ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

rRE BB A S IR ST L £
: M @ HE




w % B 3 36 % 4510 0

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2015 410 A 15 H

H K
FTF AR A YR B R 2013 4F 12 A g M E V5 Yead B PM, B9 UR STRR AT e FH, BT, TUHI(3543)
Adb ML IX S F i o (D) 2 PM, R TCHLA 20 09 AL AL S Sk IR AdATT e AR, LR, EE, kW (3554)
R TR PM,, A HUBERE IR A9 T5 Gk SRR eeeeeeeeenennnnns sy, 2 28 A, AR, ERA (3566)
AN[F A TR P HE I 22 R 05 18 RBEBERAL A W I BIURIEGY, v vvvvmmmeeeeeneennninnnns F L E G, RACE, HE A, R (3573)
IR TN R BEULTITE evereoeeeesseeesssenessne BR— i, £ A T3, % 5B, B 4B, 3N (3582)
BB R TP e 5B, DR R S, XM, D E A KR, BR A (3590)
SR AL IS BT I oo FAe, FOH L, BB, DAV, T e, B U, (3596)
TR B 5T 0 A A SR A SLHE AR AE AT - ovveeeesseeene WA, ETR, 7 AR, S, WA, W, K (3603)
RN 2 T BRI 2 B BB T v ovve e LR TR S R ES T WV-E RS ST
BT GOCI SAZ I AWK TR BE I BRI wovvvveeerrrreeemmmmeesemneeenieee e I, EoH, T, BIE(3620)
TR 1R AR BT S S 2 VR R b, - S8 (R BRI A F e 2SRRI e W, KT AR T, EEF,A)1(3633)
AR X FHK B RS IR R B RFAEATHT - oeeeeeeemmmmmm s VR, BRAE, 553 A8 E T FE B (3641)
K T3 K 2 B AN R TR AR B 215 AR AR E B R M R 2R e B, KR, ERTE, 2%, EEF(3649)
IR X VR 4 PO BRI AR PR ISR S RRMALE e Fms, X, N, KE R EE B8 4£(3662)
WRAZK-TUR AL DIC F1 DOC ZEHGl i FRAICTR  wooeeeerrreeeemnnnnninnneee EEH, B &, L, &%, B (3674)
A Z S T Y TAETUEN JEHUIERL oo evvveeesrrereesanmreeennee e ettt A8 A, TR 3 (3683)
BT BRI HE TSR oeeerevvrrnreeeeesssnnneereesnniiiieee e e RGEB EESE, TEHMH, THE, AT, X A4 (3691)
BN T AT IX BRI ARTIGYFIE  -ooeeeeeermmmmmmenn B XA, BUAR BARIR, JE U K OUHR, T, B A (3697 )
AR IE- P58 T AR IR T BERI PP R AL ovevrerrrermnnens WL, IME B, HEE(3706)
FIRAT LRI IK P Gy BEERAT H A -+ vev e FAe I, T, THEZ(3715)
S A U A TN A R AR i VS YT T R R R, e Fir, MM, BE, TH, THN(3720)
FE KA P T L B T FE R TT AR v vvveeeersrmrmnreeees s sttt e e e s sttt e e e s e e AmSE ET HERF(3730)
T SR K R BRI TE A AR IR K T B A 8 R I - eveeeeeeeeeeees kE,FEX,BEE KNF EFR, LM, Z v (3738)
BIE A>/0-MBR HA& T A A TS5 KA BTG el -ovveereeennnns FhAE, DR, EE, 65, ST, B M#E(3743)
19 F AT RN PN-ANAMMOX 3T R BLETL I -oooveeeeeereeseeneeeees FH, BSOS, FA,E T K e, KT (3749)
PRI R AR T D =S LR FUBAURERE o evvvoreeseenesssnisncns FE % AL H%H, T 8 F(3756)
Y45 Y RSB SR AR 2,4 ,6- = G AL B AN S ZIRAR <+ vvereveemmeemmeeme oo
........................................................................... K{i%,?%,@ﬂﬂ,?ﬁ%é,%ﬂ(% ,?1@.7@,37{@(3764)
SN0V NI ATH b G R ] L BRI BSR4, B RH, E S, B (3771)
S SIS U R G AR TR COD/N SEBRA NG5 KB T A -eeeeeeeeeeo BF G, BRI K, HER, R F (3778)
FNA XHEF GBI IR B 5 TRIBAE Jr U, veessreesseeeesnnenne 548, 5, fNE, HEE, DR, A (3786)
715 Y NTIRRRIGRGH 1 G AN (08 % 20| S 1/ FEE, LW, B, BIFR, B A (3794)
o A B 5o L T B T K IR LT oo WA, 0 F, BIRE, A4 % (3801)
B L SR B ST BT ELAMATRFAE -oooeeeesseensenneennenenenss TRR, D 8%, Kok, B, (200, % 4 (3809)
2% IR M7 2+ S PEAT L | JRALGMIIBEN wooeeeereessenesnnssecnnas A LK, MR % KR (3816)
=02 R X MR B MR T IIEFE A0 IR cveeeeerer e R EEE, Y XK, YT E(3825)
S35 SR TR DB K - B 0 5 B B v BED U, K EEE, (T M (3832)
AN 2O P AT et A ) PR - Rk TR, R Bk, EAE L HRAA, R ¥, 24K (3839)
BRI AT KRG R BFUABTEIRUE < vvvrerrreeserormnereesemnnnnereeaannes FUNR, B, ER, N|3E, ke (3845)
P RIS 4 FORAKE P A EVEETT A | 20 B A0 AR AL 2FTE A IR e eeeeeeeee Mrakde, kg, Rk, B4, T AT (3852)
B LR R A3 B I P B A A3 B A AL TS S - evveeeremermne e I, AARE I E T, HE, EKH#(3860)
L UGS X 7K A A M P R A A T 15 Y IE PR TE IR, -+ vvvveeessrmssnnreeesnnnsnnnreeeessiitttteesssitbaeeeee s
.................................................................. ?E‘g,ﬁ%‘ﬂé,ﬁ’W?ﬁ,ﬂfﬁ,gﬁ%’%,ﬁjﬁ%,f%ﬁ}],XIJ[']}EE‘IJE(3866)
LA R4S ADPL_pWHlux 76 /KFREE 2P EREPERI DRI oo B3R — 2 EH WOUE, HH, KA, 5% (3872)
W40 6% JFERE 2l CY P PR 22 AR Ve A WA sk ) W Y TT ZK TSR +oeevvevmnreeeessnnnnnnrnensnniinrreeesnnnenns
................................................... F%‘%Eb , IE—JW ’;}ggffj\ , y Egg , ’?J‘%? ,Maﬁa E. Ji)'nsson,IngVar Brandt, %é%&( 3878 )
A AE A X BT L A TR B TFHERIUN, ooeerrerrnernrmnmmnmeeees XA, BB AYE KM, EANTK, BEH(3884)
AR LR T A R LR I Z TR HEAEFH c+oveveeereereeeene e e si ettt BT, % (3892)
G e RN 2 S b 10
................................................... 1%}5}%7}@, fi‘i%}(, i,’g%ﬁ%’ F/if\ﬁﬁ, %}fﬁ, fﬁ*}%%ﬂ, ﬁﬁ?ﬂ:/é\’ ﬁ_;}%}@’ 5“]7\%%(3896)
P B A B AT 6 58 D S K A R oo WRE EER, P, 7 (3906)
COD AN HTHSE I S o 2 ST B AT -+ o vvvveeeesessrnnresessniiiiieses s AR KH BE AR EHRE(3913)
FARBEATIG TR 11 BB B0 2R T ST H AR B AL ARROR L oo eveeeeesemessnsssnes
.............................................................................. T’Tﬁﬁﬁ,?ﬂ@é,%ﬁ}%,%ﬂﬁ%,”‘]’ﬁﬂ%, F/if\éi’%ﬂ‘(}]}](3918)
I 7 AR B LAE R FETFSTHE I cveveeveeeeeeee e A, B g 2 R, B SO (3926)

(BRI IETT IS 5 (3553) CABTRLE ) fiE R 7 0 (3589) 1% H.(3705,3755,3763,3800)



55 36 £55 10 #H S 15
2015 410 A o v

Vol. 36,No. 10

N 22
B Oct. 2015

ENVIRONMENTAL SCIENCE

HAa7K-m AR 5 DIC 71 DOC BB NES X R

AR, BB 2 AR BUE T

(1. WSR2 SRIEBE , FERINERE 0100215 2. P SEH RFIREEH BT ST, FERITE RF - 010021 )

FE. LIZRRE A RS, R RIS PR T 2 AN EAZK-UTRU AL DIC A DOC 3843l & Ml & R F
. WHRFY,AEEZ0 d EHEN, PRI K XD RIN L& /K b DIC F1 DOC ffRIE , DIC A1 DOC f) -2 R i ik
594 71. 07 mmol - (m*-d) ~' 1 185. 09 mmol- (m*-d) ~'; MR . BOK X PIRY A& R R - E K H DIC A1 DOC A%
I, ¥ /K X DIC 1 DOC A B0 20 94 155. 75 mmol- (m?-d) ~' 1 = 1 478. 08 mmol- (m*-d) =", % /KX DIC F1 DOC f
X RERGE A0 — 486. 53 mmol - (m* -d) ~'Fll -1 274. 02 mmol - (m® -d) ~" 5 AKX BRI KR -UUARY) S DIC 5
DOC #ATER (i, BRGER , M iRl 5 AR b ) 22 A Y, R Y sl A= W R SOK AR AR s 5 4§
TR XK -DUB B DIC 5 DOC A EFIN 325 CaCO, FLUTIEVE FH U H TCAURIE S AR S5 %, Bk 1,
AN IR 2B 1A 5% [R] — 5198 A [R5 X ) DIC 8% DOC I8/ P RE2E S a2l 2e il | s iR IR S | VaoKk SCib Ikt e M AL 5455
MEZ R RGAERMSR.

K417 . DIC; DOC; AR, KUTEY FIH ; il &

FESES, X524 CEARIAF. A XEHS . 0250-3301(2015)10-3674-09 DOI; 10. 13227/j. hjkx. 2015.10.015

Exchange Fluxes and Coupling Relationship of Dissolved Inorganic Carbon and

Dissolved Organic Carbon Across the Water-Sediment Interface in Lakes

WANG Wei-ying', LU Chang-wei""** |, HE Jiang"*, ZUO Le', YAN Dao-hao'

(1. College of Environment and Resources, Inner Mongolia University, Huhhot 010021, China; 2. Institute of Environmental
Geology, Inner Mongolia University, Huhhot 010021, China)

Abstract: In this work, the exchange fluxes and coupling relationship of dissolved inorganic carbon ( DIC) and dissolved organic
carbon (DOC) were investigated across the water-sediment interface in Lake Wuliangsuhai and Daihai by employing columnar
simulation method. The results showed that the sediments in non-Phragmitescommunis area from Lake Wuliangsuhai functioned as the
sources of DIC and DOC for overlying water, whereas the sediments from Lake Daihai as the sinks during the period of summer (90
days). In the experimental period, the average exchange rates of DIC and DOC were 71.07 mmol-(m*-d) "' and 185.09
mmol - (m”-d) ™' in non-Phragmitescommunis area from Lake Wuliangsuhai, respectively; while in Lake Daihai, they were 155.75
mmol+(m*+d) ~' and -1478.08 mmol-(m”-d) "' in shoal water zone, and -486.53 mmol:-(m’-d) ' and -1274.02
mmol+ (m*+d) ™' in deep water zone, respectively. The coupling effects between DIC and DOC were governed by hydrobios, microbial
uptake, abiotic and microbiological degradation in Lake Wuliangsuhai and in shoal water zone of Lake Daihai; while they were closely
related to the coprecipitation process of CaCO, and the fraction distribution of inorganic carbon in sediments in deep water zone of Lake
Daihai. In summary, the sink or source functions of sediments could be considered as the results of synthetic action of lake types,
offshore distance, geohydrochemistry and the fraction distribution of inorganic carbon.

Key words : dissolved inorganic carbon; dissolved organic carbon; coupling relationships; water-sediment interface; exchange fluxes
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Fig. 1 Location of sampling sites in Wuliangsuhai Lake and Daihai Lake
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Table 1  Hydrogeochemical composition of the water in lakes( WLSH and DH)

— Ca?* Co3~ HCO; I3 ALK (ORIE Sy - DOC x 10*
/mg'L’l /mg’L’l /mg'L’I /mg'[fl /mmol -1~ ! (IAP/KSP) /pdmol'L’l
WLSH 93.31 28.71 151.45 3529.73 6.43 27.89 7.9~9.0 0.21
DH 59.94 42. 60 260. 40 6326.28 10. 81 30. 83 8.5~9.0 0.71
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Fig. 2 Variation of DIC and DOC in the overlying water of core samples ( WLSH and DH)
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Table 2 Supersaturation indexes of calcium carbonate

of different years in the water of lakes

W AR IAP HANRE(IAP/K,,)
WLSH 1981 4.22x10°8 8.82
WLSH 1994 2.96 x107° 6.19
WLSH 2011 1.33 x10 77 27.89
DH 1985 3.26 x10 7% 6.81
DH 1995 1.84x10"7 38.35
DH 2004 9.07 x10 8 18.95
DH 2011 1.48 x1077 30. 83
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Table 3 DIC and DOC fluxes at the water-sediment interface of WLSH and DH in summer
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WLSH-DIC AKX 71.07 110. 00 8.40 x 10° 8.40 x 10°

WLSH-DOC AKX 185. 09 110. 00 2.20 x 10" 2.20 x 10"
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