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Distribution Characteristics of Inorganic Nitrogen in Core Sediments and Diffusion Fluxes in Interface from
Guangzhou Reach of the Pearl River
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(1. South China Institute of Environmental Sciences, SEPA, Guangzhou 510655, China; 2. Institute of Environmental Sciences, SunYatsen
Universtiy, Guangzhou 510275, China)

Abstract: The vertical distribution characteristics of inorganic nitrogen (including ammonia, nitrate and nitrite) in the sediments ranged from
0 to 50 e¢m depth in Guangzhou Reach of the Pearl River were investigated. And the diffusion fluxes of inorganic nitrogen across sediment—
water interface were estimated according to the nitrogenous concentration gradients at the interface. The results showed that, ammonia was the
main form of inorganic nitrogen in the sediments and increased with depth, ranging from 0.053 5 g-kg™ to 1.455 4 g*kg™. The concentration
of nitrate and nitrite were quite low, which suggested random rules. The average diffusion flux that the amount of ammonia diffused from sedi-
ment to pore—water across the sediment—water interface was 2.54 mg*m=+d™. In addition, the diffusion directions of nitrate and nitrite were
contrary to ammonia’s, and their average diffusion fluxes were —0.06 and —0.03 mg*m™*d™, respectively. Compared with other zones, the dif-
fusion flux of inorganic nitrogen of Guangzhou Reach of the Pearl River was over medium grade slightly.

Keywords: Guangzhou Reach of the Pearl River; inorganic nitrogen; distribution characteristics; flux

DU T N R G A 9 B 2208 TR 2 ok 3
P ST AE RS SIS A TR AR A 8 T
U rp AL & A s TR, X
2 FEERIL) M BK i A& B & R 32 5 A,
AN TG Y E N, OB S I K R AR — PP
FVBEI 10 3 25, 15 Qe Wy O RE TS B R L (BRI i
AN QAR B ARG, KT e o wii b | it
We#m B # : 2007-08-03
E&WAH ) ARAFHOTRIBIH 0006836601006 )
VEBTEI : RO 1981— ), J5 T RSB Wit , ik AR 57K

AEEISE . E-mail:iwenchwu@scies.com.cn
BIESE : REHT  E-mail: eeswqh@mail.sysu.edu.cn

EHICRR ) rv i G (0 R T A4 P RS AN, PR G
Wob AL AR MW 2 S N D P W U7 L Rl )
DAL E, AUVAGES T OE A LA,
NI B KRR A

DURRY)— /K FLIHI [B] N (947 1B B 42238 5 1%
FEE T, SR IRIUK 5 Bk BB RE TR 424 3
@F Fick’s S—@H ). HAET, EPRXKARE SRR T
i BT R 22 242k B K 5 7 B 66 B[]
FALTE YU 301998 AR R TR R AL - 25
B TT RN S DU BRI e A T, A5 3
RPEHGE R A -7.3~77.9 mg-m>-d; el SCEE1998



55 27 B4 3 VA AT

il

82

R 1129

A FZ T VAN RO V5 % FE /K A ZR A R i
N 5.44 mg m2-d FRARAER S T 1997 442
H11999 4£H RHIZ T A T r v HE By Il A A
ZEFNE Z= R ICGE 52530 2.19 mgem2-d™ Fl 1.34
mg*m2+d; FREEEFOT 2002—2003 4F i A
HEMAFRRKINA AW BERGRE, 5008 2.11~
11.38 mg*m?-d™ 1 0.63~3.82 mg-m?>-d"s AU, Fick’s
S —E ERAT RIS K ARG U8 35 R R B4 G 1 A
'z BN o AR SO R FH 20 T S TC WL A
Hol AT

BRILZWE) N E KR, S48 B K s e 47
e A ARIR B K AL D BB R, R HIZK K BT ik bR
FHA 71.19%", B AR A BB e 57T 58 1 3]
A 80 AR, HG A —Led e O H Z A b
PRYL T, HL oA DA X6 T B e AR L TRl B K K T
KA A IWFFEHRAE o ASHIFSE 8 2 X 120 B i
Yy . - BEK KB BRK Y RAE 5 234, X T ML A 23 A1
FHOE UMK S AC M 1 A T AR D], Sy i —
AR INZI B RS

1 #MREFE

1.1 HRXERLE
FEFBRYLT M BL /K SOK TR 5 T E 1) Fil

I SRR BB AR YR A, TE PR A
T MHTATTE B E 6 Wi (10 SRR & 1), AN
55F 2006 4F 10 A 21 H , RHESEKEN RS GPS F
AR 1), A A RS @=8 cm )T 45K
FER A IRIE 2~3 VTR PATAE , %3 0~5 em.
5~10 ¢m . 10~20 cm.20~30 ¢cm .30~50 cm YIE| . {RE;
MWL TR RS R AR LKA B TR O,
MR K =1:1,V/V BRAL 2 pH<2.0. A
PUREARATE @ °C), iz MISLE0 % J5 3 200 1.2 2T
TS L 6000 remin™', 15 min M5 [HIBRAKEE , Ir A AL
i I7E 48 h NINAE NH,~N .NO; =N .NO, =N, JiF¥)
R RESERRELE

Table 1 Number and geographic coordinate of the

monitoring sections

FERSS  WTHARR 7 i
11 e 23° 13’ 41.65" 113° 10’ 51.61"
2-1 [ bE 23° 10’ 15.75" 113° 12’ 39.24"
2-2 23° 10’ 17.26" 113° 12’ 49.68"
31 BT KM 23° 07’ 36.34" 113° 13’ 08.68"
32 23° 07’ 35.49" 113° 13’ 14.82"
4-1 eHhim 23° 06’ 25.32" 113° 13’ 38.13"
51 ZP 8y 23° 06’ 34.59" 113° 17’ 03.54"
52 23° 06’ 55.83" 113° 17’ 52.09"
6-1 EYIAM  23° 06’ 33.32" 113° 20’ 34.52"
6-2 23° 06’ 44.32" 113° 20’ 35.28"
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Figure 1 Monitoring sections in Guangzhou Reach of Pearl River
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Table 2 Physiochemical factors of the sediment samples in Guangzhou Reach of the Pearl River

TOKE AP SR

% g-kg' g-kg'

% RIARLL U %
k2 FERL(<0.002 mm) 4 F34i(0.002~0.005 mm)  FFEPAE(0.005~0.01 mm) KK Z(0.01~0.05 mm) - #Fii(>0.05 mm)
1-1 313 6.59 12.77
2-1 2.70 6.22 12.79
2-2 3.39 712 13.75
31 3.90 8.27 15.57
32 344 7.18 13.76
4-1 2.77 6.41 1311
51 3.26 7.22 14.37
52 2.68 6.08 12.27
6-1 4,08 8.89 17.07

6-2 2.87 6.24 12.58

62.49 15.03 719 627 6142 265
61.98 16.31 754 636 6726 290
62.42 13.32 726 587 6268 227
61.95 10.32 716 451 4008 177
61.37 14.25 759 382 203 147
63.73 13.98 766 60.6 4606 167
64.29 10.86 766 48 3816 113
57.76 21.22 747 685 6449 277
62.53 743 729 643 5177 215
62.05 16.25 745 606 4811 229
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Table 3 Analysis of variance of NH,*~N andNO;—Nat different 2.3 ﬁ%lq —7}(9;551‘396*}1%.%(;;*%%

depths in Guangzhou Reach of the Pearl River

W) lem NH,"-N/gkg? NO;-N/gkg!
0~5 032504 0.5154a
5~10 0.588 5 ab 0.3772a
10~20 0.6572b 0.717 4 a

20~30 0.769 3 b 0.717 4 a
30~50 0.701 6 b 0.5383a

T A AR TR 2R HoAT BV 225 (<0.05); 3K NO-N &
2 NOy—N+NO,—N Z
Note: Different letters in the same column show significant difference
(P<0.05); the content of NO;=N indicates the sum of NO;—N and NO,—N.
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Figure 2 Profile of ammonia content in the sediment samples
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Figure 3 Profile of nitrate & nitrite content in the sediment samples
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Table 4 Rates of NH,/~N.NO;—N and NO,—Nconcentration

between the pore and overlying water

PR NH,"-N NOs™-N NO,-N
1-1 14.34 0.40 0.11
2-1 5.80 0.16 0.04
2-2 15.17 0.30 0.05
31 2.50 0.49 0.18
3-2 451 0.28 0.08
41 6.63 0.62 0.03
51 6.26 0.22 0.02
52 10.44 0.19 0.03
6-1 5.73 0.15 0.02
6-2 11.65 0.27 0.29

Sy 8.30 031 0.09
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Table 5 Diffusion fluxes of different forms nitrogen across the sediment—water interface
ECE 1-1 2-1 2-2 31 3-2 41 5-1 5-2 6-1 6-2 R
FLBREE 0.66 0.66 0.59 0.48 0.35 0.64 0.50 0.69 0.63 0.70 0.59
NH,"-N 4.34 219 4.54 0.46 0.32 2.61 0.90 4.38 2.18 347 2.54
NO;™-N -0.05 -0.11 -0.05 -0.02 -0.02 -0.01 -0.06 -0.10 -0.13 -0.08 -0.06
NO,-N -0.02 -0.03 -0.03 -0.02 -0.01 -0.02 -0.04 -0.05 -0.03 -0.02 -0.03
bEplik 4.33 211 4.52 0.47 0.32 2.64 0.85 4.30 2.09 343 251

T FUEFIRY WO 1 th_EADK BRI

Note: The negative values in the table mean the diffusion direction being from overlying water to the pore.

&6 WL MRS EMRIEET SuBEX L (umol-m?-d")
Table 6 Comparison of diffusion fluxes between Guangzhou Reach

of the Pearl River and other zones

WFFER IS 7Ry F (NHs/-N)  F (NOs-N)  F (NOy-ND
ERYL)MIBY &7+ 17.89~251.95  -2.08--0.23 -1.01~-0.19
Fygyls A& -7384~14436  -9.8-153.1 0.7~195
gin G 88~206 -3~-117 -0.1~-0.6

2 SN N E ol — 82

REALEE AP -0.48~2530  -450~1.77  -1.08~0.11
RV RER) AT 0.48~137.31  -91.07-8855 -1.09~5.22
KW A 52.8~625.0 0.72~1015  0.38~1.28
Fol & 35.0~212.2 - —

TE o+ ARSI, B 4 T A8 00 T ke s ALK Sy
P RGE B Fick s S e A4S
Note: * indicates the estimated value, calculated by changing different

forms molecular; the diffusion fluxes in other zones are estimated values

based on Fick s first law.

P o i CEXHE BRI AR TSI Sh, HHAK
AT

SIS SRS AT 7K - B T SR S e A 2 5 Y
WFFERM], B2 o & B s T4 2, 1 i
TRFKMES KA 5T ia 3, 2R 5y
TR B o 5 M ol A ) B3 R SR R
g RIAST H o ] DL, 2 X SR R A R S

ABEFER I Fick s 55— TG 099 ol &
R T AR BK — BR8] i) R B2 LA K AL
B EEXT TCHL AT RS 9 O 2, DR g — o e
i, T A PEEh I R KA BT
HIC KGTR A 368 B 2R I TR R T 1Y B
TR A DR ZR A 3k AR R AR A BRI, DAL
Fick s 55— & A4 21 A F8 i 3 o /N T 52 B
‘FE{J@E[@Z&ZI]O
3 Sk

AL R BRI AT BLCRR JCH LU 73 A S B
T AGE T, nI AR LRSS

0 B RSEERIL] PR B URR Y h ICHL R ) 2

A, LRI 0.0535 g kg & 14554 g+kg' Z

], 22 & B RS s A -2 BT
SRS WA S RS AR, 204 EICH] B AR
Q RVLT M B U — K AR T LA
BIH RS NH, =N F300 A DU 1) 3K
B BOR B 2.54 mgem - d A A T AY
SRR HOT 105 2R B, R HOE 250
-0.06.-0.03 mg*m>*d™s
G ERYLS JHIAIBE NH,*-N R4 i i 5 HoAh 32
15 YK BOH HE AL T P 25 O B B9 7KF NOs—N 5 T
JEHRAE 2 L H B RAR T HAR /KIS NO,—N A9 HioH &
CEXT(E ) BRI RAR T RSN, S KB 4%

i,
SEHR:

[1] BERS R BRTL M BOK A 3 S SRR T[], Bl 97 3l 4 42 1
A5 IR, 2004,31(3):131-132.
XIONG Yiming. Preliminary study on the reason of nigrescent and odor—
iferous about the water in Guangzhou Reach of the Pearl River|[J]. Rail-
way Occupational Safety, Health & Environmental Protection, 2004, 31
(3):131-132.

[2] HH S5 U, 28OUL WAk RS . T T 28] i S 08 U R R A ) 25 OF
FE[]. LR EEREE, 2001, 20 € ):66-70.
HU Xuefeng, GAO Xiaojiang, CHEN Zhenlou. Preliminary study on ni-

outskirts of
ShanghailJ|. Shanghai Environmental Sciences, 2001,20(2):66-71

[3] JEI8EHT, A5 VA OB R A R B A AU . 1 S5 3, 2002, 33
(4):370-378.

trogen and phosphorus release from the creek sediments,

FAN Chengxin, et al. Simulation of internal loadings of nitrogen and
phosphorus in a lake[J]. Oceanologia Et Limnologia Sinica, 2002, 33
(4):370-378.

[4] il SC, 200, A5 O S FRAE /K ST - T/ K S 8 FR 4R i

QIU Yaowen, WANG Zhaoding, et al. Diffusive fluxes of nutrients across
sediment seawater interface in cultural sea area of DAYA Bay[J]. Tropic

Oceanology, 1997, 18(3):83-90.



55 27 5 31 VA AT

B ¥ 1133

51 it 2wt RER BT . R VDR B RS () K SRR (R
RS A 27 4,2001,20(4):49-56.
ZHOU Weihua, WU Yunhua, CHEN Shaoyong. Study on nutrients (N,P,
Si) in sediment interstitial waters in the district of NanSha Islands Sea
arealJ]. Tropic Oceanology, 2001,20(4):49-56.
6] 5K B RUR, 5 K A A U A R 2 ) s 25 S 0. A
B2, 2006,27(8): 1537-1544.
ZHANG Lu, FAN Chengxin, et al. Space—Time dependent variances of
ammonia and phosphorus flux on sediment-water interface in Lake Tai—
hu[J]. Environmental Science, 2006,27(8): 1537-1544.

715 D1 PR IR IR AR S BRYT K T FE D). 46 7R ,2006.5:
52-53.
SHAN Li, YI Shuitu. Stabilization of environmental quality, improve—
ment of water quality in the Pearl River [J]. Green GuangDong, 2006, 5:
52-53.

8] MAB T A A A 5 BRIYT P R ATAS ()01 S5 1519 ,1984,15(6):515-
520.
LIN Zhiqing, ZHENG Jianlii, et al. The transference of nitrogen in Zhu—
jiang River{J]. Oceanologia Et Limnologia Sinica, 1984, 15(6)'515—520

[9] H*fﬂﬂ PRI R A5 BRI ] 0 16 6 ) R0 75 LR ik A2 R TCAL

TR 22 4 (A S8R ), 2005,44(2):107-120.
JIA Xiaoshan, XU Xinrong, et al. Distribution and release of nitrogen
and phosphorus in typical river sediments, Pearl River Delta Region,
China[l]]. Acta Scientiarum Naturalium Universitatis Sunyatseni, 2005,
44(2):107-120.

[10] FE2fE &8, 3/ BRIV AR GURRY T R B 00 AR R SOk TR
IR R.2005,26(2)195-199.

YUE Weizhong, HUANG Xiaoping. Distribution characteristics of ni—
trogen and its source in core sediments from Pearl River Estuary [J].
Environmental Science, 2005,26(2)195-199.

[11] 3t 5 AR /BT M. GE =), JE T Ol it 2000.
BAO Shidan.Methods of Soil Analysis [M]. (Part Ill), Beijing:Agricul-
tural Publishing House of China, 2000.

[12] FEIZIIE AR SR @RV I 487 5k M e 2%, K R K s
WAHITIEM). GEPURR ), At 5T b E AR i, 2002,

SEPA. Analytical Method on Monitoring Water and Waste Water [M].
(Part IV),Beijing: China Environmental Science Press,2002.

[13] MRS, X 3 36,55, MG VT L MEDTRR By (1 B K Hh i T R 0158
BiFh2#,2002,23(3):92-96.

YE Xiwen, LIU Sumei, ZHANG Jing. Nutrients in sediment pore water
in tidal flat area in Yalujiang Estuary [J]. Environmental Science, 2002,
23(3):92-96.

[14] A4 B A= WS g 0 30 5 Y S TR — T K A TR VW0 258 3 M R P
G B[] 76 R, 1996,(5):43-50.

SONG Jinming, LI Pengcheng. Study on characteristics of nutrient dif—

fusion fluxes across sediment—water interface in the district of NAN-
SHa Islands, South China Sea[]]. Marine Sciences, 1996,(5):43-50.

[15] ZE1158, A 13, A5 BB WU P9 I SR B RO b H
FFE I T ERE D B bERENE, 2005, 35 G4 T ):33-44.
QIN Bogiang, ZHU Guang wei, et al. The release mode of endogenous
nutrient and its estimation method in large adlittoral lake [J]. Science
in China Series D: Earth Sciences, 2005, 35(11):33-44.

[16] Mortimer R J G, Davey J T, Krom M D, et al. The effect of macrofauna
on pore water profile and nutrient fluxes in the intertidal zone of the
Humber Estuary[]]. Estuarine coastal and Shelf Science, 1999,48:683~
699.

[17] S8 808 e e, 5k . IR e S He T Btk v G0 3 1500 A0 %
A SRR A3 HT ()]0 RH52,2000,12(4):359-367.

FAN Chengxin, YANG Longyuan, ZHANG Lu. The vertical distribu—
tions of nitrogen and phosphorus in the sediment and interstitial water
in Taihu Lake and their interrelations [J]. Journal of Lake Science,
2000,12(4):359-367.

[18] FRAESE PREEoR A B Z BRI AN TR A /7K T 5 F R 10 52
I (). AR 2 42,2005,24(6):53-60.
ZHANG Derong, CHEN Fanrong, et al. Benthic fluxes of nutrients in
neritic zone outside ZhuJiang River estuary in summer [J]. Journal of
Tropical Oceanography, 2005,24(6):53-60.

[19] Hall P O J,Hulth S, Hulthe G, et al. Benthic nutrient fluxes on a basin—
wide scale in the Skagerrak (north—eastern North Sea)[J]. Journal of Sea
Research,1996,35:123-137.

[20] W& LW JEIVRBA 45 B ZR kL TR g v S T2 R TR
A (], T E2A1,2002,24(3):52-60.

PAN Jianming, ZHOU Huaiyang, et al. Nutrient profiles in interstitial
water and flux in water—sediment in terface of Zhujiang Estuary of Chi-
na in summer|J]. A cta Oceanologica Sinica, 2002,24(3):52-60.

211 B 5 FREORAF FRZEERTL I B 7L B 41 AR K 5t
T A2 Sl F ORI S )]. HLER S FREE 2006, 34(4):1-4.

LU Ying, CHEN Fanrong, et al. Study on profile distribution of nutri—
ents and exchange fluxes at sediment —water interface in inner Pearl
River estuary in spring [J]. Earth and Environment, 2006, 34(4):1-4.

[22] B3 ik 7 @6, A S0 FR AR X TUAR M) K F I A B 5
SRR ] )) K TAIEAE,2004,25(4):57-64.

CAI Lisheng, FANG Jianguang, et al. Preliminary studies on nitro—
gen and phosphorus fluxes between seawater and sediment in Sun—
go Bayl|]]. Marine Fisheries Research,2004,25(4):57-64.

(23] BT oeih Ay B O UURR ) 8] Bk B JC WL ek AU 7R 4R
A2, 1995,17(5):73-80.

GU Deyu, TANG Rongkun, YU qun. The chemistry character of inor—
ganic P, Si and N in sediment—pore water from the DAY A Bay|J]. Acta
Oceanologica Sinica, 1995,17(5):73-80.



