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Determination and Relationship of Ammonia Nitrogen,
Nitrite Nitrogen, Nitrate Nitrogen and Total Nitrogen
in Upstream Reservoir Water

ZHAO Wen-bin
( Water Environment Monitoring Sub-Center of Xinjiang Aksu Hydrological Survey Bureau,
Aksu 843000, Xinjiang China)

Abstract: The total nitrogen, nitrate nitrogen, ammonia nitrogen, and nitrite nitrogen in the upstream reservoir water were
determined by the spectrophotometry. The contents of total nitrogen, nitrate nitrogen, ammonia nitrogen, and nitrite
nitrogen in the samples collected from the fixed monitoring point of the upstream reservoir in recent two years were
determined using the ultraviolet spectrophotometry. The test results were analyzed and compared, and the relationships
among the total nitrogen, nitrate nitrogen, ammonia nitrogen, and nitrite nitrogen in the upstream reservoir water were

discussed, thus a certain reference for the data analysis and comprehensive evaluation of water quality data in upstream

reservoirs is provided.
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B DRI, MR K PP A PR R R R
SRS AN iD I  WDOP SE SEE IR IRIERE
KR ARSCR SN BEE I 2 L 37 K 128 [
JE M I R AT PHAF R AR AR AR AR AR PRER A AL
WA ER A . PRI LW/ R =R R R
PEATRIFFE MR AR LI T v F A A 32 e S5
Bl OHE B KR KA SRS E R TR A
IR L AU A A DC O R | TR D K PR K Sk o 3
M IR BT AL A N, A K TS e
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1 KEEH

1.1 {¢=5

TU-1900 BIROEHER ST WA BT, Jb st
M F A 8 AT BR BT AT 75 72306 B ] DL 436 B
1, B R R A BRA R T2 — T K8,
FELFRLE () B BRA R SQP A 4K, &
IR A R F] 5 2B oKl g i A%, 38 2 IR K
AR T RE = K B A, VLI VL T & A B
PNELBRFE R 0.1 g; BEFR; 200 mL A% 6 %5 = i
(AR AAFEEAIL T em 1 000 mL ZFEH (A 90) |
50.00 mLEFR B2 M (A 20) (10 mL B bR B8 W
(A 2%) .10.00 mL ZIBEWAE (A 9%) .50 mL HIE
8 DL IR B AR I HLAE S A I P e AL
1.2 iRF

SAks  prat, 25 iR k2 F ) R AR, 43
Mral, PR AL 2= 50 A BRA | 5 s SRR A, B
afi R BRA B SN, R gat, Rt
KA 2E RN E IR LR, a4l Kt
IHORS A Pk i AT BR 2> W5 W2 (1.70 o/L) , 2 Hr 4,
FAAL AT A PR T N-(1-283% ) -2 i —3h iR
R ArHral, by ; sk R - Ak - A AR A AN
W TG TR ENYA R (500 ¢/L) A3 Hral, KEEnidb 2
D7 EARSARH) s BB PR EAIA W (3.5 ¢/L) , 4T
aff | P SRR B (100 g/L) , o al, bt
PRk AR AL BN A (250 g/L) AR AL AN IE W)

(1.5 mol/L) EhFRVAMW (1 mol/L) , gk 4l V524 1k
X)) IRRYATE (20 o/L) , ZrBrali, 75 224k 273
R E BB SRR (0.5 ¢/L), iR LT
AR v ML AR, i = 2 B A FR A
CIFRIRE]i7E - RTAR IR
1.3 FRERERKEBEH

RAPRMEN A A B (1 000 wg/mL) : FR
Hi3.819 0 g k%, 105 C TH: 2 h JRIE T K, A
1 000 mL Z5 i, 6 B EARLR. WAl R 3k A b 1fE
T8I (250 mg/L) - i IR ME IR . A IR
BIBR G A AR AT IC R (100 mg/L) : (EHIJT 702 —
BT R HERFRER 0.721 8 g fiPREP, 110 CHET
4 WG THEAK, B ZE 1000 mL &8I, HikE
A1 PGB ALK EFRZE T 0.5 cm AbERE 30 s, K
Sk 7 2R IR 27K U9 T A A S R AR )
AL, 35 BRI ZE, T i EIEOR TR
1.4 FRETIERKHES

RS E TAE W ECH] (10 wg/mL) + W HL
5.00 mLZESREN 2% W T 500 mL 75 & i,
B ZIE e FH AT EC . A IR 5 Z bR v TAE IR TR
(I (10 weg/mL) : WL 10.00 mL VA4 AR £h A bx
HE S VAR 2 250 mL 2 rh, WIR A, B n
iR BHRZLT 0.5 em ALFFE 30 s, R SK & B 0%
TR 27K 22 M1 T B A S AR AR YD Ab 45 1k | 55
AR ZE, LN SR EOR FE IR AT SRR B AR
HE TR ] (10.0 mg/L) : T2 10.00 mL fil§
FREPFREIT 4 IR T T 100 mL 251, B B 2= %1
JE I FH T C ).

2 #R51E

2.1 FREHMZERNLTH
2.1.1 &R

B8 H 50 mL HLta s, 43l i A2y 25 mL B
il 5 12 B K, KRR I 0.00.,0.50,1.00,2.00
4.00.6.00,8.00, 10.00 mL % % t5 #E T. /5 % W
(10 wg/mL) , % N 24 A& H9 it & /& 0.0,5.0,10.0,
20.0.40.0.60.0,80.0,100.0 wg. MA LB FKE
50 mLERZRAL , FAR IR AN A 1.00 mL 8 A7 R 40 40 1%
W, FEAT. KU A Ak R - A - AR A B TR
1.5 mL,#%4) , #8 10 min. 7230G &IA] WL 43606 B
TR BE S 76 420 nm KT A 2 em Hof
I A5G - 22 il A B AR R 26 ) 85 A 1
I,
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Fig. 1 Standard curve and calculation formula of

ammonia nitrogen

2. 1.2 WHERRERA

7 H 50 mL Hea s, 43l in A2y 25 mL g
Hl A 25 8 K, MR M A 0.00,1.00,2.00,4.00
6.00.8.00, 10.00 mL 3V fiff i £& &0 b fE T/ 18
(1.00 we/mL) X N A iR £ 019 it &2 0.00,0.02
0.04.0.08.,0.12,0.20 pg. A ZEEF/KZE 50 mL 5
2 MM 1.00 mL VAR 6 2L 470], 455, /i i
20 min. 7230G AT UL 43606 RE TR 8 W B I, 7
540 nm PWEET 1 em Hoe LHEA RGN 22 il S
TR ER A AbRAE £ S5 SR E 2 B,

0.600 -
y=0.065 6x-0.01 4
R?=0.999 9
0.500 -
0.400 -
<
0.300 |-
0.200
0.100 -
p(NO3, mg/L)=(A+0.001)/0.066%1/50
0 1 1 1 1
0 2 4 6 8 10

V /mL

B2 IRHBEFMERERITEAR
Fig. 2 Standard curve and calculation formula of

nitrite nitrogen

2.1.3 fEIRELA
B 8 57200 mL BB, A 10 mL 24 #

afi/K (B IR HERS W DTRE ) , ] 10 mL 20 38 W 45
(A Z%), 70501 6 32 200 mL A7 (5 25 8 S AR v
A0.00.0.50.1.00.,2.00,3.00,4.00.6.00,10.00 mL fi§
FRARBREI (100 mg/L) , TR S, FEHIE 2l /K 2= AR
T 0.5 em AbHHE 30 s, ffT FH IR SIS 20T in A BB 46
TR M T A A S AR AR VA5 1k, 8531 A0, AT
PIFS3) e E 4 0.00.,0.25.,0.50,1.00,1.50,2.00
3.00,5.00 mg/L AERER A LebrifE RINAR .

FE AR 5 AH A2 B, B S0 mL /K #E T B4
H 43I 1.00 mL ERFRYAER (1 mol/L) F1 0.1 mL
TR A WG & T A28 Eg AL

FITFHHEALR TU-1900 BIUUOE R LA AT UL 20
SEREH AL, RS T 30 min 5 R4 T @RI K
MIE 1 em A @I, Ak ES e, 70 BITE
220,275 nm P K AL ZE 0.00,0.25.0.50,1.00,1.50
2.00.3.00,5.00 mg/ 1. i R &k 20 Hh 2 A o 22 51 V5 T 1Y
WO BE AR, AR Mk B AT O BE it 2k A5 BN [mLE 5 y =
0.251 5x +0.001 8, FHIC R %L r 47 0.999 9, WAl 3 PR,

1.200 -
y=0.251 5x-0.001 8
R=0.999 9
1.000
0.800 |-
< 0.600 |
0.400 |
0.200 |-
p(NO3, mg/L)=(A—0.002)/0.252
0 1 1 1 1
0 1 2 3 4 5

V /mL

B3 mHBRIARREMERITEAR
Fig. 3 Standard curve and calculation formula of

nitrate nitrogen

2.1.4 BA

Be7 H 25 mL @A, 2050 A 0.00,0.50,
1.00.3.00.5.00.7.00,10.00 mlL. fifs Fi2 50 7 v i FH v
W (10.0 mg/L) ,XF N SV & 43 3124 0.00,5.00
10.0.30.0,50.0.,70.0.100.0 pg. iMA LB F/KE
10 mLARZR , JITA 5.00 mlL P ik A7 B2 B0 5 90, #5220
JREEI LM, BTSSR KE ST,
120 °C/30 minZc 4 F & R IE R % HUS KO A
10 mLYEERFR+90 ml., =5 20 /K il 5 0 Eh FR VA W 1 mL.
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IMA LB F/K R 25 mL ARk, w5 b 6045 28 1 A5
L), BOGH S AN AT WL A OB EE T TU-1900 BUAS %
J& ,#E 220,275 nm PR T 1 em A9 MAS I -
AR ERRZE™ AR 4 FTR.
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y=0.105 7x-0.000 6
R?=0.999 9

0.800

0.600

0.400

0.200

p(EVE, mg/L)=(A-0.001)/0.106
0 1 1 1 1 1 1 1 1 1

0 1 2 3 4 5 6 7 8 9 10
V /mL

B4 BEAEHZRTEAR

Fig. 4 Standard curve and calculation formula of

total nitrogen

2.2 [RIESH

S TR UK PR I XK s R R R
R OHRRER A B A A R AER T, 28X KRR AT
DBt 5 1 A K K ERBERF 58 H O bR R ff B4 7 [R) 25
WIS, 2 bR EAE L R 170509, A RUH =
202249 F , EAH I B (0.127+0.006) mg/L, ik

D455 0 0.124 mg/ L FHX R 2% 2.34%. WAHIRE:
RFRERE SR 50 190645 AW & 2022 4E 11 A,
FLH VG B (89.2+4.5) pe/L, i B 2 45 1 K
0.089 mg/L, X2 2.13%. AFRER Ebn dEARE i it
5ol 200711, A W = 2023 4E 6 A, EAH L
(10.8+0.4) mg/L, iR 50 I & 45 5L 4 10.7 mg/L, AHXT
W2 1.87%. SASRHERE AL R 190221, A 20N =
2022 4E 9 A FEAHVEH (2.07+0.11) mg/L, X560 E
450K 2.02 mg/ L, A 2% 2.48% (4N3R 1 frdl)).
2.3 SRREEIREAKHER

KA A AR R A IR ER A B A
R, & X0 FH KA A e R VR T A S 5%
FE Al FBAK LR Bk, pH HAE 7.3 2752
], L FRAE 0.15 Q 247, 826 R JF A
FEMZR i 24 K47 2%, 8 T e A WA R £
AR A S A M ZAE 00 TAE, KA R R
(B 2l 7K 28 FAOG BEAS TR) , 0 LR 1 8 4 7K )
O R RTHIT B ) BB P A8 40 7K %) R ' B b A A f AN [,
T2 4 DARIET B 4 AHEUR G528 KRR
P X A5, LUK 4 Atk s FOKFRCE 3 d 5
FE— IR Y 25 3. WU AR SE e = 0 a A
WAHIREL A AR R A B ARG I i | e i 24 H
S B T %) i 7K i 2 [ — L | ] — B ] B 7 B
B4R, B R ASTRIHE R 4tk FEFE220 275,420
540 nm KT BIROGEE R AR A

*1 REHERGT
Table 1 Statistics of quality control samples
SR ﬁ‘/ﬁ%% S — WElE L WeEE2,  FHE/ FHXF
pit s (mg/L) (mg/L) (mg/L) T 2%/ %

AR 170509 (0.127£0.006) mg/L  2022.09 0.131 0.125 0.124 2.34
WA AR ER A 190645 (89.2+4.5) pg/L 2022.11 0.091 0.087 0.089 2.13
IR ER A 200711 (10.8+0.4) mg/L 2023.06 10.9 10.5 10.7 1.87
BAR 190221 (2.07£0.11) mg/L 2022.09 2.07 1.97 2.02 2.48

®2 AREHXRFE—HXBHAKME 3 d FUFRAEEZ=AIE

Table 2 Comparison of absorbance blank between different batches and same batch of ultra-pure water after 3 days

P /nm 1# 1#-3d 24 2#-3d 3# 3#-3d 44 4#-3d
220 0.000 0.018 0.004 0.016 0.001 0.012 0.002 0.010
275 0.000 0.002 0.000 -0.001 0.000 0.003 0.000 -0.002
420 0.024 0.026 0.022 0.023 0.021 0.023 0.022 0.024
540 0.003 0.004 0.002 0.004 0.004 0.005 0.003 0.004
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2.4 RAWER

TEH b Ui 7K 2 XA — i A, T B B
2020 42 2021 4, # A KB FEK I Al K,
REAERAE 6 WKFE S HEAT /0 BT il a2 .l FH 43 6 B
I KRR b AN i R R R, R 4 ok
JERE VR DN S A R AR R BV MR 2 R an gk 3 4
fE%1. 2020 @r‘wﬁkl?wkﬁwiﬂ AR o v
JZ0.119 mg/L, UV B & B 0.110 mg/L,

0.6% ~1.7% FER AV 1 it & W & 0.47 mg/L,
TR 2 5 e 8 40,52 mg/ L, AR TR 2 o e vk
& °40.45 mg/L, 5 S L] 58.3% ~90.9%. 2021 4F
K KA b R AR i R I 0.052 me/L,

TSI 2 M B 4 0.035 mgy/ L, TR S35 o i
WEEN 0.060 mg/L, 5 SR B 4.2% ~ 18.7%. A
FRER AR R E 0.010 mg/L, TR SE 24 i
WE S 0.007 mg/L, 4 M 7 3 57 & vk B2 R

FETHI S 3 v BE M 0.123 me/L, A M A B 0.011 mg/L, (5 30 L 5110.7% ~ 4.4%. Tk £h 0 F
9.1% ~ 35.4%. WA B2 4h &UAF 7 3 0 vk B 30T UK 0.42 mg/L, VRO 2 R O R

0.007 mg/L, WU F- 34 Jit & 4k &£ 8 0.008 mg/L, dE
TR S 25 B 9k BE M 0.007 mg/L, 5 ECELHE B

0.34 mg/L, JEWHUH - BT HEE R 0.47 me/L, 5 &
AL 40.6% ~81.3%.

®3 2020 F EFFKEKPER HBRER SR IHBERSESH
Table 3 Analysis of total nitrogen, nitrate nitrogen, ammonia nitrogen and nitrite nitrogen in upstream

reservoir water in 2020

BAPTH RIPsS WAHRER A =Ps) MR Eh A SPs) SRR
His  REEH W/ AL/ IT=¢73-% E-N A/ At/ W/
(mg/L) % (mg/L) % (mg/L) % (mg/L)
1 2020-03-16 0.140 21.2 0.006 0.9 0.41 62.1 0.66
2 2020-04-09 0.170 35.4 0.006 1.3 0.28 58.3 0.48
3 2020-06-04 0.140 15.2 0.007 0.8 0.62 67.4 0.92
4 2020-09-09 0.080 15.4 0.008 1.5 0.42 80.8 0.52
5 2020-10-14 0.060 9.1 0.004 0.6 0.60 90.9 0.66
6 2020-11-10 0.122 15.8 0.013 1.7 0.51 66.2 0.77
F4 2021 FERHKEXKPERA HRER SR IHRERSENT
Table 4 Analysis of total nitrogen, nitrate nitrogen, ammonia nitrogen and nitrate nitrogen in upstream
reservoir water in 2021
HATE EPS) WA ERER A =Ps) TR ER SPs) BT
His  REEH W/ AL/ UL/ ALt/ AU/ E-N W/
(mg/L) %o (mg/L) %o (mg/L) %o (mg/L)
1 2021-03-08 0.040 4.2 0.014 1.5 0.78 81.3 0.96
2 2021-04-06 0.030 12.0 0.011 4.4 0.18 72.0 0.25
3 2021-06-03 0.040 6.3 0.008 1.3 0.26 40.6 0.64
4 2021-09-04 0.030 5.3 0.006 1.1 0.42 73.7 0.57
5 2021-10-09 0.030 6.5 0.003 0.7 0.34 73.9 0.46
6 2021-11-08 0.140 18.7 0.015 2.0 0.56 74.7 0.75
3 4EiE TEJLTICRILIT O, RS & b # I AU Ar B 2

__[10]

Xt T MR AKKAE T, 0 S BEE HA BA 5
VAT B8 D DRSS POy |l i K
JURERE AL BTN B B AR B, M A

. TU-1900 I XSG AL AR AT UL 4356 B 114 il
I K TE FBI7E 200 ~800 nm,7230G FUA] UL AR 6 B
TR K7 E 330 ~ 800 nm.

TEXS IR P A LA R ER 2 AR ER I
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ab AR PR T K AT B R 1 FH K R R
JFHH i i 28 1 8 2 7K B8 25 2 (] — ik | (] — Bk (1) B ol
Bk, X R AK BT B A 2R T2 1 )
GrPAT bR I, 4R i S A AT B A
PR O, B DR T 2K S BT 8 s — A B 1) o
CIETS

H12E 3.4 FTLUE H, B KRR SRS =
TR AR AR A iR AR A, J AT S S E T
YIE SN 13.8% , WAHFR Eh AT i B A2 E 2
o 1.5% , iR AT 5 SR A 43t h70.1%.
SRR AR BT A7 R B B B K, e AT B
90.9% VAR ER A AT o A A LU BN, B A 23
it 4.4%. 2020 4F, A W AHFREE A IR R A L A
ROV ¥y BT & Wk BE 43 0 0,119, 0..007, 0. 47,
0.67 mg/L. 2021 4%, Z %, W AH PR #h & i R #h A
MECE R 430 0.052.0.010,0.42,0.61 mg/L.
2021 4F = H BV & B 2020 A Urid b, KA
T ek 2020 4FZ A H AT Ik F] Hb 3K F 5T T bR
#E 02,2021 A2 A0 H AT Ik 3 b 3 K PR T s b
71 25,2020 2 2021 4 2 &30 H 0TIk 2] % K R
Be s bn i 2.

WA PEAE RS LR ) e LU0, 3R 2020 4F A
2021 AE%F E 7K P K ot 2 A A R 3 A& A IR £
R BE T AMER KRB A 22 B5 Y T2 R
T T hnsE X b K PR AR PR AR X A PR A ) B

S Xk

T, TRTR, HE R PR, RIEE,
B, ER . KILH R AR s E R g # sy
BTSN TR R [J]. AEAIREIAAR, 2014, 23
(4) :622-629. [ YIN Yan-e, SHEN Xin-giang, JIANG
Mei, YUAN Qi, PING Xian-yin, XU Ya-yan, HAN
Jin-di, WANG Yun-long. Analysis on the trend of

eutrophication in the Changjiang ( Yangize River )
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