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Fluoride enrichment in geothermal waters in
Xinyi-Lianjiang region , Guangdong

OU Hao' LU Guoping™™" HU Xiaonong® WANG Beibei'

(1. College of Life Science and Technology,Jinan University , Guangzhou, 510220, China;
2. Institute of Groundwater and Earth Seience, Jinan University, Guangzhou, 510220, China)

Abstract: To investigate the enrichment of fluoride in geothermal water in Xinyi-Lianjiang region, a
total number of 23 sets of water.samples were collected including geothermal water, river water and
groundwater. Piper diagrams, Gibbs chart and isotopes analysis were applied to explore the chemical
characteristics and. distribution” of high fluoride geothermal water. And the enrichment of fluoride in
geothermal water was. revealed with Saturation index, ion ratio analysis and correlation analysis
methods. The' results indicated that more than 65% of the samples had a fluoride content above
1 mg-L™", and more than 83% of the samples was the hot water samples have a fluoride content above
1 mg-L™", and the geothermal water containing high fluoride was dominated by the hydrochemical type
of HCO,-Na. High fluoride groundwater showed high concentrations of Na*, low concentration of Ca®
and weakly alkaline. The hydrogen and oxygen isotope data indicated that geothermal water was mainly
derived from precipitation, and the longer circulation paths existed in high fluoride water. The major
fluoride of the geothermal water came from water rock action and dissolution of fluoride-containing
minerals. And dissolved sedimentation of calcium-containing minerals, adsorption-desorption and

cation exchange were the main influencing factors of fluoride enrichment in geothermal water.
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Fig.1 Distribution map of water samples collected from fluoride enrichment in Xinyi-Lianjiang region

2 755 M08 (Results and discussion )

2.1 IKALZERRAE
2.1.1  JKARAZEAURHE

26 1 A0 BIFSE X M T $OK LASS BB 7K R 3, pH (28 AL T o 6.14—9.18 , SF-H{E K 7.70, FP il
R 7.94 , KR K FEm B ; K IER 22.3—76.1 °C ,SEXME N 47.8 °C, F{H 49.1 °C ,J& T GIEMB UK
SRR PEEAR (TDS ) We AR ALK, 28T BBl M 30.14—810.03 mg- L™, SFEH{E 4y 284.16 mg-L™", N
267.01 mg- L™ BEIRRI K TDS /NF 1 g L7 R0 (L EE MK 7K P Na™ [ Ca™ S EE W PR E T, P
B4 514 71.00 mg-L™" 23.60 mg-L™' ;HCO; Ve BERE s , P91 115.55 mg- L™, iy 123.8 mg-L7';
MK 2t KA 2F 28 AT HCO,-Na \HCO,-Ca ,S0,-Na ,S0,-Ca ,Cl-Na, H:¥ HCO,-Na J2& F & #YK
=38

FERIF T KA KA 2R AE B R AL 2 41 43 S VR 258 1) J 0T 32 ] Gibbs BRI IR 3 Hml UE
ARSI it AE A U T DX D8 I XK R AL 2 40 53 B2 BIE A AR RS2 e, T FAOK AR R
R 5 FEA R A KCEAERT, S0 T H K AL 2 20 3 R 125 s B AR HRAE A A AR i DX 38404 Rt
GIATTER AR EE X, UL 3 2RI T A VR IR B o3 il T 52 3 R K B 52 e, DA TG 7K



38 &

i
pS

1132 EZS 1k

HR R Rk A T

OF =1 mgL™" fHighok A fh Geothermal sample with F=1mg-L™! @ FHk Groundwater
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Fig.2 The Piper ternary graphs’ for ¢lassification of all the samples

O F =1 mgL ™! ik A5 Geothermal sample with F"=1 mg-L™!
W F <l mg-L™" fgi ok B Geothermal sample with F~<1 mg-L™!
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Fig.3 Anion (a) and cation (b) Gibbs graphs of samples

2.1.2 FIMEHEE
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AE T IELRE T g Bl rb 35 S0 1) B0 e L 084 0, T ol S 22 1) 55 SR 9 it | B 22 1) JiE A K 3R
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O F =1 mgL™" ok B fh Geothermal sample with F~=>1 mg-L™!
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Fig.4. Relationship between F~ and pH (a), F~ and temperature (b) for the water samples
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Fig.5 Distribution characteristics of 8D and 80 for the water samples
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Ca®* +HCO;+OH" =CaC0,+H,0
CaF,=Ca”" +2F~

O F =1 mgL™" fysiHok A5 Geothermal sample with F~=1 mg-L™!
B F <1 mg-L! Bk A% Geothermal sample with F'<1 mg-L™!
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G561 R RT3 RN AT R A A AR — R S AT, X SO O A S S T s Al K
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2.2.2 WG AE

TR B SR T & A W X — IR AR A0 A 1 ) 2 1 R A 1 AR R B J 1 K i — T XL &R
(A 57 25 R 45 SR UE B T e UK R B s ) R X A 3 A W B W A T B3 T 2% NIET 4 (a) FT LU
IKEEH BT S pH (EREAR R IEAOCOCER 25 O B P B a3 o O 2% 5 R W I A R R A5 T B
& pH MK OH VR EERS K, T OH™ 5 Falr A AR W Lk, o0 71 5 8 1B AR AR AL, Bir AKX T4
Y) OH fig 5 ¥~ Z A I oa e bt , ok 8 B 5 &A= B, NI A5 P o i Sk fAc e

A  ARAEPE K A R R T OH™ LIS, HCO; 45 FIE RESE 4+ M Fff , 3X t1 /2 HCO,-Na BU/K A F]F
FURE MR OH 1EHZEMRL, HCO; AT P ME g™ Y& , (145 F il B 2 K . 5 —Jr
167, HCO; ¥ BERE fin 2 (2 Ca™ RUDLTE , AT (R (i 5 £ s i , 5 R T 3000 i 450 s 22 HEO,-Na #7k
HAT A A LR ROV

CaF,+20H =Ca (OH),+2F" (4)
CaF,+2NaHCO, =CaCO,+2Na" +2F +H,0+CO, (5)
223 PHETA#REH

TEIE 3(a) Gibbs BHES I rh 2 B0 e JURE a5 ) A M 125 7 78 T B LIS, i Al e & i 732 3 T RS
FAHANE AR R K Ca™ 55 Na® 28 e KAk 2 fb i 7 v R AR A0 P S A e 72 70 XA
SRR LRI N .

2Na*(Fhi+) +Ca™ (ML F/K) = 2Na" (M 7K ) +Ca™ (B t) (6)

Ca™ 5 Na™ Pz e AR FRAE 4, F2RE YA E Ca> 5 Na" s fEH , Ca™ & it idi b,
TR A T IRVE R JF BAR Ca® MR AR & S 815E T R AR 45 .
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JI0 AL I SR y (Na™=CL7) 15y (SOF +HCO;=(Ca™™ + Mg™) ) Z RIS , B
Na* & i bl (Ca™ + Mg™ ) & i 3 /D 1 35 . 181 8 (b) F &R 43 /KA y (Na* -Cl7) KF 0, H 5 y(SOT +
HCO;—(Ca®"+ Mg™) ) S IEAIEE R  BEWI 4/ T BB T3 AR ARURE AL 40 4E y (Na' ~CI7) 9 O I, 5
SRR A EA GO R , DR, BB T B S0 P A0 T K SR B 4.

3 %518 ( Conclusion)

ASCHFGE T A5 - BT X oK U B AR 72 | i A A B AR K SO B I, K AL AE F 43
ATFRIE M AR 2R B T b N HUK R GE T P iy F 2Kz FE. B A L5 _R T .

() BRI X KRR F & A EIEE N 0.08—19.78 mg- L™ SF¥IME 7.6 mg- L™, Horb 65% LI FFE S,
Fr &l 1 mg- L7 B MUK L HCO,-Na RUK R 3.

(2) AR 25 R BRI X AR IR T AR K 5 8 3ROK 12 52 10 40 465 B DR {1 9T b 34
IK IV IK , i b ARG A AR K, KA VE R 58 47

(3) IK-FAHEANE ] 0 WV i DLUE B A/ FH B2 Na®-Ca™ 5 1 28 #4428 il 8 S 3k 7K £k
SEREAE Y B ER AL 2 e B e A S AR A R K A R B i Y K s R A, O R
FE 2 A BIUITE Na*-Ca™ B T3 1 F DL B A B 1 9 7K PR 858 45 10 Al s e 1 T R A7 1 K A8
51
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