X
Gﬁinré wok o fe s 942 B 6 1 2023 4F 6 /9

Eco-Environmental ENVIRONMENTAL CHEMISTRY Vol. 42, No. 6 June 2023
Knowledge Web

DOI1:10.7524/j.issn.0254-6108.2021122901

AR, RO, BRIGEET, &5, PRI K B 2 DO T TR AL S AT (7). PRIGEAR2, 2023, 42(6): 1856-1866.

XIAO Chunyan, CHEN Feihong, CHEN Xiaoshu, et al. Analysis of characteristics and sources of dry atmospheric ammonia nitrogen
deposition in the Xichuan area of Danjiangkou reservoir [J]. Environmental Chemistry, 2023, 42 (6): 1856-1866.

FAIOKEMINER KSR TIUBESFIERIERNT
A FHRE MHerds REHRS SR EE

(VTR B TR BRI A B 24 e, EAE, 454003 )

M OE N TP A KB E X KA T LR & AR UL R R AR R RO IE, T 20194F 9 A
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BN 0.96 mg L', @FERITUEFRERTIEE N 11.77 kg-hm?, §N-NH,H H H{E H-9.20%0. T Ik
FRAVIFEE . WEMNSNNHENET LR R, WRIBESER ., EENRERZ . XFTK
MR A LA, 25 5T 2 iR N0 it 1 A 6. 328 AR TRl 7 B ASE AL (STAR) 4 i R B, FEIX T UiRE
AN FETG RPN LR, TTERFN 60%, P AL IE B IR A& & HEsOIR BTk 54031 36% Fil 24%.
BB sk R e m, Hob 64% SRR TARAC R, #F— 2 UE S T & 2 i T DA S RO ) O it FH 2 52
M) 2 DX TR T U R B 3R RS 45 SR AR AR PR X KR TS e i A S (AL B0 SEmty A BHE S .
KR AR, TUikE, REAGE, BN, PHLHKRE.

Analysis of characteristics and sources of dry atmospheric ammonia
nitrogen deposition in the Xichuan area of Danjiangkou reservoir

XIAO Chunyan CHEN Feihong CHEN Xiaoshu ZHAO Tonggian ™ GUO Xiaoming
HU Qingqing

(Department of Resources and Environment, Henan Polytechnic University, Jiaozuo, 454003, China)

Abstract In order to know the characteristics and sources of dry atmospheric ammonia nitrogen
deposition in the Xichuan area of Danjiangkou reservoir, the dry deposition samples were collected at
the five atmospheric deposition monitoring sites around the reservoir from September 2019 to August
2020.The concentrations and 8N values of ammonia nitrogen were determined, and the fractional
contributions of potential ammonia nitrogen sources were quantitatively calculated using a Bayesian
mixing model. The results showed that the monthly averaged concentration of ammonia nitrogen was
0.96 mg-L"', the annual flux of ammonia nitrogen dry deposition was 11.77 kg-hm?, and the monthly
averaged value of 8”"N-NH," was -9.20 %o in the dry deposition samples. Significant seasonal
differences in the fluxes of ammonia nitrogen dry deposition, concentrations and 8'°N values of

ammonia nitrogen were found, showing the following order: summer > spring > autumn > winter,
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which was mainly due to the application of chemical nitrogen fertilizers and high temperature in
summer. The fractional contributions of chemical nitrogen fertilizer and livestock wastes were 36%
and 24%, respectively, indicating that agricultural release contributed most. In summer, the fractional
contribution of agricultural release was the largest, accounting for 64%, which further confirmed that
ammonia nitrogen in dry atmospheric deposition primarily was controlled by high temperatures in
summer and massive application of chemical nitrogen fertilizers. The results of this study may
provide the theoretical and data support in controlling nitrogen pollution into the reservoir.

Keywords ammonia nitrogen, dry deposition, nitrogen isotopes, source analysis, Danjiangkou

reservoir.
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R KA 2 T AR K IR BT 12 X R F SR X4, 40 17 2 IXOR AT DT R v 2 Rk B2 B Rl 2 A 240
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1 #MBLE )7 (Materials and methods)

1.1 WF5E X HELL

PIVT 1 7K BE (32°36'—33°48' N, 110°59'—111°49'E) HbAb VT i 5 PHTAS I AL F ¥iF 0.8 km 4t
KBRS SR BRI, S ma KR 2 T AR K R b, BROK A 900 /e 28 W) 1 B PR K R X R
A6 B 2 XU R Bl 1 A, AR 343IR 15.7 °C XGRS 2.5 mes™, AR K &0 817.3 mm, H A
K A ANy, EZAE TR AE 6—8 H . R DX A5, T MRz il ofy 7 - il i bk 1) b SIZ B4ty i St 7 I ol YR A PR 8
PEIX, AR R, BRARCRAE TS 4, LAH Sy M [ bR L T RETR S AR B AR . I ARMREE 32, #04)
Fh2E35 1000 ZFh. XN 285 LA 3, 44 3 258 0 S BE RLFR . P DX i 4 bR S 70 3= 22 S b
FUMRHE, AR /NZZ | FORFNSRA R 3, FLHHIRER . Z-A IEAA P, 48 5 294 600 kg-hm >,
JE DR 30 TME TG S /D, A — Y ACE T .
1.2 HEARES L

FEPHT K BEW N X T A& T 5 A Wil s, W o5 A7 15 -5 2 DX AT 149 Tl g 48 7K /K BT A 3
Wk —35, 4 AR R B PR AE B 2 (TC) . U & BT RN PHTAS I AL (Y B XS S (HIZ) | Y A A 45 5
IR B s 1 (SG) . BEABBEML A 17T (TM) LA K S5 408 el by Ak b (1) 5 F- 11 (DZK) , SR AE s B KA LA
FE 1R 1 PR,

111.37°E 111.47°E 111.57°E 111.67°E

a

32.88°N | ?ﬁjﬁ JHIZ M 132.88°N
Bl

32.82°N h ,SG | -
10 20 km
32.76°N | o R i I
TC
* SRA¥ A Samping site x
32.70°N L WiJI BF Xichuan County boundary L5 70n

LRSS X Deposition study area
FHT. O 7K J# Danjiangkou Reservoir 0 3 4k
[ J#& 5 Provincial boundaries =
1 1

111.37°E 111.47°E 111.57°E 111.67°E
Bl R
Fig.1 Location of sampling points
K1 CREERIENR

Table 1 Sampling sites situation

PR LA AR A Hb R A FEEATT IR
Sampling site Latitude and longitude Type of land use Primary pollution sources of ammonium nitrogen
32°40'51.86"N. . e RFESA TR WOK T, H 32205 Y i 18 Sl 15 4y, f77F
g2 (TC) > AL ML, B 35m NN
4 111°42'43.88" E S, B, 308 RIS YL
32°45'59.28"N TR 2T A, B, o b | e i e e
Kix (SG > N SRAE A T A5k, L T 5 Y R 2l T e
N ) 111°38'07.80" E 5P KRS ATk YLPF N ZZIE 15 Y
. 32°49'13.92"N. ; SR s AR, H S YN RIRTS Y, T R B TS
I (T™M ’ M Y ARH
(™) 111°3624.28" E B, . AR Yo
S (HIZ) 32°4937.80°N, PR ARM M SRR T IX, LS YA S 5 e, A7 AU S

111°32'18.01"E
32°42'28.78"N,
111°30'28.75" E

3+ H(DZK) B, 12t SRA 1 R A el M A, T B Y RIS

T 2019 4F 9 H—2020 4F 8 H, RINFEKIEA [ SRR (SYC-2, [ F By W5 1L AL A8 B )R
PERATUURERE A, R ARIEWCE T T OISR ARG (R SRR AT RL, B2y 50 em, 242 7.5 cm) #E47
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FERAE. B A W) T DR EL AL T ROIR A, BE7K & AR A Ik (1) 28 2 A SR A i 00 T 1) %07 25 1 1 ks T
DURERT FH 35 % B, K S5 05 35 7 A ST, T UORERE S AR R AR 1R, MR 5 7 REERY 4 MFE
BIF A LR, WS E T UG N 2EA 5 em & 288 7K Al 2 mol- L' AY AR BR A IA 7 1 mL, B 1k
Y P FIE AR, T TR BT B B AR N 28 187K, B DRI I 5 35 A ZEAE TR ET TP s I 10 mL & %, DA
IRR A VK. SRR B AR R I, VKAR-20 °C LR4F, 1 R 581 Br TAE.

K FH A B0 R TR b & R (NH, N, A BR  0.025—2.00 mg- L) ¥R B2, ELAARINL )5
1252 KRR AR WL 4387 7510 ) CH5 DU RR ) 200, Ay e 55080 08 50 RIORS 728 B8, NTHL, N 3 J32 00 7 SR FH <
FERURE, B 2 21 I 45 SR A S (EAE R A, AH X IR 22 /N T 5%; BRI AE 10 NFESS A 1 ASARIERE 5
AT, INERIENSCR A 95%—105%. >R FiAR e [ 2 LB AN MAT-253 2 2 & R 2 (8°N-NH,"), 43
BT 52 SR 230, B 5 A BrO ¥ RE i P NH, 846 NO,, SRJG TESR R IR S5 14 T I A SR BR 2 i
W NO, B JF K N,O, e B T 7= A2 1) NLO S Al A 2[R 28 L B A3 b oA T s AU R R HUAE I A2
FE &b o NH, NV B AIK T 12 pmol-L™', A fE k2 8°N-NH4". R H| TAEA NI1( §"N=+0.4 %o ) .
USGS25(8""N=-30.4%0 ) Fl USGS26(8"N=+53.7%0 ) ] 3 Ffr [E] 75 b o A 149 [ 45 28 0 45 S, Kb A o v
SN-NH, 45 AT A HE. 3 UCOFAT IR Y 85N AR I 22 /N T 0.3%0. 8" N-NH, I 78 H [ Bl 24 Be U FH
I A AR5 9T 5E .

1.3 KA NH,-N FUiFEE i T8 vk
TR I8 R SR AT, B
Fi=CxVyxS™'x107 (»
A, Fy KRS NH, N A F Ui & (kg-hm )5 C, AW A T UTREEE S NH,-N % B (mg-L™); Vy A
FUREAE AT mL )5 S R FUUREELAR AR (m?); 1072 Ry B 7 554 R 5L
1.4 )4k NH; P 8N {5

NH; 7E K AEAE Bl 1 22 R0V 5348 . 80 07 2% RNk B ) e 1w HL & 2B s ) 6, A 1) NH, Y
SN (T NH; 19 8N R, — AR 15 3l g 2% S g i RIS, 2R 20488 Sk 09602 -1 S 1 2B B 1) NH, Bl &
123 S AL B B A 8] T8, BT 8V SN-NH, (AN BESE 4 RAFHI 1A NH; YR 1 [R5 82020, Rk
i I [l 407 25 o e SR 15 1 0 BB NH; JEAY 8N {8, THEA R A0 R Rl

6N =NH; = 6N~ NH; ) e nir, (1= f) 2)

A, 8N-NH; 27 TR NH,"-N 87 86 I8 89 1] (67 32 {65 8" N-NHy"() /84 it oI NH, TR 67 %
{65 /1B A 90 iR NH; 5% 462 NH Y He 4 (/= NHy/( NH3+NH, ), B AU I HT 18T 58 2% e, M
NH; A1 NH, " Z 5] B9-F- 85 [ (7 28 50 1 2R 20, ©A IR I, ey, 3 0 Z AAFAESAE LA OC R P, 3R
PN FrRe:

Extynp, = 12.4678 X 1000/(T +273.15) - 7.6694 (3)

K, THRIRIRPE (C). SLHEE R R, e, 7E 25 C T HIEH+33%.
1.5 FAERIE S

ZRA R FE S AL DL S NH, 19 AT AR UR, AHIF 580 0] KA NH; F 20k IE TSRk . & & 4k
B A HERCF R MR e P, AL A REBCIR . 3 8 HERCIR . 52 38 HE IR AR AR FE IR J5 35 1 8 N-NH;
HEAR R FH SCHRFR 8 A 25 55, 4391 4 -28.3 %0%5.8%0  -11.7%0%2.4%0 . +4.2%0%1.8%0 F11-8.2%0%5.5 %07,
FHHE T DU 3 5 B2 0 R e [ 57 B A0 (STAR) 43 B AS [] 8 5+ DL B o NH, N B 57 ik 2 &2, 76
RStudio # 4 HHiz 1T SIAR #2741,
1.6 Hdsib 3

K AR GE 153 A7 TR NH, =N Vi B2 S TR 38 1t i Y08 . brfE 22 AR 2 R BCSE GE TR IR AE
SR FH 5 PR 2R 7 22 43 A1 40 i) LA T TR H NHL, N IR 38 R T o 3 o 28 F s (] i 22 53 B k. Gt
53 BT R ] SPSS22.0 H 4, 2 i ] Origin10.0.
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2 25 E 54718 (Results and discussion)

2.1 NH4-N ¥ K UTRERAE
XFFPFUE T 7K ZE 7)1 2 X 8 A e 09 S A W I 64T 7 o0 30 1 4R 19 NH,-N TR W, 31X H 3
SR YRR AR AN [R] Wi 5 3R NHL, Ny B8 RN TR B A Ak an il 2 FiE 3 k.

30F 2 [ Mk Precipitation -
—m— “FH43E JE Average temperature

L
s
Average temperature/C

Ammonia nitrogen
concentration/(mg-L 1)

;4
2
‘%
¥

Ammonia nitrogen deposition
fluxes/(kg-hm™2)
T

M011ti1
B 2 W5 X SRR BRI K (a) , AN RRAE AT U0 NH, N KB (b) FITTRE & (c)
Fig.2 Monthly average temperature and precipitation (a), ammonia nitrogen concentration (b) and deposition fluxes (c) at

different sampling points

I AR TR }
4+ Ammonia nitrogen concentration -4
—u BTG R -
Ammonia nitrogen deposition fluxes g =
2

Lo - -

T 3F 432
r 3
£E - : 5 £
g3 g
=8l 22
ERE 23
== %
28 1 s B
< g g~

) l | 5

0 J . . 0
Autumn Winter Spring Summer
Season

Bl 3 NH, -N ¥ B R iyt R i o 2 5 PR AiE
Fig.3 Seasonal pattern of ammonia nitrogen concentration and deposition fluxes
P ] 2a) 1, A4 DX R FE AP 2, B (6—8 J1) 4698, “CRUMIAT AT, 1 P43 B 2 i
N 25.6—28.2 C; A&7 (12— U4 2 AR BEHAR, IR E AT R N 4.3—8.0 C; FF(3—5 AR
PR, B b IR AR ey s 22 AL, TR R Y T 12.8—23.8 °C ZI)s BkZ=(9—11 H) WA K, it
JE NG FEAR, TR A T 12.3—23.9 C Z 0], 24E R X KR FEEPTER ZF, RiTEKE
694.6 mm, 5 G FFE K B Y 63.4%. 1] 2(b) TR, PRI AR W 2 X A4 R UTRE o NH,-N H 2y
WAL R 0.24—2.23 mg L', ¥{HK 0.96 mg L', 28 5% R ECH 26%. WS MK, TR NH,-N
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A Ak R MR R R 7T (TM) (1.19 mg- L), By %5 (TC) (0.99 mg- L"), &K (SG)
(0.86 mg-L™"), 567 11 (DZK) (0.84 mg-L™), BAYME(HIZ) (0.78 mg-L™) (|8 2(b)). WZTikE, T
HNH, N A9 A #5998 K BN /ME R : HZ=(1.26 mg- L), #kZ(0.99 mg-L "), HZ(0.90 mg- L"), &
Z(0.70 mg-L™) (F& 3). Horft, NH, =N A B3 BE B A B0LE + 1T CTM) 69 6 7 %, B /M ) B 7E BB
W (HIZ) 550 8 Ay, B &l 2(c) AT, PRI F 7K PR T )1 R X 4247 AR T TR NH,™-N 3T 438 &
11.77 kg'hm . =S (AR, A4E T-UTFEH NH,'-N LR i AR E/IMRYCH: +171(TM) (14.16 kg-hm ™),
W 7 (TC)(12.36 kg-hm?), BAXG 1 (HIZ) (11.48 kg-hm ), 4% F I (DZK) (11.32 kg-hm ?) , K i (SG)
(9.55 kg-hm™) (& 2(c) ). NZE=TRFE, UL NH, N UURE 2 KB/ IMKIR . B 22 (3.47 kg-hm?),
FkZ=(3.13 kg-hm™?), HZ(2.59 kg-hm™), & Z=(2.58 kg-hm™) ([&] 3).

53R A K RS T U0 T NH, N e BE R H (32 2), 2 RSBS00, FHT 117K B2 3 )11 FE X 725
TR Al 1. VRASTLEL R S5 % B, 22 DX R R NN DR ik 5 62 R R £ 20.4%07. AR
8 5 [ R A 6T L b T 75 bR B0 A ) 9 DRI L 7T 1.5 kg-hm 22 "B D) R gk E K R 245
YR IUENG R FLr A 10.0—20.0 kg-hm?-a B, NH,-N U0 FHL H K BEK R RS Y AE 7
— i BV LE AR A AR

F 2 ENSKE NH, N T UGS T

Table 2 Comparison of dry atmospheric ammonia nitrogen deposition fluxes of some reservoirs

Bge NH, NI B/ (kg-hm *-a 1) BRgeR s SRR IR
. .. .. . . Literature
Study area Dry atmospheric ammonia nitrogen deposition fluxes Study period Region
resources
b R KA 1.61 2015.07—2016.06 AL [36]
K 7.85 2019.09—2020.08 s [37]
AL 2.14 2014.05—2015.01 eniAE [38]
R X 3.83 2016.01—2017.12 EHRITM [39]
FHT.AKE 11.77 2019.09—2020.08 baNEaRl! NI

PR T 0 R, TURHED NH N EEZET RN T EE S (F=5.152,
P<0.01), 7E25 ] [ PUH 3% 22§k (F=3.671, P<0.05). NH,-N T-{iiffFmEaEZET LR B x5
P (F=2.949, P<0.05), 1£45 [8] b0 22 3PN 8 2 (F=0.900, P>0.05) (35 3).

®3I BRENRITZES
Table 3 One-way ANOVA analysis

F P
e NH, NV NH, -NF- U ht NH, -NVfi NH,-NFUHEi b
Factor  Ammonia nitrogen Dry atmospheric ammonia ~ 5"°N-NH," Ammonia nitrogen Dry atmospheric ammonia 8" *N-NH,"
concentration nitrogen deposition fluxes concentration nitrogen deposition fluxes
%3 [i] 3.671 0.900 1.334 0.012 0.473 0.274
] 5.152 2.949 4.546 0.004 0.044 0.008

VE R B K AL R 4 T AR K IR M, W1 Bl T8 Ok — P Kok 223k, X ARl & o 3. 2
PR RAEY AR B ZTT, AR R S b, BB S, FEK R fE b, 4 pH BT, SR
NH,-N 7 it PR B, DA ™= Az K 9 NH; #&, il RS NH; (98 & i Hmee. teak, & ik
WAL T 3 & 2% NH, f9HERCY, SR8 K NH; B IR 3 1 AR N B 6, K0 NH; HEGEEA
KA, B 76 JHE 25 P9 UK 30 v, 8 1 {45 2 2= T 00K NH,'-N W BE 8 . Bk R AR E YR
B, ML TR AR, AR & A5 B T 0RE 1 A9 NH,-N v Bt A% 3¢ . NH; F
FE TR HE IS — 3843 B 3 15 IX A5 2 LY B D0 A 38 40 B ) 55 /K R R Ak SR i A A 2 B g A=
A NH,™. BFFE X KRR NH; 5 NH, SRR EE AEER . B B0 3 ANF KT 0.5, MAELZR/NT
0.5, KW . B | BT ZW0)1 PEIX KR NH, DLRAS NH; £E7E 0 &, A RN SIS NH 2 %
T NH, & &, AR THELAET, AR A4 BT NHyoNH, 2 [8] 1)1 3% 48 B ik, A
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A% R NH, 5 R P J5t 52 A i BE 22 4 (NHy) ,SO, il NH,NO; SRR 2 725 0] b, DL 3l
Xk B TM I 85 NH, =N 3T R0 2 d5e g, 17 Y AR A A5 S A 3k (1 SG ORI 50 ) NH,*-N Ui k%
A B I, Rk — 5 U6 A SRR it FH 2 R X DO R NH,-N A9 B 2R R, [ IE, 440l X KR NH,-N 5
YR R P EE, AEAE R 1) NH, -N R TTRE A
2.2 NH,-N [F{ ZHF1E

PR A PR P X0 RE H 8N-NH, 3 A1 W& 4 R, i & 4 w1, U0 8 N-NH,{H 5 H
H-26.50%0—+6.81%o, 17 FEEE KT 3, FHIME H-9.20%0. M55 [0] L KF, B (HIZ) . K (SG) . 5%
FH(DZK) . £IT(TM) ., B 75 (TC) 5 4> Wa il a5 1370 % v 8" N-NH, "{E 53 1] 24 =20.60 %0—+5.14 %o
—26.50%0—+6.81%0 . —15.32%0——6.95%0 . —20.39%0—+3.51%0 . —14.78%0——4.91%o, F X {E 73 51 Ky
—8.61%0. —10.14%0. —10.42%0. —10.43%0. —11.18%0. MZEFKF, T-UTFE T 6 "N-NH, i F- I (E 1 E =
(0.72%o0) 51, 22 (—9.29%0 ) FIFKZE (—12.20%0 ) IR, 425(—19.86%0 ) FifIK.

10 -

B-TC
5L ® G i
L A T™M
0k v-HIZ
L 4 DZK
& 5 u
= | o *
Z -0 g A*
Z A
W 15| | . :
=20 |- *
25k
L [ ]
-30 1
Autumn Winter Spring Summer

Season
4 TULFEF 5 N-NH, 41
Fig.4 The §"N values of NH," in dry nitrogen deposition

FULREH S N-NH, A7 21 A2 6] 1) 22 55 NH, N DUREm AR, 72237 ER B AL 3%
22 5k (F=4.546, P<0.01), 25 0] | 22 B PEAS i 2 (F=1.334, P>0.05) (3 3). A58 % W, 5"N-NH,{H
125 PRI 3 5 8°N-NH; 1948 {647 )¢~ ). Kawashima FI Kurahashi /5% 45 & B, 32 Ml 5 19 52 1),
WORL ) T 8N-NH, A 38 B0 11 B 2= 15y & 2= fI0 A9 4 #4419 Kundu 1 Park 55 IA 8 B4 T 8 8°N-
NH, {8 19 A 4 AR e Y8 5 S0 1 5% ) 50 0 11 400 B2 B 2R AR 2R S N-NH (E R = 1 4, — Ry, ZE R
R J12E 5 BRI T, NH, - NH; AH B A0 8 217 (4 o #8 v, 8 R0 238 PN ZE B NH, st
AR, TR R R N LB, P, 8 Y NH; ¥ B2 (75 8" N-NH; B EAIK R 21 WA 5% Y W il 25
RR, B R0E NH; RSO0 T, 8" N-NH, 4 5, 1hd B T TR A = 19 8 N-NH,{E 1T BE 32 HEL
T5 AN [R5 25 - 0 PR RN B s e DREZE i 9 3R I, A9 IX L 2R SOk R AR L (B (= NH,/(NH;3+NH,)
2974 0.8, =2 0.4%9. H ZE RS NH; 40 T8 AR, (145 K0 NH; [ B0k 28 NH, F bl #hn ik, =
A9 NH, 5 RS9 9 SO 2B i (NH,) SOy, T4 i NH, 5 NO5 88 CUJz W A2 i NH,NO; 5
NH,C1%, 5] B 5 2 my R A 1 R ARy v 7 % 14 5 (NHLNO5 5% NH,C AR E P17, il S 7 96 ]
VEAT, TSI T KR NH; 93 I, 2 28 NHyoNH, =22 [8] 5 ¢ A0 56 Ak i B2 45 [ 7 R S5 4019
RGN 38 5, DT A5 3 DR 48 8 10 8 N-NH, . BEAh, B9 X 1 A7 e & A 50 S N E AR fn &
B AR e M NH, HEACHE, 76 i T 5 8°N-NH, 1A 3] T KA.
2.3 NH,-N KI5 5Hr

AN TR TS B DR HER A NHy HA A [A] &R 3 41 A, RIGR R 8°N-NH; 7] LASRAE Fl i 4k NH; 75 4%
RS AR P11 7K T )1 P2 X NH, =N f (BB R 87 3R 70188 R B e, THEEA5 HH T TR D
NH,-N ] 44 75 1) 8 N-NH; {8 5 [l & —54.23%0——24.98 %o. ¥ 38 T 45 B9 T 04 th NH,"-N %] 44 V8 1)
8""N-NH; {E FI SCHk B 19 4 Fh §"N-NH; FrAEE T SIAR BEAYFEA T IR BT o0 H7, 1A BPHT O K E
Wi X AN [/] NH; HE I T 0TR%E th NH,-N B 5Tk, A TR] NH; 75 3 J5 RO B X TR NH, N
1) 255 DT R RN 23 6] ST R AN 5 R
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I 1% RH % Fuel combustion B =538 i Traffic emission
B Z & HE#K Livestock waste B K AR Fertilizer release
b
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Fig.5 Contributions of individual NH; emissions to ammonia nitrogen in dry sedimentation (%)

S AT, AR IR RS . B & HE T . A2 38 HE R BR A e Xt T TR H NH,'-N A9 5T Bk 5 00 0
33%—40%. 23%—25%. 16%—19%. 21%—23%, “FI{H 5 3K 36%. 24%. 18%. 22%. L] Al ¢
XA UTRE Y NH, =N 19 2R I8 T A IR (LA RO & S HERO , Tkl 57%—63%, F-H stk %
1 60%. Hor, A4 IR TRk R 5 (63%) , FH 2 (59% ) R (58%) IR Z, FkZ= 1Mk (57%) (1 5(a)).
HRRAPE D 64% I TR, ik — PR 50 T 52 2= i i DA S RIS ) R i 2 52 el e IX 3L
B NH,'-N ) EZ KR 72581 1 (DZK) | RIS (HIZ) . B 7 (TC) . £ T(TM) | K< (SG) 5 /4~ il
SR A JR BT RR 53 5 R 58%. 57%. 56%. 56%. 55%, Hor 4 11 (DZK) 48k X+ UL R NH, -
N TR R . R (SG) AR (& 5(b) ). A WF 5T FR I, NH; 38 it 78 75 35 47 A 9 1 + b b HA7 3]
PE, — R RS S Y i BT NH; #M2 80k 3 8 NH; 8 #J2 HEBOL 2 DU, 4 RS NH,'-
N MR BE v T AMEVR BE I, NH; B RS 3R TR Bz, W) NH; pR b 3R 1) KACHERCS. 42+ 1 (DZK) A
AR ey SR el o DX, ot S el A SR A S 2 B AR OB R Y N M A, RUIE B8 R s 4 2K e 2 NH 5 &
RGN T KA NH, N (TR, B3+ 1 (DZK) AR U8 1 57 fik A X488 8. AR 4 (SG) Az Th
Sk, RAT MY FORN G 3t AR TR, A 38 HE U Y DT RR 838 hin, DA AR U5 1Y DT iR R R 1K
2.4 NH,-N R A E LB

ABFSERENT T AR NH; HEBCIE R T I0R NH, N 5 5TkR, (5208 i B s AT R AR AE A B E 1k
SR, NH, -N R IE AT 5 4% 1Ak NH; HEBOR A9 & R R RS (8°N-NH;) . "RG0 L £ LA iR
JEE 2 P AR 2020, A SR /D AR Ak NH;y HERLIR A 8 SN-NH; {8, 17251 H SCHk R 69 5, 38 % EA
[ NH; HE R B R 2R AE (R DX 8 22 5. [RIBsF, A S A b 22 55 P HERICIR (1% 8°N-NH; {H, 7Fiz
FH SIAR ST U5 AT B i i b BT 25 S8R S W IR 6 T D0R%E o NH, N 89 STk, e (45 NH,-N IR g AT
13BN TR TE 22 5. RN BB 1 52 2k 2 o 8 38 iR R NH TR Y 8N {E A 591 1R
NH; J5 Y 8N (HAF7E 22 5, W BT WIS SR A & vk tbah, BRI 2 T4 5318 2R B ey e BE G T
JEAA KA T O RIE A (3), e, TR E B2 RS XR, WK1 C, W e, TR
0.15%0". FF DU it $Bir J5 2 (0 A2 ] 157 R ASEHY R AR 25 18T AL IR ASr 3 ~F- 887 43 1R 6T NHL 175 G 5L Al AT 19 5%
], AR A5 2R FH P35 B 3T 5 i, WA NH N (RSB A E — 8 AN M. P, 764
Je B TAE 2 E % SR IR R, LAREAR B 25 AN 5 1 B 5%

3 2512 (Conclusion)
(O FHT K PZEWT N PR IX 447 KA TR NH, N H P93k AR b vE F o 0.24—2.23 mg L', ¥J{H

4 0.96 mg L' £AF KA Uk NH,'-N U@ &0 11.77 kg-hm ™,
(2) PEIX TR NH, N R 3 R IT R 7 2R 0 ) e B0 i I 35 22 5 M (P<0.01) N I 35 22
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S (P<0.05), NH,-N ¥ FE7E 25 o] [ R 9 1 28 22 51 (P<0.05) , T Reel i A 25 ) I 22 S oK Wl 3%
(P>0.05). B 2= NH,'-N i B AT IR 3 0 i, 4RI, 32228 5 5 28 |l AR ZUI e A 6.

(3) JE X T Ui 8" SN-NH, {8 78 Bl 4-26.50%0—+6.81%o, “F-I1E 4-9.20%0. 8" N-NH, [l £ =45 |-
T 23 25 5 PE(P<0.01), 7E%5 (] 122 R B35 (P>0.05). 8"N-NH, HTE B i, HREMME
2, 2R, I Z 0 1E, A TR 220 B 1 RRAIE.

(4) PEIXT-PURE T NH, =N B 2R IR TR AL B ORI & & HE R S Al IR, BTl 58%—64%,
R TTRREE R 60%, o AL HE RS OIE AN & & HEBOIE TTER AR 535018 36% F1 24%. K240 5 DT ik A =
(64%) , Ho 429% S U5 FACNE R, HE— 2 UESE T 5 28 i Tk LA B U 19 R o i FH 2 5% i J2 IX = e e vp
NH,-N i EZ K E.
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