. 61 -

2008 3
1,2 2 2 2 3 3 13
(1. , 100083; 2. , 100081 ;
3. , 250013)
a NO;
. Pe41. 134 TA : 1000- 3665 (2008) 03-0061-04
1 —SE
“ " (1] REALPN, L
’ [
’ (D, B A ———
NW <— —~§E T ﬂ—Fﬂ(ﬁ'E; _’ﬁﬁ, 67?
TR k—E&#Hﬁ&‘ﬁE—-‘a— MEMGRK  ——
800} ” H & | L 2
0 e3 € ~ 800 Fig.2 Goundwater flow pattern in vertical section in Jinan
0, 1 A ~
§ > ~ ~ NN \E/ ( 2 )
=t Y ‘E
Art
0 Lo (1)
T~ ) «C )
QNF  0,-hRMAKE O TRMARZRKE € REREKENH
€, TRRAMRAKE € TERGKE A At-KH AR (3)
1 ([
Fig.1 Zonation of groundwater in Carbonate rocks ( ) .
and gedogical sction in Jinan'”
15
, (1) ( ) ;
3 (2) - ;
©) ( )
1 2007-12-19; 1 2007-12-31
2
1973) , ) - -
(973) 2.1 a No;

Emall : Iqgvan2000 @sna. com



. 62 - 2008 3
60
55¢ o
) 50 o THERFIF- 2 JE
G ] 1 —_ 1(5) [ OTﬁ[Z o]
; Y S
() e ER 3 .
~ 25 @
o 20t s 9 A4 A
2] “ B0 LT
5.
, 00 5 10 15 20 25 30 35 40 45 50 55 60
Cl (mg/L)
a a /Na' () a’ 3 a” NOs
s ( ) Fig.3 Rdationship between I~ and NO;
, in Jinan Karg groundwater
o a a , ,
NO; , : a :
! NG: - N « ),
11. 3mg/L (NO; -N ) ;
[5]
’ NOg-
a a
NO; : NO;
2.2 a NO; , ,
2006 NO; ,
21 , 3 ( 16 17 18) , , ,
5 ( 02 19 20 41 42) , 7
48 49 50 51 52 53 55) , 6 ( 27 29 30 , d NO;
32 33 34) “ ,
” [4]
a -NO; ( 3, 8
a’ 14.9 22.8mg/L ,NO; 8.6
18. 1mg/L ,
1 3 -
1972 1931 ,
a 7.9mg/L 3.1
a 20%, Q°
7.9mg/L () ()
[6] 12 ,
,a 6. 8mg/L ,
[71 .
a a , p CaQ0; +pH,0 +pQ0, =pCa’”" + 2pHOO; (1)
a n Cao,- 2H,0=nCa’" +n0;  +2nH,0 2
13 a 25 m CaMig(Q0;), +mCa™ " =mMg™ +2m CaC0; | (3)
54mg/L ,NO; 15 55mg/L (charge -

1 G ’

balance equation) '



2008 3

2p+n-m (@* +2n(Mg*" =2 (HR); +2n (D)7

@
mmol /L ,
meq/L
[9] , Ca2+ i Mg2+
(meg/L) —HQD; +0; (meg/L) ( 9,
851 o FRAF %4
~ ° WX o
Q75 . K3
g — & 11R)
g 65 iA A A
& s5s &£
W
“w 45 e
8 .
35
35 45 55 6.5 7.5 8.5

HCO, +S0,” (meq/L)

4 ca®t +Mmg”
HCO; + SO%
Fig.4 Rdationship between Ca>* + M¢?* and HCO; + SO%

in Jinan Karg groundwater

()] ,
11 ,
(2 ,
, 11
a NO;
(3 , 11
. , ()
) - -
3.2
5

, 5

Ca" =3.30 Mg " =1.20 HOO; =3.78 ;" =0.63
( meg/L)
E(charge- balance error) !

zm - zm,
z Z x 100 % (5)

Zch - .sza

E——

z— ;
m — mmol /L ;
m — mmal /L

. . - - -
_(33+1.20) - (378+063 100 _

E=33+1.20) + (378 +0.63)
g:_g? x100% = 1%
( ) :
(4) : ;
m=0.60,p=1.89,n=0.32, (p+n-m)
1.65, 1.61, 2.4%

1.89 CaQ0; + 1.89H,0 + 1.8900, = 1.89Ca"" +
3. 78 HQO;

0.32 Ca0;-2H,0= 0.32 C&L* +0.32 ;" +0.63
H,O

0.60 Cavig(0D;), +0.60 C&*" =0.60 Mg’* + 1. 20
CaQ0; |

, ( -
- ) ,
(
) ,Q0, el
, NG,
(1) HOO;
, 2 3
HOO; =3.78(meg/L) , (6)
Ca" +Mg - 3.78=0 (6)
c +MgT -378 ( 5
: , 11
( ) ci’ Mg’
HOO; O : (
) : :
K' +Na" +C&" +Md" =HOO; +30; +d° +NO;
5 :
(1) 11
2 :
11 :



. 64 . 2008 3

50

450 '

g 4.0 o

§ 35+ J )

30t .

Gas|  am . TR 5 , ,

20t X ZJE%

o0 15 L © o N i y

210l —AE115R)

Sost &°

8005101520253035404550 [1] ) , o
50, (meq/L) [R]. : 1998.

5 ca' + Mg’ - 3.78 SO [2] Appdo. C. A. J. and Prgma. D. Gmochemidry,

groundwater and pollution [M]. 1993: 22 - 24.
[ 3] Goorg Mathess. The Propertiesdf Qoundwater [M]. A
in Jinan Karst groundwater Wiley- Interscience Publication John Wiley & Sns, 1982,
(3) 4 255.
[4] , , .
[3].

Fig.5 Reationship between Ca°* +M¢f* - 3.78 and SO5

2007, 34(3) :15- 19.
4 11 [5] W. M. Edmunds. Qoundnvater  nitrate  as  a
, 5 , paasoenvironmenta indicator [J]. Geochemigry of the
Earth’ s Suface, 1999, 35- 38.
[6] W.M. Edmunds. P. L. Sredey. Reddence time indcators
in goundnater : the Eag Midands Tiasic sanddone aquifer

2+ + 2+ - -
@ +Mg 0; + 0, ' [J]. Applied Geochemigry, 2000, 15: 737 - 752.

(193, [7] ’ , o
11 5 " 2007
, ( ), [R]. : , 2007 : 19.
, , 11 [8] M. GlridaQarcia. Margarita dd V. Hiddg Migud A.
4 5 Blesa. Gaochiemidry of groundwater in the dlwid plan

o Tucuman province, Argentina [J]. Hydrogeology
’ ' Journdl , 2001(9) : 597 - 610.
[9] HFeeze. R. A. andJ.A. Cherry. Chemicd Properties and
) ) Rinciples [M]. Prertice-Hdl. Inc. , 1979: 96- 97.
, [10] , .
[J]. ,1984,2:1- 11.

For mation of hydrochemisry components of kars groundwater in Jinan

WAN Li-gin"* ;XU Hui-zher® ,YIN Xiurlan® L1 Wenrpend WANG Qing-bing’ ,DUAN Xiurming’ ,GAO Zan-cong'
(1. China University & Geoscience, Bdjing 100083, China; 2. China Ingtitute & Geo-ervironment Monitoring ,
Beijing 100081, China; 3 . Shandong Geo- Ervironment Monitoring Station , Jinan 250013, China)

Abstract: Formation of hydrochemigry conponents in discharge areas in Jinan was ressarched. Inert chemica
tracers such as ™ and NO; were used to be analyzed atnmogpheric input from recharge areas. The result showed
that groundwater in Xijieo and Ang’ andian recharge areas was rot polluted clearly. Goundwater in urban was
polluted diginctly by loca shalow groundwater and surface il. Then, water-rock interaction aong the horizontal
flow pathway was quartificationally analyzed through hydrochemical data from Xijiao. Cormpared to tracer result ,
onddent result gppeared that groundwater in urban was polluted obvioudy. Mearwhile, trendine of
Dedblomitization process was put forward during groundwater nmovement.

Key words: Karg groundweter ; hydrochemi sry cormponents; dedolomitization



