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1NN
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1) Uszneaumesmyinaranguaziiazany
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2.1 msnanedula  mnefls msiiveamanvisuanuznareiule Weveaman
isundanuaiuiouneiizliluanaiindanuaatgme uorvuzusdamilerszning
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2.2 M3sEme Mol mfivesvaAsuanuznveamainaeiule egaing
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3UNIT NSLABA WATNITHBALANTULLBANUAULEYDUMANYNAUANUAUVBIUTTYINA
WY ddugauuniivasNiveuviadsien (Sandn aLien

UssleaivasnisiBeuaniuzvasans
1) lunsvaeing wu nsduiamvinunvasumaindivaslundiu
2) msviuds Tnemsvinliuesmanasuanuziduveuds
3) msuannssualnindaenddledr Tnennsuiandulfideanaredule
4) NISLENENT WAZNISMIANUILTUVDIENTAYANY
3. MieAUdNdY (concentration units)
MsAENWIMILAINS ansInemansiiaseslsiuasruseneau azdeaiinisuen
U3 nsszyanududuresaisazane Inisldnbenatsnuumeiuuimiisivends
Uhinaignazangludvhazats viemhefivendeUSiusgnasansluaisagany fail
3.1 Wasidun (%) vise3ouay
yanefls UTinuvesgnazangluansazats 100 dau Fsanansausseenldwsdl
2.1.1 Wesidudlaewia (w/w) wansie wavesiignazalsluansazane 100
NUILALINU LU MDD 30 % LABNIA MUIEANNIIANBIAY 30 KUIBLALUNDINEDS
100 wiaganaReInu
2.1.2 Wesiudlneanousung (W) uansds wavesgnazaneluy
#158¥a18100 MgUsung 1w asavanelafeunaslsa (NaCl) 1 % lagsnanauSuins
MNgANIN Toneunaalsa 1 wuedIaluasazans 100 vgusuns
2.1.3 Weasidudlagusung (vv) waneds Ysunnsvassnazansluansazans
100 wiaeUsung W @1sazatensalalasnassn 3 % lagusuins BE18ANIN @savany
100 Mhevsunsaziinsalalnsnaeinazaisey 3 MieUsuing
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A298199 1 UIM1anI18 (CioHp011) 50 ¢ avaieluun 200 ¢ WUIAMUTNTUYDY
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LI[VdIaLany

Savazlaeuna

50 ¢

1AV + WIRVBIUIRANI Y
200 ¢ + 50 g = 250 g

YIAVDINIAZAY

X 100
UINUBIFTAEAY

_50g X 100
250 g
20

3 a Yy v v
#1982a79UNIANINYUAINLIUVUIDYAY 20 Iﬂ&l&l')ﬁ

faegefl 2 Uidua1ey 50 nfu AnsAweTAn avatwey 4 n3u dundumeyd

AIUIMIY 1,13 ¢/cm’ Whduaneyiliduduiosazlasiiadeusuinsiinle

A9 dduaeyiianuvuiwiy 1.13 ¢/cm’ vinganuinduaey 1.13 g dUuns 1

cm?

Uduaney 50 g

Sovazlneulanausung

= 50 cm’
1.13
= 4425 cm’

¥IUDIAIAZAY

X 100
5uasvesaisazaie

4
— X 100
4425

9.04

iduaeyduduiasas 9.04 laguraseausung




f98197 3 @8aratunsAbumsn Wutusevay 0.2 leeusuins 91uIu 500 cm’® 9edl
nsmlumsnUsuinswinle

59
a1saranensalunsn Wudusevar 0.2 laeUsuinsg
a1sararensalunsn Usuing 500 cm’
. y 511as5ve9aIazaiy
SavarlngUsunng = X 100
15395 v09a15azae
5uasvoansaluasn
0.2 = X 100
500
a a . X
Usumsueansalumsn = 02X500
100
= 4. GMi

ansazanensalunsnidududosas 0.2 TagUsuins 97uIU 500 cm? insalunsn
azangeg 1cm’

3.2 Tua13m (molarity, M)

vanefs Sruundiluanavieduiuluavesiignazaneiiluaisazais 1 gnuiar
WTLUAT 38 1 anT N @rsazaslnuna@eniUasiaaniiun TNy 0.5 luaneans
%39 0.5 M vneandndlnuvadeuiuasiaaniiun 0.5 lualuaisazate 1 ans

A081991 4 avarw NaOH dauau 18 nsu TuthauldUsuasvesansavanevisnunidu

500 cm’ @nsazangfladlimnudntuAllasegnUIANATLLAT

(Myunlyt Wiseemes Na = 23, O = 16, H = 1)

3571 a0 NaOH luansazate 1 dm® %38 1000 cm® vilansil
duuflnansazals NaOH 1000 cm®s  NaOH a g

o ¥ NaOH 18 g - NaOH a g

1Su1asaisazale 500 cm’ 1539581522818 1000 cm’

NaOH 18 g X #@15a2a18 1000 cm’

NaOH a ¢ =
a15a2a19 500 cm’




wansluansazgaty 1000 cm’® 30 1 dm® 2¥dl NaOH 36 ¢

WIaluanaves NaOH = (23X 1D+(A6X 1D+ (1X1)
- 40
N NaOH 1 mol _ NaOH a mol
NaOH 40 g NaOH 36 g

NaOH 1 mol X NaOH 36 g

NaOH a mol =
NaOH 40 g

= 0.9 mol
d15azane NaOH  JAmA1adudy 0.9 mol/dm?
3.3 Tuuaad (molality, m)

el uliavesiignavatsludiinazaty 1,000 NS Wy asazateisy
1 luwaa vungaudi degise 1 lualudi 1,000 N3y

feg1en 5 lafeuraslsn 58.5 n5U azateluil 500 NSU AIWIAMUDUTUVD
asavaglumigluananlansy (Muusulaezmey Na = 23, Cl = 35.5)

3591 wIaluanaves NaCl = (23X1) + (35.5X1)
=" 585
JUN 1 Wagunlavaslaneunaslsa mdulua

AuuAlA NaCl 5.85 ¢ AauuSinas  a  mol

NaCl 1 mol NaCl a mol

NaCl 58.5 g NaCl 5.85 g

NaCl a mol _ NaCl 1 mol X NaCl 5.85 g

NaCl 58.5 g

= 0.1 mol
ugnedn Tuun 500 g 3 NaCl azaiweg 0.1 mol




un 2 uUlNaves NaCl fazateludn 1000 nSu wse 1 dlansy
auu@lidl NaCl a mol agagluun 1000 g

ee

NaCl 0.1 mol NaCl a mol
11 500 g 1111000 g
Nacl a  mol _ _NaCl 0.1 mol X 11 1000g
11 500 g
= 0.2 mol

d15aza78 NaCl Uanududy 0.2 molkg %30 0.2 m

fraghedl 6 swmnaveshluasaransueafenlunsm (CaNOs),) Faflmnududu
25 m dluansavaneiudl  (CalNOs),) 8.2 g
(Mvuaangnaul Ca = 40, N = 14, O = 16)
35911 1IAgRUee Ca(NOs), = (40 X 1)+ 2[14 + (16 X 3)]
= 164

o 3 18 Ca(NO,), 1 mol X Ca(NO,), 8.2
AtU Ca(NOs), 8.2 ¢ azdidnuaulua _ CalNO,), L mo alNo,), 828

Ca(NO,), 164 g
= 0.05 mol

91U luavesdlazay (mol)

NNluLaa = yravedeIagany 1,000 NSu

Ca(NO,), 0.05 mol

2.5 mol/kg

199 (kg)

Ca(NO,), 0.05 mol

1aven (ko)
2.5 mol/kg

= 002 ke
d1sazaty Ca(NOs); 2.5 m @efl Ca(NOs), 8.2 ¢ zhU1 0.02 kg %39 20 g




3.4 Usunaudignazangluansazane 1 d1udw  (parts per million ; ppm )
el Usinavessignasatgluasazaneaiudiu 1w ALNTERTTaTUA
nUsIRY CaCos 1Mfin120 ppm Sedmduthnsesng uneauitlu 1 ke i
CaC0; avawoehiul20mg dndnduinszdng
§aoen9fi 7 Wleazany Pb (NOs), 0.331 nu luth 500 n%a ansazanefildasi
aadudufdiulududiu

UIVDIAIA T8 (g)

=,
-

3

D

37N ppm -
RP YIRVBIETATaE (2) X 10°

Pb (NO,), 0.331 g

H,0 500 g+ Pb (NO,), 0.331 X10°g

Pb (NO,), 0331 g

1IAUDIT1TAZA1Y Pb (NO,), 500.331X10° g

6.615 X 10°

d158%a18 Pb (NOs), Ufiauudy 6.615 X 10° ppm

3.5 Usunaudgnasangluansazaieiuaiudiu (parts per billion ; ppb )

mnedle YSinaesignazangluansazate 1,000 dwdu Wy In153Asen
wulnendsluimzaivsinalsen 0.1 ppb wuieawd dmsa 1,000 kg axdisen
agJ:O.l mg

VIVDIAIA LY (g)

10 b =
PR WIRVDITNITAZAY (2) X 10




unufjunnish 3
1589 N1SUIANUTUTUVDIEISAZ A LAeNATIANISYIUNLN

aawiaﬂmimﬂ?{auamuwﬁﬂﬂd ﬁﬂamuwﬁﬂé’lmemmﬂﬁlauqquﬁ MsAey
amuﬂmEJmquﬁwqmm:ﬁﬁ?mﬁmwLﬂﬁﬂuLLUaawwamamw Fadunsiasuuasdilsid
anslmiinty wienadinaudsundasdld

asavanefifidhavane fuvesuds mmsaﬁﬁmmmaqLL%@ﬁazmaagﬂumaﬂmm 1o
Tnemssuveloivesvian iedviazanetusenly nmsssmeiatuldnnggungindad
maqmmﬁuag Wonsuina viieiinnsvesmsazaneiausavanududuvesansazane
Wule

nUszasAmInaaes  deauunufiinistudatnEeuausa
dr mamu,aza%maLﬁmﬁ’Umsmﬂ%mmsuaw‘ﬁqﬁazmaag‘lwummafﬂﬁ
2. thwdnnsvesmsidsuaniusvesansiuldusslondlunsmanududuves
a1savanala

AUIUANINTUYesaIsavaslunlIgn e Lo
WTALNAALAZ RENAITNIINGIFNERS

AN Y 2 DRI ETR




maui 1 mImUsanadagnazate (Vauls) Negluansazany (vawman)
(Total Dissolved Solids ; TDS)
gunsaluazasiad

1. Jnnes v 25 mL 2 Tu
2. Yws w19 5 mL 1 U
3. YN 1 p)y
4. NTIYNTOY 1 DU
5. YTELNY 1 Tu
6. NITANBNTDIEANT

7. A%eads

8. fau

9. \w3asdtloth (Water bath)

10. Ia%mmm%u ( Desiccator )
11. ansavaremegslaifeunastse ( NaCl)
35N15NAAD4
1. thansavareiegludounaslsadslimsuanududu nsewunszaunses
ans
2. ihinesumelUeulugoufignmaf 103 - 105 °C Wunan 1 1l Udesiidly
Thi8ulu Desiccator (%umauﬁﬂgﬁmm%aﬂﬁ) théhessmeutaimin Tuiinua
3 19UWavn 5 mL gaansazanefodslafeunaolssfinsosds Using 3 mlL
wadludhesyme thansazatefegndlddaimiin duiinaa
q ﬁ?%’]ﬂi%L%U%ﬂUi’iﬁ;ﬁ’ﬁazaﬂEJf;]J’JE]EJINI‘UigLVIEJU‘IJL@%EN@JQIEJ‘E’I (Water bath) 7
g 100°C AUUN
5 thewsametheuludeuiimunuanmgiiliil 103 - 105°C Wunaedalies 1
flag
6. thawszimeaaningay Udesiidlmiuly Desiccator dantin
7. %1990 5- 6 auldimtinas
8. AUIIANNIUIBIESaTaNeRIRglRaNAaalsA luriteSesaslauiia
saUsNINT
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MW () | AN 1 | ASII 2 | ASSNI 3 | ASST 4 | ASeRl 5

YIS

DSz + NaCl

NaCl
U1UNY9 NaCl AR oo, g
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AnTgunUuanisi 3 nsvnanududuvasasazanelaemalianissave

1. wszmgla NaCl 3aliszmelunsauduun

o w

2. @idrAglunsmusinaveweaudsiavareluresnan (Total Dissolved Solids ; TDS)
Aoayls

3. H199IN1TUIANUTLTUYRILTIaza18Tuve el Tuniiganududuwuy d@du
Tududiu (ppm) nNN1neaesil azdiamiale esuIuANNEURLS

5. :INNsvaaesANUdNturesediiazatsluveanas awnsathdeyailaludin
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WRAgAAINTINEUNUHURNTS
unUuan1s 2.1 nmsmanududuvasansazanelaginaiianisseme

1. isweln NaCl Falsdsamelundousuih
....................... w1z msliedessileth Wunmslanufeurdusnansied vilvasazane
Aansiienatnedig lnsgumnddviliissmeluegiedig dulugumgifidini yaden
yeslaidsunaslsd Soilranufeuliannsaiansussdamioneluluanavedufeon
BB FUTIMELUNTOUUN oot
2. ?qﬁﬁﬁmiumimﬂ%mmsuaqsuaﬂLﬁﬂﬁazmﬂumaqmm (Total Dissolved Solids ; TDS)
Avosls
....................... dsdhfylunmsmuBinasaraie@euds) fazareegludnhavans (vesvad)
fio FeansmuuTnamessazmeihanltlunsmuiinasiazats oraiduunalusuves
1a vide luguvesUSinnsald ududmheaudiduiisdeanism wu madua
dudulumiefesaslnewa deddnfeinavesaisazats mniluanududuluminedes
axlneU3inng uazdesaslnginanoU3inng Asddnfe USUIRSURIEIIaYaNY e
3. fdesnsmanududuresesdefiazansluvouva Tumhearududuiuy dw
Tudrudau (ppm) 9nnsmaaedi sxddwinla esunsaudRLS

....................... Aundulumiag daulududn (ppm) fie Usinawesiignazaiely

aN5araleaIudIu
VIV A ()

ppm 7 X106
e LN AR ET ()]

dlovzmamudutulumhednludiud Fomsviaveasazans §991nns
vnaesis i minsanesEnsazaneneNA YUY itk NnFBINSNIIUNIAVES
ansavane Thinimingiy — dhwinuesniwuy = dvtihansazans udaeildumluaunig
nsmANUNTUlu gl uANEI UAIAMAIY 10° ..o
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A 1. foaoutarinuenisdFesluunufoRniet agtvunaniuntsalls wiili
Thidsunoumaungsiuaaiunsala dnvardegeufuuudouneuuuuduAn Tnei
LUINIABULALLNUINISIRAZ LUULUULENBIAUSENBU (Analytic Scoring Guideline ) lag
wenesiUsznaudu 2 ¢u fle nsfiesineimans uaz aussaugIIMeImEanS 1w 5
U9 1181 15 Wi

2. IiniFoudndneuiignies adlutesing

naaunisainalul Tdnauaianu 90 1 - 5

Inlng , o uar ued HutniFeutulisendnud 4 fauaulawagddla g
lasanAnermans weromdnwienansuazmieya sawdsaeuniugs ileviunuszneunis
dwenidelunsvilasany

Funils aringfinen wisuasaraetmanglasa $1uau 3 aradudu WidniFou
naaoafiefnu « msl¥asazansihnanglasa svaemaiisivesmongvay “ lagldiaa
wazmsngavasnaunenimay iusindszavsnmnisvrasnisiten manisAnwwuin
ansazaneumanglesa anudududl 2 Grvgasnianiteavesnennranuldiiian uazkans
NAAILANANIINYNANITLTUBE LA

ATALRRUBNANGIATH

e —

\_—d

Aandadun 1 Aadadun 2 Anandadun s

Nnuamsnaaesdld Jalng uazifiouqdosmsauarududuivisszasnsiien
voanennuay etheududuanmameaesd Tunnaesiulassnuremuies uindam
fio limsuanududu Ssweutsansazanethmanglasa anududud 2 danmaradudy
Tnewadiansdadmin Idnanimaaesdsd




Tayansnnaeswesdnlng uaziveus

Yunsansazatedinanglasandnududun 2 = 10 mL
wialuananglasa (Cs Hip Og) = 180
UMiINTD I ITTIY = 24 A3y

Wtinvesansazagdinanglasa + Umtnyuseme 30 nfy

umtinvesnanalasa + dmtnyusewme vasnseulvianuieu (nsu)
ATIN 1 ATIN 2 ASIN 4 ATIN 5 ATIN 6 AT 7
29.5 29 28 27.5 27.5 27.5
AU .
¢ = = A v 5 = I
1. ananumsal MsAnwises « nsldasasansiinnanglasa veaensiieIvesnen 023 | nsuun
NVIATU “UDIAIANAT ITLYANLATIY VOIN1TNAADY 012
2. RINNINARBIVBIAFANAT tiafnw) “ n1stdansavareuinianglasa YwaensiiedIves  wi
ABNNYAIU “ AITEYMLUTIINNSANY 021 | Azuuu
Y v 012
sruUsnu Y 4 %A OV TS e G2 rh T Warh, W SR
gandsnny’ 25, YO e SIS SN i N e
021 | ATUUY
....................................... L O N o2
e 2 o o o [
FuUsauAy USumsvesansazaneiiananglaa , 31uiu-vuna-anenug
YOINBNANAIY , NYUL , A0NUAUNITNAGET , Band
¥id
3. Mnuan1svnaesveslnlng uagiiioun 023 | Asiuy
H J o b 011
UIAVDIATALANLUINNANGLATA NOUNITNARBITAT = cooeevrrrreee n3u ;
» y SWid
WAZLIAYRINgLATE NEINTNNGDS A el N3y P —
011
4. Mneanaaesvesdnlng uazitous ansazaeuinianglasa (AVUTNTUN 2)
fanuguduwinls Tumbhedovazlneuianalsuing s
------------------------------------------------------------------------------------------------------------------------------------------------------------ 023 ﬂz',l,uu
011
5. anuiduduresasaratelinnanglasa nraneaeesdnlng lumhediulud
dau danudutusinls sita
023 | AZLUU

011
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AAua 1. FoaeuinvinuenisdiFesluumufoinisd assmunaniunsalli udal
Thidsunoumaundsiuaaunsalau dnvardedeufiunuuiouneunuudu/An Tnei
LUINTABULALNUTINTIAAZLULLUULENDIAUTENBU (Analytic Scoring Guideline ) Tng
wenesUsznaudu 2 ¢u Ao nsfiBesineimans uay aussausSIMeImEanS 1w 5
U9 1181 10 WA

2. Iﬁﬂfﬂlﬁ%au@uﬁmauﬁgﬂﬁaa aslugosing

......................................................................................................................................................

naaunisainalul Tdnauaiaiu 90 1 - 5

Inlng , o uar ued HutniFeutuliendnu®i 4 fauaulawasddla g
lAsaaAnermans wersmdnwienansuazmieya samdsdeuniugs Wleviunuszneunis
dentelunmsvilaseny

Funils aringfinen wisuasaraetmanglasa $1uau 3 arududu WdniFou
naaoafiefnu « msl¥asazansihnanglasa sraemaiisavesmengvay “ lngldiaan
Lazmsvianvesnaunannmany Wusinysyansnmnisvzasniaiien nan1sAnwinudn
ansazaneumanglesa anududud 2 Haevzaenaiieivesnennrauldiiian uazkans
NAAIANANIINYNANITLTUDE UL

FATALRRUBNANGIATH

S R S —

\_—d

Aandadun 1 Anandaduq 2 Anandadun s

Nnuamsaaesdld Jnlng uazifiouqdosnsauaruiduduivisszasnsiien
vasnennyay iethanuiduduannmeasstl lunasestulassnuvesmuies uifntym
fio limsuaududu Sweutsansazanstmanglesa anududud 2 dunmeranduduy
Tnewadanisdsimiin Iduanismaaosied




Yayansnnasswesdnlng uaziieus

Yunmsansazargdinanglasandnududun 2 = 10 mL

walanananglasa (Cs Hiz Og) = 180

UMUINTD I ITTY = 24 A3y

Wtinvesansazaedinanglasa + Umtnyuseme = 30 nfy

Wwiinveshmanalasd + dwdnyusewme vaamseulvanusou (n3u) |
AT 1 AT 2 AT 4 AT 5 AT 6 AN 7 |

29.5 29 28 27.5 271.5 271.5
AN

1. 9naniunisel mafinwides © malfansaranethananglasa sxaemsifisavesaen

NVANU “U09AFANAT WTTYFULAFIU YDIN1TNARDY

WUINTINBU “’mia3ma‘1§1maﬂqimaﬁﬁmmvﬁwﬁwmﬁu aansaTTasNsLisIvesAen
avaulesaniy”

w39 “maazmaﬁwmaﬂq‘lma szhmizaamsLﬁwuamaﬂqumuiéf”

2. IMMTNARDIVBIAFANA iiednwn « mﬂ%msasmaﬁwmaﬂgima Y£aBNSIAIYD4
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