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Fig.2 Comparison of ammonia reaction rates of

10 pg/mL and 100 pg/ml ammonia solutions

I &5 5o 100 pg BF, &R 31,7 pe.
1M 100 pg/mlL 28 %5 1 A &S0 R A 0. 433% , Bl XY
HIEM 6 ML P 2 &5 1000 pg B, 20 0 i H



2022 4F 12 A4 6 1

T SO BE R DN A v vk B U AR BE SR - 57 -

4.33 ug, i T 10 g/mL 2235 W HY By i, 2R W
100 g/ mL 22 W Y 28 S 3 2 R AIR , 24 S 1 32 3]
. 10 weg/mL A1 100 pg/ml 287 1 Bt %5 5 0 st
[i] PR A, LB S g A 2 3G, 26 5 h AR T4
1 h I A2 B 36 AR 535 R 14.3% (89.3% , 3%
B 100 wg/mL = 3 BE 2R WRAE S 1 h I 2 R 52 3
ML SR T 10 pg/mL FEIER . S ER
VR %) 2 B0 32 B 41 ) 1 Dt PR ] RS 0 2 A
KR AN R IR BN B pH (B 4k
TR,
2.2 AREHFTHRRMEE

K 3 HAFESAET 100 we/mL 2 A R R SN
F pH EXFXS A, Eh RGO IR + AH Ak
FACE + R BRI 45 17 0.5 mL +
0.1 mL+0.1mL;2%; 1.0 mL +0. 1 mL +0. 1 mL;3";
0.5mL+0.2 mL+0.1 mL;4"*: 0.5 mL +0.1 mL +
0.2mL;5": 1.0mL +0.2mL +0. 1 mL;6"; 0. 5 mL +
0.2mL+0.2mL;7": 1.0 mL +0. 1 mL +0.2 mL;8".
1.0 mL +0.2 mL +0. 2 mL,

25 <14.00
o O O
o 8 o ° O - 12.00
20 3l hERRIFE S2hERMFE O pHE
+10.00
o N
557 N N N {800
2 )
2o} 16.00
H4.00
| ’—E ’E ’E |_§
42.00
O 3 ¢ 5 & 7 g 00
FEdh
B3 RS 100 o/ mL 20 R A 2R N
pH E XA X L

Fig.3 Comparison of ammonia reaction rate and
pH of 100 wg/mL ammonia solution under

different conditions

M 3 ATV S AN FEAAET 100 pg/mL &
W B pH {H7E 12.50 £ A, 1 AE & W N
1.00 pg/mLIF Y pH {H4 12. 53, KR VAWK R 1Y
pH {EEEAHAE , 7T WL pH (B X BRI G RE S B4
(RZ /N

MK AGER N N4 31K 0.5 mL 1. 0 mL, V. fi§
SRR EN + RNV I 4 B 0. 1 mL +

0.1mL.0.2mL+0.1 mL.0.1 mL+0.2mL.0.2 mL
+0.2 mL B, & R & 3R 4 B R . 31.6% |
35.6% 24.7% 11.4% ,F-¥38 %K 25.8% . 4
LA EE RS AL B 2 4351024 0. 1 mL 0.2 mL, 7K
IR + UCE R AN S 243 5 B 0. 5 mL +0. 1 mL,
1.0mL+0.1mL.0.5mL+0.2mL 1.0 mL +0.2 mL
B, 24 S I o 3G O 2R 43 il R 147.5% . 155. 1%
141.9% 116. 1% , P-4 # K 140. 2% . 4
FRANTR I 43 54 0.1 mL 0.2 mL, K8 + .54
FAE AL AN/ 51 H 0. 5 mL +0. 1 mL.1. 0 mL
+0.1mL.0.5mL+0.2 mL.1.0 mL +0.2 mL B}, &
F N B B AN EE A R 29. 1% 22.4% | 26.2% |
3.7% - % Jy 20. 4% , 0] WAl 2k E Ak
ERRT 28 BN R S R e K, FLCR KA IR, SR 5 2 IR
AR

B3 1 ~ 8" VAR ES 2 h AR T45 1 h i & R
N B R A 5 k. 31.3% ., 24.0% ., 28.7% .
11.3% 19.0% 8.0% .1.5% .0.3% , AR5 LA F ]
HEIKT 24 52 JE AE 100. 00 wg/mL B, SR W 584>,
;A2 BN, S B0k A th AR 2 A E

Bl 4 S AN [a] W fiF B Bk AR B IS o =
100 pg/mLZ W I 2 S 0T LUl PREEK % R
AR GEFRENA N AAE 735125 0.5 mL F10. 1 mL,
1%~ 5% 57 i % R F AL B A & 43 18 0. 1 mL,0. 2
mL.0.3 mL.0.4 mL 1 0. 5 mL,

N 4 0] LUE ), B2 S0 Al Sk m Ak Al s i
(1G] s 1] PN 20 S 0 R A B 2 38, 25 1 h
B REDN T 17 R 27 ~ 5% SN o S R 4 ) R
147.5% A14.8% 558.5% F1 711. 6% , 1* ~5*FE 5
Y3 biti 5 I 7 B ) £ 165 0 0 S g R 3G i, 55 5 b AR
T4 1 h W2 R = N5 89. 3% 83.4% |
50. 8% 42. 5% F128. 3% , W] WL % A 3 2k w Ak
BT 0 BRGNS RN FER IR EER N, 5K 3 458
FAAT , 3 3 B B 5 S0 A VAR s n o e 38, =
VR FE 2O S Rk UL A A 1 o R TR AT
2.3 1.5 ;L AAEINR

KI5 Ry 1.5 SE 7R R TR - OB RE S AR i th
LRI HL IR HERAE 4 4, A ZE B0 A SR BEIR TR 41
25 0.251L.0.50 L1 L A2 L, MEH A LI H ki
BRI AN, WG R e SRR, o SR
0.25 L F1°0.50 L B 7% W e ok W 't B2 4 31l o4 1. 984
13,680, XF W T 0 ~7.00 wg/mL Fp i i 28 2 1k JiF



. 58 - T E A E S 4

i 53 #

60 1 20 30 44 5

A LE(0.1%)
w IS ¢
S 5
\\\
] “w R4

l___,_’——l——’_’_.—_’_—_.___—. 1%
0 1 1 Il ]
1 2 3 4 =)
i

B4 ARSI 100 pg/mL
SRR 28 S AN L
Fig.4 Comparison of ammonia reaction rates of
100 wg/mL ammonia solution with different

amounts of sodium nitroprusside

U B P A T 5 T SRAE 0. 25 L W AT W D' JBE o) 7
T0 ~3.00 pg/mL ArifE MR 2RI EIN . RUTR
FE0.25 L B W B & 58 4 RN, THRE P Y
GHE N 2.53 pe/ml, BYELZE L6 b A S S

25.3 pgo I, RAE0.50 L1 L FI2 L RIS Y2,
W JE K 5.06 wg/mL . 10. 12 wg/mL F120. 24 pwg/mlL,
RE I S 2 4331 R 3. 680 3. 50 Fil 1. 885, iX 4 N
RO BE 5 b v il 2 AH W) G, PR 36 TE T SC BT A

éIZI i/b\ o

'1 w155 Rk
— hrifEh 2

WG EE/ALU.

1 1 J
0 20 40 60 80 100
R (mg - mL)

Bl 5 CREEIRIOLE ShniEth 2t

Fig.5 Comparison of the sample solution

absorbance and the standard curve

comparison diagram

2.4 HIIBHEN
HR A 1 S, X v v R S Y P B A s R AL B

PEAT T HED, WPE 6 o, B o, 5 U MR B S
A SR , SR S5 KA R S I A S S K TR
PET A AR Al A SO A BRI, IE DL R
P JHEAE TR B R S AL B A AL A R e Bk 2% 1F
T, SRR SN AR e B L R 2 sk
A RN, — 7 2l S B AL R AR, 55—, o
R 1 U T RE 2> 5 A S R UL B ) SRR R A A
BN, S ECHEATR S 15, 2 1052 g PR A B Rz 36 4

1
[Fe(CN),NOP- BLLEN [Fe(NH,)NOP-

COOH

Con
N — 2 Nl = HZN@OH
oH-

00 CO0-
COO [Fe(CN),NOP- 00

-00C
HO@N 0 woon~ HNX §=0
o

6 HEALSV LI

Fig. 6 Catalytic reaction mechanism

3 458

AR A e By 43 66 B G T ) — R BIR
[) G JFE AR (0. 05 ~ 100 wg/mL) HEFT W ' B il
W, BRI T R B LR AR Y B B A, I ik
3T Wil ss A5 I LR 458

1) o € B i 40 6 B i e A WO, &
BLAE 0 ~100. 00 pg/mL 928 W B2 3 [l P, WO B 2
BEIJEFEAR . SEHE N 0 ~ 1. 00 wg/mL B, & &
o5 W% R LR RO O, bR E 2R AR
0.082 77 ; MEHIE N 0 ~3.00 pg/mL I}, & &5
WS B R R OE A G, £k BERIRAR, 0. 076 45
MBS N 3.00 ~7. 00 pg/mL B & & 5 WO
P EEARDG B R HE— 2R, i 0. 028 00; 44
W 7. 00 ~100. 00 pg/mlL i, 2 & 5 OE R 217
FHOG, BEE R — 0,003 24, BV il 4% 12 A 728 (1455 0
T, Bl 2 B R 3G , U i IR AR A

2) &P 100. 00 pg/ml 1524 e B it 2 S 7 B {1
TEMRE R 0. 50 wg/ml B & S e, 38 1 % X Fh
BRI 58 KB, WA HE kA A x2S 7 4
REABRB W, KR ZE KGR, K5 & R TR
B, HABSAE PR — B, Al SR A B T i e 4
In—Ai , ZC V34 RS EEHE N 140. 2%



2022 212 A% 6 M

T OO E I E

JE RN ARIBOL B SR 7 - 59 -

A,

3) WA P BLERRAE A, 5 0K I i 7

— 7 T2 8 S 0 e A R AR, o5 — T T, o Y

SN T RE 23 5 0 iR 2 A B 1Y 5 i A s
I, SBT3 | 78 T 5 W A S

[10]

[ 275 3CHK ]

WANG L, XIA M K, WANG H, et al. Greening Ammonia toward
Joul, 2018, 2. 1 -20.
SERVICE R F. New recipe produces ammonia from air,
and sunlight[ J]. Science, 2014, 345 . 610.

AR, 20, IS UKIR. W) Uk 4 06t BE IR SE 4 3t
2R N E BEVEE [T]. Rk VLR 5 A
39(3) .31 -34.

SHEN Yongjian, LI Xiuyuan, YAN Bingna. Uncertainty evalua-

the Solar Ammonia Refinery[ J].

water,

275
2015,

tion of determination of ammonia in the air in public places with
indophenol blue spectrophotometric[ J]. Heilongjiang Environmen-
tal Journal, 2015, 39(3) . 31 —34.

LID L, XU X B, LI Z et al. Detection methods of ammonia nitro-
gen in water:
2020, 127 115890.

HAN B, BUTTERLY C, ZHANG W et al.
ammonium and ammonia removal ; a review[ J].
Production, 2021, 283 124611 - 124681.

P E b IR . A3 A ARG 3G T 1350 2 &
G TSI GB/T 18204.2—2014[ ST, bt HhFE rifi
kAL, 2014

The China National Standardization Management Committee. Exami-

GB/T

a review [ J]. Trends in Analytical Chemistry,
Adsorbent materials for

Journal of Cleaner

nation methods for public places-part 2 chemical pollutants:
18204.2—2014[S]. Beijing: China Standards Press, 2014.
rpe N RALFN E R BE O FR. K B A A I E 94 T 43
JEIGEEY: : HY 535—2009[S]. dbat: b EIRSERL A A,
2009.

Ministry of Environmental Protection of the People s Republic of

China. Water quality Determination of ammonia nitrogen:

Nessler’ s reagent spectrophotometry: HJ 535—2009 [ S]. Bei-
jing: China Environmental Science Press, 2009.
MARC R. Fluorescence reaction for amino acids [ J]. Anal.

Chem. , 1971, 43 . 880 —882.
WEN Y Z, MAO Y F, KANG Z F, et al. Application of an am-
monium ion-selective electrode for the real-time measurement of
ammonia nitrogen based on pH and temperature compensation[ J].
Measurement, 2019, 137, 98 - 101.

NIEDZIELSKI P, KURZYCA I, SIEPAK J. A new tool for inor-

ganic nitrogen speciation study: simultaneous determination of

[11]

[12]

[14]

[15]

[16]

[17]

[18]

ammonium ion, nitrite and nitrate by ion chromato graphy with
post-column ammonium derivatization by Nessler reagent and di-
ode-array detection in rain water samples| J]. Anal. Chim. Ac-
ta, 2006, 577(2) ; 220 -224.

Mg S, S5438, FhvIME. Kb E A EREIE (]
27,1999, 27(6) : 712 -714.

LIU Changxian, HUA Chongli, SUN Xiaomei.
mination of ammonia nitrogen in water[ J].
1999, 27(6) : 712 -714.

g R, vy, EENEN, S KRR E A ST Ok R B Y
[J]. A3, 2015, 37(5) : 420 —424.

GU Jinfeng, LIN Fang, CAO Lili, et al. Analysis method of am-
Chemical Reagents, 2015, 37(5) :

e

Enzymatic deter-

Analytical Chemistry,

monia nitrogen in water[ J ].
420 -424.

COGAN D, CLEARY J, FAY C, et al. The development of an
autonomous sensing platform for the monitoring of ammonia in wa-
ter using a simplified Berthelot method [ J]. Anal. Methods,
2014, 6: 7606 - 7614.

WU D, ZHOU S R, LIU Y. Study on rapid detection method of
Chin. J. Anal.

ammonia nitrogen in aquatic environment [ J ].

Lab. , 2015, 34 429 -432.

Tﬁ%ﬂl I3 KGR IR R I B R pH W = AT
gl udﬂl ZRWEWLI]. T EEE LW, 2013,

29(3) . 123 -127.

YANG Kai, LI Xiufang. The influence of pH value in the meas-

uring results of ammonia nitrogen online monitoring instruments
with method of salicylic acid-hypochlorite [ J]. Environmental
Monitoring in China, 2013, 29(3) . 123 —127.

PAI S C, TSAU Y J, YANG T L

problems involved in the determination of ammonia in saline water

Ana-

pH and buffering capacity

using the indophenol blue spectrophotometric method [ J].
lytica Chimica Acta, 2001, 434, 209 -216.

TR B NS R I T 236 ' BE TR A Y S5 4
[J]. JBUiAeil, 2005, 1 12 -13.

ZHANG Wensheng. Quality control of ammonia density determi-
nation in indoor air with indophenol blue photometric method

[J]. Quality Test, 2005, 1. 12 - 13.

BT, BTG, 0, 4. eI AR i 2
A RATE R[], THE S AR, 2014, 41(9)
71 -72.

HOU Shuping, ZHAO Minghui, MENG Bo, et al. Spectrophoto-
metric determination of ammonia in air of uncertainty evaluation
in divided indophenol blue[ J].
nique, 2014, 41(9) . 71 -72.

Metrology & Measurement Tech-

Analysis on the abnormal performance of low absorbance in detection of high-concentration

Abstract -

ammonia nitrogen by spectrophotometric IPB method

WU Ning-an, WANG Rui-rui,

LIU Jin-li,

FANG Wei-jie, DU Chuan

(Tianjin Research Institute for Advanced Equipment, Tsinghua University, Tianjin 300304, China)

The current research and application of Spectrophotometric IPB method is mainly focused on the
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