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Abstract: The pollution of NO; -N and NH;-N in groundwater is very serious in the eastern of Jianghan plain, which is char-
acterized by strong interactions between groundwater and surface water and obvious variations of seasonal hydrological condi-
tion. Sediment samples along vertical profiles of three boreholes and groundwater samples with different depths in different sea-
sons were sampled to analyze the nitrogen speciation coupled with supporting chemistry in a typical field site. The results show
that NO; ~-N with concentrations from 25.8 to 119.48 mg/kg is a dominant speciation of the total exchangeable nitrogen in sed-
iments. The NH;-N concentrations have a good positive correlation with TOC and TN contents in sediments, implying NH;-N
was mainly influenced by organic matter. The concentration and speciation of nitrogen in the groundwater deeper than 2 m show
a significant response to the fluctuation of groundwater level. During the monsoon season, groundwater level increased, enhan-

cing the reducing potential of aquifer media. As a result. NO; ~-N was not liable to be produced and was more likely to be con-
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sumed by denitrification. At the same time, with the mineralization enhanced, NH;-N was gradually becoming the main specia-

tion of dissolved inorganic nitrogen. After the monsoon season, groundwater level declined, enhancing the oxidizing potential of

aquifer media.As a result, nitrification was enhanced and denitrification was limited, and the concentration of NO; -N in-

creased. Anthropogenic activities near the surface had a significant effect on the concentration and speciation of nitrogen in the

groundwater shallower than 2 m. In summary, under the coupled influence of natural and anthropogenic factors, seasonal

hydrological change resulted in the variation of redox potential, which was the main trigger for seasonal variation of nitrogen

concentration and speciation in the groundwater.
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et al., 2007; BF ¥ B4 &, 2013; Norrman et al.,
2015). 1 KX T &Y A E e 1A IR A AT e
Xof 1T 7K R B R K G S L L R TR R RN I i TR
b TE— AT RS E W BUE Y, R\ AR gk
BECEARTE, 1998) AR T4l K L 3 [ #b T K &
V5 e ) ™ L Hrp BB A b VR R T K B A
kBT 46.67 mg/L (MK %5, 2007) , i 4 At
FHEIER IR AL TN KIS A S B
KB T 87.7 mg/L G A B 4%, 2007 I 3t ik 45,
2012) , 15 Hb R K T & AR ifE (DZ/T 0290-2015) H
R 1 I 287K 0.5 mg/L F1 20 mg/ L, 45 2 b J& Ry
Az 3 A0 A 7 K 3 ™ E S

25 MK SC SRR 1 AR A B KA T R R
BT K A sh A5 A8 Ak, o H A B 7E Ml 2 7K — MR K A
HAEHAW XTI EB R LA HEEE X
(Zhang et al., 2014 ; KB & #K 55, 2016) . 2 AL AE H L i
PR AE FH 25 G000 s e asd 2 B 3 R /B A R K — R K
FH A 58 20 b A (SW-GW) , ix 26 3 72 52 S8 19 A
RCVE ¥ 4, HE 0GR M e R K ) & B 2R (Sopho-
cleous,2002;McHale ez al.,2004 ;[ E 4 ,2007).

R — PR R T R R K — LT
KA AR FH 5 1R 14 8 30 T 2% 1 A5 A 08 A b 52 i 25
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YTt AT H 20 3 B VDO B ANk T v I
B e Y] A ST /N AR b R K — M KA BRI 56
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Fig.1 Location of the interaction between SW-GW field site in the Jianghan plain
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Fig.2 Hydrogeological profile in the field site
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Table 1 Seasonal variations of water level at different depths in the field site

2 L T 2 AL B KR A7 (m)

0 G

R 2 AL R T K A (m)

FoKI M 7K KA Ak FoKH M K3 KA AL AL
SHo1 21.47 21.20 0.27 21.70 21.25 0.45
SHo2 21.78 21.34 0.44 21.87 21.34 0.53
SHO3 21.65 21.33 0.32 21.77 21.38 0.39
SHo4 21.58 21.58 0.00 21.85 21.31 0.54

9 AP IR EE ARG K, 2 7 K A7 fe . L 2 K R 2
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AL 43 ) A3 5 VT 3 e 000 K e R R b A P 5
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Fig.3 Sketch of groundwater flow field in dry and wet season of field site
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AWHEFEBR 3 ANWEHN 256 m 4L
(SHO1A .SHO2A ,SHO3A) FEAT UL M 4L i 3k
R ZRE L DU H K 40 em 19 PVC & ik
A EHL Chn B 4% SR HUR %6 4, M4 A8 Ak R 1~
2 m REL 40 e BE 5 AE S P O 55 RS B A
IR E VLR AR i BT B PLE O A0 b
BRI A O 1~2 m R 20 cm FES I
FH AR 2 BSR4 T 4R 40 25 K U 1 BT A D0 R B
B N B A 48Pl B a5, P VKA 9T 4 °C T IRAT.

DURIEESL TN L TOC M9 5E 76 H B2 Be ok
A A YRI5 52 1, DT RR A 1 % 7K 3SR JBOHE T 1
ELUUBRY AT A A NH,-N.NO,  -N.NO,  -N {4
W52 2R KCL R EUE (HJ 634-2012) HUUTA P A b
5g f1 2 mol/L #) KCl % 50 mL & F 50 mL &
B0, DL 160 r/min B9 BEFN 25 °C Y IR EE 7E
Al B TR B SRR R R Y 2 hy FELL 4 000 r/min
(14 35 BE 7E £ 2 e o 0 AL 0 10 min, U 0 4
DI 3. 28 0.45 pm JEIEIT I8 J5 SR A 45 X 43
6Ot BE A P W NHG-NL NO; -NL
NO, -N # 7 & H i [ @ B2 0T A R T A
MEBEMWES, MBHNAS 59K (52 )k 5%,
2003) , BUAE AR 58 AR R 5 T i
2.2 KkERESNK

BRI T 2014 4 % #2802 18 BT 5 R 58
Yool F 2015 4F 3 H LG IE M, 4 3 A~ H Wi —
UK AT B 7K J5 JRURE IR, kg Pk i AR 1) 3 fif 2, e
7K 10 min DL b, FREATHURE AR ST 26 L 2015 4F
3 A.6 H.9 A 2016 4E 1 A X563 N A Hb K Fl
H R K HEA T BORE 43 AT R FH OBLH 3 22 2 500K 5 43 T )
(HQ40D, HACH, 2 [ED #Li70 & /K BE (%) pH {8 75

A (DO H 7 3 (SEC) | AL A J5 HL A7 (ER) FlK i
(T), HAb 8 A7 K T BE an % 2 PR,

W3 0.45 pem Bl FL U X 7K RE HE AT 0 L 25 Bk
IKRER TR W A0 IR S A K BE 43 A 4 4 50 mL Y
ROEIM b, Hokh 1 R m A Mk Y W KRR
pH (H<<2, H F % BB F 70 015 1O A Mk 26 2
I8 6 AR A0 28 ™ 55, bk G AR AE . T R 4 BT 5 1
A Ve Wi T2, T 9 i A B (DOC) 19 43 B7 5
53 1 RRE SASTR Ak % I B 7 2 BT 5 ISk 55
BL500 m LA i K FE FH 1 880 4 . DL bR L A
43 2% 22 Ji 7 BRIV AR AR

3 iR 518

3.1 MBYHRENTESHRE

TURRW b &0 o0 A R A L AT OR R A B 3 T K
TR AR 5 o A AR T T S B E I
WA 3 A 25 m WEE M4l SHO1A SHO2A .
SHO3A , fiff I I 3% 824 O AT DU — A & 1 4
i I XU R R = A B R (TN 5 B PLR
(TOC) & 1 (143 B » Ho o3 A W R R (L 4)
(D B L3 AR FLUTR AR B 285 R A LR
& BN B R B O — B AR Ak s TR
B MY N H s (2) FR VYW
NH,-NE i8R, I B & TR B0 38 i 4% K, 72 2
12 m TR IK B i KAH (13~30 mg/kg) , i 45 VR BE
R aE — 25 18, L B SRR ARG (3) BT
NO; -N & Bk b A m . 29 25.8~119.48 mg/
kg, SR UL AT 22 40 25 00 32 2 4 B 4y, Bl TR
JERY I R KA BB g s (O PLEY TN 5 TOC
Er AR I 4 9 145,39 ~1 179.55 mg/kg
1.23~17.36 g/kg, Sk L RN RZ S HE =, b
VR T 1A T T4 T U 0N Y A

®2 AkEMNXFRERZ

Table 2 Testing means and methods for water samples

LoRUEER 7N INE T YIRS T AR Hh o i A ) A3y
M % NH;-N. NO, -N. 4 X 4 ot S E I 0.01 mg/L.0.1 mg/L.0.001 mg/L Bt
NO;~-N il Fet* W Jif (HACH2800, 2 ) F0.01 mg/L ks
Tl Tl 7 A 0.01 mg/L B/ BE7RIL 5
LIl I e S N I w5 R 2GR
HHLBA T (ICP-OESGiCAP 6300) , 2 [& 0.000 1 mg/L HE I = X
A D H K 0
5 R oS = o YIS

AL

b I3 94 75 B 5 B
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Fig.4 Variation of contents of 3-nitrogen in sediment
samples from SHO1A., SHO2A, SHO3A borehole
with depth

JURYIh C/NAH S5 A YL AR AT 5C, AT LUK
C/N ELAE D 40 22 40 W 0 AR ) v A AL o DL 8 4 30
— RV, C/NHN 4~12, FHAF LR EZRE T
T K A=A 5 Rl AR A C/N B — E7E 15 DAL
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C/NAEN 3.08~14.74, 48/~ T A HLT F LK U T
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5 TOC Al TN 952 83— % 1 1E AH e, Hop
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2 TR v R AT ML s T NH-N f RS
NO,  -N R LI W 5 A A0 S, w5 oR T U0
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32 WTFKENFETETUHFE
3.2.1 FAFLMITRPEMETETH M 2015 4
3 H~2016 4 1 AR W IR EA Py . iX803% 19 H Ik
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D fof b T A% 1 A 1 8 SR LA R Y 2 L L b
TR B AR R A IR 2SR A, T B B K A
A b Ab i 38 DA B 55 L iR KA % 3 5 1 Y 52 R
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Fig.6 Seasonal variation of nitrogen concentration in groundwater at different depth responding to fluctuation of water level

and seasonal variation of redox environment in groundwater
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Fig.8 Conceptual model of the transfer and transformation among nitrogen for the groundwater in the field site
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