201841 AH TCOPH A SN OK (B R R Jan. 2018
H34E 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 34, No.1
NEHS 2095 -1922(2018)01 -0165 —11 doi.10. 11717/j. issn ;2095 — 1922.2018.01. 19

ET NSO RREFEHREAGER
XF i A L R R IR 3

Hew, BaH, R, X &, B,AHF

(VL BHAESR I A B S PR TR, 10T TLFH 110168)

i E B ATRETARRAEERTEIAR, 2 ERARFTLERR, FELLT
Bk A I 18 IR fe T AR RN B 69, AT AT 4 ) SR ON R T R R G R AT
ik BA R ARMEERARLE SR E-FHRABA | VR F R E R A
BERIT %, o Z AR BAST A 50 K 3R A 69 R AR AR S o ) 0 £ %05 F R AF e AT R R &
K A7, Stid i 2 AR AR A 2 R AR A JUA &0 U6 Tk R B AT R 2 A4S
FOER EAKE FRB . FKE, REAESR P SN HEE S FH 0.231% ~
1.511% 0. 102% ~ 1.364% .0.309% ~ 1.788% ,6" O 152 # j&. B % % 4 - 0.343% ~
0.766% . —0.526% ~0.404% . —0.461% ~0.838% ;424575 /K R IALALREF= K A 7K
3t ET R TRES TR >AN A 12% ~83% 4% ~T6% %2 2% ~22% . %5 ETi#k
BRI KR 5 KRR e & AR B EOKIVEAREGTRAL, 85 47 F. TIRARKRER
TR 2Rk B B LEA TR LRk B et ek A K RS K.

KIS B A AR R R i AR AR A DR
FESES X522 XHERARER A

Study on Nitrogen Source of Shenfu Section of
Hunhe River Basin Based on 6N and "0

FU Jinxiang, SHAN Jingjing, YUAN Yashu, WU Rui, FANG Zhen,

SUN Jianping

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract ; This paper studies the current situation of nitrogen pollution in Shenfu section of Hunhe

River basin, analyzes the source of nitrogen pollution in the area and estimates its contribution

rate, and realizes the purpose of tracking and quantifying the external nitrogen accurately,so as to

better control the nitrogen load into the Hunhe River basin. The method uses nitrogen and oxygen

isotope techniques combined with the mass balance model, the surface water of Shenfu section in
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Hunhe River Basin was used as the object of study. The water samples and the main pollution
sources samples in the study area were collected and tested in three water periods. And the contri-
bution rate of several important end elements in the region was quantitatively estimated by the mass
balance hybrid model. The distribution range of 6" N in the water samples was 0.231% ~1.511% ,
0.102% ~ 1.364% ,0.309% ~ 1.788% , and the distributions of 8™ O were — 0.343% ~ 0.766% ,
-0.526% ~0.404% . —0.461% ~0.838% ,respectively,in the dry season,normal season,and wet
season. The distribution rate of integrated wastewater, agricultural fertilizers and atmospheric pre-
cipitation to nitrogen pollution is 12% ~ 83% ,4% ~ 76% and 2% ~ 22% respectively,and the
distribution rate of nitrogen pollution is about12% ~83% 4% ~76% #12% ~22% . The ammo-
nia-nitrogen and total-nitrogen pollution in the water of the Shenfu section of the Hunhe River ba-
sin are much higher than that of the surface water IV, and the nitrogen pollution is mainly from the
surrounding integrated wastewater discharge,followed by the leaching and precipitation of chemi-
cal fertilizers.

Key words ;: Hunhe river basin between shenyang and fushun;nitrogen and oxygen isotope tech-

niques ; mass balance hybrid model;contribution rate of nitrogen
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Fig.1 Water system diagram of sampling point in

study area
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Table 1 The name of each sampling point

e SR ACH LEY

Gl NSEu T N41°45' 10.45” E123°29" 32. 06"
G2 EZRMEEEIN T
G3  HrERHF TR N41°46' 25.36" E123°33' 13.2"
G+ FBERY TR
G5 I
G6  AEKMF T N41°49' 46,17 E123°39' 30.3"
G7 mEmYHE TR
G8 PRI TR N41°49' 53.68" E 123°40" 4. 34"

N41°46" 4.78" E123°32" 3. 92"

N41°48" 37.1" E123°34" 33.7"

N41°49’" 24. 1" E123°36" 34. 5"

N41°49" 50. 8" E123°39" 39. 6"

GY  VERIRHF T N41°517 37.43" E123°44” 59.53"

Gl10 IS T
KEFHG O HES O N41°45' 8. 40" E123°29' 35. 09"

N41°51" 37.0" E123°46" 29.9"
P

—_

P2 FAEHESE {510 N41°49' 53.5" E 123°40" 4.7"
P3  mFHIIHES O HEG 0 N41°51' 35.5” E123°42 30. 5"
71 Hsbm S
2 7 T N
73 KER i
74 ERT SR

N41°51" 11. 8" E123°41" 33.4"
N41°51" 35.5" E123°42" 30. 5"
N41°51" 45. 4" E123°44" 44.5"

N41°51" 51. 7" E123°46" 51.2"
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Table 2 Analysis project of water quality and

testing methods
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Table 4 Basic water quality parameters in study area

DO)/ NH,' -N)/ CcoD,, )/
FRER e o <I:TEg'L)" ) p(< mg4'L B )) p((rng'L - ‘)>
SRS IEN SRV eI RS TE S/ IRy S IRV IES S Ry S I RS S EE Y S IE Y S (RIS IESS
Gl 1.65 9.9 251 7.03 6.81 6.75 7.1 832 548 1.74 205 1.78 58.7 56 43.35
Q2 1.45 10.65 2525 7.02 7.05 7.2 841 779 88 169 209 1 427 37.35 37.35
&3 .8 9.8 2515 7.05 6.8 7.07 7.79 88 58 1.88 123 0.7 53 4535 42
G4 2.05 10.45 25.65 7.5%6 7.11 7.15 851 7.94 662 1.5 0.93 0.6 43.15 46.65 29.15
G5 1.3 10.9 25,4 7.58 7.11 7.17 817 6.76 594 1.8 1.48 0.91 59.35 41.35 32
G6 295 2445 735 749 7.05 69 82 345 261 222 143 T35 47.35 32.7
G7 2.2 9.9 24.8 7.71 71.34 7.05 7.22 695 536 216 233 2 48 63.5 42
G8 4.95 12.85 25.35 7.75 7.71  71.73  9.17 9.1 88 273 1.23 1.18 62 71 60.5
G9 39 1406 2555 7.5 72 714 851 7.9 7 318 275 095 70 49.85 30
GI10 35 1245 251 7.52 7.37 7.8 7.22 738 6.63 1.34 145 093 57.15 54.65 37.3
YfE 2.48 11.05 25.18 7.4 721 7.16 1.9 7.9 6.41 208 1.8 1.15 56.76 51.91 40.64
H13 4 Al FEFAM CEKI K, p(NO; = N) p(NH, - N) Hl p(TN) & [l 7>

WF 5T X 3 N 7K K 19 K i pH. p (DO) |
p(NH, —N)Hl p(COD,, ) F ik 5 AR 1 #
O HHEA BENFTHAE. Kok ik
EIKIR A A AE 1.3 ~25.65 C; pH 4 4i 1%
6.75 ~7.75, )& T o ¥ st ; p (DO) 4345
1£3.45 ~9. 18 mg/L,p(DO) B &k ik 2
AR Z W I TR o (NH, - N) 4304
7 0.6 ~ 3.18mg/L, p (COD,, ) 4 fii 1F
29. 15 ~73.5 mg/L. i 5% X 3 PN K43 7K 4k
fp(NH, = N) Fll p(COD,, ) #R# H (Hb 7k
PRI bR o) ( GB3838—2002) (¥ IV 2 7k
()b A IR AL

2 RS G
EARBE B K ERAREESEN

=45
WF 58 XS K AR h ) p (NO, - N) |

2.1

124 0. 055 ~0. 13 mg/L 0. 87 ~4.90 mg/L |
0.60 ~3.18 mg/L Fl 1.6 ~7.15 mg/L,F1
Jo M BE 43 51 S 0. 086 mg/L 3. 05 mg/L

1.53 mg/L #1 4.56 mg/L. p(NO; -N) 7E
i ZK 3BT P2 S0 2 KA - 24 Jo e v )

B 4 0.090 mg/L., 0.087 mg/L Fl
0.079 mg/L;p(NO; — N) - i £ ik & /3
4 3.90 mg/L 3.21 mg/L Hl1.75 mg/L;
p (NH, - N) “F ¥ it & Wk B 55 ol K
2.08 mg/L, 1.83 mg/L Hl 1.15 mg/L;
p(TN) - ¥ Jii 5 ¥ B 43 51 24 5. 61 mg/L,
4.90 mg/L F1 2. 82 mg/L. 3 o X6 A [ K
R AR I R 5 AT A BT, A5 AN TR
B R % éﬁﬁ%ﬁﬁn@zﬂw
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Fig. 2 The spatial and temporal variation of NO, - N NO, - N NH, - N and TN in the study area
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HIE 2(a) /A, p(NO, - N) i KIEN
MK IR0 G7 RABEA, 35 0. 13 mg/L. T
NO, - N RAFE , — M AE R IR KA L
AT 0.1 mg/L, (B G7 RAE S AEAS
JKIAFE K p (NO, - N) A&, 34
It 0. 1 mg/L, FWZ S AEPEA T RAEHT A %L

HKEE 23 &R AV TG, FA BN,
HESZWKNZE N TAEHES .
MK 2 (b) Al %1, Gl P =

p(NO; - N) xR, b G7 ﬁd‘?kﬁfﬁﬁ

KA R ik 4.9 meg/L. KIKZ G R E
S SR T K B T 5 K I HERC S B, 5
A HETS H 5 7K 8 4 HE O KR K S5 Y 5%
i AR K.

HIE 2(c) Al M, p (NH, - N) & KE K
FiK BB G9 RAE 55, Wik 3. 18 mg/L,
HiFRK V EARMERRME (2. 0 mg/L) 1. 59 1.
G6 .G8 ,G9 45 HUFE A 2 AU i vk FE 4 v
VA s T R A A | R AT ]
AP A TE V5K B & FEME B ARHEL; S 4b,
S S HE TS FXE I K BT Y S e A A 2E
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Fig. 3 The characteristic value of §°N 6" O in the

study area

TEAG K I 77K 3R = 7K 3 328 J X3
10 A EAT AR A RAE 1L, AT KA iy
RARINLER (R, TS558 T sk e B i g
TS QIR A AR 3R 23 P T R K 38 X
SR AR R SRR 3R B S A AR AL, B 5
PRI BORG /KK R i /TS Y i 32 2
HIR. =AIKI R R AR AN 5 .

&S5 AWPKAAH NO; (67N .80 FEIE(E
Table 5 The values of NO; 8N 80O during the three periods

- p(NO; )/(mg-L~") 8N/ % 5'%0/%

TN wAm AW RO TR IR RO PR
Gl 7.1 4.1 3.11 1. 429 0.7 1. 346 -0.343 0. 404 -0.461
G2 5.3 3.8 1.4 0.91 0.334 0. 85 0. 526 0.024 0. 838
G3 4.5 2.1 2. 15 0. 988 0.102 0. 444 0.675 0.012 0.284
G4 5.5 5 2.06 1.254 0. 946 0. 875 -0.099 -0.526 0.153
G5 5.7 3.6 2.19 1.511 0.292 0. 309 0.342 0.076 0. 046
Go6 4.3 5.5 2.35 0. 86 0.871 1. 265 0. 766 —-0.364 0. 042
G7 6.2 3.9 2.01 1. 141 1.364 0.913 0.122 -0.329 0.564
G8 1.9 0.9 2.24 0.71 1.287 0.733 -0.076 -0.210 -0.01
G9 4.2 3.4 2.3 0.231 0. 145 0.79 0.189 0.256 0. 425
G10 5.2 4 1. 96 1. 06 0. 656 1.788 0. 634 0.392 -0.024

SEHH 519+1.58 3683132 20008 1.09+0371 067+0451 09B1+0436 024+036 -007+0382 0186032
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2.2.1  AhKI KA PR R R R 0 oA

FH 5 A, BT 5T X sl A K U0 SR A A
HMRER E ) R W N 1.9 ~ 7.1 mg/L,F
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0.371) % ;6" O M #£ - 0.343% ~ +0.766% ,
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S K e 32 B A7 B A i 255 15 K HEL
(5 M. G8 RFE &SI 8° N fH A T 1 1
(0.519 +0.193)% M1ZE A 75K (1.832 +
0.463) % [ 8N K., 1 B 3% A~ RAE s B i/ 7K
337 3 - 3 R Bk 25 A T /K R 1 AT RE AR
KOS A 8N 60 BRI SEEAR N, 8"
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Fig. 4 The distribution of 8° N 8" O during the
dry period
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2.2.2 SFKBIKA TR AR R AE A 500

M 5 AT, B 5% DX e K 00 SR A 1Y
KA F il 1R 6 R0 T i MR B A 7E 0.9 ~
5.5 mg/L,F¥ME M (3.63 +1.32) mg/L,
AT &, S PR £k U0 o A T RAAIG
SN 43 A 7E 0.102% ~ 1.364% , V- Y {H K
(0.67 +0.451) % ;6" 0 A fE -0.526% ~
0.404% ,“F¥I{E N ( - 0.037 £0.342) %,
R AN AR RER A H—F AR
Hiti 70 P 5 71T 75 A T AT, B 5 Xk
DAL A T s 2RI R BRI o 25 1 I O v
AR AN .
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BER. PR I, 3K AN SR S A F A A
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8" OHBIE TLr A 15K 87N 8" O 43 i i [
DA, 2 BH 3 0 SR A 0 B 30T 7K 35 32 A7 3] 3t Bk
JAR 5K HE B 5. G1.G2 G5 . G10 Kkt
JER 8PN AT 3 (0.519 £0.193) % Fi
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VB S SR B K 337 3] IR sk 2R
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Fig. 5 The distribution of 8° N.8" O during the
flat water period

2.2.3  FIKWIKMAE A E RO R A

M 5 AT, B9 DX e = K ) SR A A Y
fil§ R b A Y BT R Wk B A A E 1.4~
3.11 mg/L, FEHI{EH H (2. 06 +0.42) mg/L.
AHABE G KSR K 30T, i 2 46 AU it vk B A
JITREAIS, W] RE 2 MK 6 B 30 8PN A 7
0.309% ~ 1.788% , “F ¥ {6 M (0.931 =
0.436 )% ; 8" O 4 fi 7 - 0.461% ~
0.838% ,“F-¥I{E 4 (0. 186 +0.362) % . F7K
WA R R ZAR TG A | TPk
. BEASIEST DX P 9 i Rk BRI & SRR
FAH MR R ) AR L A H AN .

K6 S FE K KAA ) 8° N, 6" 0 41
i, AT E Y, G3 G5 RFE A Y 87N 1E
IN A TARHE (- 0.169 +0.354) % FI +
(0.519 +0.193) % By 6N ], P B i% R AL
U R ER AT ek A Ak 2 I R Bl - g,
G1.G4.G6 .G7 .G10 KAL) 8N .80
LA K T 8PN 8" 0 s MRy Fl, %
AP oK S SR AR i B 7K J o 52 31 ) i T 7K HE
R RER. G2 SRAFE st SUNAE N 5, HA L%
BTG KB L H R 80 (E B WA K, —J7
T, A RS 2K 09 T 2 A 5 B0 W] 7 2 1
M ; 50— 7 I, Al g2 A AL A R ER S0k
JRRIFEAE. G8 (G RAF M 8°N (/T 11

(0.519 +0.193)% FZ5 A 757K (1.832 +
0.463) % 1 8N {H Z 8], 16 3% A~ SR A A B
K 3527 3 4 R B LR A 15 /K S e 1Y AT g

RAK. FHE,6°N/8" 0 HAEAFEL. 3 ~2. 1, i
DL A K A i i ek A 228 A A 0 i

AAE 4 o5
5 -
<
41 |
3 L
§
Eg 2 $=-0.2976x+4.6293

R’=0.1288

BE6 FKBIKAEF N30 s i
Fig. 6 The distribution of 8 N.8" O during the
wet period
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Fig.7 The contribution proportion of different ni-
trogen source during the dry period
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Fig. 8 The contribution proportion of different ni-
trogen source during the flat water period
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Fig.9 The contribution proportion of different ni-
trogen source during the dry period
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