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A 
VIVUM 1  Introduction to Environmental Chemistry, QA/QC and Safety in Laboratory 

(25 mittuu) 

1.1 Ibiiiluilivioitld (5 	int) 

n. 1.1@iin61  

T. Leli8i1,C.I61111/11711ViatiillIM (% wt/vol.) 

9. n15mnweinm.1 (Precipitation) 

1. Grab water sampler 

@. Secchi disk 
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If If 0 	 Chia 	 liTacanfinin 	  

1.2 @l7ZtrinAnn-n-virbrivu ttnni7141thzlennitos965p4fiovi@l9 (5 mattru) 

fl. Hot Air Oven 

T. Furnace 

H. Hood 

S. Spectrophotometer 

. Magnetic Stirrer 
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TalliVantricivinvilniittazitn`iiium5rfaufk; 



1.3 ofiEnailaLiaititou 	NaCl 5.0 g 	 100 mL 1jiwilf152 1 

6t1eviatiaitlaiit1ti 104.8 g Wf11i2tliVilfl'IMI,411J65111,1.1ali Molar, Molal, %W/V, cYow/w 

Mol fraction (10 fits au) 

1.4 @4aBviuni7i'oi-1wun1ilancvnio4u6cum-mIviNtJh1lt1n1wranf1€1niva4n58Jmuppiacrtl 

(5 Arian° 
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ifl  0 	 ff lid 	 I IT a' lIfl il frill 	  

.4 
0@uvl 2  Environmental. Sampling, Collection and Preservation techniques (25 fir,11,1111) 

2.1 winnwninisinciNedol Digestion um Extraction (4 fitiviru) 

2.2 vviqta@ani5inWIMMii-adiluarilinei@lirluihailnifiatnai@linwiifradismti9115fivudl 

51,miviiiii011161.1iin95 (6 	ucu) 
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110 	 fffr 	  

2.3 lnincuivithnfiiolocuiitoniialiiqo (5 Maim) 
1. 6j-iln151,ficah@dlnilvitilnomala'Anqfun-rvoil 51h1'1qn v.57"gi1loth.Aut.1 

n. i1cu@a 

th@YI 

P viLfi 1. 	U n 

2. n-nill6nol,ru611-]ai-NR -11P-memlo 

n. n5olimin 

n5ololowa@ln 

• mo@viiin 

n5o1R5fin 

3. nmrruj-wiwEi-111,1.1n -wil.radni@Imlniwn_filnt-ulammIndru6h@d-ovinrklo 

n. 1,k7O66fi'IST1 frUclqww,jil 4 NfilLtaIRIEM 

Idlnouti`fdln SiLn5olumln EVi pH < 2 Lhiiqfucvligi 4 olFrutaiAa 

• Idlnou.61-)Frol 	 pH < 2 i,fluiiqa.ri/Louil 4 all-imay'dua 

1d6no HDPE 6ALn5911,Gual5n 	pH < 2 tAilqtuvii,jil 4 @If116606YfE.10 

4. m5AuLLGuuraL 

• liffiuj-ILIAM5-roilqWDTIAJO1111,012 

91. 

n. 

1. if@ n LLat 	q  n 

5. nlwiuh@tilljnt,fivallnlmyir,Irw-mrjuxinl Nociiin151Mouj- ,So 61151t@ZA5 

• Liii@aollimmIlLSEJY)11 

91. diail.141@ael,1.1fralV15f01,141r1W@MLUint11111311TOYA1 

fl. 

1. 	if@ n. Lot if@ hl. qn 
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A 
150 	 VI tia 	 Iii'vtifliiillil 	  

2.4 ifiSict.filtiViii iilvict.m11,1 14n.Yil vietn4 A liriveammulaiman7nthiliwallthttEnnilei too 
twei-rulcuvrtiu A thr,4111I7AynnlionactilMouthillaliiiii winfinaculonn7linohlnialninip,-  
itilitil.n6tnAuniuTunai 1 olfioei finnzkrui`hodilcillifieiinvm-aframilifivilo mitivi9i1v1 
(10 Naval) 

nitil4Stmilwi 
	13461114 A 
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A 
110 	 ff fl a 	 1 1"(frilfl SI win 	  

00tifeil  3 Water and Wastewater Analysis (pH, Conductivity, Acidity, and Alkalinity, 

Turbidity, Color, Total Solids, and Fe&Mn )(60 Ativi.1) 9/   

3.1 @Tuonfrnual&iiitig5tviiillii7iiimaioietiiil (8 ozatit) 

- Turbidity u 	Suspended Solids 

- Conductivity U 	Total Dissolved Solids 

- Hardness um Alkalinity 

- CO2  u 	Acidity 
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910 	 fffla 	 lifrranrinin 	  

3.2 @1nnq15iA51nhiaihot11441u1Ma@1nio4UNiin15 gNL121 qt-uaart7F9/Imdi 	(20 

fraaan0 

pH 

mg2+ 

Na+  

Cl- 

= 

= 

= 

= 

7.1 

130 mg/L 

46 mg/L 

195 mg/L 

Ca2+  

Sr2+  

TDS 

Alkalinity 

= 

= 

= 

= 

150 

250 

200 

800 

mg/L CaCO3 

mg/L 

mg/L 

mg/L CaCO3 

= 25 °C 

1. Bar graphltrVithE mg/L CaCO3 LLar,m1R-mvimeilvtiola-mhtnoulutIn 

2. 11-ri7t-uvi'wiqfl-nlimr.,11llkwilio fl-mn5:-.,41-11H-14-u@Lcuo 

Bar graph  
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A 
WO 	 fffr 	 117037niinfil 	  

3.3 @inni7ImirviemiliiilatiNanicoiwnaivihniiltaltYiVrita7llitaTilli@inialq`an95 iifii 

a Phenolphthalein alkalinity (PA) = 50 mg/l CaCO3 Liar, total alkalinity (TA) = 100 
A . 619, ... 	 ,' 

mg/1 CaCO3 @liiiirgtiVnIfililaifiTIWAIJ6/11.1100@talnatVitflOarITINATIldit16116/1011.11 (10 

Ant,tru) 
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950 	 V1f10 	om 	  

3.4 	2-dvloianolvanuanamnitiapflofiLAINn7oll,fillialan5nifniul,4 (2 mann!) 

3.5 	 Fe3+ 	 Fe' g@ flitvi (2 AV,WU) 

3.6 	mlfivrical-riivrinilni5viTtJhrTitnTolnan go a9Ilvi (2 Ativuu) 

3.7 m5911iftun176iJAErnd mn2+ 	 mn7+ go mils) (2 ntia.n.0 

3.8 	Mliiiviii.tifrrirOvinilni5iTdhriitrraliilanTU go vi51fl (2 fitutru) 

3.9 Tin17Iminipiiilavolol/T11lioltViin15 go55lo (2 fit JAW) 
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A 
va 	 fffla 	 Itywanantli 	  

3.10 @ltiiuvinl-roliktaolfrindarritig5:14111 carbonate ion , bicarbonate ion Lot' carbonic 

acid ii'cufil pH (10 Anitru) 
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110111fIlflitilaVlflf11,IiThil'IMT,Iiff1M1-1f111V1011fit 



1f0 	 fffr  	 liTerantinin 	  

ol@til 4  6/1 iuti fra. LLar(inquql.a.lacrt441 ( 20 fitivut) 

1. 9T11.11,1111811@1 "Solids" 1,1.1j-ativilnuiil 

n. 

0-15hIli1 6171L1,111.0@FAI.I111 

d. a-auviVaatalwileuvriauj) 

2. Imhoff cone 1,i'70@zi:15 

n. Settleable solids 

T. Total solids 

• Dissolved solids 

J. Colloidal solids 

3. 1,1151iim@5i161@l-TRYTeLiciviAil6illA-2Eill 

n. TS, SS 

T. pH, qtrnmil 

n. Conductivity 

1. COD 

4. t5U pH a-ili,4ictirk 

n. Sulfuric acid 

'U. Sodium acetate 

• Sodium Hydroxide 

1. n Lot, 9 kin 

5. 	i-In-151.1111A1019,1-1 

al5014646 

ft 0151,1AnUaal 

4. emoiluvfi6 
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6. 	SS cvnlAvIn@cizb 

.1.1111-16hodileilun5.zo-r&mal u:6-)Lalmr,olbflw11,1Juulli 103°C vikt.mai 1 i'612,41 

• tITLY-16iwEillItiaSi 103°C vfJuna-1 Pi  h11.11 

• 91,;dir:):)@,,c;'111.161X,.-JUloalliCil  103 c viJunal 1 °v-)11.il 

qminii@ 

7. Jar Test im,ii@@z-',15 

fl. t,C■iminctfilynal5LRiliimntaL 

11. LiAlminanTALLmAmilouitaL 

• n 

8. 16i7i8@tblcunl5m-N751ll5maitavitictin'in 

n. Spectrophotometer 

Colorimetric 

• MS 

9. en5loliin-ionlri'61-2611,un151LR51mvilavaivict7n 

molumin 

• n5o@viin 

ItaiuLluo5@nisd 

10. ORP 

fl. fl'Il111,i1.171.110a1,615alitt.1111 

11. p-malan5tro@ln15Awmi-rum.Nakm 

fl. L§t.M1crilinAillf%5Zild1111J5MaLi 61:61.aflM5@11 

A. fjnylni@ 

T11.111114/1@l11 11. fl 1 (Turbidity) 1310TInatil5 

11'111M BOD 
'‘ 

11. 61,551q1J`r:1091-11 61 61.11r1 

• or,n@ualrruaai 

kacuaiLio 
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es 

 tf 	 ff fl 	if ff 17114 Dill 	  

12. iialovi@VddllilMoAuAffr&n.ailliCAmilli.Flil 

pH 

1m71.1 

1 . 

4. nSu 

13. wtholom'Ylanji u 

n. %T 

Abs 

NTU 

PPm 

14. ri-i'lLFlyitthiili-IfirhIoiriti-T8Iolou 	 1:1111J5ezmujiludilil15@cw 6on1111.1 

@uifl 103 almiLtaCilua 

n . Organic solids 

°it Total solids 

• Settable solids 

Colloidal solids 

15. 'N'Eri/127:irovi@Fiin151111`01`1i`rti@l11) 

n. TNAlciaLolu-1 

• i'-wr-nlifn- o4-11 

• qiumf 

4. 	1111 All e@ 

16. i@l,o1/711.inn5)Lmlnhi-nlimfu0,wituj-1 
n. Mohr method 

• Fajan method 

n . Vohald method 

A. cinvInio 
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VD  	 litifraal Dill 	  

17. comliia@ilurrilLm-irCiiqnviast'lli.n1111LSEJ 4711114-ActA@11,m-itvl,unlReunLvitilg@ 

n. pH 

J. 	l'If1l51.1i1All'41 

J. -1-)@@n6TILwata-loci.ri 

18. i4011011JM'IllriliLlEJ11@l4Tjl Volatile Solids (VS) 	iol iSitpco il 
n. IfilmnroolAlifiLviS@o0-Inn15LN-rnlamknuoiliqamijil 103-105 c'eti 
11 UllnarnIAlciLviSaajwInni5LN166@lailyilvoafiqanmil 550-600 °d 

n. trililneti@lAiiallnwi4iiTtiLviEULijapiAtiLN-LintUqNMil 103-105 °i 

4. IfilntlenlACIMIMM4'1WIIT.1,1,14E1IALilajnIHIAJLNlnigt92 qa1/1071 550-600 c't 
19. wiirrimpvi@id glt5tl..1141 sludge volume index (SVI) 	SV30 = 250 mL/L 

MLSS = 3000 mg/L 

n. 0.083 

11 12 

n. 27.5 

1. 83 

20. NairelLmmvoluItiLOVIU1/1c11M-11LLYIEJ1V111 

n. 	5 i 	1 66~v 11  

Tiicifi at II I  

I at IV  

II at, IV 

#Good Luck# 
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