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Abstract

With the continuous enhancement of environmental protection efforts, issues such as water pollu-
tion have garnered widespread attention. Phosphorus is one of the primary causes of water eu-
trophication, and excessive phosphorus can lead to the overgrowth of algae and other aquatic plants,
resulting in the “water bloom” phenomenon. Real-time monitoring of phosphorus levels in water
bodies is crucial. Spectrophotometry, as a precise analytical detection technique, has become one
of the common methods for measuring phosphorus content in water due to its high accuracy, sensi-
tivity, and practicality. This paper selected water samples from five major urban districts in
Chengdu, digested the samples with potassium persulfate, and then reacted them with ammonium
molybdate, followed by reduction with ascorbic acid to form a blue complex, thereby testing and
evaluating the phosphorus content in the samples. Using a spectrophotometer device, light with
wavelengths ranging from 190 to 1100 nm was selected for analysis, yielding a characteristic peak
at 700 nm on the spectrum. By determining the standard curve, the absorbance values of the sam-
ples were calculated, and the phosphorus concentration in the water samples was estimated. The
results showed that the Jinjiang District had the highest total phosphorus content (0.24 mg/L),
while the contents in the other districts ranged between 0.04 and 0.16 mg/L. The study revealed a
spatial distribution pattern of total phosphorus concentration characterized by a “sudden rise in
the middle reaches and decline in the downstream,” as well as a positive correlation between total
phosphorus concentration and the population density and GDP of each district. Comparative analy-
sis helps us better understand the state of water environments, which is of great significance for
environmental protection and water quality management.

Keywords

Spectrophotometry, Water Bodies, Phosphorus Content, Environmental Issues, Chengdu City

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

ttp://creativecommons.org/licenses/by/4.0/

1. 53|

B T AR T A B PR HEE, KA b B A HEORN R 2R I R AR 2, R T A BRI Bl G 1
KGRz —, 202348 H, FilpRHER S HIE: 4 EASHREKIGY R 8 ——i5 KR ek «A8
JRAE” KRG, KIS AR 22 0. (R AT, 2019 4, 2 Rh T AREO LK I “ KA LR,
R R RFKE M. BERKARE SR EZERRNE —, RS S EGEM A KA B %
B, TERC K" URL], XA IR KA A2 25 1187, 3 256 7K AR AR AR N 288 1 {gk e 7 A 7 L S0
DRI, S BT M 0 7 B 5 v gl 1) 5 B AR O EL

FEARNATIR [ 2] BBt T i 3 AR AR p (O S B, A ELR TR AR 256 i, IR BRI, R
AR FKARfERE . 7 T F K [STRTE S K [A AR B FE A, WS 7K A Bl F) 2 i, PR (R /K ) 22 4 s
e HAT, E A I K R I R R A e R, LB Y i TR 3 R L
Wk RS FHTE[S]. 26 R T I (Lambert) - EE/R (Beer) @, 1% R BIVARIOGE 5
TR AN 2 B P R TR B b o 31X — JEERAA IR T /0 G BEVETE I S & B e e . oo
Y0 T ) R AP 0 P o A 5 R Kb B — e R B S RSO, PR AT S A E AT . X P
T REME AN B P R R, BRI R TR 0 R U

DOI: 10.12677/aep.2026.162011 95 IR AT


https://doi.org/10.12677/aep.2026.162011
http://creativecommons.org/licenses/by/4.0/

EER F

2. FEEREE
2.1. SEER{URS
H 4 4 SHIMADZUUV-2600 B4 584 0] WoG 3 6B i XS204 AL TR -F-.
2.2. SEHMH
LB R IR 2 1o

Table 1. Experimental material

=1 kMR

I &k
5% B BB VA TR A 5 g WBRRET 7K, 4 100 mL 4K
iR 1:1 Eb g

10%HLIR I BR VAR VAR 10 g FOR MR T4k, FRE 100 mL. 2B TAZ G T, AR
R 13 g BRET 100 mL /K. ¥R 0.35 g WA FREHEET T 100 mL ik, s R, ¥
MR I 2 FIN 300 mL (L:1)BiBRH, FRIN AT A BRI R )
FRICT 110°CFJ& 2 h FIBERR &40 0.2197 g ¥ T-4lik, #F A 1000 mL &&=+, N
(LL)FRER 5 ml, AZUKFEhrk. IR REZT 50.0 pg B
W HY 10.00 ml BEER ER I &V T 250 mL a0, F4UKM L. WiriERRa2Er&
2.00 pg

R AR

R ER I 2V

TR R AR VT

2.3 WP

2.3.1. #RiERIZAYLREl

(1) MR 6 SLH s, brlfgn s, KbrrEih & b % 4% 0, 0.02, 0.04, 0.06, 0.08, 0.12mg/L Fit &
U e 47K 2 45 3] 25 mL.

(2) FH KR -

(3) HUAEE, 4 if b (o 4K e 258 50 mL. FRAEA S NN 1 mL [ BCLE PSR i iR v
W, AHIMATE S FZF I 2 mL FIFECAF AR RIS, fR5), §E 20 min.

(4) WYUK AR N EL L, F 20 S e B 1 B L e

(5) RMELE R, LhlbriEihZ.

2.3.2. IR ERAOMIE

(1) KA FRATER T FRIX AP A AL EAT K FEREL, XX (N: 30.341 E: 103.922 N: 30.337 E:
103.993) 4% VT [X (N: 30.575 E: 104.1376 N: 30.570 E: 104.1547) /% X (N: 30.567 E: 104.064 N: 30.540 E:
104.051)7 % [X (N: 30.663 E: 104.04 N: 30.660 E: 104.025) i £ [X (N: 30.665 E: 104.091 N: 30.667 E: 104.112).
MBI G, A5 FH RAE 25 1T A B vE v B8 3 B 06 /KT 0 em~50 em (7K AR EAT REL, & # 50
mL B0 .

(2) THfE: SR BERKRE, INECHI L (IR ER S R . FF KR N BRI . BRIR A
WANPUR MBRVE, RAWSEHE — B, FEERMNE4E. RS T RRE KR, A
(0 BRI % 2 EL W

(3) M. 4> 66 BE VHIN B O RE, TR, K s Ss LT  Ll € L JBCE R A v 4 25— ANz
B, PR — AN EIME DY 52 = REINER, T R AR5 2 38 LR TH P AR, NG —
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Figure 1. The experimental principle of molybdate spectrophotometry
B 1. $ARRE B SA L [RIE
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HHLRTENLRE) 4 A N IE SRR . FERRVEN TR, IR RR AR SARMREE N, I AE R ER FUTE1E T A4 A
WA A 2 T . WA 24 2 MR B 5 B OO ILBRIE S5, 2 p— Rl B8 B0 o 383 20 e B 5 B, %% 700
nm B K FOEHEAT AT, 70 25 BB ARG AT . e of b B0 B (X B bR v VA WO B, T LA
HH KRR R B OV FEE 7]«
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Figure 2. Standard curve of standard samples
[E 2. #rEREmEARIE T2
TR 2366 FE TR S AR ARV, AR SO SRS BAIE R R, #me,
TR T AR it 2 5] 2 s
3.2. BEXESERRRIFIE 2 HT

4 DXRE L RO PRI S R 3, KB RERIINR S R S E K (MR KR R ) (GB3838-
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NT (BRI B AR AE) (GB3838-2002) & &, MR TLAE MBS B R T (MK S5 o Bt )
(GB3838-2002) i & &t . XTI HEZFIN(L) #IVLIX N2 ELh 21,800 NPFF A AR, @ K THFEKX: 4
8100 NP7~ H; BEX: #9 15,500 NPT AR MAEIX: 210,900 NFFT AR BRI : £ 1600
NPETT AN B, BN 3N T B HER, AT X RS R AR . (2) HRVL AR A T i) 0 3,
Xz —, HTERIEZA TR THONRKIE IR A SLX PR E e, IR, #E
2019 4, CONBEHESE 500 sidk 127 Ko RIAH) LR AESHES I, Kk, KEHEsS EfRE. X
—EERA PR SE T 4 G BEVE I ) T SR

Table 2. The phosphorus content in terms of absorbance for different samples

=2 PRGN TIRAERNBSE

H X FE SR 4 ME %% & (mg/L)
B X 0.143,0.136 0.1395 0.06
BT IX 0.551, 0.566 0.5585 0.24
HEX 0.382,0.373 0.3775 0.16
BAEIX 0.346, 0.338 0.3420 0.15
HEX 0.264, 0.297 0.2805 0.12

3.3. BERXEE BRI Lo

Table 3. Comparison of experimental data with literature data (unit: mg/L)

3. LIRS I EEXT L (B AL(mg/L))

KX FRVTIX X RAEX HEX
STk E R 0.04 0.05 0.04 0.09 0.12
SEIGHEHE 0.06 0.24 0.16 0.15 0.04

Figure 3. a) The underground channel near the farmland; b) The stream near the farmland
[ 3.2) REAMEEAIAER; b) KAMHLAZER

SEIR NS K 5 SCHREUR 8] (U R S i) A b SR BRI PN IR BE (e W) REZ
BT (1) SEERPTHUKFER A B A SR BGR IE, AR 25 HETBUEA5 /K Hh U i & 2w (141 3(a)~ 141 3(b)),
T SCRRHH KRR S B RS ST, KR R, TR AN s, AR B (2) RAhiRE
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ATRER B SERBRAE, Glam e ETDEIRARE, KA TRKIER; iR S SEARR L SN
B, FINE; LRARLETEEROCHIZME N T, SER GRS WAL R
JRIG WSS RO X S B0 55 SCHR AR AR, AT REZE RN XA X IURE /U 900, T AN ™5, BT UK
MV K 5 AR 2SS KOK BRI o 3% — s ARSI 170 0 ' P8 3 00 B P v B 1k A PT S

3.4. HXEz ERIFTEE o #T

341 BHERESHIBCHMNXR

AR FEAE BABF LK RINE M FORAZOIRIX (F2E X BB ST X SR X) A% 10
ANKHE BN BT SO TZK R I EFIE SO SR b, MBRT — AN 5280 E R .
TR RN HFEX GG RAEX S5 BT R SRR BB PSR THL X AL EIL &7
FFRL T SR X AL T i, IR R X AL 5 BRI fi b KT s,
W RARB R b R 2E X 5 A XK B2 43 1) 9 0.12 mg/L T 0.15 mg/Ls & SR L X s fir
WEEIRFE 2 0.24 mo/L, HEHL R 25084 s BE S 76 Rl X 5 00 X R ALk BEZ 2 R % 42 0.16 mg/L 1 0.06
mg/L. X— “HFBRA . NI R AR R B, B TR B T A I ST AR SR AR
RUSE, T A B 52 B i BN N (N3 T HE0) 5 R R B B AR A (U RE R S AR E R A
AR FE AL R AR 1 45 R

Tl P U L HR LAE R X (B VLA i), B SO T RSCAR T H O 3 X i ) 5 P i 0 ¥ 7K A G
WS I8 AT S5 KA B RE ) A R 55 R G i) ) R R R, R XIIC AR T RIS X R N A S
S IRAE = AT 5 A IR A RIS Y. EHFE2E . R IX A SERE B AR B T 4 9 5 s 3t Y
AIZEREVE IR . T Vi 0O DX B ) Y 35 RIS, RTE U S TR AN IRSS 5, WA & — A ES
MiRERE T o TG P AT EE 7 OB T IR T B bR S A DG 0 B it A ORI T R
SR VEHL T DAk 5 G Gt A% G, B FREEHE IR ZHEKE S . RIS 20 T KA iR
R RELL S HE LRI T @ S R G TR, 7 BRI K IR B AR AR 24 3%
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Figure 4. (a) Relationship between total phosphorus concentration and population density; (b) Relationship between total
phosphorus concentration and annual GDP

E 4 () REERESAOZRE; (b) RBERESSE GDP XRE
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ANV AN GDP AF X AR FE R T HIbRAE, I 4 ATLASH, SBRRE 5N &L,
GDP HRIEAAT . HULBEATA LIS 4518 XBulAIE, KRR e i s, Kb w8 R i XUt
R . PRI, BRATTREIN A B A TR XIS ) M A1 S5 s /b AR B GO 25 AN AR T s R (KT8 2K

4, 4Eip

B M B B IR A K A B H 28 708, 0 7K b i R R B AT R AR AR O B R AN
FUR IR 58 S0 3 et BRI SE T A TR DK A B (85 B 12 RS I BRI A KA
RemE e OV IEREIR S, BE SRR ML SR AT T 5 AR e S B A el (O BIAR R 2 IR &, IRl KA1
JGRETHE 700 nm BRI E HROBEE, AT T35 R K R IR . SRIR SRR, ZIE R A B
IHERG ARG 5 5, 3 T ASFIRADKFE B S R E - DT FURIL, R B B — e BRMEY
IR R S S G0 . B TR BRI T BRI 2 “ e RO PR IR R A, B
AT T I S BILART R AR TRE 2R A BN o XN e s A X b I e b 25 3, /K v e ol 5 vy
KA T EFALB B BB . PRIk, B AT T AR AR BRI AN A2, RN KX B A a2k [X 3 ) M
B, A KB R 2 G ARG ORI, RIS, AT AR DA e Tk A R D T i s it

e HE

AHE I AR B LR R N A 51T H BB 85 . KYTZ2022140) 0 [E 58 2K 27 A G 1Lk 150
H %R (R BIS: 202410621042).

SE

[1] W&, TR, A, THR, A, i, sk, 75 KRS PR30 T RSN & 5 IR KR A B
EFRFFF[AIOL]. F E BRI, 1-9. hitps://doi.org/10.19674/].cnki.issn1000-6923.20250923.010, 2025-09-24.
[2] Xu,J., Lin, K., Huang, Y., Guo, Q., Li, H. and Yuan, D. (2019) Development of an Online Analyzer for Determination

of Total Phosphorus in Industrial Circulating Cooling Water with UV Photooxidation Digestion and Spectrophotometric
Detection. Talanta, 201, 74-81. https://doi.org/10.1016/j.talanta.2019.03.094

[3]1 #h3h, /D, INVEERE, E88, RIA, BRIR, 706, Bar. B TELEIMNEM-BEH I 706k iR shiE
SEHTIRIGE KA B HE L K S B B R [/OL]. BRAAR IS -1L A 2 M, 2025: 1-7.
https://link.cnki.net/urlid/31.1337.TB.20250915.1631.002, 2025-09-15.

[4] Zaporozhets, O.A., Zin’ko, L.S. and Kachan, I.A. (2007) Solid-Phase-Spectrophotometric and Test Determination of
Simultaneously Present Phosphorus Forms (Phosphorus Speciation) in Water. Journal of Analytical Chemistry, 62, 1146-
1150. https://doi.org/10.1134/s1061934807120088

[5] Li, Y., Luo, Q. Hu, R., Chen, Z. and Qiu, P. (2018) A Sensitive and Rapid UV-Vis Spectrophotometry for Organophos-
phorus Pesticides Detection Based on Ytterbium (Yb®) Functionalized Gold Nanoparticle. Chinese Chemical Letters,
29, 1845-1848. https://doi.org/10.1016/j.cclet.2018.11.016

[6] Jastrzgbska, A., Brudka, B., Szymanski, T. and Sztyk, E. (2003) Determination of Phosphorus in Food Samples by X-
Ray Fluorescence Spectrometry and Standard Spectrophotometric Method. Food Chemistry, 83, 463-467.
https://doi.org/10.1016/s0308-8146(03)00225-5

[7] Scroggins, L.H. (1968) Spectrophotometric Microchemical Phosphorus Determination: A Quantitative Oxygen Flask

Procedure Applicable to Problem Organophosphorus Compounds. Microchemical Journal, 13, 385-391.
https://doi.org/10.1016/0026-265x(68)90103-3

[8] Ml AAIRELJR. 2024 4F B # i b2 K PR B ot SR L [EB/OL].
https://sthj.chengdu.gov.cn/cdhbj/c110806/2025-03/11/content 11825a18172047318952e5¢2056d6f8e.shtml, 2025-02-
10.

DOI: 10.12677/aep.2026.162011 100 N RI R Y


https://doi.org/10.12677/aep.2026.162011
https://doi.org/10.19674/j.cnki.issn1000-6923.20250923.010
https://doi.org/10.1016/j.talanta.2019.03.094
https://link.cnki.net/urlid/31.1337.TB.20250915.1631.002
https://doi.org/10.1134/s1061934807120088
https://doi.org/10.1016/j.cclet.2018.11.016
https://doi.org/10.1016/s0308-8146(03)00225-5
https://doi.org/10.1016/0026-265x(68)90103-3
https://sthj.chengdu.gov.cn/cdhbj/c110806/2025-03/11/content_11825a18172047318952e5c2056d6f8e.shtml

	成都市五大城区水样中总磷的测定与分析
	摘  要
	关键词
	Determination and Analysis of Total Phosphorus in Water Samples from the Five Major Urban Areas of Chengdu City
	Abstract
	Keywords
	1. 引言
	2. 方法与原理
	2.1. 实验仪器
	2.2. 实验材料
	2.3. 实验步骤
	2.3.1. 标准曲线的绘制
	2.3.2. 水体中磷的测定

	2.4. 实验原理

	3. 结果与讨论
	3.1. 标准曲线的绘制
	3.2. 各区域与国标的对比分析
	3.3. 各区域与文献的对比分析
	3.4. 各区域之间的对比分析
	3.4.1. 总磷浓度与地理点位的关系
	3.4.2. 总磷浓度与人口密度以及年GDP的关系


	4. 结论
	基金项目
	参考文献

