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This project is aimed to study light absorption propertics of chlorine solution. Experiment
is set up using UV-Vis spectrophotometer to investigate light absorption spectra of chlorine
solution. The results show strong absorption in UV range with maximum peak at 330 nm.
Absorption spectra of different concentration are distinguished leading possibility of chlorine
concentration measurcment by mean of light absorption. A convenient instrument which is able
to measure chlorine concentration is developed. A UV-LED with peak wavelength of 370 nm is
used as a light source, Transmitted light from solution is detected by UV detector, then amplified
before being compared to the reference signal, The signals are converted to digital signal by

microcontroller and displayed as absorption percentage. Calibration is required to relate the

Study of light absorption in solution

Miss Vitakron  Keawkooltol

Miss Vilaiporn  Kosonwultikun

Applied Physics Faculty of Scienec
Applied Physics-Science and Industry
Instrumentation

2006

Assoc.Prof. Wisanu Pecharapa
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ABSTRACT

absorption percentage to corresponding chlorine concentration.
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anuiouiunte (25 °C) (C1,) 33.949 J/(mol-K)
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P/Pa 1 10 100 Ik 10k 100k
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AnMaNlAvesaynon

Taseadamin orthorhombic
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LM741

Single Operational Amplifier

Features

+ Short circuit proteciion

+ Excellent temperature stability

+ Internal frequency compensation
« High Input volitage range

+ Null of offset

Internal Block Diagram

Description

The 1.LM741 sertes are general purpose operational amplifi-
ers. 1t 1s intended for 2 wide range of analog applications.
The high gain and wide range of operating voltage provide
superior performance in interprator, summing amplifier, and
gencral fecdback applications.
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LM741

Schematic Diagram
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Absolute Maximum Ratings (TA = 25°C}
Parameter Symbol Value Unit
Supply Voltage Vee +18 v
Differential Input Voltage VDIFF) 30 v
Inpui Voltage Vi *15 v
Cutput Short Circuit Duration - Indefinite -
Power Dissipation Pp 500 mwW
—_]
QOperating Temperature Range
LM741C ToPR 0~+70 °C
LM7411 40 ~ +85
hm+Lﬁm
Storage Temperature Range TsTG -65 ~ + 150 °C




LMT41
Electrical Characteristics
(VCC = 15V, VEE = - 15V. Ta = 25 °C, unless otherwise specified)
. LM741CILM741i
Parameter Symbol Conditions : Unit
Min. Wp. Max.
Rs<10KL2 - 20 | 6.0
Input Offset Voltage Vio mv
Rs<500Q - - -
input Offset Voltage
- VioiRy | Vcc = +20V - 115 - mv
Adjustment Range
input Offset Current o - - 20 200 nA
Input Bias Current 1BIAS - 80 500 nA
Input Resistance (Note1) Rl | Vog =+20V 03 | 20 | - MQ
Input Voltage Range VIRY - 2 | H13 - v i
i w Voo =420V,
| . RL2ZKQ Voppy =15V | T [ T )
Large Signal Voltage Gain Gy ————t VimV
vec =15V, | 20 | 200 | -
VO(P-P) =210V
Output Short Circuit Current Isg - - 25 - mA
VoG = #20V | RL210KQ - - -
Output Voltage Swi v RL22KQ - - v
utput Voltage Swin P
P 8 g OP-P) Vee = +15V | RI210KQ +12 -
RLz2KQ 0 | + -
I Re<10KD, Vo= +12v 770 [ 90 | -
Common Mode Rejection Ratio CMRR [—_— dB
Rs5<50Q, VCMm = £12V - - -
Vee = #5Vio Voo = 15V ) ) )
__— . Rs<500
Power Supply Rejection Ratio PSRR —— dB
Vcc = t15V to Vo = +15V 77 U 9g N
Rs<10KQ
Transient Rise Time TR . i - Q.3 - us
Unity Gain
Response QOvershoot 0sS - 10 - %
Bandwidth BW - - - - MRz
}_r
Slew Rate SR Unity Gain - 05 - Vips
Supply Current Icc RL= =f2 - 1.5 28 mA,
I
) Voo = £20V . - -
Power Consumption Pc mW
vee =+15v - 50 85

Note:
1. Guaranteed by design.




LM741

Electrical Characteristics

{ 0°C <Ta<70°C VCe = 15V, unless otherwise specified)
The following specification apply over the range of 0°C < Ta £ +70 °C for the LM741C; and the -40°C < Ta £ +85°C

for the LM741l

. LM741C/ILM7411
Parameter Symbeol Conditions i T M Unit
in. | Typ. ax.
Input Offset Voltage vip | LSse0e - - - v
H a m
P 9 Rs<i0KQ ST - s
Input Offset Voitage Drift AVIO/AT - - - uviec
input Offset Current llo - - - 300 nA
Input Offset Current Drift ANOIAT - - - nA/ °C
Input Bias Current IBIAS - -_1 - 08 HA
Input Resistance (Note1) Ri Vee = 220V - - - MQ
input Voltaoe Range VI(R) - +12 | 13 - v
Rs210KE - - -
Vec =220V
Output Voltage Swi v RS22R0) _ - - v
utpu age awin -
P ge Swing (PP Rs210KQ 12 | 114 | -
VCe =218V
Rs22KQ +10 | £13 -
Qutput Short Circuit Current Isc - 10 - 40 mA
o i Rs<10KQ, VoM = +12V 70 80 -
Cemmon Mode Rejection Ratio CMRR dB
Rs<50€, VCM = 212V - - -
- . Veg = +20V | Rs<50Q - - -
Power Su Rejection Ratio PSRR B
pPly Rej to +5V Rs<10KQ 7| % - d
Vee = £20V, N ) )
VO(P-P) = 15V .
. . VCC = 2158y,
Large Signal Voltage Gain Gv R522KQ VO(P.P) = +10V 15 - - Vimy
Voo = 115V, ) ) )
Vo(p-p) = 12V

Note :
1. Guaranteed by design.




HUVL370-510 HERO
Ultraviolet LED

m Foatures
Ultraviolet Light Emitting Diode 370nm
5mm Diameter Clear Epoxy Package
Beam Angle B TYP. £10°

m Absolute Maximum Hatings (T, = 25°C)

Parameter Symbol Rated Value Unit
Pulsed forward current (1 £ 10ms) Duty lp 100 mA
cycle 110
Forward curreni lem 30 mA
Reverse voltagse Ve 5 v
Cperating iemperalure Topr 40 10 +85 °c
Storage temperature T <4010 +100 °C
m Electro-Optical Characteristics (7, - 25°c)
Parameter Symbol | Ceondition Minl Typ Max| Unit
Output power Pa lr = 20 mA 12 15 myy
Forward voltage Ve le = 20 mA 36 4.0 vV
Reverse currant In Ve=5YV 10 LA
Peak emission wavelength Ap I = 20 mA 370 3801 nm
Spectral bandwidth AR, lF =20 mA 20 nm
Half intensity angle e I = 20 mA +10 degre
e

m  OQOutline Dimensions (mm)

Package body is water claar

e 8702 — 25 min, 15%05

g | =1 max.
qIS.fDO.t . CATHODE
|'.T“2Lw WIE[ E - ANODE

. : ;
> € 10101 :I(pE.StO‘E >

HERO ELECTAONICS LIMITED, DUNSTABLE STREET, AMPTHILL, BEDFORDSHIRE, MK45 205 ENGLAND
TEL.: 01525 405015 - Email: sales@heroelee, couk - oo FAX: 01625 402383
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