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Fig.1 Statistical histogram of beryllium in groundwater of
the Zhujiang Delta
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Fig.2 Location of the beryllium monitoring points in groundwater of the Zhujiang Delta

F1 HWIZANSHHRTRENESE
Table 1 Beryllium content of groundwater in each city of the Zhujiang Delta
X BEUA KA EREETA OB BEE%  BfEpel! BoME FHHugL!

Il 259 111 6 42.86% 2.32% 40.30 n.d. 1.08
il 217 83 5 38.25% 2.30% 7.70 n.d. 041
AREEN 164 109 7 66.46% 4.27% 10.40 n.d. 0.62
wII 78 36 1 46.15% 1.28% 12.10 n.d. 0.69
T 94 45 2 47.87% 2.13% 3.50 n.d. 0.53
BEpRT 28 8 0 28.57% 0.00% 0.40 n.d. 0.23
LI 64 27 0 42.19% 0.00% 150 n.d. 0.34
i 19 14 0 73.68% 0.00% 0.56 n.d. 0.15
R T 14 11 0 78.57% 0.00% 0.40 n.d. 0.19
K=MaX 937 444 21 47.39% 2.24% 40.30 n.d. 0.66

F D2 M GB5749—-2006¢ 4 1 K FHK TAERRHEYRIBRAE , & F 2 p g+ L WBAR 5 n.d 278 AA T I9(AUE XS
HoR T gt
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Table 2 Summary of beryllium exceeding points of groundwater in the Zhujiang Delta

MY Be/ugL" pH Al/mg-L™* M5 Be/ugL" pH Al/mg-L™*
NO1 104 - 19.39" NI2 2.74 11.72"
NO2 6.10 3.57" - NI3 403 347 22.64"
NO3 4.10 - 552 Ni4 38.0 6.32"

NO4 3.30 475 0.52 NI5 5.20 467 0.13
NO5 2.50 471" 348" Ni6 5.00 516 0.06
NO6 2.36 - 14.07" N17 2.40 555" 0.16
NO7 2.20 - 1157 NI8 2.05 432" 0.23"
NO8 7.70 5.58 N19 3.50 5.54 0.95"
N09 3.89 - 3.56" N20 3.30 462 0.30
N10 3.50 3.73 15.05" N21 12.1 9.61
NIl 3.00 3.74°

% 3 [ pH EIME T3 TR SR A B AR R

e =R AR, = T &L GB5749—2006 4 1 K H K T8 A bR ) 1 FRAE

Table 3 Detection and standard—exceeding situation of beryllium in groundwater with

different pH values

WPk pHAE  FERE R R B BRSO BXE BME CPHE
3.0~5.0 62 52 8387% 10 16.13% 40300 0043 1855
5.0~6.0 250 164 65.60% 3 120% 7700 0013  0.385
6.0~7.0 447 140 3132% 1 0.22% 38000 0005  0.462
7.0~9.0 143 40 2797% 0 0.00% 0990 0007  0.155

TE RO A/ IMEFTE SR XK AT G B gL,
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Fig.3 Concentration of beryllium as a function of pH in

groundwater
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Fig.4 Concentration of beryllium as a function of

aluminum content
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Table 4 Correlation between beryllium and aluminum in

groundwater characterized by various pH values

WFKpH A FEASL (=15 R P iR
3.0~5.0 31 [Bel=0.788+0.075x[Al] ~ 0.006 0.684  REE
5.0~6.0 111 [Be]=0.252+0.356x[Al] ~ 0.087  0.002 W
6.0~7.0 67 [Bel=0.147+0.131x[Al] ~ 0.129  0.003 W
7.0~9.0 22 [Be]=0.099+0.064x[Al] 0408  0.001 W

HLBR RN gL S BRBY BAA mg L™,
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Distribution of beryllium in shallow groundwater of the Zhujiang Delta and a
preliminary analysis of its origin

ZHANG Yu—xi, SUN Ji—chao, HUANG Guan—xing, LIU Jing—tao, JING Ji—hong,
XIANG Xiao—ping, CHEN Xi, WANG Jin—cui, CUI Hai—wei

(Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang 050061, Hebei, China)

Abstract: The distribution of beryllium —bearing shallow groundwater and the major factors affecting beryllium
enrichment were studied in this paper on the basis of chemical data of beryllium, aluminum and pH of more than
900 groups of groundwater samples collected in the Zhujiang Delta. The results show that beryllium content
varies from 0 to 4034 gL, mostly lower than 0.5 gL, and that the average content of beryllium is
0.66 p g-L™". The points in excess of the standard are only scattered in Guangzhou, Shenzhen, Dongguan, Foshan
and Huizhou, with the standard—exceeding rate being 2.24%. Beryllium contamination of groundwater has shown
characteristics of local spot distribution. The pH and aluminum are the major factors affecting the distribution of
beryllium in groundwater. Acidic and high aluminum content in groundwater and soil provides favorable
conditions for the migration of beryllium. Rock weathering and natural soil formation are sources of beryllium in
groundwater, and pollution caused by human activities has made an important contribution to the standard —
exceeding phenomenon of beryllium in groundwater.

Key words: beryllium ; distribution characteristics ; origin ;shallow groundwater ; Zhujiang Delta
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