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Analysis on carbon, nitrogen and phosphorus enrichment characteristics of sediments in urban parts along upriver to
downriver of a typical river hounding for sea in Beibu Gulf, Guangxi LIU Jianwei YU Xiaolu, ZIHHANG Jianbing »
YAO Qiucui» HU Baoging.(Key Laboratory of Beibu Gulf Environment Change and Resources Use , Ministry of
Education , Guungxi Key Laboratory of Eurth Surface Processes and Intelligent Simulation ,Guangri Teachers Ed-
ucation University . Nanning Guangxi 530001)

Abstract: Based on the survey of surface sediment nutrients (C,N,P) in urban parts along upriver to downriver
of a typical river hounding for sea in Beibu Gulf, namely Nanlivjiang River,enrichment characteristics were analyzed.
The pollution status was assessed by using single-factor index, Nemerow index and organic index. Results showed
that; (1) the mass concentrations of TOC, TC, TN, TP in upriver were 9.2,21.4,1.6,0.126 g/kg. respectively;those
in midriver 13.9,23.8,1.1,0,083 g/kg. respectively; those in downriver 9.8,12.6,0.9,0.082 g/kg, respectively. (2)
Based on the Pearson correlation analysis, TP, TN, TC and TIC were all significantly correlated, indicating that car-
bon,nitrogen and phosphorus might come from the same sources, (3) Single-factor index showed that TN was the
most polluted factor; as Nemerow index showed, midriver was the most polluted parts,while upriver second and downriver
third; from organic index, the urban parts of Nanliujiang River were at high level nutrition pollution (Level [I).

Keywords: Beibu Gulf; river bounding for sea; sediment; carbon; nitrogen; phosphorus; enrichment charac-

teristics
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Fig.1 Distribution of sampling sites in urban parts of Nanliujiang River

FLOFEER T A B h EE(TN) 88 (TP),
BB (TO) (BA WK (TOC) 1 B T HLER (TIC) (4 43
W R TR AR T Bk A BB £ 5
fiE B EAE E , H XI5 Y RO H TN .

1 WRS7TE

11 #HEfXE

2014 7 5 23—25 H,EMMI LFEEMNX,
e E T B R T e AR B T IR B R A A 2 R
BHTREBO~5 m)MBEYHSRE . F—TE
WE 7 AR FE W E, HE 40 R A B AR 0.5~ 3.0
km, REEWTHE M WE 1R, B8R ETHR
Hu B R 1.5~2.0 m Ab R 3 ARG, ZREY
RE. AR RERMERSH15~2.0 kg T]A
B8, 0 ERE EXNZBEOTIRY M. i

RERHRABYH THNEELERE, BRART,
.
1.2 #H&pE

HERRT ST 10 B, M ERE P 1
g 200 Bifii. FRHL 1.000 0 g 3T 200 H i G 1
&S5 CTHT 2 h MEHFREK 40.0~80.0 mg,
HEAREEE TIHES T (FEE Elementar 24 #],
Vario EL cube)# ¢ TC.TN, MiAEEF.HZ
T 245 I S bR R » ) - AR 43 b 1 49 BT ( GSS-28) 1T
THEMARER . USSR AREER(CHNS)
B, TESH R . EK 0.15 MPa. £ X 0.12 MPa,
SPEEN 1150 C.HRRPBRE K 850 C,# T
RIS (TCD) R 4 59.8 °C, RERMEL R
BRI ES.

FREL 1.000 0 g of 200 BFF /G MIRE S, B 1
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RETHEEHE

ml. BEJSHBE S T mol/LIYFR IR & 3% 1.5 h.
FBRM mLBERREN 1 mol/ LB BRERIRY
L5 h, Lg% TIC, 7655 CTFHT 2 h JFHEHFRE
40.0~80.0 mg, HEABEEFITESNI NP E
TOCHE . NHBSHE R FEE#ESF TC Wz, TIC
B TC W% TOC B3,

TP R BB ME BE-HEm st
FEBEY(H] 632—201DWME. FTYHEEBR(LE T
Y B AK AR EEE ) (H] 613—201D & .
TP T4 i i 58 29 A 1 38 5 5347 e 4 B (GSD-9.,
(GSS-28) F -7 RE R B Rl

FHCL i 10 BEFAEE S BB F 20T R ER
BY2.000 0 g F 50 ml BEFre, HMEIFFR %, BL76.47
g ANRBEBRNIER BRI, ARG KEREERE
250 mL, BHR5 mL ARBERWBHRTZEFRESN
B B E 12 h, AEOERESINNERDR
4 E] s Mastersizer 2000 E R F. BEDSHE

JI Udden-Wentworth 35 B il 60 158 43 2% di i, 04 1
iR
F 1 Udden-Wentworth & Ltk i) 455 BF > SR 47

Table 1 Udden-Wentworth’s particle diameter
classification system

B YR BAEHE/ mm
L <0.003 9

wamme 0.003 9~<C0.007 8

48k 0.007 8~<20,015 6

Ll R 0.015 6~<C0.031 2
sk 2y 0.031 2~~<C0.062 5

waw 0.062 5~<0.125 0

My 0.125 0~<0.250 0

7 thg 0.250 0~<C0.500 0
e 0.500 0~ <C1.000 0

WoHLE 1,000 0~<C2,000 0

1.3 AR F RN

1.3.1 BEHFEHEFNE
ZRPEKMKBR2FREASENERNTE

BIEMEFRERMMEDY . mE 2 BIR.

x2 REFERTIMESHESAHE

Table 2 Standards of single-factor direct evaluation methed

BR 75 B 2 ) FHLE(OMIY /(g » kg™") TP/(g - kg™ ") TN/(g » kg™?)
1 it i <0.73 <1.1
2 BIEE 26~<_39 0.73~<1.10 L1~<1.6
3 REGE 39~-<152 1.10~<C1,50 1.6~<C2.0
4 EREE g >1.50 =20

¥ D RIEH TOC #4655 OM ) Van Bemmelen B3 L7204 821

1.3.2 HISTHEEHRERS

NP EEERISHERESHETEINET
M5 A B MR T S i B F L 7 LR
EWH- AAEFEE TNV SEHEREAE.
TP.TN.OM H#REXRH S 2 KL ELEEND,
WEE R B YRR RN AAERLSE 3. HitH
ARIWTF .

P;=C;/S; (1)
[Phox + Pl
Py, [ @)

KA PO TR | BI85 0. M 38
Wi SEM BB RE  ¢/ke: S, HIER WERME,
F3 ABFRESRERETNEE

Table 3 Evaluation standards of Nemerow comprehensive
pollution index method

g/kg sPy AT RGBS H P o N Y
HEBR BB ; P oo TS G5 SO0 F 11 .
1.3.3 Ak
BHIERED B E ARIEM AR E L
VSRR TN SRR E 4 s, HitE AR
il
BHEH=TOCHEFBXHIRAFEESEK
(3)
FHNRBRESHE=TN F&E4$X0.95 )
®4 BIERETHSRER

Table 4 Classification standards of organic index method

5 BRI IR@EER NRTFEH MREER
LR <0.03 0.03~<0.05 >0.05

s Py 5 iR
I <0.7 B
I <0.7~1.0 T i B AR
m <1.0~2.0 L=3: SR
g <2.0~3.0 il RCF
v >3.6 BEEGY
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2.1 RBRMEEGEHE

M 2 &) 7, e VLR [R) 3R T B v B TC
RN 19.3 g/ke, Bm A WP BL, ik
HHEHERURESTR, A BEYEE.B—7
Bl Frfe B AL SR B, K B R BB BRI
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Fig.2 Mass concentrations of TC and TOC in sediments
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Fig.3 Mass concentrations of TN in sediments
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Fig.4 Mass concentrations of TP in sediments

g/kg. Fem A MBI B3, L#WE TOCEHE&
WEH 9.2 g/kg, TCTEHFREKRE R 21.4 g/kg; P
FEHERKESERS, TOC FHREWEE N 13.9
g/kg, TC F 3 Fi & W B % 23.8 g/kg; T #iF W B
TOCEHFHEREERN 9.8 g/ke, TC FHFEREKE

#12.6 g/kg.
2.2 ARBAETEHE

B 3 ", B LD R B LAY TN SF 1 B
BRER 1.2 ¢/ke, Y6 By TN TR R H, 53] 3.6
g/kg. H6 B9 TN FREWRE R, 7 0.2 g/kg. WARIK
TBRAE, LB TN B, F R kBN 1.6
g/keg; TUHTER TN B8, PRI N 0.9 ¢/kes F

HHA B TN P EERE R 1.1 g/kg, HZ, LHATER
RENE TNKEZRER FERRTEFFO L
WA HELRBEREK.
2.3 RBRHYH/ETERKIE

Ay 4 BN, R VLR B W B AR e TP E
RV B H0.097 g/kg, Hp Y6 &&, TP X F T
0.350 g/kg, LUFHE TP EXYEEKRE R 0.126
g/kg, P Y3.Y4.Y6 9 TP IRERE,Y3.Y4 fiL
FEMXBE G0, B A B I EENEE G KHE
BME,Y6 fLFHYS O F#7 3~5 m &b R B TP
-3 R A ¥R BE 40,083 g/ kg, £ R B W T R UK 22
BAK; FlmBETPEHHEE K E N 0.082
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#£5 Pearson HEX ZHHEE"

Table 5 Pearson correlation coefficients’ matrix

SHAH Mt e s e eIk @ iRk R
TP —0.62 % % —0.58 x % —0.27 0.30 G.49 % 0.45 » 0.40 0.45 = 0.22
TN —0.48 » —0.47 % —0.17 0.19 0.20 0.33 0.49 = 0.47 » 0.21

TOC —0.10 —0.25 —0.13 0.16 0.13 0.06 0.15 0.14 0.09
TC ~—0.33 —0.46 = —0.28 0.11 0.27 0.34 0.41 0.37 0.19
TIC —0.38 —0.46 = —0.30 0.04 0.27 0.43 0.46 * 0.41 0.19

ST 5B R Hr i R 2 U TP TN TOC TC TIC
TP —0.11 —0.37 0.34 1.00
TN —0.08 —0.45 % 0.41 0.83 % = 1.00

TOC 0.02 —0.08 0.12 0.06 0.24 1.00

TC —0.10 —0.16 0.20 0.53 = 0.66 % = 0.72 % * 1.00

TIC —0.15 —0.17 0.19 0.69 % = 0.74 % % 0.28 0.87 % » 1.00

TP % Rt 0,00 R L B H1G * Lo 0.05 AR 1 W5 A1 X,

*R6 MBMTHTIHER
Table 6 Pollution evaluation results of the sediments
AW BEF E_f&ﬁiﬂh’i ["Jﬁ’fr’ﬁ’nﬁ?’?}f&‘f‘éﬂ?ﬁ A HLEEHk
TN 54§ TP %% OM %4 Px SR IR HR
Y1 2 1 1 0.62 ] 0.010 1
Y2 L 1 1 0.34 L 0.030 I
Y3 4 1 1 1.67 m 0.271 m
Y4 4 | 2 2,00 m 0.461 o
Y5 1 1 1 0,46 T 0,012 1
Y6 1 1 1 0.85 n 0,236 m
Y7 1 1 2 2.79 Y 0.120 |
Bl 2 1 2 2.12 Iy 0.205 m
B2 2 1 2 2,23 v 0.231 m
B3 1 1 3 2.10 v 0.168 m
B4 2 ] 2 3.32 \Y 0.189 m
Bs ] 1 1 1.03 m 0.062 Il
B6 1 1 1 0.85 il 0.034 I
B7 2 1 1 1.66 I 0,120 il
H1 2 1 1 2.73 N 0.152 m
H2 2 1 1 0.86 I 0.145 o
H3 1 1 1 0.81 I 0.097 i
H4 1 1 1 0.97 I 0.126 11}
H5 1 1 1 0.86 I 0,072 m
Hé6 1 1 1 0.13 I 0.003 I
H7 1 1 1 0,39 I 0.061 Jill
g/kg. NBWLER, TP oRHE TNEA -, XU AKEABELERGIY  EETERBESR
th EUFR BB T WA BOR BRI, 7] BERANRY, TEAESLASBNEE. AR

VLA 00 98 AN B SR UL S R YR
2.4 AKX WM

Pearson iR T B BIMH L R FHE %, %k 5
Fimm. W5 W ESE, TP. TN, TC, TIC ¥ % 4]
WMEARENEMARXRR, RER R BRELA
A—EFEHE.H TN.TP 5 TOC MM AR E,
WHE BEEUTIESELE. b TREELAE

o 40

BRI THERERIF : EdmME FERET T
AR B AETEIE K o e Bk R F i w MR H
PBIEE: TN RETEEEKEEEXAHE
K. TC 5 TOC.TICZ 0.01 AF ¥ 8§ E4
KA NRIEFRERTZM,

¥ TP.TN.TOC.TC,TIC 5 7K [f] % B 3 47 40
KIHTRB, TP SHBE AR 4R . h R #E 0.05 7
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L G nd T B L B AN (i 0.01 K
S R TN AN RS 0.05 K I
REREFEMGE. S5+ M4 0.05 K¥ LR
BERME., Hit. A . #EESHBYRRES
S, Hg B SRR AR AR MU B

i — LR A HEERTEIANTH
WE N, % TP.TN.TC, TIC 55 1 #i #| A B it 17
RSN . REFIL A kT T B 1 L 2R
BE— R AR £ B L, R LB R
SEBE AT, ERETFERN N
SRR TR (] b W 0T 0 B 4% REf# 250 m, 8] i
B YR 200 m, 7R & A9 500 m X 400 m & WX
BENGITZRERE A FHRBNER. AR
5RE,LHMAAENEEERLZAMXERE
= (TN 587 0.05 KELAEBENRAX
. EEIEM BRI UM L.

2.5 R FEEMNER

3 RIS T IR TEME R R 6.

MNERATEEFNESRKE, BRI &M
F YUY T TN J5 4805 A 002 F i B, L
HEY3. YA, Y6 Wk T 4 HFEFE., OMER
B3 5 3 Y% 15 e Ab . AL T I BB K
¥, TP #14k F 1 RIFHKFE.

MR T 615 Rt M Rk E A 104
RAEW T R TR B T AR R EE TS e, Horh B4
SRR ENEETRER. 45HHHE EiFF
PR F B B R AU T A A B SR AT R R RO 1
B4y %1% 1.25,1.90,0.96, B A 513 B Ay 75 Be 78
R > B> T .

5 VT (R 9 B 4% SR B T T LR B LR BN
0.003~0.461, FHE K 0. 134, FHL BB L EEE,
TR GEE T K. B FE R Z A L
BHESER.BEHAN Y4 RIEAN H6, P E
3% 150 2%,

3 & it

(1) BRI EEmE TOCEFHFERKE N 9.2
g/kg, TC ¥ % 21.4 g/kg, TN FHH 1.6 g/ke,
TP E3#40.126 g/kg; FHF A B TOC T ¥ R E W%
B 13.9 g/kg, TC F# K 23.8 g/kg, TN FH 4
1.1 g/kg, TP 3% 0.083 g/kg; T & TOC ¥
HFRBEEEN 9.8 g/kg, TC 1N 12.6 g/kg, TN
#2409 g/kg, TP F-H 2k 0.082 g/kg.

(2) TPUTNLTC,TIC WP ) 24 LLAT 3 % HTX
L g W 0 B I R AT — e Il e . BRI
FYLLRHIE S BB A A YIEBA G
1,

) NBAETFHEHENRG R KE. TN G EK
PeE, WNHED AT RIEECRE . AR ERYS
RRBERPE> FE>TH. ANEIEBECEE.E
WL MR AL R E, AR ELT
M (BEFIKFE.

S % 30k :

(1] B B WA ma BRI AR KRR,

2012,32(2):83-88.
(2] FaBg. BN, B/ J M s K RN A gl 9 it % 1996—
2006 4F i A 25 A5 BT 4: A 4 412 . 2009, 25 (6) . 3278-3287.

[3] A SHAL THE. S HITEEKEERIFTRYESR
MELRIC. P EFSE.CHE &£ aFlE.20011.41(8).669-677.

[1] HOLLIGAN P M.DE BOOIS H.Land ocean interactions in
the coastal zoue (LOTCZ) science plan[ R]. Stockholm: IGBP,
1993.

[5] IrEEfE g RRKRIT. 2000 CEK A AR KERAR
(R8T - W5k A 3 B RHIT 2010,

[6] riliaEEAKRMT. 20012 LKA RKKEREAR
[RYATF 7 LR B KK RT 2012,

[7] ¢ #4bBE QB K R RAT.2013 T i B IE K KRIELIR
[RIfF. T AL AR KKRIT. 2013,

(8] AMF BXR.KGERSAHFEEMLILR LETLS
WAL, 2005,

[o] #+H.+ERAeAHIM]3 R AT P E R W R 2008,

[10] AAEWE.RUX. B80S KEBEET £3%0 5 2L e
J )] E R RS, 2012,45(20) :4197-4204,

[11] %y KB BHEE AL EEGTEKER SRYE
SRWEESSTREBES SRR ML ER 22,
2012.32(3) ;689-895.

C12 ) o EBImel A A MO ) R E AN
f# . 1991,

[13] Fk#E.GPE.HHE S RAVEARERESRYDWRER
TEM I F R B3, 2004, 17(6) : 22-26.

(1417 CHHATRE S,PUROHIT H.SHANKER R, et al. Bacterial
consortia for crude oil spill remediation[ ) ). Water Science 8.
Technology.1996.34(10) . 187-193.

[15] xR PEESFHWE JOKEEPIMILILE . B KR
#.1979.

[16] FELL.EE. W, % HuM 17T 0 A RI xEF 5K B89
S BE WL . 2008,30(6) : 857-863.

%3 TR (W A :2015-08-24)
o 4] .



