 4.00-8.00. 
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200 1 ., ., 
100 l11°11 pH mJ1 mh\I ., ., ., 

6.70-7.50 pH (pH bll'Un1;11\I) pH 

b 1rubb bb n11 (pH b ll'Ub nueit.1) bb I nuei t.1 

b bb n '1 -tibbiK11;1\l 1 'Ubb V1ci\IJ1 ., 
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