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(1. PERA SR BRI BARTRIN BHAALRBEDNFELELLT B EETRIFFEIARBIAFL P
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SARESEEE, T KFE 2 075000)
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6~ X, HaSio; 7 i — /T 25.74~46.04 mg/L, pH & & — AT 7.4~8.58, TDS F i — /T 49.4~333 mg/L;
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BARLIHCO,—Ca- Mg b %, i 8 HCO,—Ca, FHIK i HCO,—Ca - Na, =439 i B EE 25 801y 50.00% . 25.76%
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Abstract: This paper is the result of hydrogeological survey engineering.

[Objective]In recent years, the drinking water health issues has been taken due to the improvement of living standards. Finding and
developing high— quality groundwater with high— level minerals (e.g. H.SiO;) has become the key step in improving human
health.[Methods]The hydrogeological survey and groundwater pollution survey were carried out in the Zhaojue County, and the
spatial distributions of H,SiO;—rich groundwater, hydrogeochemical components characteristics and factors were revealed.[Results]
The main results including: (1) The groundwater with H,SiO; (=25mg/ L) was identified as the low salinity and alkaline water,
which distributed in the six areas with the basement rocks of basalt. The H,SiO; concentration was generally 25.74—46.04 mg/L, pH
level was generally 7.4—8.58, and TDS level is generally 49.4—333 mg/L; (2) The H,SiO;—rich groundwater of study area was
characterized by the low mineralization while the main hydrochemical types of groundwater are HCO;— Ca-Mg and HCO;— Ca; (3)
The H.SiOs—rich groundwater was influenced by the water— rock interactions, the distribution range and solubility of silicate
minerals, the development of surrounding rock fissures, and water conservation and recharge conditions in the county, among which
the water—rock interactions play a critical role; (4) It is necessary to further reveal the main factors affecting the distribution and
migration of H,SiO; in groundwater in the subsequent development and utilization process.[Conclusions] The results can provide a
basis for the development of mineral water industry and the construction of urban and rural high—quality water sources in Zhaojue

area.

Key words: H,SiO;; groundwater; basalt; ecosystem; health; development and utilization; hydrogeological survey engineering;
Sichuan Province

Highlights : The spatial distribution characteristics and hydrochemical characteristics of high—quality metasilicate groundwater were
systematically summarized in Zhaojue County; The formation mechanism of high— quality metasilicate groundwater was discussed
from the perspective of formation conditions and water—rock interaction.
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W CAHA I, R LA AE R A A X TE

I = LB EALRENEBULX KX

i ik 2 (HLSi0:) 8 SR 7K IR 35 A5 T Mk, 7 R 2
ISR G VNN K= 3511 ST E AN K= P i
Yedig B 3 B VR (4655 ,2000; Brag , 2018 ; 9
JE 245 ,2020) . 1 E HLSi0, 8™ SR 7K 55404 78 K

ELBA G 1L (P& B 25, 2015; Yan et al., 20165 1% 5,
2019; HLlE A 2019) DL K 43 A0 A6 B 75 1 i b b
X KT IX (=440, 1993 5 P & 45,2017 ; Fhis;
KAE,2019) 0 AT HLT 7K HoSi0s 43 7 4 1 7K SC
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HBR Ak 2= RRAE B AR i PR R 4, B2 &80T &
& HLSi0; b T 7K B Y e i S5 42, o2 7K S b T 4]
A T K IREE FE AR B0 U8 A R 55 4 S n Ly
], — LR K SCHb 27 RS M BR fh 2 S5 R e R it
A9 445 (Dafny et al., 2006 ; Bk 57 #6555 , 2007 ; Koh et
al., 2017; B BHFEAF, 2017 FHZANAE, 2019; KA A,
2021) . A 2122 LK, v A 7K SCHb BT A 28
D3 T v Qi EE 7K SCH B A5 | B S R BT b R L
T3 7K SCH 5T — P45 b 5 — A A b T 26 1 2k
RIS B, H K SCHbBR AL A 006 PR 1 B — AR AR,
PREEIE R AYOK AT SR8 & TR B 7K 3C
BRI 5T — BAERBIRA 588 (/N R4,
2014; Xia et al., 2016; LIEHi %5, 2017; Zhou et al.,
2018; A IS, 2019) , o R G0 A5 1 T K A
H,SiO: %0 Yy sk T R 78 N I 0 A FLAEE D T K
T HLSIOTE RS RIS T LR,

[ 21 el Dok, v B S T 22 550 H 5 R A T
B, K SCHB IR A" MR K TS YL A e
(I 5L i [X 2 3T LAE 5 8 TF R 7K SCHiL A
A H R KT QA S Xk, BB TR EE
IR ACFEE . X T2 55 KRR IS e IR T
55 2 MY IR BLT o, B2 R HLSIO L T /K A A
fIE B PIAL A A5 B IS o AR ST LR Y
FHSAR AL 2E s I Femty, & 1 I IR B SR N R E
H,SiO: 1 I 7K (HLSiO; (7K SCHBERfL 2453 4 TR 4
B B H B A R A A — I 8 43 M, 301 B R S AH DG M
X I & FFHE 5 & Ha.SiO R /K B8 2 U H.Si0s
SR TC R /K SCHBER Ak 25 TR AT A5 B A 43
e =28

2 WFFE XD ST FE TR AR

WA B F U148 i e AR N s 2R
AbF 4 VDV 35 i P VR AT 3, S v [ R Y
“ERiEZ B ,102°22" ~ 103°19'E,27°45' ~ 28°21'N,
&AL 2699 k', B 1 1MH L4612 (K1), 24
VPYTK 25 ZUUE bl BR M A T & AR, & B
ARG AR Ly L) | B b | T A A
PR S b 5, Fovp il R g 29 5 & B AR
89% , F- ¥R 2170 mo M JE T )1 P4 /= SR T
WA AR 10.9°C , ARF 2 R T i 846.1
mm. X AHLZE IR B PTIR IR L B A €0 R LR

A EHARER. BR =BFA KPR . AE
AL RMENER, Hrp @& R PG A (Py)
SERA NSRRI =& R2P5H DY
(Tol) MR R EGARA (Jin) R B IRTRE: b
2, &R LSIRE X RE (Pem) H EZA K
AHZE, CSR PGS AREH (Tbg) . &R LS
FIH (Tog) P RGP A (Js) HER TS
KRN (K FER /N (K x) Ry FEE
JEAEHZE ., KNBRER , Hmdbm Wiz 3,18
FEAE DU TFGARIET S A LB ST R85 S
AUV — R 7R ] AR ) PTAZ B 2 D0 80 T ARG L B as
b W2, HOELA B 0 TR 1 I, iR 0.5~1.5
km, W24 A R, Tl LT Z e 2 f Ak )2
BB T A R R SK T EE (B 1)

4 ELIX K SCHb o A R R (B 1),
B HSiO: M F /K 23 i 7 i i Z A X, H T i
DX B Ay R i e B R A AR IS S B
He EHS% WA ZHBELRA1Z, XF T
TR E N HSIO T K. BRE RS FUEX Z Ak,
P22 A DX D 230 1o 1) b B b2 T K
H,SiOs = 1 i EZAM 0 X, BVARE R, Rl s
H,SiO: 1 T 7K 43 A1 5 Hb B8 e UIAHOG . HaSi0: 2
SRV YWANERR, MXR a8\ KA
AAERERRER D, B DL s M X2 B 1 HaSi0s
KB B [RIRE PROA R X L R A
JE IR (29740 km?) , P 42 B & HLSi0: 4 T /K4
HEE

21 22 Dk 7 rp ] b o R A JRy 2l 2R St 1) 22
T TR A TR HESD T, 0 EL T 2015 AR 5845
A4 ELAY 1:250000 b T 7K 75 YL 0 A, s 3 27 41
B A AR . 2019 4, 3G i T R HL s
M T 7K I S5 DA R B 5 DX 3 S b A A
AR 3] A v B iR K R 7K HLS10s S AR i ot
RIS 30041, AU FREdla b i T %
BT, RIUR]— M T /K R Gevi [l b R s il A
S PP R ISR K S M | KRR AR B [R]85 Ry —
O JEIN , e 24 7 2019 4K 66 4H 8 N A
BOBE o A 66 LU 43 50 % R 66 A4S AN [ SR A
MLoHPAETA TR AL RI0A(HT
QS01~QS30) . XA — R AR G AN R 9 A
(45 TS01~TS09) XA - E AR G R 8 41
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(%i*5 SX01~SX08) . Z B 7l ¢ 4 H (%5 WQO1~
WQO04) Bk FREE 7 #h 4 3R 5 4 (4 %5 YRO1~YROS) |
PR A AN SR 10 4 (405 YCO1~YC10) . BR-Rep
M B GPS 247 B IR (IR 48 A A 4
pH.EC.Ca” \HCO; %5)ic 5%, AR TAEH A%
R 5 A b T 5 R P W A s S G, SRR
(1 I 3K FR o S GB/T8538— 2008 £l DZ/T0064—
1993, AR bR A48 — M fb R br R F R bR A
27 W THLAE R o M R R T AT BURE
17 0 45, 4 iR 22 CH X IR 22 ) 4% & GBY/
T5750.3-2006 A= 16 T FHZK AR ARG 55 5 i — K Bt 43
BB s ) AR EER

3 MR K HLSiOs o A S H R EE

H,Si0; [X.

3.1 BB 5i it 7k HoSiO, 5 Fr 45 1iE

IV 58 155 P Y MR 7K HLSi0s 43 A5 W A 1 47
H,Si0: % e 3 [ HE R 7K 5 HSi0s &% i IR e R
K Z 18] H.SiOs 7 i 7] LA AH 2% 8.85 fif . #% i

GB8537-2018 & ity % 4 [E K br ik IR RER0 5K
H,SiO; & #:=25 mg/L L& T & H.SiO M F /K il &
TR B SRK  FEFE4 1A RE/40 ke 1 1T R K
FE SR SRR T, 4 BE HLSIO U R K HE BT AS 2
20% . 4B Hb R 7K HLSiO, & 3 A3 i B A
5.20 ~46.04 mg/L, Xt B 5 T 7K HaSiOs 43 A5 fif—
T I

(1) ZEE X R K HaSiOs SRS L AE % i
X, B Zaa X R /KA SO YEZ21.16
mg/L, LI e 2 X R 7K A9 HLSiO, ¥ {8 11.22
mg/L =5 H 0.89 £% , Hb B i ik iR £k 75 X LR /K Y
H.Si0: )1 6.25 mg/L 5 H1 2.38 1%

(2) Z A X R HLSi0, 3 BT H A SRK 1Y
o R LA XER (KR 25.6~41.6°C) 1) H.SiO;
Y{E 2 43.23 mg/L, LI a2l 20w s DX b T 7K 7Y
H,SiO:#J{H 21.39 mg/L & i 1.02 6%, b 2 A5
TR TR B A A X HB T 7K 1 HSi05 9{H 12.48 mg/L
i 2.46 48, LU ST 20 SIRIRE AR G MR X
KA H,SI0:24)(H 18.29 mg/L it 1.36 4%

WEA

LI Clastic
|:| TRE
Basalt
TRERE:
lj Carbonate
H KRR EERR DX

Groundwater areas with rich metasilicate

(] BR
Cold spring
6 BR
Hot spring
—
Fault
Eﬁ-ﬁ-
County boundary

o
Township boundary
Lk

~— River

Al

P TS

\\\\\\\

Ay
_____

L IR B DX i S5 o ]
Fig.1 Sketch map of geological background in Zhaojue County
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(3) A Z A T T /K HoSios MR Hy [ 1iF
o ARG R T K HLSios H B2 A 1 i
25 mg/L, IMif L3 7K o HL.Si0s 7 /= #4175 25 mg/L
PUR, Ui M K WS 2 A B U T K i s
FRR A B L FE P A e R R SR 9 () AN T 08, 7K —
FA AR A X R K HLSi0s 1Y 5 5k P iR 12 .
B S AN [F T B K A 2H HaS10, 7 5 40 A 1Y 7K ST
BRAL2ASBGTE R L EE |, NP B, A &
K 20 2 WA AR 5 B HLSiOs Y & 7K A28, W 5 A
Xt i HLSi0s 2 A S KA 4 HoSios AR TR
HIVY LU H B X LA b A IR 7K HLSIOs
PIE . HE—He ORTE] & KA 4 HaSios #{H K
N B D HL X HLSi0s L R 7KK 4 i = X (< 10
mg/L) BB Z X (10~15 mg/L) 5+ 5 X (15~25
mg/L) . E & X (>25 mg/L) U552, Hrp R4k
DX HE T K IE R HoSiOs 6t 2 X, 188 )5 5 X H R 7K I3 R
HSiO = X, Z R X R /K IH R HaSios 55 3=
X FEEX, BARILE2,
3.2 TEEH,SIO: 1 FKK

H i I o 558 N © 25 28 1) & HLSi0s 4l R 7K X
FHAT 4 7, HE A B HLSIO M F /K IX EEA2 A,
I L oA X, R EE R 75 A 25.74~46.04
mg/L, S TE S AN 2 iR o 45 R XL R 7K HaSi0s
TG BCAS AR A, (H 3 a8 T O B AR fb B AR B
K FEAE BT ¢

(1) PR W 2471 & HLSi0s X 1% X A7 T i ot B
AT S, 2 R e BB Y L T 7K HLSi0s 7% i f =
A3 AR X, T i A P A A R R AR L TR Y
29 km?, {XRMEAYZK 25 WQO1,WQ02, WQO3 iX 3
AR HSIO; 7 2 39.92~46.04 mg/L, /K & 25.6~
41.6°C, pH {H 7.83~8.58, 8 (Sr) 1% & 33.3~230.3 pg/
L,TDS ¥ 209~333 mg/L., AR KL, WQO1,
WQO3 /™Il S SR T s B K (4353112 25078 . 7.5Ls)
HEhSRE , HoSi0f St i 43k B SR KK FibR
#fE(GB8537-2008) , i AL HUK h B ¥ (F ) Z 5,
AT S R I SR KK I

(2) DY FF AR 24545 B HLSiOs X - 1 X A T
s o L A N b | il 1 B VN i 2 T o )
S 1) T 2 DU T B bR T Bt o T AR 2 1.4
km?, R Ze k7K S A WQO4 TR, 7K IR 7E 28.6°CHft
T, HoSi0s 75 1 43.76 mg/L, pH {1 Jy 8.45, Sr & & 39
ug/L, TDS & & 129 mg/L, i /2 f i FR A7 S 7K /K i
Frif (GB8537-2008) .

(3) B B —Hh B 555 R & HLSI0s X 3% XA T
WA BB I 2 S b5 £ 22 0], Ab T R EE k) R
AF RPN R ALY 13.5 km?, #h45 IX T 3%
A aA A R, R K RV 2R 1R P AR S
IR R T . ARERMER K S TS07.QS25.
QS30 %5 IR /5., H.Si0s 7 & 26.65~28.05 mg/L, /K ik
19.6~28°C , pH {H 7.4~7.69, Sr & i 27.2~750 ng/L,

®1 BREZESKEAMTKHSIORE (mg/L) 3 HHESHSEITER
Table 1 Eigenvalue statistics of H,SiO; concentration (mg/L )in the main water—bearing rock formations in Zhaojue County

S BE A7 e Bl R KA N B FHE Cv
=B RRIRIA WR 5 5.16 8.05 6.25 0.18
— B RWE e 10 6.6 15.33 11.22 0.21
R 4 39.92 46.04 4323 0.05
AR 30 15.35 30.88 21.39 0.18
. ZIRAE TR
5 B . . s 9 9.19 28.05 18.29 0.35
CERIZE HA R
ZRAE-HE S
) 8 6.6 18.41 12.48 0.30
WIR
SEZERARK 51 6.6 46.04 21.16 0.40
CERI-EBAR 4B 66 5.16 46.04 18.52 0.48
EL B DG 1L (PR 05 4%,2019) CERAXRA WR 14 32.70 62.45 35.44 0.31
T EHL X (47 #5,2019) BERCGEN R XA IR 13 5.86 81.8 44.04 0.50
. BERGE=ZRBURD ZRAEB R 26 27.81 75.06 55.12 /
K El (B EFE2015) - o
ZRA ZCaE R 15 65.51 232.28 150.24 /

TE: RN NS S5GHRRRR AL, Ov hTn R ol
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Fig.2 Spatial distribution of H,SiO; groundwater areas in Zhaojue County

TDS & & 68.6~230 mg/L.

(4) AFR At 2 5 IR HoSI0s X 3% XA T
WA o EL i AR AR 2, SRV 1 S AR
A, AL AR 5 ) S AUV ) P IR AR 5 B P IR
T 0.2~2 km, i L2 12.2 km®, % XA T8 F L i
R H N K EAR AR ) P AR . ARRPE K AR
A QS15.QS17.QS28., QS29 %5 5t &, HLSi0s %
25.74~30.87 mg/L, 7K il 13~22.5°C, pH {f 7.42~8.59,
Sr & it 33~64 pg/L, TDS ¥ i 49.4~113.3 mg/L.

(5) ¥R & £ A AT IR E HaSI0s X i X AL
TR L e AR R AT I 2 P8 BB AT LA, A
W55 HLSI0, X, THI R 2 9.4 km®, HEMAKHE Jy , 3% X
FH % o An L, B BT 7K HaSi0s 7
407 (15.07~18.89 mg/L) , /K ik 16.7~18.82°C , pH
K 7.10~7.83, Sr & 18 24.5~72.9 pg/L; i T 48 H X,
TEAE Al Z A X1 2T Ui HLSiOs 7 1t A
P, G55 )2 IR B T A KR
APARERAE  $HEIAR X R /K & HLSiOs.

(6)F A 2 & H.SI0; X - iZ X A7 T I 5%
IREETRRE A S i e R L RIS A, e
IE HLSI0, X, HFRZ) 13 k., SRR , 1% 1X
B SRS U I v =i s i T A o 1] 61
e X AFAE AL A X B R T I HLSIO & A
BRI — U, S5 G A R IR R
5 HLSi0s DXRFAE , 4FEIAS X T 7K & H.SiOs.

B ik 6 s HoSiOs b F/K XAk, 84 — 28 XI5,
WAFAE/ N R B HLSi0:H R /K, (H %46 5 H,SiOs 1
TAKIF R A HFTRA R, JEA S A

4 & HSiOH R /KK AL 2E AR

4.1 E H.SiO M Tk 7k 4k K B AE

H TS ATT RT AT, BE oE BE HLSIOs M T /K ¥ 4
A L2 BA X, AR IRET R B 2k,
XoJ I 0 112 A DX I 4 T AR (A T (4
FRRBAD) XA -RIRE AR R (CHY) X
TR A R (DAY A5 DU AP L T /KK fb2E 2k
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100%

80%
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0% T

AR

# HCO3-Ca - HCOs3-Ca-Mg

W HCO;3-Ca-Na

i HCO3-Ca-Mg-Na

= HCO3-Na

I3 BT IX 2 XK AR 2 RDIR DL R
(A% BAY CHY DAL S B 4413041 941 . 841)
Fig. 3 Hydrochemical types in the basalt area of the study area
(The number of A, B, C, and D samples are 4 groups, 30 groups, 9 groups and 8 groups, respectively )

RIS T2 (K 3) o BRI 3 AT, i X LA i
JK #£1E HCO,— Ca, HCO;—Ca - Mg, HCO,—Ca - Na,
HCO,—Ca-Mg-Na HCO,—Na %5 5 K {2435 70, B
& LLHCO;—Ca- Mg f 3, Hiik S HCOs—Ca, FHIKH
HCO,—Ca - Na, = #4355 SR U1 50.00%
25.76% . 12.12% . HARF| A A R A K
KA L HCOs—Ca - Na . HCOs— Na Jy 3, 43 41
HIZZEAI) 50% . 50%; B 2 ik A 7K K Ak 252 R LA
HCO;—Ca Mgl &, 1% A1 56.67%; C B X ik,
A K KA 2FZEI L HCO,—Ca iy £, (HiZ A
66.67%; D B X A KK A F AR LI HCO—Ca - Mg
o E, I 75% IR F R AR R
HCO, W36 2 A X EER 1, Ca® Mg* N
WA X BT

55 4 [ HoAh b X AR B, 075 X 2R 3 R K
IKAL 25T 5 3R B DX SR (W T8, 2019) LK
L X V8 5 (R B 22, 2015) 88— 35, # L HCO,—
Ca-Mg &£, (H5K A il X R (L HCO:—Na
S F) (BRE 5%, 2015) R AP 118 % (2L HCO,—
Ca-Na i F)(BRIEEE 201 FERKESR R
AN TR H X & A R K KA 2R SR AT g 22
X ] HE AN R b X A b ARG B S5 R R A7
HEZEFAR,
4.2 E H,SiO: it kKL FEHE XD

38 2 XA DGR A 20 43 R PR SR TS AE G

30T, AT AT (4 /s AK A ZFRHAE , IR A HaSi0s
B KAk R A A SRR B, UK Ak 2R 4
3BT REAR TR (FME = 55,2018, 2020) . XA IX
H,Si0: & 1 > 25 mg/L 4 12 20 % ik A Hb R K RO AR
AT Pearson AHCA T, 15 BIK AL 2% 14 4845 AH
K RBEM (5 2), ifP TDS 5 Na' .F" . K' . SO &
I EME, 5 Cl (HCO, \Ca® W] AL, HK &
B3 34 0.93.0.84.0.73.0.73.0.70.0.61.,0.59; %
W] FR B 1 AT REEA AH[ER IR, X TDS 1Y ek EA
FEZ 1T K BB SRR T RABKANG S
FAT PRI % s TDS 5 TFe \Mn., AL R %L
PIET 0.1, 11 TFe \Mn., Al 248/R/K T2k i 2
FEhR, SR AR X T KRN R E B AR IE A B
e SR TR IXFEA NS AR K225,
F/K H,Si0, &5 Na™ .F .\ TDS .pH & &M 25
AR5 e, F AR ST IX i 7K H HLSiOs 25 i = I 52
W pHAE A EZL ], HAE HoSi0: 08 it #
A Na* FAEn R R 5 Ca® Mg™ .
HCO; .\ Cl™, SO, %5 #LBH BH B & i AH I R ALK,
X A B 5 W L X BT HaSi0s # T 7K 35 540 A5 16 5L
A A DL A 0 A G

5 & H.Si0: L R KB 545 A

CA BRI, T /K b HaSi0s 1Y & B B AT
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R 2 MRRKUFEDHEXREERE(N=12)
Table 2 Correlation coefficient of hydrochemical parameters of study area
H,SiO, TDS pH TFe Sr Mn Al K' Na° Ca* Mg* F CI' SO& HCO; i CO,
H.SiO; 1.00
TDS 0.63" 1.00
pH 0.62"  0.30 1.00
TFe -0.26  0.01 -0.36 1.00
Sr -0.01  0.40 -0.20 0.86" 1.00
Mn -0.29 -0.02 -0.40 0.99” 0.80" 1.00
Al -0.21  0.07 -0.26 0.96" 0.92" 0.92" 1.00
K 0.25 0.73" -0.19 0.53 0.857 0.48 0.58° 1.00
Na' 0.80" 0.93" 043 0.04 044 0.00 0.12 0.72" 1.00
Ca™ 0.02 059" -0.23 0.70° 0.92” 0.66" 0.73" 0.91" 0.54 1.00
Mg’ -0.58 0.07 -.63" 0.777 0.757 0.75" 0.777 0.57 -0.09 0.74" 1.00
F 0.69° 0.847 0.31 035 067 029 044 0.80" 0917 0.66° 0.15 1.00
Cr 021 0.70" -0.16 0.39 0.73" 034 045 0917 0.68* 0.82" 0.53 0.66" 1.00
SO~ 0.23 0.73" 0.05 028 066 023 035 0.85° 0.72" 0.82" 0.41 0.63" 0.87" 1.00
HCOy 0.07 061" -0.17 0.62" 0.84" 0.57 0.65° 0.83" 0.52 0.95" 0.67° 0.65° 0.69" 0.74" 1.00
iy
co, 0.00 039 -0.55 -0.1 0.11 -0.07 -0.13 044 022 040 030 0.10 047 041 046 1.00
T HFORIE 0.01 KOO L B *FORAE 0.05 ACF-CUUM) 1 B35 AR
Va5 R R (D) RERRER 4 4 3 A S B T 5.2 B HLSiOs 3t 7k B B

P () FIA B AR B REEE ; (3) KA M B AR E
(T BB AE | 2002) 5 (4) K IR 57 B b 25 45 F (Ll
WS ,2019) . RA MEERRERT YA mIEE T H
PEIR A AR T ACE A EAE IR & KR
F2 BN Z A G, 1R 7K T HLSi0:s A e o B R E
K%, S X s HLSI0sH R /K A s ok B
B HSiO: M F K FE A XA X, K AET Y
B B SR AT (LS R A o ) M kil
O .88 A BRRE SR AR (B,
1986; #B/NILAE, 2015) , b K G 2w W) & e hy
FE. BN ERERIPETAERRA A RE
FERRER W W (BT, 2015) . Ll rEfRER A 9 R
K HLSIOs B AR T F & MRS, R IX
LA R B BFRIR T BB XA SRR S i
S4B, A K HLSIOs & AR R AL T R AR fig K A
FKARGE, & H.Si0; M T 7K B0 70 76 Wi 2447 1y
Ll LA TR, RRBEKAS - R A
TE KB E] A AAE R, 3 7K HLSiO, & 42443 T
IR T4 o WG DXREAR B M 25 14 B35 Ry s
BT AL B A & HLSi0, R /K AT 21t T R 4
7K A5 RN A A5

1E LR HLSi0; Hu R 7K I8 J i pU 3 S, b
K B R A KSR (ISR E
IRAVEH K 4 2 il 29 HaSios & &t s Il
B FEEEM N K (36455, 1995 ; Lassaad et al.,2011;
RS ,2015) , BEBEHLIX R[] 23R X R 7K
H,Si0s % 2 S H AL = o fF AR i R 2= 5, o
2 U UEAE R RIK A F 2, i D8 AE R K A E
AR, R K T HLSIOs B i A e . BRI
o, KA R 3] CO, & B = F i 1
2B T KR H K CO, 3 (5 583, 19985 3%
BIAE,1999) ; ik , ABKiE—2 TFTBEXRA
M2 R R BB XL AR v 2
B Fiats, 5 XA PR A KA SRR
Kot DL G SRR R R RERRER T I R AN T
SIACAEE R PR A HoSi0s, Hp 5 Ko A5 K555
K H R A B T2 N, A CO. 2 5 T R A
Wi N o B E AR n (1)~(3)

(Ca,Na)ALS,Os (f5 £ A1 )+ 9H —2AP + Ca* “+
Na'+3H.SiO, (1)

(CaADSLOK( 55 £ £1) + 8H —2Al "+ Ca®> "+
2H.SiO, (2)
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Fig.4 Relationship between groundwater 7.... and H,SiO; in
the basalt area of Zhaojue County

(Fe,Mg) SiOy(#41) + 2CO,+ 3H,0—( Fe,Mg)* '+
2HCO; + H.SiO, (3)

FE bR KA AR BAE G AR v, R KR B
(Toier) AR AE— R FR 52013 2 o R %
TR HLSI0: % 1, 302 B T RERR AR A W v A AT
T T IR P 1 v T R ) a4 (B 4 TR WQOT
WQO3 %5l )m T R /KR F B S i), IF HAEAR
X ZRAH T K HSi0s— Tww e R ML 138 T 78
SPIIE(E 4)
5.3 FEF AR

WA 5 HLS10: 1 7K 57K A E AR T kR £h
W1 70 A7 i L S mT i A R R B R K
PETR FR BRb o S5 IR 3R B ARG, AN RIK S AR
FREE RERREL- WAL | BB 2Bk B R KR
F2 SR S5, HIT 2K SCHBIRAb 2= R R A AR BOR
Z5 PR MM S B ARME . SRR
H,Si0: L T 7K . HL 5 HoSi0s H T 7K 254 /K Bt B 41
& W58 M X B HLSi0s #b R K IF & R H B 3 3505
o A0, & H.SiOs L T /K 7K SCHbBR AL 24 HRE K
L R P R 5 S B BT & R HLSiOs b T /K
PR A, R A K U ER LT R TR
W, R ¥ X Il B HaSi0: b F 7K B9 i /b & — 4
PRSL B TC R K SCHLBR AL A7 5, 1R 7K b HaSi0s I
HAH I TTER 3 A AN 50 1 5 A 3 3l 1, I o b DX )
B H.Si0: L F/KAE X — 5 B ABIAR, i — 22 i
7 1 B 0 25 2 X M R 7K HLSi0s A ST B 1 =
BK SCHLER b 2% R 2 R T & A HLSi0s Hb T 7K
PRIR MBI,

BRULZ AN, AT LIRSS 1 P W 240 & H.Si0;
XU R IF R, X WQOT ., WQO3 ¥ /> i, 55 52 18 fifl
I, SRR, 435 R 25 Lis 7.5 Lis, Hah S kE,
H,Si0: A1 Sr 7% s 34934 B A SR /K K AR i, 3 24 Ab 2
SR F 25, AT R R SR 7K K 5

6 %5 i

(1) BE 58 1 IX 5 & HoSi0s (=25 mg/L) # F 7K 3
J& T AR LA B K, o3 A FESE A A
FZLREA T 6 X, A3 A AR ZY 79 km?, 7 B B
B A 2.9%,

(2) W 5% Ml X 25 ik A iR /K A7 7 HCO,—Ca,
HCO,—Ca - Mg . HCO;—Ca-Na ,HCO,—Ca- Mg Na,
HCO;—Na %5 5 Fukfb 2@ 2581 | S A& L) HCOs—Ca- Mg
S, HK A HCO:—Ca, X A HCO;—Ca-Na, —#
A3 ) o SRR Y 50.00%.25.76% .12.12%,

(3) M 38 HiL X & HLSi0, 3 F /K 1998 1 32 22 7K
FANTEAE PR RERRER T W 5903 A 3 Bl S e mT i
P Bl 2Rk R KR TR R SR SRS
TR E 5, o RSB KAB - A
TR HA] A 7K AR O 3R 7K HaSi0s & 4B 4R 43E T
KB4, ks MR Emy b K A
AT W) R R KR HLSIOs & AR R T R A
ZRAEB AR T BHRRAT B AL 2R S i
S4B R R K HLSIOs & AR R AL T KA A i K AN
SOKRGE, EAR I H Y 5 5 Sy 5 P TRE A A
T 7K HLSIO; B A SR AL T /K U5 5= AR 45 2%
15 5381 v T ARLEE T F Tk AR it
FE 0] HLSi0s ¥4 2 1 77 1032647

(DFEJFEE T AR R, 75 i — 2048 7R 52 ) I
Hb DX HE TR 7K HoS10s 430 A1 5 iR 1) E R R, B
A F TR A A R 5 I A R b R K

B 5 5 RN A EREE FhR E
T RER BB CERARA H X RS,
FEMARE R ERFEHAR AR E R
MERAHARGT T AN XFEREHE,E—HEK
DL
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