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ABSTRACT 
Acid rainandincreme of CO, conctmtratian in atmosphere are the 
hpartant problema to the global changea. In the paat, people studied them 
separately. Someone found that lakes are eourcen of atmopheric C&,but the 
mechanism ia not clear. In this paper, we present our investigation on thie 
queation by wing chemical quilibriummodel. T h o d a d  calculation 
indicateathat: intheacidic range ofpH* P- may ahange from 
1 x l P  to 0.1 atm without altering pH value of waters due to the 
buffering actione of&=+ andH+; Oppoaiteiy. the pHia very d t i v e  
to the P- in the neutral ( pH> 6 ) d a c e  waters. "hemfore, we come 
to the conclusion that acidified surface waters may hold much more C O S  
thanneutmlwat8rs. Acid rain,aleopromoteethe accumulation dCOa 
in d a c e  watere ! 

INTRODUCTION 
There is i n c r e a s e d  concern over the supersaturation of carbon dioxide in 
the surface watere of lakea [x-sl. Fbceema that add and remove CO, 
occur aimultaneoualy in the surface waters of lakes. Data on the partial 
preseure of carbon dioxide in the d a c e  watere fmm a large number of 
lakea with a worldwide distribution ahow that only a d 
proportion of the 4865 eamplea analyzed ( leas than 1W! ) wem within 
*:200/, of the equilibrium with the atmosphere and that most samples (87%) 
were eupersaturated. Furthsrmore, lakea ehowed an enormau8 range of ca 
conmtrationa from 176-fold below to 67-fold above ahmaphe& 
equilibrium a t  the extmnea. This indicates that lakes are aourcea rather 
thaneinkeofatmomphericCOs. The probablereaeonfarthiaexceea(X& 
may be due to the large accumulation of organic mattar in the tundra and 
ita respiration h eail or lake watere [a.Q1. T h m  and fluvial 
procam caw great d o n  of peat andrelease ofdiesolvedorganic 
c a r h  (Due) into lakes and riven3 -71, and thin c may be reepired to 
co, [@-'. There ie also direct evidence that dieeolved inarE(anic 
Cin gmud ie movingfromlandto lakea and rivere, movement of 
CXh-charged ground waters into theriverctmeaailyacarunt for the 
high P- observed m the river. Howeve, thie explanation 
ia not very &iafying. becaw it doea not comider the effect of the p H  
of d a c e  watere. AB we know, acid rain ie a very d o u e  problem to the 
global changes. One of the conaequence~ of the acidic precipitation ie that 
H+ and aluminum conmtrationa increased in the muface Watare.~'Qul 
Intbhpaper. we tryto link the ex- CO, with theac idra inby  
coneidering the effecte of Ala+ and H+ buffering actione in acidifd 
surface watere. Atheomtical modelbasedonthe Chemicalequilibpium 
e.quatiMeb developed for evduatiq the inte.ractiona of Poop and 
PpI. Wakqual i tydatafHrm theliteratum for about 20 m p h g  
etatiom are analyzed by our model. Interding conclusion waa obtained. 

THEORY 
We initially make the following aaaumptim: 
0) the surface watar atudied is in equilibrium with the natural g i b ~ h  

It ie a dilute eolution with low ionic strmgth r m l ;  
(2) inacidicpHrange, Al"+and H+ dominab the bufferingeyetsm. 

The chemical epeciaeion of duminum in acidic d a c e  w a h  is 
c~nnplicated becaw Al- forme complexes with OH-, m. 
P and organic 
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(3) [Al-] cap be predictea aa a function of pH wing an aluminum 

(4) concentrah of Fe and &are verylow.theirreactiomwith 
ligamh ( P, W, OH-. and organic eolute ) are insignificant Els1; 

(6) organic dutea in natural w a t a  are presented aa a tripmtic ad&, 
while two mea of aluminum-organic eolutaa are depicted 

(6) no adearption of aniona waa taken into account; 
0 foran open m, thefollowingreactiona controlling the CO, 

concentmtione take place: ( P- ie the partial praesure of 

t&yhxide dubility relation. t 3FI + = AI- + 3€IaO, 
[AlS]=K.,,[H+la E l r ]  ; 

) 

1356 



! 

8 -  

1 -  

6 *  

6 -  

4 .  

contact with the mil matrix and expowd to the atmarrphere ( that ie when 
water entera theetream channel), two eitmtiona may be ocauiqt 
for the a, depending on the pH value of the adace  watem. 
Figure1 giveathereaulta of thetheoretical calculaticmofpHvalueeae 
the funct ionof~~*undervlv iouB P- Valw for adaawatem. 
We can w e  it to explain the influence of pH on the accumulation of COS 
m t z a t i o n a  in d a c e  watere. 

0) the eurfaca water ie in the acidic range of G-C, < -200 req,iL. 
P- may increase from lxlo-" to 0.1 atm without change of pH. Acidic 
conditiana mtrict the diseociation of CO, ( H a  ) to H' and HWa 
due to the buffering actione of Al"' and H+. Thie meana that much more 
CO, concentratiana can be accumulatedineurfacewatere underacidic 
condition; 

( 2 ) a  ie not eaay toaccumulateintheeurfacewaterwhichieof 
L - C ,  > 0 req/L. Under thie condition, the water ie poorly buffered and 
emallchmgtw in CO, amcmtration caneignificaxitlyaffectpH.Higher 
Pa59 d l o w e r p H .  othenmw * , the pHoftheeolution will increase, 
causing 0, loet to the atmoephe!re.[Bo-ml Thie meem that when wnter 
entere the neutral etream channel from mil. ex- CO, cancentratiana caxi 
not be accumulated in d a c e  watem due to the increaae of pH. 

F'igure 2 depicte the P- u8 . pH" relationship for d y % i n g  
thepracticalwuplingwater qua& data. The data are cited fnan 
the litaraturea[-=1. The valw of P-arecalculated frompH 
measured. Afkz pH > 6, Po, ie not more than 20 Po. bvereely.  
P- increaaea rapidly a~ an exponential function at pH < 6. Lnkea are a 
amall but potantiid important conduit for carbon from tareatrial murcea to 
the atmoepheric aink. Acid rain, a l a  promdes the accumulation of carbon 
dioxide in surface watere! 
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Fig.1 plot of " pH us. L-C, " 
( a h ) :  

1 - l ~ l O - ~ ,  2 - 3.16X10-&, 
3 - 1x10-", 4 - 1x10-', 
6 - 1 x lo-' 
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Fig.2 plot of P,, us. pH 
( P, = 3.16xlW' atm ) 
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