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Fig. 1 Distribution map of water samples in the Mianhuakeng uranium deposit, Renhua, Northern Guangdong

( Compiled from 1 : 50,000 uranium geological map of the Southern Zhuguang granite )
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Table 1 H-O isotopes characteristics of water samples in the Mianhuakeng uranium deposit,

Renhua, Northern Guangdong

KBS SRR KUk K PPuswow | B Ov.onow
(C) (%o) (%o)
MSZ-001 i -150m F B KZK13-1( TolkwfL) fLH ok 31.0 -40.7 -6.4
MSZ-002 Y- 150m FP B KZK21-1( TolkwfL) fL 1 T #OK 42.0 -44.5 -6.5
MSZ-003 YU -150m FP B KZK37-7( Talk#fL) FL 1 T Bk 46.5 -44.3 -6.8
MSZ-004 FLIB-150m H BLAS BE YLK 21.0 -31.2 -6.3
MSZ-005 Hil 304m FEIKA W IFHEK 21.0 -33.4 -5.8
MSZ-006 X ARFIRE S /NI i K 245 -30.1 -5.8
MSZ-007 FRAEI = 50k RN 3 Rk 18.0 -30.8 -5.7
MSZ-008 FRAEYTAT L3l 10m RIK 16.0 -33.7 -5.5
MSZ-009 M AL L i oK 23.0 -27.4 -5.9
MSZ-010 HRAELTIAT 5 R T 38104k K 22.0 -28.4 -5.3
MSZ-011 W DX R AN B 2 7K SRIK 12.0 -31.5 -5.6
MSZ-012 JHTR WSy HiZeoK 22.5 -27.7 -5.9
MSZ-013 ALY T A 57 SRIK 13.0 -28.2 -5.1
MSZ-014 YUl -150m FF B KZK39-4( Tk fL)fL 1 T Bk 32.0 -42.1 -6.5
MSZ-015 Uil - 150m A BE KZK35-2( Tk fL) FLH iR #ok 43.0 -44.2 -6.6
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Table 2 Hydrochemical characteristic of water samples in the Mianhuakeng uranium deposit,
Renhua, Northern Guangdong

‘ e | wer |kt [ one | o [nco, | so | | gnsmy | meie | U | oRa | pH

KEEG S
mg/L pwg/L | Bg/L

MSZ-001 18.19 0.24 1.12 37.41 3.22 153.50 7.87 46.45 46.45 144.80 120 0.026 7.88
MSZ-002 11.40 3.09 1.01 69.40 5.16 195.64 3.94 41.24 41.24 191.80 105 0.017 7.68
MSZ-003 17.36 0.75 2.05 65.27 6.45 213.69 | 14.79 46.45 46.45 213.50 76 0.022 7.82
MSZ-004 | 29.34 0.24 2.35 30.60 5.16 129.42 | 16.81 74.27 74.27 149.20 // // 7.28
MSZ-005 | 23.57 0.71 2.34 23.67 3.87 114.37 | 11.91 61.76 61.76 123.30 // /7 7.21
MSZ-006 4.38 0.61 1.93 3.50 3.87 30.10 8.55 13.41 13.41 37.90 // // 7.11
MSZ-007 1.24 0.44 1.16 6.90 3.87 12.04 5.76 4.90 4.90 25.40 /7 // 6.70
MSZ-008 4.14 0.24 1.84 3.04 3.87 24.08 4.95 11.31 11.31 30.10 // // 6.69
MSZ-009 1.65 0.51 1.89 3.11 3.87 21.07 5.94 6.21 6.21 27.50 // // 6.68
MSZ-010 4.54 1.65 6.84 7.55 6.45 45.15 6.54 18.11 18.11 56.15 /7 // 6.77
MSZ-011 2.48 0.99 1.14 3.12 3.22 12.04 11.88 10.31 10.31 28.90 // // 6.03
MSZ-012 3.29 0.61 1.44 2.56 3.61 18.06 5.35 10.71 10.71 25.90 // /7 6.69
MSZ-013 1.24 0.51 1.63 4.88 3.36 24.08 7.92 5.21 5.21 31.60 /7 // 7.13
MSZ-014 | 13.76 0.31 3.97 98.72 2.66 232.00 | 16.53 35.64 35.64 280.00 40 0.019 7.67
MSZ-015 9.38 0.08 1.16 76.56 1.23 171.80 8.21 23.75 23.75 263.00 92 0.024 7.42
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K EEBE A HCO,™ . S0,” [Ca™ Na*, FHE F%
2 MK BT A n(Na*) >2n( Ca™ ) >n(K*) , B
B SR CREINIBUF A n(HCO;™) >n(S0,% ) >
n(Cl™),

AR R HOK P U & 828 40~ 120 pe/L, F
PIE R 87 pe/L; Hi N #AIK** Ra & & M 0.017 ~
0.026 Bq/L, F3{H K 0.022 Bq/L, MMiiiFK R
IR B GTIERBRAK R U % Ra WK T4 HHBR

oK 5 R K T AR T RE B A, HoK Ab2f i oy
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H-32.3%0) ;8" Oy _qyow THH —6.3%0 ~ —5.8%0 ( ¥
{H-6.1%0) . X ULHIT X P 1K K HBR/K Y H—0
F) 5 R (H 5 b ROK A2, 349530 A0 T 2 Bk K Ze il
JUARAE TR BT (1 3) , ZRBH XN R KRB Y
R 5 IR AR K B A e, WTRE R FI A KR
KT S AN IR AT BE e

H122 1 K 3 F ALY R - 150 m HLiE 4G
FLI H B9 FRIK 3Dy gy TE 2 —44.5%0 ~ —40.7%0 ( *F-
PIH -43.2%0) 58" Oy 0w TH N —6.8%0 ~ —6.4%0 ( F-
BIE N -6.6%0) . X F#I/K H—O [ £ H 5
HhFIK SR RN IE BRK SRR 42, MR #ok
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Fig. 2 Chemical Piper diagram of water samples in the Mianhuakeng uranium deposit, Renhua, Northern Guangdong
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1988; 4 B1,2012)

B H—O [l Z A AR B2 e TK—34 (B &
K AR ELATE FH 58 3 K —2 B 7 I PR (2 e
42,2008 ; SR PR HESE, 2010) |, A DX AL A B8 L AE B
X A R (D7 A A DE A SE) 1Y
8D _syow 1H N —86.0%0 ~ —23.1%0 ( SF- Y1 -54.5%0)
8" 0 _syow TH A —4.06%0 ~ 7. 3%0 ( F-FI{H N 0. 4%o0)
(2= HMAE, 19955 T TSR 55, 2007 ) 5 1 — AL B
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POKAE BT B 0 B bR B 2538 WA, 1
BRAG 2 IR AR AT B R DA B N VR . T
UREB A ) B8 135 B 7, 1R 0K BT E I
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d-excessTELI/IN | W 3¢ B FROK 72 U 12 B8 I [A] B
AT HBTRE )22 | SOK b BT PR s A Xl iy fs
AR iy d-excess<—10%o , W] Ui B 2 T #1K,
e ZF T BIFEIK s 4 d-excess < 10%o , W) 156 B 2 TF 5 K
SRR 25 d-excess > 10%o , W) Ui B 2 5 BLAAN [R] < A
(R (5K AL, 1978 5 9545, 2007 )
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d-excess < 10. 5%o (“F-3IMH 9. 3%0) , 72 B X 4 1 T #4
IR IRy B4 S 55 AE T Y TE R K A 45 T L
(14, [A] Iy IR A2 X b FROK ] ST RE i, KA
YEFFREEASEL AT, 38 AR AR R 85055 . 3% 5 DX N A
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Fig. 5 Distribution map of d-excess value of geothermal water

in the Mianhuakeng uranium deposit, Renhua, Northern

Guangdong
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FAE 500 TR VR 3 b R #K 8Dy _gyow TH M
—44.5%0 ~ —40.7%o0, 11 3% 7K 8D _gyon 1 —33.7%0 ~
—27.4%0 , M FACRAENR = A 275 ~368 m, FHIZLEEL
PETTRAAS ) X N iR PR RS 25 AR K Bk i R
650~1150 m,
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TN DX A AR LD 45 U5 R T RE 2 L TR AR AR ST 2
NE [i] 2 g L] 20 19 D3 B0 2 v i 24 SE [m)
Zpg LA X (1 6) o (HRRAELT PRI B
LI & M HOKEL A A R, UK AL 40 A T RE AR
AEGTIT S DI DR I AR 25 R IX e A RT RE 1Y
SEVTHRAETTIRT S NE [ 255 1L R i X 8K
4.6 MIHBESHTUHXER

HuFRRE R I M AR IR TR Sl s R D
T 1 1 A i A e AR A LA T ThT (B,
2012) .

WX N B S o = s B R
(232+4 Ma) MBIk R S BEAE G A (160 £2
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Zhong Fujun et al., 2018) , T & 3£ 36 30 (4 4% A9 ¢
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WEAETTH PR ETLE AT T 25 A2 A g LR By 7=y
BB AR, HEA R U S5 13%x107° ~24% 107 (X
S5 ,2003) AR B A U B BT, HE
B RSBl IR, PRt is ) 5 R B A il 0 T gt
SRR R JE A, PTG o A I b LA

IS, i 7K A PRAE P2 I i B — > 2
BRE, W AR XA B kKB K& NE [0 7R KB
LTI AT R I W o 2t G R J] L A
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Study on Hydrogeochemical and Recharge Sources Characteristics

of Geothermal Water in the Mianhuakeng Uranium Deposit,

Renhua, Northern Guangdong

QI Jiaming, YE Songxin, FANG Xiaoqi, CAO Haojie, TANG Shiyao
Research Institute No. 290, CNNC. Shaoguan, Guangdong, 512026

Objectives: The paper has discussed the formation environment and recharge source of geothermal water,

based on the analysis of hydrogeochemical and geological conditions in the Mianhuakeng Uranium Deposit, Northern

Guangdong.

Methods: This paper was based on the methods of hydrochemical analysis, H—O isotope analysis and

comprehensive study of water samples.

Results: The geothermal water type was HCO, —Ca’*—Na", and 8D, g4y ranged —44.5%c ~ —40.7%o,

3"0y_quow Tanged —6.8%o ~ —6.4%o, distributed near the local rainwater line which was caused by atmospheric

precipitation. The water had strong renewability, short runoff distance and weak water—rock effect, which thermal
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storage temperature was 67.8°C , recharge source altitude 650 ~ 1150 m, circulation depth altitude -1250 ~
-660 m, and d-excess value ranged 7.5%c ~ 10.5%0 The uranium content which was 40 ~120 pg/L indicated that
the geothermal water was formed in an oxidizing environment.

Conclusions ; The recharge source was come from Nanshan area which was located in southeast of the deposit,
according to the geological and geomorphologic characteristics of granite area in northern Guangdong. The
groundwater depth recycle was the main reason of geothermal formation. To some extent, the present geothermal
water activity has inherited the characteristics of the paleo hot water during the metallogenic period, which had a
promoting effect on the formation of uranium deposit. The depth recycle of the geothermal water has indicated that
there was a very good prospecting potential in the depth of the deposit.

Keywords: hydrochemistry; H—O isotopes; geothermal water; uranium deposit No.302; Mianhuakeng,
Renhua, North Guangdong
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