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AR E 0.5 L min ' RAF 0.5 h, REAAS T KA EMLMNE KA 214.7 nm GROT A R)
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W 250 IR KT S U5 s DX 4045 08 HL I 21 40 O %
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ZAPRER W : 100 mg « L', fff B, F K # B¢

MW RPN 6+ 52 9 ByEhM-To /K 2 B
TK TR 5 W

AL HL 2,81 g TRFRHP M 30 g WALHR , I i
F 500 mL KH L 4B 3.0 mL TR A I T f A 5 1
WA L A 100 mL K1 6.0 mL 50 % (& FL 43
ORI, THREALFE 5~10 min, F-IAS0 mL
400 g« L' &AL R IR AT & .

R ToK B IR TR IR R B 4l s ik
5 HIK R o2 8 1K
1.2 MHFEIEEHE

FEUR R KT R s O B KT s R AE SEE 0.1~
2.0 nm; AN E WA, W& 0.08~0.20 L -
min 'S PEE R 7 0.2~0.5 MPas & 5 28 i
A I B K R 213.9 nm CBE 2SO0 BT 8
214.7 nm AT s IHGR BE 80~90 C,
1.3 KB H*E
1.3.1 #HemegRE

R BB A5 SRR S A 25 mL MW,
A 25 mL 0.01 mol « L~ " & BR & W AE A Wi, LA
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T 2 % AR R RSV, LA £ 0.5 Lo« min ' SR AE
0.5 h,
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2.1 MUBTIEEGMMRL
2.1.1 Awak K

Y TR 28 0 BB KT 2 4l G U A 1 I O K
9 213.9 nm 1 202.6 nm, ifij 55 BF 2 89 JEK 2
BEAE 202.6 nm &b W, Pt > 4T FH B o 2 0 B A
KT B A B o B B A i 4 Ry 213.9 nm, GKT Y
MK T B i, ] AJ 3700 £ 2 ) g < AH
O3 TGS IR 1,30 mg « L &b vE 7 I AE
213.9 nm B3 PR AR B WEOG BE L B A A T D% K AR
WE 3 W, 458 WA, YR KKy 212.0,213.0,
213.9,214.7,216.0 nm B, B 5% B 7 ¥ {8 4K )y
0.130 6,0.139 1,0.143 5,0.145 7,0.141 0. fEJ K
214.7 nm ALA5 B By BER R . BRIk, Y A B
KT A AL ES B L e B R I % Ko 214.7 nm,
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FRORLBE A, Sk S AN 5 45 Ui BE e, S BUA A
F o3 fift, WO 0 22 1 AN AR R AR R . A il AE
PR RS [6] G U A s A7 00, 25 28 T PR BE 4y
A 60,75,80,85,95 CHf 1.30 mg « L' & br i
WA OGRS I ARG B EE A E 3 k. ARk
B BB 25 0 B AR KT G ASC 2R o G B IR T
80 Cai s T 90 CH . MG EE 2378 /I, > Jin #4 R B2
5 80~90 CHf, MGREE 0.164 9~0.1 714 ;%F T [
ST B A5, WO B3 B IR R Y b T T AS B G R
90 “C B W 5 B 38 B4 K AR . PRt , 3 0 6 435 1) o 4
R H 80~90 °C,
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Fig. 1 Calibration curves
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Tab. 1 Linear regression equations and correlation coefficients

0 I v i REER 2 1 e 2k 2
(mg = 17D S [ I 7 % R B S [ 7 R M
2.00 vy=0.097 1 x+0.001 3 0.999 9 vy=0.098 0 x+0.000 7 0.999 9
4.00 y=20.096 3 x+0.002 6 0.999 8 y=20.098 3 x+0.001 7 0.999 9
6.00 y=0.098 1 x+0.001 7 0.999 9 y=0.095 9 x+0.002 5 0.999 8
10.0 y=0.097 5 x+0.004 2 0.999 9 y=0.097 7 x+0.005 7 0.999 8
11.0 vy=0.092 6 x+0.009 4 0.999 6 vy=0.092 8 x+0.008 2 0.999 7
14.0 y=0.071 0 x+0.051 2 0.983 2 y=0.077 8 x+0.041 9 0.990 9

ZERFW B YR E A KT 11.0 mg » L7
A, R R Y AH OC R B R T 0.999 05 BEVR BT
HWREE N 14.0 mg » LI, B o il 4 1 A0 5C &R B0
/NTF0.991 0,25 M B AR 2%, HALR B AL T H Al
Jo et VR B BRI . DR O, A 2 o) SRR o i T
4B 1) B VR B B /N T 14.0 mg » L7
2.3 REXHHRL
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T A 4y AT 2 38 R, DT i R R R
FER M. P 100 mg « m ™ S AR S AMAE K
FESTE . PR 25 mL W B R B X
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o I R I 0 SR 2 R i 2 B v [ I a1
1.0 L » min ', REEIRESIE 1.0 h, H IS
TG TE A TAE 25 1 5 T s AR TR A A v 201
i, LSS AR WA P 0 S B K TR A R
SIS, AR UWIR AR WA = PR
SEAE TN 106,174 mg « L1, 55 AR MO bR
Kot 2 2R WD SR ] — AR R MG O T 2 R R AR i
PR FE BN LK,

PL0.2 mg » m™ 2 An o MBI B s SR

S L —HE3E 36 0.01 mol « LB RE W Y 25 mL
W AT A8 W A 3T SR AR R B K 0.5,1.0,1.5 L »
min ', LR AR A] 0.5,1.0 h; FLL 5.0 mg « m™*
bR HE SR SR . DL — %0 0.01 mol -
L BRI 50 mL MU IR, 181 R RR O i
MK K 0.5,1.0 L » min ', LR AL 0.5 h, fdi FH
7 LT AT AN S I 3 25 M O 2 WA 1 R AR
BUEAK- DA ER AR EAFE., 4R TR
PRE R B, BRI RR L IR kA
RAFERS BRI REMRE R AR, Hit
B 20 0 5 B R AR SRR R AR IR BT s SRR Al i, i
FH 25 mL W, L 25 mL 0.01 mol « L' B A
W W, LL 0.5~1.5 L » min ' i K AE 0.5~
1.0 hy R AR AFE S, 50 mL MU A, DA
50 mL 0.01 mol « L™" & 2 i W W WO, L 0.5~
1.0 L« min "W REE 0.5 h, % 83| 50 bR BREE 28
AR SR it T 2R e B K T R T B i AR AL R
LAMENE N, Bl R D IO 3% e A €
RS RS 1.3.1 77,
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2.4.1 FHHpeyHE
BRI T BB R T AL E
* 463 -



=27 DN 57 0 B 71 B = W2 i W RN 1)
B Y AT e 2 TR A I . BB AT
REAFAE M T, 836 Ca®" \Mg™ (Fe'™ \Mn'" |
ClIO™ \Mn*" (28 Bt . P IR il /R . BE il 0. 1.24, 2,50,

ik H S T OO v D SE R R A R R R

A
il
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Tab. 2 Results of test for interference

ARt v B T A7 AE T 0.200 mg « LV EUbR U P &L IR/ %

Ty
0 1.24 mg+L '250mg+L '500mg+L '10.0mg+L '20.0mg+L '40.0mge+L '80.0mg=-L !

CaZ* 104 105 102 103 106 108 107 109
Mg? ™+ 103 103 103 104 103 105 107 106
Fe?t 94.8 99.0 98.7 104 99.2 100 100 98.8
Mn’ 98.0 82.7 80.5 62.2 37.7 10.5 0 0
Mn?* 95.7 75.7 63.8 58.5 61.0 84.5 78.2 12.8
Clo~ 98.0 — 63.3 61.0 50.3 44.2 21.7 0

7 e 94.8 104 105 103 89.0 67.7 — —

BRI R 100 94.8 96.3 85.3 74.8 58.7 38.0 21.0
AN [ JB ke BE TR A7 AE I 1.00 mg « L V&b HE VS W & Y IR/ %%
T
0 1.24 mg+ L '250mge+L !'500mg+L '10.0mge+L !'20.0mge+L !40.0mg+L "'80.0mgeL"!
Ca?™* 103 103 103 104 103 105 107 106
Mg?" 103 106 105 106 107 105 104 104
Fedt 104 105 106 106 106 109 105 104
Mn"* 104 95.0 87.6 73.6 51.5 26.2 0.2 0
Mn?* 101 86.1 71.1 59.3 57.0 60.0 45.0 5.70
ClO 104 — 70.2 61.6 58.6 52.7 40.0 5.50
e 104 101 96.8 90.9 81.3 63.2 — —
U 1ML AR 104 103 103 97.6 94.5 83.6 71.5 56.6

AR Mo il CIO™ HAT 5 S Ak, 78 Mn"" I
ClO ™ FFAEmy 7= A2 19 S AL /A 5wtk — L S AL
XA AR T Mn® Rl BUOR I R AT
19 388 S 243X S o A7 A I 38 B — 5 e BE K -
2 THAE A 1R Hh B SR A TR, DA T S B I 2 45 R
P S 3 T R S PR rh A 0 R R R
Mn*" \Mn"" \CIO ™ R AT IR L R 1) T P2

FHUT 4 Mgt s T E R 8OR . © &
A% s BIES I A4 3R ROV R £ 5 ik Min® ™ Rk
PO IR TR B RO s @ 3 I s, B fin e aR
MR, W Mn™" L ClO™ THLHBR AR © 7810
2 BV P 4 B 2 2 18 1 e 1 4l A58 =X 0% i Ak 38
LMK Mn®"  Mn™" CHUR IR L 2R e T AR T R Y
ROR ;@ R R  BIR R KRG BEAE i MK Min® ™ R

2.4.2 FTHFER Jie IR It R T P T R AR 25 A WL ER 3.
®3I FHEBRIR
Tab. 3 Effect of the interference elimination
v e o = ENEREICR =Sl m N e 97
T T R é\(/ﬁj\(ﬁ.«T«%f/ ﬁ@;&@/
me s ! AL R Herm i e i
5.00 mg « L ! Mn?" 0.200 62.3 104 — 102 —
1.00 63.2 72.9 — 107 94.4
60.0 mg « L~ 'R IR 0.200 58.7 100 — 106 94.3
1.00 83.6 104 — 99.5 97.5
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®3(4)
e e %Tﬁf{&f/ ﬁ@iw/ [0 05 I S 0 [ o / %
S ! Ak T E Fdiiihes iih=27
20.0 mg « L™ 2z 0.200 64.3 97.8 — 82.7 104
1.00 57.7 61.1 — — 95.3
10.0 mg » L™! Mn"" 0.200 47.3 — 96.5 108 —
1.00 53.7 — 94.8 105 —
2.50 mg + L' CIO 0.200 74.2 — 91.0 — —
1.00 65.5 — 101 — —

SRR BB T PR TH R A 2 R AN W) AR R
BRI x = sz s Z2 kS TR Z W Ty
THER O T 409 25 B 0 D 2 i 4k B0 7 3% 5 X T R e+
YRR S e e O s Ok O AR s X T ClO-
T A J i AT ik
2.5 KM HBRMNETR

XF 28 AR A S i dR 5 2 0.0250 mg « L™1)
FEREME 7 W7 RO E 0 bR I 25 (s, DA
3. 143 A bR AW 22 TH A PR (3.1435) , DL 4 A5 4
FROE 500 T BR. 45 R o, AR IR
0.005 mg « L™, JMZE TFFRM 0.02 mg+ L7",

TEAKG 2 0 PR 5 25 SORE ol TP o A & A 1
W A5 3 B o R RN IR A R 2~ 5 % iy PR S
ASMBREE S, I — MR 25 mL WU, N3 25 mL
0.01 mol « L™" fil W2 i W& 1E by W W W, L it i
1.5 L » min " 2RHE 45 min, B RFE 7 KK 7 4
AT RE S R SRAE M S e AR TR —
R 50 mL I . %% 50 mL 0.01 mol » L' #i R
EWAE AW, L& 0.5 Lo min 'R B
45 min, HEREE 7 K MHK 7 ASFATHE . HRR
IR R 08 5 05 A T SR A BRI R PR, 25 AR
NG IR A SRR BR S 0,008 mg -
m L IE TR 0.032 mg + m T A BT R IR
FR4 0.03 mg s m™*,MZE FFRN0.12 mg+ m™?,
26 BEEMEHERR

Xt 4 A UE bR fE AR S GSB 07-3232 — 2014
[H#t%5 CUST-64501,(0.16 +0.03)mg » L' dtt =
BY400170,(0.964+0.92)mg « L™ '; 4t 5 206910,
(0.698 +0.026) mg « L '; 4t 5 206912, (1.64 +
0.07)mg « L™" 1435l #6476 UCEAT M5 . 1 300
(B B0 FR G A A 22 (RSD) . 45 5t /R < &0 I 5 i
RN 0.16,0.957,0.693,1.64 mg « L, I 5 {8 Y
RSD H 0.39% ~5.4%,

XA LU T B g R A be ) A SRR A AT 3 VR B

JKF-(0.200,0.250,0.500 mg » L") By M AR ] g iz
B RN R A AT I E 6 U, 45 R ow , B S
BN 0.257 mg « L1, M 2 H 1 RSD A
2.5% & MY 51K 106 % ,97.9% ,102% , Xf
ST RS W B AR TR ORE A R AT 3 A Mk B KT
(0.500,1.00,1.50 mg * L") i JinAs [l i ik 56 L B 4
WK EATINAE 6 Uk, 45 5 o B d b & AR IR
9 0.412 mg « L', MEE R RSD R 1.6 %, & 911K
RO 99.1%,98.3%,98.9% ., L E&E R LM,
T B BT RS % R R B
2.7 AKX

TEIBCHI B B8 e ) T Aol e AL AT Ml ) PR R A R
FUESFE R4 2 A (38 8 ANREFL L B AR & 2 )
FE TR A 5 HY 533—200 Ik, i
BCXTFEA F R 3ok ) 8 A8 Jr i 5 HJ 533 —2009 &
HHARFEZES ., 458 BN, ATy kA 040 Iy
F245.00X 10 °~1.67X10*,HJ 533—2009 Il
I TT 220 117X 10 P ~1.42 X 10, i Fp )5 12
BIZHTE] 7 22 2.00 X 10 ° ~1.26 X 10 *, F A
0.01~3.85, M4 F w8 EKF o H 0.05
W Fy 86,61, F<<F 4, M%7 50107 1%
MEREESMEITASEZMNEA R EES,

A TTAESR T A 23 1 W06 I8 R D g BB =5
AMESTEA S RN, Bid—R25058, ik
T Z IR SRS T OGS AL T AR S48, $810 xF
N E AT RE AT BT R RESE T BR TR
D5 s Ty vk A i E T ik R PR
TR B UE T 7 E A BT BRI B L OF B
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WFFE 45 AR WY, SR FACOME 43 MR SO 335 76 1 2 BF 355
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Determination of Ammonia in Ambient Air and Exhaust Gas
by Gas Phase Molecular Absorption Spectrometry

ZHANG Cheng'*, LI Wenhao’, XIAO Wen”’" , PAN Yanhua’, LU Guoyong®,
GAO Ming' , DANG Zhi'
(1. School of Environment and Energy, South China University of Technology, Guangzhou 510640, China ;
2. Guangdong Provincial Ecological Environment Monitoring Center , Guangzhou 510308, China ;
3. Shantou Ecological Environment Monitoring Station of Guangdong Province , Shantou 515041, China ;

4. Jiangxi Provincial Ecological Environment Monitoring Center , Nanchang 330039, China)

Abstract: A method for the determination of ammonia in ambient air and exhaust gas by gas phase molecular

1

absorption spectrometry was proposed. When collecting ambient air sample, 25 mL of 0.01 mol « L™ sulfuric acid

solution as absorption solution was added into 25 ml.-absorption tube, and then sampling was conducted for 0.5—

1

1.0 h at flow rate of 1.5 L * min~!. When collecting exhaust gas sample, 50 mL of 0.01 mol « L™! sulfuric acid

solution as absorption solution was added into 50 ml.-absorption tube, and then sampling was conducted for 0.5 h at

'. The detection wavelength of gas phase molecular absorption spectrometer was set as

flow rate of 0.5 L« min~
214.7 nm (deuterium light source) or 213.9 nm (zinc hollow cathode light source) , and the heating temperature was
set in the range of 80—90 “C. It was confirmed that Mn®" , aniline, ascorbic acid, Mn'" and CIO~ would interfere
on the determination of ammonia through interference test, and the interference substances above could be
eliminated by oxidation, reduction, distillation and dilution methods. The series of ammonia standard solution with

1

mass concentration no more than 14.0 mg « L™ was used as the mother liquor to draw the calibration curve. It was

shown that the linear range of the ammonia calibration curve was within 4,00 mg *« L', with detection limits of
0.008 mg * m *(ambient air) and 0.03 mg * m * (exhaust gas). Test for recovery was made on the actual samples
of ambient air and exhaust gas at 3 concentration levels by standard addition method, respectively, and the
recoveries were in the range of 97.9% — 106% , with RSDs (72 =6) of the ammonia determined values less than
2.5%. Meanwhile, there was no significant difference between this method and the current effective Nessler's

reagent spectrophotometry by F-test using paired samples.

Keywords: gas phase molecular absorption spectrometry; ambient air; exhaust gas; ammonia
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