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Water Quality Laboratory

By Dr. Amer Mohsen Assabri, Sep. 2021

Microbiologically Analyses Chemical Analyses Physical Measurement
Instruments Instruments Instruments
, Titration Ca, CI. DO, SO. NH., _
Autoclave Chioride (C1™. Chiorine (C1), Turbidity Meter
Alkalmity. Hardness E
Colony Counter Flame Photometer I Na, K, Li, Ca, Ba ] Conductivity Meter (EC TDS)

B. Color, Chlonne (Cl). Cu.
Spectrophotometer Fe, F Mn, NO.«, NO:, P, TOC, pH Meter
THM, COD, BOD, Si, SO,

Analytical Balance

BOD Analyzer Biological Oxygen Dissolved

Laminar Air Flow Cabinet - e L - Thermometers
Na, K, Ca, Li, Mg Fe, Al Ag, i
As, B, Ba, S¢, Cd. Co, Cr, Cu,

Incubator Inductively Coupled | L ;% Mo, Ni. P, Pv. Sb, Sc.
| Plasma (1CP) Si. Sr. U, Zn, K. Si. Mg. Na,
) Ca F,N. Mn S

Microscope Na, K. Li, Ca, Mg. Fe. Al, Ag.

Atomic Absorption As, B, Ba, Se. Cd. Co, Cr, Cu,
Spectrometry (FAAS) | Hg Li. Mo, Ni P Pb. Sb. Se.

Laboratory Refrigerator Si,Sr, U, Zn Si,F, N.Mn. S
Gas Chromatography _
Mass S metry :ﬂtz. d:.‘::gnllld. content, and
(GOC-MS)
Alpha/beta o B
Radiometer )
RAD7T | Radon J
Mercury Analyzer I Hy |

ClI', F. Na, Ammonium

Specific lon Meter (NH. ) Ammmonia (NH:).

| Arsenator 1 As |
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Water Analyses
Portable Portable
SA1100 Scanning Analyzer Arsenator

Detection Limit (mg/])

0.002 - 0.1for Pb
0.05—2 for Cu 0.002 - 0.1 for As
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Fixed Laboratory
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Chemical Measurement Instruments

Selecting a Technique For chemical Analysis?

FAAS GFAAS ICP-0ES ICP-MS

How Many Elements?

Single -}

Few (< 5) =

Many (> 5) iy
What Levels?

PPM =

PPB

PPT

PPQ
How Many Samples? FAAS: atomic absorption spectroscopy,

Very few GFAAS: graphite furnace atomic

ahsorption spectroscopy,

Few

Many ICP-OES: inductively coupled plasma
How Much Sample? optical emission spectroscopy,

>5mL [ =) =] =) ICP-MS: inductively coupled plasma
<1-2mL = = mass spectrometry.

>
2
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ICP-MS

My GFAAS

| |CP-OES- Axial

sy \CP-OES — Radial

sy FAAS

0.0000017 0.00001 0.0007 0.001 0.01 0.1 1 10 100
Detection Limit Ranges (ppb or pg/L)

Detection limit (ug/l or ppb) for the major atomic spectroscopy techniques
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Atomic spectroscopy Detection Limits (ug/l or ppb )

Element FAAS Hg/Hydride GFAAS ICP-OES ICP-MS Element FAAS Hg/Hydride GFAAS ICP-DES ICP-MS
Ag 1.5 0.005 017 0.00003 Er 60 0.1 0.0001

Al 45 0.1 0.5 0.00001* Eu 30 0.03 0.00007
As 150 0.03 0.05 1.0 0.00005° F

Au 9 0.15 04 0.00005 Fe 5 0.06 0.08 0.00001*
B 1000 20 04 0.0002 Ga 75 1.1 0.000001*
Ba 15 035 0.006 0.00007* Gd 1800 0.2 0.0003

Be 1.5 0.008 0.02 0.00009 Ge 300 1.1 0.00003"
Bi 30 0.03 0.05 1.1 0.000004 Hf 300 0.4 0.00002*
Br 0.04 Hg 300 0.006 0.6 1.0 0.001

C Ho 60 0.08 0.00004
Ca 1.5 0.01 0.03 0.00002* ! 0.003

Cd 0.8 0.002 0.1 0.00006 In 30 1.0 0.000003
Ce 04 0.00005 Ir 900 30 0.9 0.00005°
Cl 2.0 K 3 0.005 0.3 0.00002°
Co 9 0.15 0.14 0.000006* La 3000 0.06 0.00004
Cr 3 0.004 017 0.00002° Li 08 0.06 0.01 0.0000004
Cs 15 0.00005 Lu 1000 0.03 0.00004
Cu 1.5 0.014 0.26 0.00001* Mg 0.15 0.004 0.008 0.00001
Dy 50 0.08 0.0002 Mn 1.5 0.005 0.026 0.00002*
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Atomic spectroscopy Detection Limits (ug/l or ppb )

Element FAAS Hg/Hydride GFAAS ICP-OES ICP-MS Element FAAS Hg/Hydride GFAAS ICP-OES ICP-MS
Mo 45 0.03 0.3 0.00001* Si 90 1.0 0.5 0.007"
Na 03 0.005 0.2 0.00001 Sm 3000 03 0.0002
Nb 1500 0.3 0.000009 Sn 150 0.1 0.7 0.00003
Nd 1500 0.2 0.0003 Sr 3 0.025 0.003 0.000002°
Ni 6 007 04 0.00006* Ta 1500 1.0 0.000006
Os 0.6 0.00006 Tb 900 0.3 0.00003
P 75000 130 20 0.003* Te 30 0.03 0.1 21 0.00006*
Pb 15 0.05 13 0.00001* Th 0.6 0.00003*
Pd 30 0.09 0.5 0.00002° Ti 7 0.35 0.04 0.00003*
Pr 7500 03 0.00003 Tl 15 0.1 14 0.000004
Pt 60 20 1.0 0.00007 Tm 15 0.1 0.00003
Rb 3 0.03 13 0.0002 U 15000 12 0.000005
Re 750 04 0.00005° v 60 0.1 0.3 0.00001*
Rh 6 0.7 0.00002° W 1500 0.8 0.00002
Ru 100 1.0 05 0.00002 Y 75 0.03 0.00002
S 39 0.009° Yb 8 0.02 0.0001
Sb 45 0.15 0.05 1.7 0.00001" Zn 1.5 0.02 0.07 0.0001*
Sc 30 0.013 0.00002" r 450 0.09 0.00001*
Se 100 0.03 0.05 18 0.0003*
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DR6000 Spectrophotometer

Al 0.002-0.8
Cl 0.1-25
Fe 0.02-3
B 0.02 -14
" - Si 0.01-100
Detection Limit SO, 2900
(mg/l) F o 0.02-2
Mn 0.006-20
O, 0.01-1.5

COD0.7-135000
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0.01-35
0.002-250
0.06-100
005-0.8

THMs 0.01-0.6
TOC 0.3-700

NH,

0.015-50
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B G g gl B S <o guandt G g S Alaad (Glia gl

Cd 0.0013-0.3
Cr 0.01-0.7
Co 0.01-2.0
Cu 0.01-8

CN 0.002-0.24
Pb 0.003-2
Hg 0.0001-0.0025
Mo 0.02-40

Ni 0.006-6
Se 0.01-1

Zn 0.01-3
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Portable Arsenator

Detection Limit
0.002 — 0.1 mg/l
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g 5N Salas 5 3¢l

Arsenic Trace Metal Analyzers

Detection Limit
0.001 - 0.02 mg/l
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G5l dalas S

Total mercury determination in
water by CVAAS

The method is based on the cold-
vapor technique (CVAAS).
Samples of natural and waste
water must be pre-treated using
the appropriate standard
digestion procedures.

Detection Limit

<1pg (< 0.001ng)

Dr. Amer M. Assabri, assabriamer2017@ gmail.com



sloall Clie Julas

: Water Analyses

BWB-XP-5 Channel Flame Photometer
gl cids (ol Sl
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Na 0.03

Detection Limit K. 0.02
( ) Li 0.02
mg/ Ca 0.3

Ba 1.6
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Volumetric Analysis (Titration)
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Inductively Coupled Plasma-Optical Emission
Spectrometry (ICP-OES)
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Graphite Atomic Absorption Spectrometer (GAAS)
bl b — A Galata¥l dilshaa g

il Y oA Eila Cida 3 jgal dal
il 1o B0 ddg ¢ laa s Jutat b
Lo gl g cbial g Addad B walc 40
(Al 29584 0.001 — 5) Gy 4sd Ay
pabaiad) diliha 3lga (e dBs )5 yoiayg
(FAAS) ¢t &8 —

Flame Atomic Absorption Spectroscopy
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Water Analyses

-

Gas Chromatography Mass Spectrometer (GC-MS)
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Pesticides:

Alachlor, Atrazine, Aldrin/Deildrin, Alpha HCH, Beta HCH, Butachlor, Chloropyriphos,
Delta HCH, 2.,4- Dichlorophenoxyacetic acid, DDT (o, p and p,p iomers of DDT, DDE and

DDE), Endosulfan (alpha, beta and sulphate), Ethion, Gamma -HCH (Lindane),
Isoproturon, Malathion, Methyl parathion, Monocrotophos, Phorate.
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Water Analyses
Alpha & Beta Radiometer UMF-2000 RAD?7 Radon Detector
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Detection Limit (Bg/1)

Detection Limit
Alpha emitting radionuclides 0.01 - 1000

Beta emitting radionuclides 0.1 - 3000 0.1 - 20,000 pCi/L (4.0 - 750,000 Bg/m?)
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: Water Analyses
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Microbiologically Analyses Instruments

Portable Test Kits

Incubator Colony Counter
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NEXT WEEK

LECTURE (5)

Water Treatment 1
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