F11E FE3 B 5 T Vol. 11,No. 3
2019 45 H Environmental Monitoring and Forewarning May 2019

- SR &

FEHEREMPRILFOALEEZIMRKFH
SHY Eb 3+ 9

2R HFAK,ZE
(BB Bnsk, i BN

DOI:10.3969/j. issn. 1674-6732.2019. 03. 004

325800)

T RN R BT e 3 0 S PR R R S B A S, R A Mk N R R  ot o BE vR R AT IR 2B, AR R
w2 ﬁ%ﬁﬁ%ﬁﬁﬁ%ﬁ)ﬁi@&ﬁ 0.159 ~2.81 mg/L i [l WA RAF 09 A LG PE RS % MR v o 2 B ik i
ot B4 0.03 mg/L, AT 6 YR & A% fh B AR X AR AR 224 0. 4% ~4.2% ,Jindr MR 85.0% ~ 110% 5 44 IR 43 0606
FE B R R R 0,025 mg/L, AT 6 YR & A F A AT AR DR 254 0.5% ~6.4% AR [ # Jy 93.0% ~99.8% , [AlB) 4
A HR AR R AR o TUA B A7) T AR A BT B D) L O T DR R 43 0 ol B vk L AR R Rk e 0 W b oK B 2
LR L LR TAER TR 3K 1% 07 6 B BRIy & .

KPR K A BB M 5 SRR AR AN RN A 00 G B 5 X

i E 42 X832;0657.3 XaktR SRS B NEHES 1674 —-6732(2019)03 - 0019 — 04

Comparison of Ammonia Gas Sensitive Electrode Method and Nessler Reagent Spectropho-

tometry for Determination of Ammonia Nitrogen in Surface Water

WU Zheng-hua, CHEN Da-mi, LI Qin
( Cangnan Environmental Monitoring Station ,Zhejiang , Wenzhou 325800 , China )

Abstract; Simultaneous determination of ammonia-nitrogen standard sample and actual sample with different concentration was
carried out by ammonia gas-sensitive electrode method and Nessler reagent spectrophotometry. The results showed that the two
analytical methods had good comparability, precision and accuracy in the range of 0. 159 ~ 2. 81 mg/L ammonia nitrogen
concentration in water samples. The detection limit of ammonia gas-sensitive electrode method was 0. 03 mg/L. The relative
standard deviation of samples was 0. 4% ~4.2% (n =6). The recovery rate of standard addition were 85. 0% ~ 110% . The
detection limit of Nessler reagent spectrophotometry was 0. 025 mg/L. The relative standard deviation of samples was 0.5% ~6.4%
(n=6). The recovery rate of standard addition was 93.0% ~99.8% . At the same time, ammonia gas sensitive electrode method
was superior to Nessler reagent spectrophotometry in sample pretreatment, reagent preparation and analysis time. The ammonia gas
sensitive electrode method can meet the requirement of on-line comparison of surface water automatic monitoring. This method has
good applicability.

Key words: Surface water; Ammonia nitrogen; Automatic monitoring ; Ammonia gas sensitive electrode method; Nessler reagent

spectrophotometry ; Comparison

Bl o [ AR 2 SO R BT R4 E AR AN R BT B R
s N0 4 B A ORI L, A% B N OR T K
JK BT A Sl IR ER R A sl W O T A %
A TRVt Xk 3l g 0 o A 4R T e B
SRS R MO H K K R VE A B T B AR AR
—, FL A Y A T CEE R . H A2 R LA
ASCR A P A 07 0 32 A A U B i A TR
I KR - KRR R 4 ek

AR A AN 52 0K A v (o 8 ik 1) R )
AL E R BUE G802 V2 -GS R AR, 5 B
TR AR A AR R A 6 B R LA
ek AN E3/\R S SO B 24 fé(&lil?ﬁ#ﬁﬁ‘.\,mﬁﬁffﬂﬁ
PR, AR AL R (SRR S IRE o KB R — AR

s B H#:2019 - 01 -23;1&81T H#3:2019 - 03 -21
EEB N RIEAR(1988—) , B, B3 TR, AR, N FE 3R 8%
W T



F11E H3H RIEAESE. &

B AR 3 R A E A 3 o ot B v ) Ml 3K b R HE X

2019 45 A

R 570 e ¥R BAT R A8 AR W A0 A (H 3500 i
A7 ) S, R g P R R H R U R
A D 3 2 45 K T B HESP B RE B 2 I T R
KRB B I o BLLSEBRRE i s HEAE R BT 5T
Xt G o AR LA I AN 5 (8 ) 28 OB PR A O S B
2 A 8 ER R 23 06 B2 1 BE AT LU XS 73 B, LA
2 Fh T VA IO AR BRI E R IR RS 4 R AR R 4R
T TR B v A M R K K BT A Bl I b Y ik
AT

1 FEEE

B RE B A P I A L B (NaOH)
W, SRR A I S]  MEAE b pH A > 12, X I P
(B 25 (NH," ) #R B e il 20U (NH, ) e 4h, i A
25450 (4 EDTA ) 98 55 8¢ a , By 1k A2 085 $8 U09E
lir A0 NH, B it — 2 B R, i A S8 1 A (Y
W, 2 5 A7 OB, B0AE H A P R iR Y pH
{H,pH fEH A Z L 5 NH AW MG &, i/
AR ke, P B R R

40 BC I 5R) r O' O E k: RUYE B A5 B9 NH, 17
NH, B A7 7 59 & 05 9 B B AR IR 20 4%
GHEY, ZE VWL S Z A & REL,
T YA 420 nm LbIEEOLSE

4

L6 & 4
1 BB LKA

{45 : WTW Trescon UNO & & 4 1 A% (1 [
WTW 2\ #] ) ;NH 500/TC LAk (F&E WTW 22+ ) ;
TU - 1901 B 58 40 AT UL 43 56 56 B 1 (b 5 35 #r
AR TAE A A s TGIOWS WA & LAl (K
W B OIS AR A A .

A K T 2 A br HEFE & 2005105 2005116
(IR AR TR S 5T T ) 5 98 EROR ) (36 | s A 2
Al
2.2 EHBRVRK
2.2.1 #HEWXE

T AL K 5T 2 W sk ) SR K GE I SR AR KR T
20 L KA, #8 & 30 min, [V 20 %% F 500 mL 2
LRI, 1 ~5 CER AR,

2.2.2 BEHENE

G AR L B ACER  HA UE B A A
I ARYE SCHR[ 1] 20K, 7 WTW Trescon UNO Z{ &
S ATA L HEAT I A SR SR R
_ 0 —

2
2

40 B 43 06 06 B ik AR R STk [5 ], XF B
AT B EEDLYE, 78 4 000 r/min [ &/ F B 0
5 min, B VE AT E TR SR

3 ER5IT®R
3.1 2 Ab gy B agah IR A T R AR
L3 AT 10 AT T A6 H BR e B A 25 A
B, TF 5 bR E R 225 S, JF L2~ 30 MDL = S x
Liwt 0,00 R TTERIM RS D9 n UOMTAR I e
AR HEff 22 s m iy TS0 58 9 AR AR A B85 2, 0,00
HEMER -1, BEKF-0.99 B ¢ fE,n =
10,0 =2. 821 ], DA 4 %4 Hh BR AR 0 T BR (3%
U)o Wiz 1Al WL, gy [t 23 06 ol B 3 b 28 Uil
FL B vk H AT AR B s BRFTI s R BR o

F1 2 M7 ENKEH RMNNE TR mg/L

J5 ik B S i BR e T PR
IR TR 0.011 0.03 0.12
24 TR T 4306 56 BE vk 0.008 7 0.025 0.010

3.2 2 AP RWARE AN R &R ILEK

TR AR EE R 0. 159 ~2. 81 mg/L f# 19
ANSEBRAKFEZEAT 6 Ui S , T 34 (H FOAR XS AR
e 22 (RSD) &5 3L LA 1,

& EHb Ok
60 |- o RBASDEIIES

RSD/%

0.00 0.50 1.00 1.50 2.00 2.50 3.00
PER)(mg'l)

1 SEBRAEMNELER

i E 1 A U, s A BT E ok B TR 0. 159 ~
2.81 mg/L [ N, 2 < B 7k 9 RSD A2 463l
Bl /N, RSD K 0.4% ~4.2% , B4 B Uf (4K %
FE o g EaaR] 43 D60 FE 1k 19 RSD A8 4k 31 [ 48 K,
MEAATREWE <0.3 mg/L,RSD K 3. 4% ~
6.4% K5H EAX B 2% A AT EWKIE N 0.3 ~
2.81 mg/LB},RSD #0.5% ~1.9% , lb & St



F11E A3

S BRGSO R AN AR 2 016 0l JBE VR X b R K b A A L X K

2019 45 A

Wi BAT B i RS 2
3.3 EHEME R KR
3.3.1  SEFR AR BY Am AR R 4 R B

XF 8 AN SRR KA HEAT B AN AR AL 3L, 28 T
W <1 mg/L B A B &M EE N 0. 500 me/L,
FURE M E 1 ~ 2 mg/L I bR B W E N
1.00 mg/L, Z LM E 6 I, 45 R IR 2,

®2 ERABEERMZMELER (n=6)"

;J;g W fg ”,mf_/l) j](”i"”_‘"?_ff*)/ s
1 Vi B! 0.400 0.930 106
k2 0.360 0.859 99.8
2 T 0.510 1.06 110
T2 0.421 0.918 99.4
3 Vi B! 0.280 0.770 98.0
T2 0.214 0.688 94.8
4 Tl 0.180 0.660 96.0
T2 0.159 0.641 96.4
5 ikl 0.170 0.650 96.0
T2 0.162 0.644 96.4
6 ikl 1.06 2.02 96.0
T2 1.10 2.05 95.0
7 Ikl 1.53 2.38 85.0
T2 1.47 2.40 93.0
8 Tl 1.71 2.71 100
T2 1.84 2.81 97.0

Ok | NAHOLE I i 2 WA A o, .

2% 2 W] O, 22RO A TR T A [l R Ry
85.0% ~110% ;4 [X4ak 35 43 56 0% B2 vk 1 hn A [l i
N 93.0% ~99.8% , HL5 KA T2 B
3.3.2 HiEARBERE R BN EZ B

Fi FEBR i GE 5 BB, 43 5B 10 mL A 7 B
2005105 F1 2005116 F 250 mL % & i o, Jin K F
BRI B8 Tl B SR I, SR AR
e 3 A A 3 43 0 BE I R AT I S o A HERE
2005105 ) J 2 4 B 4 (0. 904 +0.042) mg/L, 7 4
B 2005116 (1 )5 £ 3 B A (0. 552 £ 0. 028) mg/L,
SR WK,

£33 mEERUELER(n=6)

p/(mg' ]f') FH T
R
FHME /9

PRiE ar AT

2005105 J7#: 1 0.970 0.990 0.960 0.950 0.950 0.950 0.960 6.19
Jiik2 0.867 0.877 0.874 0.893 0.874 0.874 0.876 -3.10
2005116 J7k 1 0.580 0.570 0.600 0.600 0.590 0.610 0.590  6.88
Jrik 2 0.538 0.540 0.543 0.538 0.540 0.540 0.540 -2.17

% 3 ] UL, g PR 4 D 016 B2 v D 18 AR X
WREH -3.10% Fl —2. 17% , 28 < 45 s A v )
FE AR 158 22 40 30l R 6. 19% Fl1 6. 88% , 44 [G 3t 5]
A3 BE I A 25 A AR X R 2= BN, A5 A LR
JKAE B TN [0 AL 3 1A TE s o 00 52 445 SR %) A
X 22, AT L4 EC IR 4 6 B v b S R A Tk
I 25 5 2 o ey | M
3.4 EIRARMAERLER

SCER 1) e, e maE A&k E >
0.12 mg/L, <0.5 mg/L i}, b X} 52 56 6 41 X 152 22
BR <40% ; YA H AR E > 0.5 mg/L,
<1.5 mg/L W}, XTS5 i A X i3 25 20K <30%
UMM A AT EEE > 1.5 mg/L, <5 mg/L i, It
Xof S 8 B AF X iR 25 HE R <20% . LALah R 43 ok
TR AR HE  THE A8 R e B T S A
P AW 32 S R KRR T %5 SR A iR 25, S5 R LR 4
H 2 4 Al AL 16 DKAE R A X LK .

4 EERAREIEIER(n=6)
ke WEBM (mg - L7 gy

AR 1R 22 0]

WS e g2 WE/% KRR ECES
1 0.180 0.159 13.2 <40% e
2 0.170 0.162 4.9 <40% P
3 0.280 0.214 30.8 <40% e
4 0.400 0.360 11.1 <40% M
5 0.510 0.421 21.1 <40% P
6 0. 660 0.641 3.0 <30% P
7 0.650 0.644 0.9 <30% Vs
8 0.770 0.688 11.9 <30% b
9 0.930 0.859 8.3 <30% P
10 1.06 0.918 15.5 <30% iy
11 1.06 1.10 -3.6 <30% P
12 1.53 1.47 4.1 <30% P
13 1.71 1.84 -7.1 <20% U
14 2.02 2.05 -1.5 <20% e
15 2.38 2.40 -0.8 <20% #Ha
16 2.71 2.81 -3.6 <20% P

3.5 2 Ay ik ed A at oAt

HRAE bR 5250, 43 591 K FE 5040 2 500 e 11
P At A BRE A5 5, X A RO R S
20 AR 73 e e BE IR HEAT R G LU LR S

A1 S Al DL 28 SRR B vk A AR B L35 A
JR A e oy B st 1) A T 9 FQAaR] 23 et ik, i
w TR B By A, AR TR M B i oK TR AR AR L .



F11E H3H

SR BRSO AR AN B R 20 0lt 0lt JBE U X b e K b A U L X ik

2019 45 A

SR B i Ty RO BT, A S I
R OK RS R R I R R (TR R R R
£ 0.159 ~2.81 mg/L {0 B P4, RS %85 5 R o Ay )36
Bl R

RS 2MAREELEX

i H S AR AR 2 [ 7] 436 06 vk
AL FR NZEPE MW, ZE R R, 8
AN BT AL H KRR R B UUVE
ol 78 1R AL FE
IR R v R G ) T B O, ) T R PR A, R
WD B 5 b N BIFERFHER,
T A b A
S HTiEE 20 min AR K FE 52 T P oL
PEATTRAL B, 43 B it ]
30 ~60 min
K H FR 0.03 mg/L 0.025 mg/L
ME TR 0.12 mg/L 0.010 mg/L
ikl AR B oWk BN AR EEKERO0.159
0.159 ~ 2. 81 mg/L, ~0.3 mg/L B}, RSD
RSD 5 0.4% ~4.2% H 3.4% ~ 6. 4% ; &
ATk B 0.3 ~
2.81 mg/L ff, RSD
0.5% ~1.9%
A JbR 3 H 85.0% ~ AR EICE S 93.0% ~
110% 52 A A5 dE B W 99.8% ;2 /45 VA W
TSE AR R 2209 6. W (0 AH X ik 22 N
88% 1 6.19% -3.10% Ml -2.17%
4 Zig

R SCRR L1 ] A R, 2 20 AR Tk 1 R S BRI
<0.1 mg/L, K585 BERT <5% , HEHE R < 10% , il

PR IR Ny 80% ~ 120% o 28 <8 AL B 05 A£G
HH BN R R A R B R RE N R bR 20K HoAE
AR W 0. 159 ~2. 81 mg/L i [l N, BETH
AR BESR o AT W R R Bk RE S T
FOKAEL A Bl s I & R SR 2

[&% k]

(1] RBEAEDEL. K [ 30 00 AR BAE (3X47) : H) 915—
2017[S]. db gt b [ B REF H AL, 2017.

(2] FEFESE, X, XKL, 5. OB AR L R A A R 4
BIRFSE[J]. 1N %4k T.,2018,47(17) .79 —81.

(3] B0, BRs, X5, 4. R K vh i 26 7K 52 28 7E 4k Wl
IHEFPEDFSR [T]. A5 T5 4 56,2016 ,38(12) :49 - 53.

[4]  BHEEAR. MoK B 2 Wb e 4 7k e AU RN T ] 38
BBl 8 F),2012,31(5) ;106 - 108.

[5] FRBERPI. KPR 2 Z 00N E AR 4 6 6 i . 1Y
535—2009[S]. Jb5T : Hh &l R 5} 2 1 AR AL ,2009.

(6] EZKIEARY S5, A H P K W 23 07 7 36 o 22 4. K R
JK WS A3 BT 75 s [ M. 4 J 8 A0 L. b 50 rh R 55 R 2 R
#t,2006.

(7] AR, B WEZE. 0 (] 05 S 56 A 55 it K [l e 38 31 530 (0 0F 5%
[T]. Tl 224 5305 ,2006,32(2) ;9 - 11.

(8] IRBTMRIHE. PR 5L Wi 44 05 06 bs i BT H2 AR S0 - HY
168—2010[ S]. 4t 5t dr FE PR AL 4% 1 hi 4 ,2010.

(91 alal 7R , AB AT , W 2 0. V0o D o G % A I 4 6 0 o 006 1
Gt [T]. s E L Hr 2= ,2014,4 (1) :69 -75.

(107 BRZE, MG RE. <M 4 F W BOR I 2% 5 98 FG R 7 4 D6 0 i 1
W Z AW XS RFFE [ T]. B8 5 & € ,2017(7) ;144 - 184,



