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Abstract

In this paper, SEALAA3 HR continuous flow analyzer is used to analyze the two indexes of total
phosphorus and total cyanide in water quality. The standard curve drawn has good linearity, and
the detection limit of the experiment is lower than that of the analytical method. Finally, good pre-
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cision and accuracy are obtained. Continuous flow analyzer has the advantages of simple opera-
tion, high degree of automation, good stability of the determination data, fast analysis speed, small
reagent consumption, less pollution to the environment and less physical harm to the experimen-
tal personnel. It is especially suitable for the analysis and testing of total phosphorus and cyanide
in large quantities of sample.
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1. 3]

R SRR PN KR E R bR . AR S A RS TR AL A A S G R AN E
V), THLEAERIEIR R, R RIE R M Sk B, PRI, B2 E R0 (B &N 100~200 mg),
B S REAR[1]. BEE NS WA AR L RRIEFRGR, | iZam T aRA . K&
sl i, 25BN SR, R WK B IE B R RS, SEUKFARIR, R R
RV KR B S SR R AR(2]. ITEER, ELMB T HIAR R B IRGE, HASI m R R A
LR A0 B SRR B M S I 35 D13 B S-SRI = 1 BR([3]. AR AA3 HR FELLR SN 7 AT 4G 7K H i)
R RFEARAT T, AT AR KGR A A AT IEL, IR T TR, B TR, T
NNEAE PTG B SRR 22, HF HRE S E R I RGP T, ATSCIELR AR, LR IMEHM. o
i BRI BEThEET — 5, Bk REE, K REE e,

2. EEREN S I TERE

RPN AT A AR SR B A2 R PR BN AR WSl TR . BRI B 2 ORI E B RA RS,
BURE AT A% — € (R PR AR O, IF FLAKRE AR 2 BURR 52 (B AT LR A SN, St 5e
e RE N RBIAS It HEAT Ve EEAGI o

2.1. BT IIERE

SRR N =00 B, R SRR S, 8RNSO AR T, AR OR
e B0, R 90 CHRINEE T 2 BB sk W IEBEIR 2h . S5 =00, MR EL. FHIRER BN AR e e Al
PO MR B B AE BB A R 24 B0, T 600 nm AR E RO -

2.2. BRI ITIERE

BRIEAIRAY, WEERE T, JEWAE R ERFUR LN AR RS LR R
Yo FERTERR RS Tl S8 AN AL i . F T AR 312 nm 5958 AT AR 3538 45 wT AR /N T 290 nm
R4, BRIETT CART IR B AR LA N TR . PRIESRAF T EAUIRAE 125 CHEL AR, AR sl
S T BRI E, AR5 5 & 1,3- — 3 HZ IR S N AR AL (28 54, T 600 nm AL 2
WL o

][l

DOI: 10.12677/aep.2022.124106 845 SR AT T


https://doi.org/10.12677/aep.2022.124106
http://creativecommons.org/licenses/by/4.0/

+t

Ik

%

3. SCIEERS
3.1. LIPS

3.1.1. FENFE

5[ SEAL ~a] AA3 BUESRBN T, FEAFE XY2 &R, oo @5 kM
B, A8 RN FRENATNHAR, HEZMEREEEE. S5, 25, REE. MPGhEHEK), =
JER T, GLESRMIEEA AA3 Jra BH ) bl 210 . bRk il &8 2 — A et —

AP L AT AT BL2e e 1 ANEL 2 ANGRETH(1-BE AN 288 B T e trt), HORALER T, (RS,
R EEAL

3.1.2. (NBFTESH

S InFG 00°C, TELLEAMEMAS(EK 312 nm), IS K 660 nm; SFAL: hn#ka 37°C,
TELRZEIMES 125°C, fEREAMNEM MK 312 nm), I8k K 600 nm; B AR HZE 40 kHz.
3.2. SLIAFERF
3.2.1. Bwsidis

SEPR TR . BBERRAEYI R . S RERAR . IRARER . T+ U heEAREREN. B . EARREBAE. iR
MER. =BET1K.
3.2.2. BRI

RAYIAREE I B FbRAEYI L KA L0 AR A, &% T 1,3 ZHEE 2R,
SRR AR, AR, ALK HREM. KB TFK.

4. SKEWEHRE 5
4.1. FRAERMZEYLRE]

4.1.1. BERERZRLH)

HOAR 9 500 mg/L S B by TR BB R S B A (E G UEARHEI IR ), AT B AR, 0 B BOR R
10 mg/L bruEfd AW, F 4K B EE 4 0.00. 0.020. 0.050. 0.10. 0.25. 0.50. 0.75. 1.00mg/L ] 8 />
PRAERFIRE R, DUSB T 2R FE AN S 5 S E MRS y = bx +a, JLEIZR T FRAAE S R4 e LK 1.

Channel 2 <t
Type Observed Calculated Target % Error %
ic 60950 1.0003 1.0000 0.03
2€ 48389 0.7539 0.7500 0.52
3C 35279 0.4967 0.5000 -0.66 80
ac 22375 0.2435 0.2500 =2.56 1c
5C 14930 0.0975 0.1000 -2.52
6C 12567 0.0511 0.0500 2.24
7C 11194 0.0242 0.0200 20.91
8C 10100 0.0027 0.0000 0.00 60 he
Calibration Fit: Linear
Correlation Coefficient: 0.9999
Carryover (%): 0.0000 40 3¢
Calibration Equation: y = bx + a
y =: Concentration Unit mg/L
x =: Peak Height Digit. Units
a=: -1.954313E-001 » ”
b =: 1.961893E-005
5C

0.50 10 ma/L

Figure 1. Total phosphorus standard curve
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4.1.2. BEMrRERZRLTH

WK EER 50 mg/L FAIBR I H(E A UERRAEY) D), BEAT B MRE, T K EEN 1 mg/L brifk
IV, 1% NaOH I EC B E N 04 0.0020, 0.0050. 0.010. 0.025. 0.050. 0.0750. 0.100 mg/L ]
8 MRHE RFIFE M, DAL B IR B (mg/L) I s 3075 S E MRS y = bx + a, FLHiZ 7 FEA

Type Observed Calculated Target % Error

N 2
HRRE r E A 2.

Channel 1 g'ﬂﬁ%

1c 51363

2c 41135

3C 30710

4c 20476

5C 14308

6C 12106

e 10777

8C 10021 -0.

Calibration Fit:

0.

coOocoocooo

Correlation Coefficient: 1.0000

Carryover (%):
Calibration Equation:
y =:

oo X
LI

0999 0.1000 -0.14
.0751 0.0750 0.18
L0499 0.0500 -0.14
.0252 0.0250 0.76
.0103 0.0100 2.77
.0050 0.0050 -0.94
0017 0.0020 -13.01
0001 0.0000 0.00

Linear

0.0000

y =bx + a

Concentration Unit mg/L
Peak Height Digit. Units
-2.431538E-002
2.417667E-006

Figure 2. Cyanide standard curve

B 2. SR

4.2. MR E T PR HiE

4.2.1. BRAEHMR. E TR EE

F AASHR L) 73 T CFAT I E 0.040 mg/L HISVBE 11 70, K4 (PRI I 43 5 v b v ol 5
ARG (HY 168-20200 2 A HAGHIR, THH LN : MDL=¢, ) xS=2.764xS [4], AH: MDL
TR IR 0 RE S EPATIE B  NEBE A n -1, BAFEE 99%IN 1 ¢ S AECEM); S n
UCFATINE bR e 22 . DISE SR L 1

80+

60-

404

204

%

1C

2C

3C

4C

5C
6C

[ 0.02 0.04 0.06 0.08 010 mag/L

Table 1. Results and detection limits of 11 repeated determinations at the 0.040 mg/L concentration point

2 1.0.040 mg/L KEREEMNE 11 RNER KGR

HERH 1 2 3 4 6 7 8 9 10 11
MEHEmg/L) 0040 0.041  0.041  0.042 0.041 0.041 0.042 0.042 0.041 0.040
1 (mg/L) 0.041

PR ZE(S) 0.00077

t10,0.99) 2.764

4 H PR (mg/L) 0.002
72 T PR (mg/L) 0.008

HHEE 1 alE, RZ I A ZA A RS H BR N 0.002 mg/L, & E K FRAERER 0.01 mg/L [5].
e PR EA 4 A5A H BRI FEAE e R R, R Z A SASACES 19 E T RN 0.008 mg/L, &FEHKix
TR 1 0.04 mg/L [5]. iZIUMARZE R, ZACE 00 e R BT R .
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4.2.2. BEMYEER. ME TR EHE

H AAZHR FESEFE T CTATIIE 0.002 me/L BT 11 1, et CEREEIR I 34 77 b v o
EBAR T (H) 168-2020) A A HAG IR, HHITIEN: MDL =1, . xS =2.764xS [4], &r: MDL
IR IR n RESR B PATINE XEG o NA BN n=1, BAEEN 99%I I ¢ A ECRA); S N n
POTAT I BAR e 22 I S5 R LA 2.

Table 2. 0.0020 mg/L concentration point of repeated determination results and detection 11 times

2 2.0.0020 mg/L RESEENE 11 RAERREH R

HE R 1 2 3 4 5 6 7 8 9 10 11
M 0.0018 0.0021 0.0021 0.0018 0.0019 0.0021 0.0022 0.0020 0.0020 0.0019  0.0020
(L) . : . . . . . . . : :

¥ (mg/L) 0.0020

FrAE I 22 (S) 0.00013

t(10,0.99) 2.764
e H PR
(mg/L) 0.0004

M FIR
(mg/L) 0.0016

H1% 2 w5, R AZ 5 34324 28 i G HEBR A 0.0004 mg/L, KT [ AR e E 19 0.001 mg/L [6].
e T PR A 4 A tH BRI FEAE i e T IR, FIH %A SIS 1l E TR 0.0016 mg/L, KT H K br
TR ] 0.004 mg/L [6]ZIMAREE R, ZAER I @ R E & -

4.3. FEBRENARE

4.3.1. BEHEREENR
18 G22I bR 2R M R 20 BT 264 R, IR JE Y 0.800 mg/L HIBERS th AR ATl 2, HE 11
W, CFRES BRI . 4R WE 3.

Table 3. Total phosphorus precision test
3. SRHEEENL

FRXS bR fi

TiH PRI (mg/L) M5E 45 R (mg/L) WEmgL)  FREmZES) #RSD)

0.805. 0.808. 0.810. 0.802.
ey 0.800 0.810. 0.811. 0.808. 0.813. 0.808 58x107° 0.72
0.810. 0.795. 0.817

4.3.2. BEAEEELR

55 22 R 2R R B 20T 20 0 FHIREEE N 0.025 mg/L (S UL bR v k4T I e, B 11
W TR RS FAIIRRE . ERIE 4.

B 3. % 4 IR EEE rT A0, A AA3 JESHR BN W AR 5256 A R 1 RSD A 0.72%. S
1) RSD N 0.68%, Kb FH bt 77 vl 58 il . S F LI EDUELT, R, 5842 K i
HA SR 1 SR R A A D R 7]
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Table 4. Total cyanide precision test

4. BEILYIEEEIMIK

it 22 AR bR
S Z%(RSD)

PRI

A (mg/L)

W& 45 R (mg/L) YJ{H (mg/L)

0.0253. 0.0252. 0.0252. 0.0250.
MEAY 0.025 0.0251. 0.0253. 0.0249. 0.0253. 0.0251 1.7 %107 0.68
0.0250~ 0.0251. 0.0248

4.4. iR ERENREE

4.4.1. SR ER N
XF %549 203990 (0.199 + 0.012 mg/L). 203993 (0.348 + 0.015 mg/L). 203979 (0.804 + 0.029 mg/L)=

AN A UERR VEERE i 2 I 6 Uk, MESE R 5.

Table 5. Test results of certified standard samples of total phosphorus
= 5. BBAIEARERE RN R

FEmms  FERIKREE(mg/L) 52 45 R (mg/L) FEE(mE/L) X RZERE(%)
203990 0.199 +0.012 0.189. 0.192. 0.196. 0.197. 0.198. 0.188 0.193 -3.01
203993 0.348 £0.015 0.344. 0.347. 0.348. 0.343. 0.338. 0.341 0.344 -1.15
203979 0.804 £ 0.029 0.817. 0.823. 0.824. 0.824. 0.823. 0.811 0.820 1.99

4.4.2. BEYEREEK
w5 A 202272 (32.6 + 3.0 pg/L)~ 202274 (53.7 5.5 pg/L). 202270 (60.5 = 5.8 pg/L) =AM JE 4G IE
FRAERE 25 05E 6 IR, e 45 R W4 6.

Table 6. Test results of certified standard samples of total cyanide
< 6. REHMHEIERENRIIRESR

FEfdms  FESIRIE (ug/L) T 45 R (ug/l) FME(pgL)  ARKTIRZ RE(%)
202272 32.6+3.0 30.4. 30.2. 30.3. 31.0. 30.6. 30.8 30.6 —6.13
202274 53.7+5.5 55.7. 55.8. 54.7. 56.1. 57.1. 55.4 55.8 3.91
202270 60.5+5.8 60.1, 62.2. 57.9. 60.8. 61.5. 613 60.6 0.166

HI7E 5. 3% 6 IR EE rTJn, (R AA3 SRS ATk & D E A k. BRI 3 DA AR
HERE i, DUE 45 R AR 2 25 (030 B 9 O SR AR RHR ZZ 1< 5%, 2 SEB 200 e b b s i . B UL
YVOJst U P o M (O HERA 25K o R O iR DN e e . S AL HER R =

4.5. fndrE BRI BiE

4.5.1. BEmER B SR
YEL 6 NANER FE (KK RE, 42 1855 22 b v 1 28 A0 3] 110 5256 2528 0 i 0 NAS B34 55 1) S5 s vE VAR
[ S 3000 5 R o R O b I O RV B, IRAT bR e R szt . SR 7,
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Table 7. Test results of total phosphorus spike recovery rate

= 7. SEMAREI RS R

e JEAEI 7€ 18 (mg/L) JnARE(mg/L) I J5 W 7€ (mg/L) I (%)
1 0.654 0.300 0.948 98.0
2 0.086 0.100 0.183 97.0
3 0.000 0.05 0.0523 104.6
4 0.642 0.300 0.914 90.7
5 0.50 0.100 0.612 112.0
6 0.078 0.200 0.278 100.0

4.5.2. BELEINARE WS
IYEL 6 NAFIREE R KRE, I8 5 2 1 b vh v 28 40 [ B0 S236: 2120 S0 I NAR [ R B2 F) S A A o v
T, TR 2 JERE i B IR 5 AL IR B, HEAT IR ISR SE 6 . 45 R L& 8.

Table 8. Test results of total cyanide spike recovery rate

8. BEMIMAREIS RN LR

FEh JEAEI 7€ 15 (mg/L) Jn#s i (mg/L) I J5 W 5 (mg/L) FEIC(%)
1 0.0000 0.005 0.0054 108.0
2 0.0025 0.0100 0.0115 90.0
3 0.0031 0.0100 0.0125 94.0
4 0.0000 0.0300 0.0290 96.7
5 0.0000 0.0100 0.0095 95.0
6 0.050 0.0200 0.0708 104.0

e 7. % 8 W LG HUKBE BRI IFR ISR AE 90.7%~112%22 8], S FALY FIInAR EICERAE 90.0%~
108.0%2 [H], 135 51 R SRAF AT (R InbR W28, mT ik — 3D A% S 3 2 A A I 1 sl 1 A0 s

I FH 4> E B SR AN o A A 8 K PR . S F A I T IER TR B, SR bR v M R R T R AT
FHOE R BB R (B r = 0.9999, MEALY r = 1.0000), HIRERENLIH R LG TR Ty VAR H PR E BN 0.002
mg/L, SFAIIN 0.0004 mg/L B BART E FARHE T B A H IR, REUE S 2 U0CPATINERFE A
SIRUEIRZE38< 1%, FEBEPE RUFs WA [FR B A UEAR v & (0000 e &5 SRS 7 CRIE (VS R, R P
o s X AN [ A FEE R R I v [ s 23 X 5 SR 8 LU 7 (e B = 95.64%~104.6%, S A : 90.0%~108.0%) -

5. &t

23 b a5 R W 4 B SRR 7 AT UL T30 K b S B RS T . AESEBR T eh, mTE
g TAR R RAERAE LRI BT GEIE T 3, AT DA R ORIE NI 45 R e PR AR, T
HOASE I R BB S e rde ot 7 SERGE . AIEERI M ik [, AN SN A A AR 1A
RIS TR R P AT, SRR S B R AR P T IR 1, IR BEERE . MR AT EoE k. TTHAA
ENEGERAMTAGEE B BN R TR BGRAE D . MBS QNI R, FTAE )i
SLH T K A e S EAG I E o
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