15505

Eco-Environmental
Knowledge Web

2019

Vol.40 No.11
£40%& F118

& ﬁ_E e =



w % B 32 #540 % B 110

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4611 A 15 H

H &
2018 4EH B VT = A8 PN HE X SIS I BRI TE AP < v vvveeermreermmsermn e hE, BAX(4743)
2018 AFA R ETTKE MBI GRISYUIRAE <o ovveeer e O, M A, R, B TR (4755)
BCDUHT PM, A2y It o0 A1 BRSSO -oeeveee Kok, WBUE, XNRN, HEx, Ak, 5%, RAER, KBH(4764)
M T AR TG XK, PM, B A B V5 YRR A 25 L R IRURRATAL  «ooooeeeerereee e
...................................................... 34, Wik B, RAM, ¥rdid, S44, Belh, kKEHF, 24 4774)
LT T K P G2 G 38 A L AMATHEE BORUMRHT +ovveeeeeemssos e I, REM, Wb, A (4783)
2015 ~2017 4F FHRRX I THORLTAREFIE --ovoveveseomsennsseneenns Bk, IHT, BER, Kbk, Bk (4791)
TR A 2K 5 YK B SR BB PHT  eveeeeseeeeseeneens EH, T, 6, 2, ik (4801)
ZRAb X 38k 25 S b B 25 A0 A AR K T BE VS YL TRl AT v eeememmeemm e
------------------------------------ BRI, XM, REH, MK, BE, KEE, Mk, KA, BLE, RRE(4810)
SE MBI O I 2 O NI oo MEA, THW, THE, EHF, B (4824)
FREEEZE N BTEX WK B HELMPIZE oo, ELI, FES, 258, M1k A(4833)
LR FEHL X 5 TR AL A DIV A BRI v vevoeeeoeeeone W, B, AR, BES, BiF, KK, $#(4841)
FRM TR ZAT AV TCLHZY VOCs HERUEFAE A3 HT JLABEBE IR T ++evvvvrerrrnrsrmnnsermnee i
............................................. kg TE, BN, Mk, BRAM, $rEE, RKR, KaF, % B4 (4847)
I TATAV AT FE VOCs HERUTE B LA A HIIK S FH v v veeeemrsrmmmsemen @ EIEEE R (4856)
2013 ~2017 AEVTIRE A IR EHEOE LS SR -oeeeeeeeeeees B, T, W, REKR, TEM, KEH(4862)
SEAL )R YA A B A T PAHs (9 AT S AR BRI - - M, BRE, Fh, PRI, TN, &5 (4870)
P E RV T VDS P S | T AN 2R TS YA S AR ZS KU T, «evveeneeremmmnessrmmi i,
........................................................................... WE, KB, AR, ¥k, ¥ XE, B, ROLE(4879)
ESTGRIE vy Su ) S o ot 8 AN S FHIR, WP %, 74, TR, shmde, [MITE, /r#(4889)
VLA AR TSR AR | S0 A5 ik oeeeeeeeee AXF, BHE, FEEZ, TR, FPE, AF, MK L(4900)
SR PG 5 P T 5 SR SRS MURATA  ooveeeeeseomee s B, T, I, TAE, B (4914)
N e G AT 80 DR AN RAR BRI oeeeeeneene Wi, kS, W, Ble, RBE, B, T X(4924)
SO B I 22 U S 3 5T A TR AT T TS YLTTAY o vvvveerrevmeree
.................................................................. WY, L, wEAk, BRE, A, FEr, kFE, TWW(4932)
SR K R R BE SR E K A 2E a T TR ER B S TR AP A AGAE o vvvvveeemnrermmnsemmm i
............................................................ W, B, £, FEF, BB, XQRE, TRME, R (4944)
PRI FKFE BRI L -cveoveevoeves oo, TRF, AHE, BAE, 6, Hok, x| 54, §ik(4953)
RIS RS K T 5 AR R A TR RE T AL IS oo 2o, EAF, K, FHMH, HF, TH(4962)
YRR AT A TR HB L K DI BT -+ eveveeveeneeeennenes TH, 6, A, 5, Kik, A (4971)
TKAE R A M) B e 2 I AR U RS v eeeeeeen e XEE, BEE, HEh, HHK(4980)
MgO B 72 A ) 27 B 48 R B BRP A oo
......................................................... Frd, kAR, BHE, MRE, BT, 518, Ko, FRITF(4987)
PRI BT IE T LB YL BRI verveeerensseeses s FHR, BXH, BAK, W, DT X(499)
ST TR A RRB ORI IR BCELAE woeveeemoeemoeee s WHT, FUE, BRE, Th, KA(5002)
SRR HBEA T FAL G R FFIH B coeevevvreerei WA, ORI, EE, X 4F(5009)
FETT B I 2 3258 35 0 K LR A 2 A BT A A RUBG A <o v eeeeere e
........................................................................... MREr, BOE, £EE, A, FEFE, EF, ZEE(5015)
BEAAL IR G AL BPEIE ST - eoeeoeemeemssemssese BB, R, KK, BEE, IR EE(5024)
LT FJ IR O R PRI JE B IR IE AT ovvveeeeoeesoeomeenneens W%, KT, K, HET, LB, 150 (5032)
FeCl, AR A HOR TR ATGIRIZIK -+ ooeooeeeeeeemeeeeeeeseeeens K, WA, AT, FEL, WHE(5040)
VU I X IS T Y B AL TR, ZR R [RNI ++v v vvemeemmsemne e AL x|, ExH, #EE, EMW, KA(5048)
PR R AR & R AL T2 00 8 B IR B A oo KA, B, A, WK, B, K (5057)
%B\%%§7quxd- ANAMMOX T AW VE R A R B FEII]  oe e et
--------------------------------------- More, mE, HF, FTEE, B, BEG, REE, BIBE, 70k, #48(5066)
RIIE TSR LM 2 R V5 YA SR oeveos i, ERE, UAH, AR, ¥R, T, 214 (5073)
i%i%ﬁ/@%mgﬁﬁgﬁﬁkqﬁﬁ/iu cd j‘ﬂﬁﬂ ............................................. E@‘i, gﬁmig’ f?ﬁ;kﬁ%’ 9{’(7?(1(5082)
R LA 50 DR 105 YPREE B R 11 -5 BRI e Bk, BEL, FRE, 8 (5090)
BRI R RS SRR - A, Rk, HONE, TR, XE, ko, WE, BAE, KE, FA(5098)
PP BE 8 A SRS A B SR AUPBHIEAB I <o ererrre e wIeE, MRA, THAK (5107)
S R A 5 XoF - 3TE A TR BT RE RN +vvvvrvervrrerenrerrnmene i Ple ZEEFE KEH, HiE(5114)
A B RS E P AT IR cooeeeeee e ez, TEF, TF%, BHE, EA(5124)
T4 R T5 YR H A SEAR PR TE 4 [ 2 20 T BV ZEL G T L BELAER R oo vveeeemeemmmen s e
........................................................................ THE R, Y, BUWE, BRIk, B, B (5133)
KU 3 b= S M AR 0T 25 SR AT T I A A B T TR RAIE] «evev oo ememeeeemcen e
.......................................................................................... R, A, LF, BRI, TRE(5142)
R TR A A T 20 - R B P YN T VR 2 RE M R SRR E LRI o evvveneemmnremmnneenine et
.................................................................................... EWM, HiE WA, EHW, #El, £ Z5E(5151)
B X TR LA )72 CO, FIN, OHERFAE  -oveveveeeseesenseneiens SR, M, XRA, KB, KITR(5164)
TSI TR 4 IR 1 N, OHERCIILIN  -ooovvveoveeseennnenne KFD, R, KAE, B, FLE, HH(5173)
DA AT A 2 Xk e ] A 1l X K AT -5 4 R GEN, O CH, HERLHUREN  -evvveeeeermmmmmeeeeenmiiii
............................................................... ?ﬂi}fﬁ?, %7}(%’ %gﬂ, B & BM%, %)ﬂ\.ﬁ;’ BAEE, FZE(5182)

CMERIZEYAETT A =7 (4995) (BBl ) AR 17 00 (5039) {5 E.(4782, 4979, 5056)



)
ET:"%IJJE B R = 540 % 55 11 91 2019 4F 11 A

Eco-Environmental
. . Vol. 40, No. 11 Nov. , 2019
Knowledge Web Environmental Science oL, Ne. 11 Nev. ,

FHI O 7K EE R b R IR R AT b

TS, XA, Bk, Be, WEC, XlEp), i
(1. HedbK A 7J<EE7<;¢{EIJ S IE{E B 2EBe, M 4500465 2. AKFIFERIHI R LG, dEET 1000385 3. B BH I v 2 Be i Be
AKX AR 2 E R I RE, MM 473061)

FE . FIAHHRTTBRY)RAL S FESHL ALK BRG] S A7 JEAL AR TR Y, 38 2 #2535 5% B S 06 A ) B 7K 43 4 iR 78
WA I7 LR URR Y K A6 N R P BETGE R, 0HiKAR N AP BIARAE. 455000, RIRISREE S N A1 P AL As i R %
B HERREFREMNT, 5 A SAINH, -NFIPO] ~ -PREHGHE 253518 13. 07 ~24. 88 mg+ (m’ +d) ' F13.06 ~6. 02 mg+ (m*-d) ™'
PP BT, 5 A S AINH, -NAIPO] ™ -PRHGE R /354 2. 67 ~7.25 mg+ (m®-d) "' F10.04 ~0. 18 mg-(m*-d) .

H P R 2 SR AL R B RS B SCIR N RN P e IR S e 3 i) 3 PR IX e e BTG R Y 1. 48 T 1. 57 A8 Wﬁﬁﬁﬁ&i@
FIHFF I H N P AR R, HABKNIE N AP B, sk 2B, FIH Fick @8 Ay S m
N AT P B R B /N PR 5 A5 th 45 5, N R P 1) R/F {23000 3. 43 ~4.98 F129. 67 ~72.88, X R T -
PR AL AT YRR A SR A T i 2 L SR A, T A A e A A 4D S o T 5 I . L S A 0

SRR PHLIKE ; A8 BGHR,; ARG, Fick YT o
HESHES, X524 XEARIDE. A TEHS . 0250-3301(2019)11-4953-09 DOI. 10.13227/]. hjkx. 201812206 &7 |

Endogenous Release of Nitrogen and Phosphorus in the Dianjiangkou.--'R_esefvoir
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v
.ﬁ.bstract Iif sith sedimepts were collbeted fit dlfferenl sites,0f the Danjiangkou Reservmr using a celumnar sediment sampler, and the

‘rellease rate OﬁN and'P'at the sediment- water intetface wis deté'rmlned through static incubation experiments and the diffusion model of
interstitial water molecules. The results showed that there was a significant difference in the release rate for N and P from sediments
collgeted at five sampling sites. The release rates of NH, -N and PO} -P under static incubation conditions were 13.07-24. 88
mg*(m®+-d) ™" and 3.06-6.02 mg- (m*-d) ~', whereas those estimated by Fick’s Fist Law were 2. 67-7.25 mg+(m*-d) ~'and 0. 04-
0.18 mg-(m*-d) ~", respectively. Overall, the release rates of N and P in the tributaries were 1. 48 and 1. 57 times higher than that
in the reservoir, respectively, and they tended to decrease from the north to the south. The R/F values of NH,” -N and PO] ™ -P were
3.43-4.98 and 29. 67-72. 88, respectively. The highest release rates of N and P were observed in the Guojiashan tributary for both
methods. However, it was found that the release rates of N and P estimated by Fick’s Fist Law were significantly lower than those
obtained by the simulation method, indicating that the static incubation experiment with intact sediments allowed the release rates of N
and P to be closer to the actual situation compared to the interstitial water molecule diffusion model.

Key words : Danjiangkou Reservoir; nitrogen and phosphorus; release rate; static incubation; Fick diffusion law
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Fig. 1 Map of sampling sites in the Danjiangkou Reservoir
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Fig. 2 Changes in NH," -N concentrations in the overlying water of different core samples and its

release rates under static incubation with intact sediment cores
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Table 2 Comparison of release rates of nitrogen and phosphorus
nutrients in sediments of the Danjiangkou Reservoirsand

other water bodies at home and abroad
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Fig. 4 Comparison of NH, -N and PO3~ -P contents at different temperatures



4958 oo B % W0
4 4 4 4 4
DIK1 DIJK2 DIK3 DIK4 DIKS
0 0 0 0
s -4 -4 -4
3
=
%
G -8 -8 -8+ -8
=12 =12 -12 | ={Z
-16 ' -16 ' : i ' J -6 ;
0 10 20 10 2 0 10 20 10 20 10 20
NHy N 8 /me- L™ NHy N /me 17! NH4 -N#e 8 /me- 1! NH; =N B /mg-L™! NH =Nk i /mg-L!
4 4 4 4 4
DIK1 DIK2 DIK3 DIK4 DIK5
0 ] 0 0 0F
_ 4 -4 -4 -4 -4}
=
=2
=
B gl -8t s} -8 -8t
-12 -12 |- ~12F -12 “12}
-16 . -16 3 ~16 -l6 ; ; -16 .
0 0.5 1.0 0 0.5 1.0 0 05 1.0 0 0.5 1.0 0 0.5 1.0
PO P 8 /me: L™ PO, Pr&j& m;_, £ PO P B fmg- L PO -PHE B mg- L PO -Pife i /mg- L
s [ ¥ = &
= ‘& 5T 4

,IEI7I<J$W$‘%IEHIZ$7K¢NH4 N?HP(:} Pﬁnﬁrﬁ

| Flg 5 Vertlca'} distribution Charactensllcs of NH4 -1} and PO3" -P concentrations in _,sedlmem mterstmal water of the Danjiangkou Rese-r\/mr

. ,’ﬁ"ﬁ@ﬁﬁLl_ U\ﬁ’ﬁﬁ@PQ -Pﬁi*ﬂﬁl
-‘NﬂﬁwﬁﬂfmfwmﬁﬁmVﬁ%&
E¢% S, TR B R T LB R
WEN P SRR B R R B AL, AR S
THHENZ(0 ~4 cm) IR FTHE ] FHEKO ~2 em
AR E SRR TR G , AR PELE R
FREOT R DU - K ALY de/dx, )5
FHEINH, -NFIPO; ™ -PFEK S i B K.
SIS A BRIES RS (R >0.87, &
3). HREFIHE B RZ DB ILRE ¢, LIE
SR A sc e R. 11545 th DIKL, DJK2 ., DJK3 .
DJK4 #l DJKS FJZVIEWI(0 ~4 em) HYF-35FLER
A9 (66.73 +2.37)% . (65.61 +5.21)% .
(58.24 £2.64)% . (57.38 +3.42)% F1(52.51 +

0.04 mg-(mz-d) -

T H A

BT5 5. DIK4 B975 Je kiR E 22 N R 1) 7%

NS TIEN, KA. BT8R /NAS

Etﬁﬁ\ KA RN R MG, R[] s i TR

1.94)%. 5 DAAIRFLBRIEY <0.7, FTLL5S N MIKEH N PO -PHINH, -NAY“ I8, TTR1E N
PR BT R BT R (5) T @ <0.7 BT PR RKIREL N P, SR BB b T
gt Ml (3) 3618 5 A A MY BOE  E T

HF. 2.6 JERREERSIE IR S HOE RO R A LA

T8 2 [B) B K BB R A T AP T K 5 4
S TR 1) b 78 UK NH, -N B B8 0 SR 0 1) ol
7.25.5.76.5.25,.3.95 f12.67 mg-(m’-d) ~', K
/NI 4 DJIK1 > DJK2 > DJK3 > DJK4 > DJKS;

N I P 4 O R A2

P@ﬂ%ﬁﬁ%ﬁWﬂ&&&ﬂﬂjﬁQ%ﬁ
, K/ [7] 8] Bt 7K NH, -N
BEHGE R IEA —F (£ 4). DIKI BHGERE R, It
DX IR IR X5, 39T AR 3 5 7K B Tl R K& i X
WK N AP A EZORIE. DIK2 A1 DJK3 J&] Bl 2L
Rk R R, RER R TR
Ak AR AR 2y | AR AN A B AR H A
FHEIE % B DL S 78 8 AL AN > 553 Jlnt P IX.

M, 32 DX 358 ] T2 0 S ) S R 550k & ik DIKS 3%

ﬂim%%mﬁﬁﬁ%ﬂmfﬁfm%m iy H.
SR HALZ M R B0, AP A B i AL

R IR 7 245 2 AP FUKEE 5 A4S s L 5
S EFEAR—E (K 5), 2
SR IR IES B BT BECR AT PU L, WA B s
R SEIAUR I R T BUE IR SR, X



11

FAEFFAE PHL DK% R A IR O [

4959

®3 FHIAKE
Table 3 Relationship between NH,* -N and PO3 -

RKFRENH, -NFIPO]~ -PRESRENXEME"

-P concentrations and depth in water and at the soil interface of the Danjiangkou Reservoir

il R m— AL SR PO, P
SELE R? de/dx SELE R? de/dx
Bk DIKI y=1.713exp(0. 519%) 0.92 0.8890 7 =0.035exp (0. 924x) 0.94 0.0323
DJK2 y=1.482exp(0. 481x) 0.95 0.712 8 ¥=0.123exp(0. 441x) 0. 96 0.054 2
DJK3 y =1.294exp (0. 504x) 0.93 0.6522 y=0.111exp(0.377x) 0. 96 0.0418
DJK4 y =1.078exp(0. 540x) 0. 89 0.5821 ¥ =0.099exp (0. 300x) 0.92 0.029 7
DJKS y=0.912exp (0. 493x) 0.93 0.449 6 ¥=0.110exp(0.276x) 0. 87 0.0304

1)x =0 FURVTRY- LEDK A R SHAHICREL

#4 B Fick ERITEHMATOKEK L RENH, -NFIPO] - -PRIFE AR R

Table 4 Release rates of NH,” -N and PO3 -

-P at the water-soil interface of the Danjiangkou Reservoir using Fick’s diffusion Law
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D, x10°/cm” +s *4:71‘5(15'_1%F/mg-(m -d) D, x10°/cm” s $+ﬁﬁ(15£%§F/mg-(m -d)
Bk DJK1 12.215 7.246 5. 648 0.184
DJK2 12. 306 5.755 5.312 0.172
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DJK4 11.821 3.948 3.924 A 056 .
DJKS 11.324 2.673 3.227
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Table 5 Comparison of release rates of sediment NH,” -N and PO}~ -P in the Danjiangkou

reservoir between using static incubation and Fick’s first law

ZRE NH, -N PO}~ -P

R/mg+(m?-d) 7! F/mg-(m?+d) ! R/F R/mg-(m?-d) 7! F/mg-(m?+d) ! R/F
DJK1 24.88 7.25 3.43 6.02 0.18 32.70
DJK2 21.09 5.76 3.67 5.58 0.17 32.41
DJK3 20.77 5.25 3.95 5.04 0.17 29.67
DJK4 14.25 3.95 3.61 3.54 0. 06 63.18
DJKS 13.07 2.67 4.89 3.06 0.04 72. 88
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