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Abstract: Aiming at the demand for joint determination of total phosphorus and total nitrogen in sur-
face water and urban sewage, the principle of joint determination is proposed based on the national
standard method. The sequential monitoring system and micro-control technology were used to estab-
lish a multi-range online monitoring system for total phosphorus and total nitrogen in water, and the
determination of total phosphorus and total nitrogen index was completed. The total phosphorus index
is measured in the range of 0 = 1.2, 1.2 =2.5, 2.5 -5 pg + mL™". The total nitrogen index is
measured in the range of 0 —10, 10 =20, 20 —40 pg * mL~'. The measurement range covers the
standard limits of total phosphorus and total nitrogen in the surface water environment I —V water
and urban sewage treatment plant discharge standards. A regression model for determination of total
phosphorus and total nitrogen was established by alternating least squares fitting algorithm. The ex-
perimental results show that the correction coefficient of the model is more than 0.996 4. The rela-
tive standard deviations of TP and TN repeatability were 1.36% —3.84% and 0.78% —3.69% re-

spectively. Comparison of actual water samples in seven reservoirs in Guizhou, the relative error of
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total phosphorus is below +3.7838% , the relative error of total nitrogen is below +3.69% . The

system tuns steadily, and can accurately and efficiently analyze the total phosphorus total nitrogen

index of different surface water samples, and provide technical support for environmental protection

and sewage discharge, especially for laboratory, station type and portable on-line water quality

monitoring.
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Schematic diagram of digestion pool

Fig. 1
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Fig.2 Schematic diagram of detection pool
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Total phosphorus and total nitrogen index working point fitting function related parameters
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15.00,2. 00/20. 00, 3. 50/30. 00, 4. 50/40. 00
pg - mL RS BUERREIR G OK IR W, B
HIREIR A KR 6 I FATH I Z2 S8 fE 4
W) 2R 0 e P v B b A1 3] 1 X AR R TR A KRR T
TR S SR [ 3 e T SRR R A o g 2
(RSD) LIS #r s & 1k, Bml | s 20 42 1k 1) AR X
PRUEIRZE N5 2 Fis

Fx2 BB BENEESME(RSD)
Tab.2 Repeatability(RSD) of total phosphorus and total nitrogen

f)

. N W - HE/ RSD/ BAE/ e F-H{E/ RSD/
KA ) ) ) )
(g mL™") (pg-mL™") % (pg - mL™") (pg-mL™") %
1 0.50 0.49 1.97 2.50 2.49 0.78
2 1.00 0.99 1.36 7.50 7.52 1.71
3 1.50 1.52 2.96 12.50 12.51 2.19
4 2.00 2.04 2.55 17.50 17.46 2.49
5 3.50 3.47 3.48 25.00 24.83 3.69
6 4.50 4.51 3.84 35.00 35.12 3.26

RSN B AR AL B % PE ) E AW
SE AN LR L R DRI S B /K R F 00 5 L5

FPH B AE A SRS R A BR 2 W 5 =07 e g K
HEATEOXS  JF A A R 22, W3R 3 B

R3 ERKEXRKEREDNT

Tab.3  Error analysis of actual water samples of seven reservoirs

K 5 =7 B S (B FAXTIR 22/ I RE AR E (E/ AEXT IR/
EN (pg - mL™") (pg - mL™") % (pg - mL™") (pg - mL™") %
kA 0.018 5 0.019 2 3.783 8 2.2413 2.2916 2.244 2
o 0.015 1 0.014 7 -2.649 0 0.692 7 0.702 6 1.429 2
LT 0.018 3 0.017 7 -3.278 7 1.933 6 1.886 8 -2.420 4
LW 0.0216 0.021 2 -1.8519 1.2327 1.206 8 -2.1011
e 0.015 3 0.014 8 -3.2680 2.1213 2.088 6 -1.5415
FAtELL 0.016 2 0.016 5 1.8519 1.562 7 1.590 3 1.766 2
HR 0.012 1 0.0125 3.305 8 1.123 6 1.142 1 1.646 5

2 Xt REE R EAREIR A KRR T T E
SEVEBAE T, 2 3 X 5 N - KK S Bk A
SEAE 555 =07 Bl PEA T O S ASORE X i 22 437
TN T R ATHE e R Sk, R
HE— 2L BT R T b 5 AR SCH IS R B T
T _E 5 A R A B A RGN 3 4 AT TR
PEREHLXT N 4 Fis

DARBAE KA 2 s A TR, AR 5 1 M0, 96,
2.00,4.00 pg - mL ™" BRIEE AR N S8R Y & AR
WIEW, LA &0 5. 00 wg - mL ™ AR EIR W

VE R R0 R AR R, LA =48, 00,
16.00,32. 00 pg « mL ™' ARHERWAE N SR M &
ARG IEWR, LA H o 40,00 pg + mL ™' AOFRAETR
AR S R ELER MR PR VIR T, BRI T 2 PR
BT £ Y00 R U T D 4% VR0 T T 7 B, R
(HI/T 1032003 S/ BT A sl /A A AR 2R )
FICHI/T 102-2003 &R K H 3120 B AU AR 2
RYXEE M IRE T ARIEE ERER  HEE
B JC K B % S35 17 B[R] ( MTBF) | L R AR
MG HPTHEAT M5, Nk 5 s, Bk T
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Tab.4  Performance comparison
e e i/ IR, wEEM, WERE, R5/mm PR/
S8 (pg-mL™)  (wg-mL™") % min (K x 58 x &) mL
PREY ESINIS
0~50/0 ~120 0.10/0.50 = *x10% 30 500 x420 x1 550 60
YJ-PN
RS
0 ~50/0 ~50 0.01/0.10 < +10% 40 500 x320 x 1 650 55
TPN-8000
UM 2 A
o 0 ~300/0 ~ 100 0.50/0.50 = +10% 30 +30 500 x403 x 1 430 45 +45
Rk AR DH312P1/DH313TN
TR
0 ~100/0 ~200 0.20/0.50 = +5% 30 520 x400 x 1 500 60
YX-TNP
ROLRHL
0 ~20/0 ~100 0.05/0.50 < +5% 20 +20 450 x 400 x 800 30 +30
TPN-2000TP/TN
ESVE 0~5/0 ~40 0.01/0.05 =< +3.84% 28 400 x 370 x 700 50

x5 WNRFEHMEREIER

Tab.5 Performance indicators of the detection system

WS40 iH HERETRIN/ % ME(H/ %

B MR +10 +3.84
RNy~ +5 +1.37

e R +10 +3.76
HE M +10 +5.23
HEEMIRE +10 +3.69
TR +5 +1.37
RS +10 +3.36
JEE +10 +4.63

MTBF  RAEFRAKRE, E L1517 2 A H 105k A8 17 i i)

(h) R Rk 8 () P MTBF K F5%F
720 h - WAFEFREEOR
HERGEYE 220V AT JHL T H 2 198 ~ 242 V JE RN, 75 W
REERRRGE S | HUERRE HAE SR 5. 2% REIE
B AR, NTFARYE 10% ,F5SHRIEER
A5 H Y 2 422 Sk X AL AT 18] A 4 2% d B A5 121
MQ, K THriE 5 MQ, FF AR 2R,

YLK

LRGN E A RALIR R A AT AL FR AR, 145 A b 3R
AR5 W A 2R 5K
4.2 HEKIE

SRS VRN B A T 4 BRI A 4y Ry [
FARPEAE VR B R A 1E AN 2 =7 SE PR KRR R
B IE MR HE R AR V5 YR BE AT, R e/
TG IR B OE Y R SR 5l

AT (0 ~1.20/0 ~10.00) pg - mL™" (1.20 ~
2.50/10.00 ~20.00) pg - mL ™' F1(2.50 ~5.00/
20.00 ~40.00) wg - mL ™" X [a] B, 2 BEAS ] X (7]
V5T Br R AL B 5 B sRBSCR T = s R IE 1 O ik
X TAEN TR IE

5 % e

HRHE BT Fb 2R 5 3 v W' BE 50188 1 Ze ik
FF T TR B A5 A8, DT SRR TR B R
WA AR W, EF X AS TR 75 YL AR B AYK R,
RG] R B R SR A ) TP R R AT HE
S, BB IR AT R MR R MERR R, AR
1 AT DU el A 2 0 3 R e I o B
W7 R MR 1 ~ VSR R T K HE b o v
FRAGER N2 363 A 4 BB XT LT LIE
MIZ ARG H A E LM R I i )5S B AR R
BN W HE AR A R AN, 3R 5 R WA AR
JE(HI/T 103-200) F1¢ HJ/T 1022003 ) o X T £
REFRARI ISR . RELRRWE N4 5 /K BT £ =
B SRR — 2 2R 0, #E 23 [ R R AL S8
LT AN A BRI A H] . R GR KB
FE LTt K B BB 42 1 % | B P e A R YR AR B
R Gt NG RE AR PR R Y E R B
I, Tl B N | S 6 = W T R i A A
REAS R K SCIR 55 PR BE ORAF s 7K HE ik 4 B AR
XHE,
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