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Research on the Use of Smartphone Optical Detection Technology
to Detect Pollutants in Water

JIN Chao,LUO Keju, YANG Xianshuang
(Beibei District Ecological Environment Monitoring Station, Chongging 400700 , China)

Abstract As a sensor method, Digital Image Colorimetry (DIC) has the advantages of simplicity,
sensitivity and low-cost, and it is widely used in environmental monitoring, chemical, biochemical and
other fields. We used the LED surface light source as the light source of the digital picture colorimetric
method to detect the hexavalent chromium of water sample, the solution after the color reaction obtained
the R (red), G (green) and B (blue) color values through the free software of the mobile phone. Since the
RGB model is a non-uniform color parameter, we convert the R, G, and B values into different
mathematical models, and compare the linear correlations of the standard curves obtained by various
mathematical models, where the linear correlation of the gray-scale absorbance model is the highest (R?=
0.999 2), and the correlation coefficient can be compared with the national standard method. The linear
range of the detection method is 0.02—1.0 mg/L, the detection limit is 0. 006 mg/L, and the spike
recovery is 96.5%—107%. The method is simple, rapid and sensitive, and is suitable for rapid on-site
detection.
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Figure 1 Schematic diagram of acquisition device using

Digital Image Colorimetry.
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Figure 2 Relationship curve between RGB value
and color temperature curve:

(a) standard blank solution; (b)color sample solution

(hexavalent chromium concentration of 0. 40 mg/L).
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Table 1 Linear parameters under different mathematical models based on Digital Image Colorimetry

LB S LMEVERE/(mg - L7 LHFE LMK RE(RD PR/ (mg « L7
Abs(UV-Vis) 0.048~1.0 y = 0.698 1z + 0.004 1 0.999 7 0.012
Ix 0.004~1.0 y = —28.519x + 213.31 0.978 0 0. 001
I 0. 000 05~1.0 y = —183.07zx + 208.15 0.988 9 0. 000 02
Is 0.003~1.0 y = —54.526zx + 215.32 0.997 0 0.000 5
Ar 0.02~1.0 y = 0.062 1z + 0.002 3 0.978 5 -
Ac 0.006~1.0 y = 0.737 1z — 0.026 2 0.989 3 0. 002
Asp 0.02~1.0 y = 0.125 5z + 0. 000 3 0.995 0 -
Acotal 0.007~1.0 y = 0.924 6z — 0.023 6 0.991 2 0. 002
Gray 0. 000 3~1.0 y = —120.56x + 208. 64 0.991 6 0. 000 1
AGrav 0.02~1.0 y = 0.351 7z — 0.002 5 0.999 2 0. 006
V Tx — Ix0) ol 0.005~1.0 y = 25.299x — 53. 656 0.933 4 0. 001
RR+Ic+1Iz 0. 000 07~1.0 y = —266.12x + 636.78 0.994 7 0. 000 02
I/(Ir + I + Ip) 0.223~1.0 y = 0.151 5z + 0.33 0.998 8 0. 067
Ig/(Ir + Ic + Ip) 0.077~1.0 y = —0.239 3z + 0.334 6 0.999 0 0.023
Ig/(Ix + Ic + In) 0.02~1.0 y = 0.087 8z + 0.335 5 0.994 7 -

M 1B Ix o ArAc 1/ (Tx — )b
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o6 W W 5] R AR K B R AR R BT S B IR
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Figure 3 Standard curve of gray absorbance method

and spectrophotometry.
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Figure 4 Fit curve of two detection methods.

2.4 BEEMEBRELR

FAA T X MR BE R 0. 40 mg/ L 175 H 86 bn HEHE
A AT AT I A 20 YK, W 3B {E K 0. 392 mg/L,
ARXHARVE DR 22 R 2. 5% » /N T B 5 i X /K R A
BRI B 10 B SR, R AR 5 ¥E K 2% B R4
BE AR ER R BB & AT B4 ek E
PXEKHEE 1% A 2% A7 000 3 A0 A e e S 5, 25
R 2 TR 3. A6t BE B AR T ue T A A i
BRPANMETERABENZES, #F—2 N
el T SE B B 45 SR H 5 A O B S KRR Hh S 4 R
B AR B R, R B B A AT

R2 BFEKLEEERMNER
Table 2 Test results of gray absorbance method

i B G AR B/ mL W EH/(mg « L1 futpi/(mg« L7 IR E(E/ (mg « L1 %/ %

1# 50 0.169 0. 20 0. 362 96. 5

2% 50 0.352 0. 40 0. 780 107

R3 SARXEEERULER
Table 3 Test results of spectrophotometric

B i B Fh R/ mL P EME/(mg « L7 fnkp i/ (mg « L71) IR E(E/ (mg « L1 IR/ %

1% 50 0.185 0. 20 0.402 109

2% 50 0. 355 0. 40 0.768 103

bt 3 HH B b o i 2R 2R A SR R B R =0.999 2, AT DL 1y
3 &g

AR FE#E 2 T B0 BUR ek i 1 5 BRCR
258 3L LED WO (LED ¥ 4D /E v R &
SR 4B B FR YR, AR 47 MR B T LB LED 56 TR
PATEMGCRE M ERMR R B, I BT RE
5 R.G.B B35 B (B 5% 16 4 R R J 2 A U B 45
A A 7 I % % M A G e, EL R B I OK AR AL AR

WO R LR R ATTEM LR &
MR EH R B A BRI ARG KRR . AT EHE
BEAMERE R, WE SRS 0 kB BF
Z5, AR T ERABENEREMT . [
A J7 YA B R 1 2 AN HEAT AR I, $R AR T B, O (48
H o 7 PR BTN R S T RN B b PR AT B
W E & A AR IZ B BT R
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