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Main Components

: v : v v

Radiation Sample Optical Detector Amplifier &
Source Cell Filters/Lenses| | (Posit. Diff) Readout

v .

Transmitted light Scattered Light
(Turbidimiter) (Nephelometer)

IMA | INSTRUMENTATION OF NEPHELOTURBIDOMETER | DURGADEVI G | AP |

SNSCPHS |



Schematic representation DL
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Radiation Sources ~>
LLSTFITU MO S
Commonly Used: Alternative:
Tungsten filament lamp Mercury Arc Lamp
Visible Range, Specific

Stable, Intense, e (LV)

Continuous
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Tungsten Halogen Lamp

TUNGSTEN ENVELOPE
85% |
IR/NEAR-IR INERT GAS + <1% UV
\ / HALOGEN (I/Br)
—
85%
VISIBLE LIGHT B
(YELLOW-WHITE GLOW)
<1% UV
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Mercury Vapor Lamp ST
SILICA GLASS TUBE

> L Arc discharge
!

TUNGSTEN X4
ELECTRODES L
| MERCURY VAPOR + ARGON (25-50 TORR) /"

UV-VISIIBLE
LINE SPECTRUM

WAVALENGTH RANGE: DEEP UV TO VISIBLE

A 254 nm
50- 365 nm
04
-0
—0 _ I . . ! >
-200 -300 -300 500 500 500 500

1. DISCHARGE: Electric current vaporizes Mercury, creating plasma.
2. LINE Specific UV & Visible waleelghts.
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Lenses, Mirrors/ Choppers ZTE

LENS MIRROR/CHOPPER

LIGHT SAMPLE/
SOURCE 3 DETECTOR

BEAM
LENS

DIRECT LIGHT PATH
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Filters

Absorption Filter
RED
ABSORPTION
FILTER
WHITE LIGHT
ABSORBS GREEN

SOURCE \

& BLUE

IOV T TRANSMITTED
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Filters
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Interference Filter

UV-VISIBLE
INTERFERENCE
7 FILTER
\ jpr— SAMPLE
-V 5 y 4 = -~
BROADBOAND UV-VIS LIGHT SOURCE Lluornee\ ‘ | CUVETTE
> = | DIELECTRIC | ‘ ’ %
[ M =5
l : \ LAYERS ] ‘
200-800 nm N/ |
- ~— 532 nm
REJECTED SPECTOMETER
WAVELENGTHS s DETECTOR
4 TRANSMITTED LIGHT

(532 nm = 10 nm)
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Sample Cells

[

= ~‘-\“‘-./”

(Quartz) (Glass/Plastic)
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Sample Cells for Turbidimetry

Straight Light Passage
Standard Path Length
(1 cm)
Material: Incident|; I'r;:: ities
Optical Glass/Quartz Light (Meabured)
1cm
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Sample Cells for Nephelometry o L

Semi-octagonal, round, or specially designed cells

Minimize internal reflections

Blackened /

Interior /<
Incident / e S i
Light Minimize Internal cattered Light
Reflections (Measured at 90°)

|~
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Detector Geometry - Turbidimetry

ryrions

* Detector positioned at 180° (directly opposite source)

* Measures transmitted light intensity

_______ ‘ shutter detector
Q }"1 }\2 \' j
l
source e closed

monochromator sample or blank
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Detector Geometry - Nephelometry

* Detector positioned at 90° (or 70°-90° range) to incident beam

* Captures scattered light

shutter c
P - sample or blank PEOUESA0T
S VI VRN open
ut signal
source e . dlsaad g
monochromator processor

I
V—'

detector
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Detectors

FUNCTION: Convert Light to %
Electrical Signal

Photocathode :D $ $ $
o / B < | Thin Metal (Ag/Au) | —
Se” ;
O+ \ ..I " Bas
Dynode Potential Difference
Signal Out

PHOTOMULTIPLIER TUBE PHOTOVOLTATIC CELL
(PMT)
Most Sensitive %~ No Amplification
® + Multipies Signal il ’ ‘ V-
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Readout Device .

(. SR

=)

P Ll

| 78.5
l % FLAME INTENSITY

pEm——— s e——

L ==l =

READOUT DEVICE

* Displays Detector Signal on Digital Scale
o Arbitrary Units / Proportional to Emitted Radiation

READOUT DEVICE: Converts Electrical W
Signal to Displayed Measurement
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Summary

LIGHT FILTER PRISM FILTER CELL DETECTOR
SOURCE
—~ TRANSMITTED
. —
“LoHT
SCATTERED
LIGHT
DETECTOR

N = — ———
l o
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Assessment

1. The most commonly used radiation source in nepheloturbidimetry instruments is:
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Assessment

1. The most commonly used radiation source in nepheloturbidimetry instruments is:

a) Electrodeless Discharge b) Hollow Cathode Lamp (HCL
Lamp (EDL)
: ]J Anode
RF Generator
C) Tungsten filament lamp d) Globar Source
W\
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Assessment

2. Alternative radiation source sometimes used in nepheloturbidimetry is:
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Assessment

2. Alternative radiation source sometimes used in nepheloturbidimetry is:

a) Electrodeless Discharge b) Hollow Cathode Lamp (HCL
Lamp (EDL)
: ]J Anode
RF Generator
C) Tungsten filament lamp d) Mercury arc lamp
W\
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Assessment

3. Sample cells are commonly made of
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Assessment

3. Sample cells are commonly made of

Sodium chloride GLASS OR QUARTZ Potassium Bromide SILICON CARBIDE
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