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Fig.1 Geological and geomorphological map of Dali County
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Fig.2 Distribution of endemic fluorosis in Dali County
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Table 1 Fluoride content in part of soil

o ) &F  KHEF KHEFEF
HREENE At SELL G N (VA pH
(mg/kg) (mg/kg) X100%
wt EIMEF AR (XA, bR 5825 7.95 1.37 7.89
=g Wl KHHRBERZIEN 607.5 7.05 1.16 7.53
o KA B R R 667.5 6.00 0.90 8.09
WRG L R L U A g 6975 675 0.97 8.22
VY2 )
WAL KRR IR IR 5825  6.00 1.03 8.14
WAt K BV G K% 7500  7.05 0.94 7.45
S H WAL L KB R 6325 1330 2.10 8.30
178 S /2= D 8 S 660.0 735 1.11 8.08
WAL KA RIS 6675  6.00 0.90 7.96
.15 ) i
WAL KHE K 2 i 632.5 4.90 0.77 7.46
thit K E 5925 11.00 1.86 9.32
i v i .
it K E b m 642.5 8.95 1.39 7.86
waned  KE IR 286.7 1.15 0.40 7.24
AR H
waned oK i 2133 2.85 1.34 7.86
L K R ) 697.5 6.30 0.90 8.01
ST A
PR S NG 5 i85 o B ST R 1 7500 765 1.02 8.24
Fz2 XHEBHYRIEMHERE (mg/ke)
Table 2 The amount of fluoride in crops of Dali County (mg/kg)
mA FEREL UM Ju I mRE RN HUSMHE Ju
EX'S 8 6.05  4.54~764 L 3 493  4.33~538
N 7 629  4.14~907 | T 2 539  4.81~5.98
W 2 529  486~571 | R 3 6.12  532~6.72
535 1 3.95 3.95 KA 2 537 5.02~5.72
a% 6 565  395~708 | &% 5 576  4.82~7.28
ok 4 583 4.98~6.72 | WEK 1 13.42 13.42
Tk 2 705  682~728 | IAKE 1 13.73 13.73
B 4 5.5 4.14~738 | 3% 1 11.96 11.96
i 2 504  475~534
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CaF,(# f1)+20H =Ca(OH),+2F"

Cas(PO,)F(FI K A1)=5Ca*> +3PO% +F~
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Fig.3 Profile of topography, groundwater depth and fluoride in phreatic water in Dali County
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K et e b R W A R RR A A TR
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R A 7 KPR 22 AR A KGRI TR W KK )
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TR G218 | 7K HE A s TR) G 7K o i fige (0 8 40 AH
B, pH (8 KT 7.3, Gl K B R T 9 &
& E 3 EERAE AT WK R R 7.00
mg/L, I A BT H 69.63%~88.69% , T i H I %
0~41.18% , T Ay b J5UG 15 &% IX.
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9 DX MR 7K BHES 7 DA Na ™ 3 Mg? IR 2, Ca®
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SO,—Na -Mg # (Kl 4), TDS U Fl & 11594~
25702.60 mg/L,pH fH 7.3~8.8,F & & i [l 0.00~
11.8 mg/L M, K it Na* W AAAEA Rl TR L
th, HEAHE TR K 585 58P B PR R A A K Cat Mgt
G TUUNE , LB TP ER B E
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Fig.4 Piper diagram of high—fluorine groundwater in
Dali County
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ik, #& Bower (1960 4F) B EHE , HAE /N T 0.01 n g/
m’, ARSI SRR, BT X R AR 1
W 0217 p g/m®, R TIEH KA HE,
(ELAD I AR TR RES S R U DX B (T B pg 5K B 2L
S RN 79681.2 pog/m?)P (K 3),

SR BT S RAUE VIl B o A28 B4 B F 2
FAEY) S & B IE X B b SR (n
ANEISE SR A S ) A ] R TR RSk
FIPARZAEY) (3% 2), HIX 20 S AR DAL A 1
Jo J22 J) 1B g P ) Sk A 28 B AR, B AR D AR
SO WARAX KT HE S HBER R,
42 BYPREEESRFE

rhRHBE B AT b BT i R I B IA A AR A - 45
WO, FER B TRER RELh— AL (H2YKE
FHE 10 mg/kg B, X S8R BB RIS RZ AR, 43
B K75 B SE Rk R SR AR AR AR & i a | B
E 5.05~6.12 mg/kg, K788 R E K EZAREY
REK, TSR RS BRRM LR (R
4) I3 BT R WY AR DX R OK R 5 R R A OC
FAYE FHXFREL r=0.215)

®3 XHESLMHEUREFRXSEAE (ugmd
Table 3 The amount of fluoride in Dali County and
Ziyang County and in normal atmosphere ( 1 g/m®

B AL PRLKIE
ERAR <0.01 Tt G Bower (1960 4F)
PN R e 0217 Wbt BIRIAE(1995 4F)
FHEEITH 796812 FHIPIX HHIB A5 (1995 4F)
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Table 4 Fluoride content of sweet corn and the rate of dental
fluorosis in Dali County

Ho g T WERE  P$EZ i s wim ERRE7 X TEZ
TR 454 5.6 6.71 4.04 4.23 5.09 4.86 5.1 6.57
SBET BRI % 48 57.1 81.6 724 84.8 90.5 92.1 94 91.1
SRR r=0.215

T ¢ TR U BRI IR T AR U T AR S A il g 25 A B 9 97 1K 5 SRR R BERR I T AR TAR I A 45 2R

43 MTKASESEFER

Hb R K R U R RO R R K
Hi 5 M SR B X R A AR ME (GB 17018—-1997) 9 —
T BAR AR B XK B 26 A & B i U
9 DX R DXORITRRG X BE 11 100 28 A8 I 18 1
FTRAT | & B GREE S 5 i E 2298 238 1o 1) b DX K G 75
AN 2, R AR i XK SR A I 3
5, AFR ML | 7 L A 5 E A ™ R T T R VA
T Hi I JEUHE T /K X 5 U RE & R ARAR, JE
B IX, AR K B AFSE X T K G i 5 B
TR 2R 2 [B] S X ERORH 5G| AH E R B 1=0.966; 73 A1, TR
FOKOK AR BR 5 & 95 AL 2 VI AH G (3R 5~6)

5 HuHIE Y B IR X R

IR o TS LY U R N TR

PR YRR AL, K50 BRI AR i 2 S
O3MT R B, SRS R R B X 13.42 mg/kg,
HAAEY) & & 7E 3.95~9.07 mg/kg, PIMEH K 5.59
(% 2), AMEBEA WL A2 3~4.5 mg/d, M Hh)E
RIBEESHMLULERNE ABABRTEEY 1 ke,
AR G 22 A, O TR R A R oA
P, DK SRR /N | FOR RA Ra38  m RE H
ANFE K 3 DA IS S AR R DX D) 3K A A 1

K5 KRSESBREMRAR

Table 5 The relationship between the water fluoride content and the rate of dental fluorosis

X A N BT SUEPIE N B R
Hh 5 i X
ISUN /s N (mg/L) A ES I° e Im° & BEER

JWF S NPk % 816 739 240 61.7 19 - - 19 26
B S AR i 1667 1622 7.00 91.6 230 255 16 501 30.9
WUR S R —H h 1365 1322 3.34 94.4 3 6 2 11 0.83
WK S A ] 1501 1455 192 66.7 138 70 22 230 158
AERIURT NNV ) ElS - - 0.22 0

A AR r=0.966

TE A U R AR YT AR DIAS: | TG M0 ok D57 1 i el DX R 3 L 3 5 M SR B BORY

R6 WKFRSBHREMRR

Table 6 The relationship between the water—drinking years and the rate of dental fluorosis

i AR 16 & UL N RGUIE SRS ST 16 5 LN RGRBET B% 1~15 % R RSB Bt v 23
mg/l.  E®  1° Ill° I° B (%) ER R B b E O OBRE
WE Sk 1.53 648 - - - - 46.2 46
BESHREN  3.02 735 330 95 10 273 80.9 29 35 7 - - 59.2
MR SHE—N 234 157 5 - - 0.4 74.5 08 17 1 - - 143
WESIER 122 1083 - - - - 50.8 7 18 12 13 - 37.4

T B R TR T R B s 5 4 )
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A ERMERNZTEEY (AR AE B8, i /b
A PN FR 5 A 5 B 9L

B R R KR, R 75 B TG0 R b DX 7K
38 9B R (RS (A 2,18 mg/L) M
R AROK AR IE AR 3K 322255 A 198 1) pg ) XU
oML IX ] B BT AR OK AT B R BT R TKOK T
ks LA BT 4 5 5 SR P R B AR A K U AR
1.24~1.27 mg/L, 48 8 ik Tk FH K #5 E (1.0 mg/L),
(B ZZ X B R KIS, M EC &R
I, A2 R B TR K i s B 1 A A% | B o
BEF B RS L 30% , (HEEA T A B UERE A
HAT, 1Z/KIEC S HE 48 1% L) R H X & Rk
I, BB K BE 7 AS BRI AL 5 RS H 253 K 1ok
TR V22 T B R K B AN 2 1 T U e IRk 4
XPAROK FH g, RT3 Y n R b 8 8 5 X Bk gk
T3] e AR A TR S R K R A R K
B BRAROK 2 T f Ja R AR 08 AR JE - 42 158 1k )
K R PRI

K BT R AR R SRR A A AR 7K R it
KR, ) — S R X A R T DA 7R
A P KON BB A e P K TR ME R b DX AT SR 0 4k R
TR, B S P N F AROK )8, 2 figk s XA AR
) FH 7K RHE

SEBR RN O VR A RIS DX Y AN TR R R
I, 28538 20~40 AF 1 B FEOK il | 7 9 X Hb T 7K
JBT SR S B A LA TR

6 %5 it

Bl 4 K5 B R O R | il i — g ik 3L
Mo AR FHHE AT K R K S K 3 55 B AL
o 0 M DX SRR O B 4 e S i DXL T B 1) 22
WA 0 DI, SRBREF SEO R 5 M R K S B SR B
BHUERTAINE S PSS e A I 5 8 DB B KV 2
I T 2R B e S T AN s Bk T B AR
T, DAREAR T v i 75 M 3 b 20 1) FE 6
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The relationship between the endemic fluorosis and the geological environment
as well as the prevention measures in Dali County, Shaanxi Province

KE Hai—ling', ZHU Hua', DONG Jin—Juan?,
ZHAO A—Ning', QIAO Gang', YANG Bing—Chao'

(1. Xi’an Center of Geological Survey, CGS, Xi’an 710054, Shaanxi, China;
2. Dali County Centers for Disease Control and Prevention, Shaanxi Province, Weinan 715100, Shaanxi, China)

Abstract:In order to study the relationship between the endemic fluorosis disease and the geological environment in Dali County,
Shaanxi Province, the authors carried out a detailed statistical analysis of the group of patients suffering from fluorosis, and collected
groundwater, soil, crop and vegetable samples for the determination of fluorine content. It is found that fluorine content of loess and
saline soil is lower than that of clay,but the water—soluble fluoride of the former is higher than that of the latter, and the higher the
alkaline, the higher the ratio of water—soluble fluoride to perfluoro. Fluorine content of unit mass of vegetables such as spinach and
Indian lettuce is higher than that of wheat and corn. Fluoride in groundwater is concentrated in areas where hydrodynamic action is
weak and salinity is high. Such fluoride comes mainly from the primordial rock, loess and clay. Areas with severe endemic fluorosis are
located at the edge of low —lying land and the conversion position from steep slope to gentle slope. High prevalence of fluorosis
patients is not only related to fluorine content of atmosphere, crops and vegetables, but also associated with fluoride content of
groundwater. Based on these characteristics, the authors suggest that the methods for preventing and controlling endemic fluorosis
disease should lie in the strengthening of exploitation and consumption of low—fluoride groundwater as well as the growing of low—
fluoride crops. In addition, physical and chemical means should be employed to reduce the fluorine content of groundwater so as to
reduce the prevalence rate of the endemic fluorosis disease in this area.

Key words : endemic fluorosis ; geological environment; control measures;Dali County in Shaanxi Province
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