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Fig.1 A sketch map of seawater intrusion distributions in the region surrounding the Laizhou Bay
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Fig.2 The rate and area of seawater intrusion in the region surrounding the Laizhou Bay from 1978 to 1999
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Table 1 Statistics of fluorosis in the individual counties surrounding the Laizhou Bay

mwoB * H H oz i FOBEE 8 & % = Z i I it
BT 798 1463 15 600 264 822 93 301 — 4 810 230 000 610 194
BERE — — — 30 004 87 — — — 30 091
& 3 708 1463 15 600 292 826 93 388 — 4 810 230 000 640 285

b1 P b Y A &)

P& 1995 SF G0 Bk, SEM ML LK 8 A Ho 77 S0 28 8 AGE 64 7 AN, AR, EM X R P B
REHEE R, NHF N B 10 a [A] (1986—1996 4F) | 20 7 A F 40 J7 A, M 1 | BE T 9 A B3 1978 4E 1
3076 A M 1992 449 15 000 A™ . BET, BUH R E BN 2 3 51T B 16 A0 AT %

PEAE SR A9 & Fh WS M B ¥ RIEM IR P B X M P AKFW R EWE T 1 mg/L, RiEREHIERN
HE ML 12 mg/L BA B, @2t e i ot b B BT X RN S A R A
0 ) 357 2R B EK R K o R O VR B Y R & A (K1 mg/ L), MR R R FBE A 18 40 SR 48 B
Baete, mySEMBE N RXEY . LIS R R A HRE, FREE AR ER X EERE, -
Fh R R B S BO TMRE X AR ER PR R RSB EMEBEZ N, XRH L BHARERE
BRZEXFPENEERRE, HEHE S WA X WA AR & PR A R RS R 2.7 4%
BT R B SR RAR 4 5. HE50 R, R 138 B8 R E 4 OB & R R BB 4 R R
HEZMTLELFEARENARE. IRH . FXLBEAREIRNEESBEAGETEFERZNHS
LT AKEMC SR EARE G,

1978—1980 4%, LA i KL M B AR A BUKBER LR S IWAREHET TIRALE, BUK R R
hRTAESRIPELE. 20 4 80 0 = 20 g 90 R I, I AL BT X#FT T KB
KA, e 5 2 R R 4 X AR T — 8 B R, (A3 3040 L X 3 T /K AR BRIE AR, B BIE BB,

BEINREFHHBILEAIR T4 ™8, 2005 FEAES I, B SR T 25 39% K FR & ¥ E >1. 00
mg/L, R FRFEREWRE >1. 00 mg/L 45 88%, BKMBR LEBHEEH FKEREKE>
1.00 mg/L Z4/5 29% . IWAREIRIENA 7 600 KA .600 RAAEBZEBAWABEY . RPEBBehn
FERWIY K, 2005 XM B P HERAEEEH, BHRXE BT, 6 RIER X R0 R P, B2 L)
BUK G XK B EWERMA R . =P AR B H6E W ARE R ELER A 8 036 MMM T 3 620
AR A D HRKAY 652 TTRAIINT 327 T RN MBS R EEE PSS O E EM TR
5T R RSB AK AR E ML MBS TR ARER T T 2 000 Z0A . 2 &7 38 A Y
60% ., B XEMBIX R ILARERTZFENNREERFHE - LSTRA LHLEXN EETRITEH N
HE,

3 MR AR R 7K SRETICAY T A 4K Bl o A

BRI RREERN 1~1.3 mg/L 24 . W& THRKCEEAR 0. 72 mg/L) , Bl H T B R KK
B PA AR (KL meg/L) . ZESEM B AR 2 E 3 X WG KR A H B 2 40 96020, T 3 MM V5 38 43 1 IX. 380 ) Jo0 B VR
R 10 mg/L B E. B, GRNERRYESIFEAARLERN B T RN RERENLZ .7
BB d A — B R ARMNH T K F-B94T K7 A AR K2 SRR, 45 Bl B 7K -
BRSSO R ISR BIRREE S, SEUL T KR ER, EERAELTILI @

DA ARE W8 Nat fil Nat /Ca® AE KA It 53— B ¥ RAHE ARV P F- m B
WL, JEEAB LT 2 ANJ7H: D NaF % & (41 700 mg/L) i K F CaF, %R FF (15 mg/L);2) 5 Ca™*,
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FRBESE B AL BE MG S BB I B AR . — RFUBTTELE RALSL T pH BN 7K 37 1IR3 18 W 5 22 0 3 % HL AL

}iﬁﬁ_}T%_\FJ‘[M,%*W,M—M] .
WK AR IT TR R K — 5 H B T A WA T AR & A
2Nat +CaX —>2NaX+Ca®* (6)
2Nat +MgX —>2NaX-+Mg?" (7

EHZABRAREGAM TRBBREESTHBEIE, — . K Ca7 B R& T 8K
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AR, SEM IS R K AN b b PR . B R BT B 5T R B3NS Mlﬁﬂﬁﬁ@ﬁ—ﬂﬁ?ﬂt TDS
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FEEW X M KR E R RERM TRRER.

FEM B A R BUACHE K AR FIVG 5 59 il ¥ /K (b KO AR 3R B s e Bt o T 5 S St L (B 2 Bk
2B PR AR 22 R BAERIT, TR W 8K (4O AR KX Na* ,Mg™* ,Cl™,SOi” I EWKE R &I
RUEARARRL B 5 5~5. 9 £, K™ H HCO; Fithy 3~4. 6 5777, X ABRAF b R0 2 M h 3 0 i Ve AR
RBEE) HRER RN IRX — B G . X R (RO A RIS M IS T KR E R0 E h B
W, WP SR REEBNYE X BT SR T M B T KRR & 51K AR LRI A AE Y
KA.

4 K25 B HX M K G5 R S

RMITREHTEFRESHREWHETR, SHERNKETRA AN, MREREFREERE TE
A E R Y T E A R K SR B 1 SRR AL (5 A XTSI H ) B A A R
DREZLREFENER, AREOTRORESBEARRESR, AJLTF 5 000 mg/kg RE,

TERFFEAR K B R P B R IR RO A B AT R K — A EAXN T KR ERE, FRT —RIIA
ISR B T & A EKEEREWRE 5K - EHEERARRHRED S 1T K A8 7E 1 BOR IR 48 £ F
AOMEEFEET Y WEE . FAG BB KA. KB O. ARG SRR Y352 T KRG8 6k
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)2 GE BN R T KA EERIE R RRIEAE K A A X RS AR dl oK o v R A
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PR X S 0 v ) U 5 R B K VW, — B 3 A S R R K R R B R IR R R A —
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6 FT X AT B T KR S — R TR, R IE M S R T K EEEE R RERER PO, SGit5R
BRI, KBERFPROEEREL S Nat 1 SIO BUIE T, Bt A 2 H B H KB R PR IR A TR
& Chae WA R BERR LT Y AL =Y o 45 1 i & 4 B E B K R R 4 .

M T RKEABRREEARBOMGXANS, KEXRREF AL T K SERK G54 H K, A A
Kitakami [l 3l X7, 5 E 5 #0021 48, Valenzuela-Vasquez 254 % LB PH B Lavicoria #i K & & H# T K 5
RN LR AEREEA R, Li F A IR ARH Sorrondane INHAR A REXEHEML T KEETF A
B R AT B PR B S8, Chae™ ISR UES T # E R IR A H B B EB% S B0 #i
TAEBBEEYE. A TE RREE REXEE A RERS A HEM KRB,

EORWH KRR ERERLT 2 %0, — 25 RAEE O F RN EEDHCA K, MENE Ananta-
pur 3 XKW R MR R E SR EAARRBRSBEMXS ., B FERETFEBREAF, TRET
BAES BRABHEES FHSUERBR AN, X -RRSH T RKERBLRRERT Ca 5 F
-, 7 pH ERAL KIS COL RR AT & 70 80 & F M FHSE MM T K Ca® , NI & 1 i
. Chae AR T RFMIRILF B P Ca*F 5 F A8 2. MBI K ARKA FTREL
O BB

Xt MG Hh T K FORTE R R E SR L. FRES A LT BB E AR KIARBTR
REDOAURE 828 B F R AL IR  (H X 28 A U B = B0 180~740 mg/kg, MES 2 EH A A T
REMYEZER, RN, RMNERF MBI EREEANIHIFA TS . R FIFARFEEK
AR 3 T8 1 7K Ak 5 BT R BB S, SR AR IR K B OL T B A A ORI R 2 LA 4 T B B 3 T K
FoRPE ., RIMEGHWFER R, B LR, EMBIREKARNE R T KRR XEEEZENERX
FA A X 5 AR S 2 b X UK 2 1 T B A A LAY b BT R, TSI B VE B O SR D 48 oh AR . BAR AT
AX T EERE A FRATR E R HRY 6 XK (kA0 AR K, @R T Ko AR RES+ 2
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Potential Effect of Seawater Intrusion on Fluorine-Releasing in
Groundwater in the Region Surrounding the Laizhou Bay

CHEN Qiao"?, SHI Wen-jing®, LU Qing-shui*, SONG Zhao-jun'?, DI Bao-ping®
(1. Shandong Provincial Key Laboratory of Depositional Mineralization & Sedimentary Minerals ,
Qingdao 266510, China; 2. College of Geological Sciences & Engineering , Shandong University of Science
and Technology, Qingdao 266510, China;3. Yantai Institute of Coastal Zone, CAS, Yantai 264003, China)

Abstract; The studies of seawater intrusion and fluorine enrichment in groundwater in the region surround-

ing the Laizhou Bay are overviewed and the impact of seawater intrusion on fluorine releasing in the

groundwater is discussed. The seawater intrusion has greatly altered the geochemical properties of the

groundwater and promoted the fluorine releasing during rock-water interaction, hence resulting in the fluo-

rine enrichment in the groundwater. The fluorine enrichment in the groundwater has some potential rela-

tions to the seawater intrusion in the region studied, especially to the paleo-seawater (saline and/or brine

water) intrusion, It is therefore of great significance to carry out simulation experiments for the under-

standing of the mechanism of fluorosis and the environmental effect of seawater intrusion in the coastal re-

gions,
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Received; January 21, 2011

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

