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Design and Test of Portable Light-Emitting Diode Spectrophotometer

HUANG Ligiang
(Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: A low-cost micro spectrophotometer system with light-emitting diode ( LED) as the light source
and detector was designed and manufactured. The system was characterized by its streamlined structure, low
costing, portability and easy operation. The system used one LED as the light source, another LED as the detec-
tor and a digital voltmeter to display the absorbance of sample directly. There was no significant difference be-
tween the system and 721 spectrophotometer in the experiment of methylene blue determination. The results
showed that the system has good linearity and accuracy. As a low-cost miniaturized spectrophotometer, it had a
practical application prospect.

Keywords: spectrophotometer; LED detector; methylene blue
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Fig.1 System structure diagram of micro spectrophotometer
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Fig.2 Circuit diagram of micro spectrophotometer system
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Tab. 1 Main performance parameter list

T H Ttem SR Parameter
FEPLR S 135 x 65 x 50
Prototype size/ mm
BERLTCR: (R s it) 100
Prototype mass (excluding battery) /g
FERLIR A 7 “
Prototype cost/ Yuan
AOLR o
Optical distance/mm
M3 MESEEERNE fites Jr 2t {130 Battey (9 V)

Power supply mode

Fig.3 Practicality picture of micro spectrophotometer
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Fig.5 Short term stability experiment
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K2 ARBRRBYHEKERUSHREEE(n=3)

Tab.2 Absorbance of samples with different maximum absorption wavelengths(n=3)

AL ERE T 721 ST
FE 5 Sample Micro spectrophotometer 721spectrophotometer
660 nm 660 nm 617 nm 558 nm
V. 2L 5 Methylene blue( A, =660 nm) 0.628 +0.002 0.622 +0.0006 - -
L4 £i% Malachite green( A, =617 nm) 0.040 +0. 001 0.015 £0.0000 0. 110 +0. 0006 -
FH £ 25 Methyl Violet( A, =558 nm) 0.015 +£0.002 0.013 +0.0000 - 0.396 +0.0000
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LR R G AMER BE AR 3 AL, L 3 AN [R] o v B2 1) M FR R A A VR I 5, AR
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F3BI T 721 0 OCEEH AR R GERIAN R St W FP RE A A DN 25 2R . IRk, &R
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H1 3 b I, AR RGEAEIN 3 A [R] o e JEE A9 PR VAT, L RSD #4978 0. 2%, 321
ARG RIBEPLIRZZRBUN, BABEIRE R . A2 s OEAT 7 10 N E, A 23 A b o i 22
SR 3 FEERLARER K, SRAFA RGERIE AL YRR (3S,/K) 4 0.02 mg/L,

x3 20 SREETEMBSRXETHTREEFREUE RO (n=11)

Tab.3 Testing results of precisions(n=11)

JoT it Wk BE I
e SR A e =y
) WIELBEH Absorbance Average concentration/ ( mg + L D) e iR A
FEd o e — ‘ HIXH R 22
Sample 721 e MR 721 SR ARG Relative deviation of
721 Micro 721 Micro average concentration/ %
spectrophotometer  spectrophotometer spectrophotometer spectrophotometer
0. 018 +0.0005 0.026 +0.002 0.088 0.091 3.41
2 0.162 0. 0000 0.170 £0.001 0.755 0.752 -0.40
3 0.817 £0. 0004 0.840 +£0.002 3.800 3.811 0.29

3 e
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