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Characteristics of Mercury Pollution in Soil and Atmosphere in Songhua River

Upstream Jia-pi-gou Gold Mining Area

ZHANG Gang'?, WANG Ning'?, WANG Yuan®, LIU Te’, Al Jian-chao'

(1. School of Urban and Environmental Sciences, Northeast Normal University, Changchun 130024, China; 2. State Key Laboratory
for Environmental Protection, Wetland Ecology and Vegetation Restoration, Changchun 130024, China; 3. Research Academy of
Environmental Sciences of Jilin Province, Changchun 130021, China)

Abstract: In the studied area of Jia-pi-gou at the upstream area of Songhua River, algamation process has been applied as a dominant
method to extract gold for more than one hundred and eighty years, resulting in severe mercury environmental pollution. The total
mercury contents in the atmosphere and soil have been determined by mercury analyzer (Zeeman RA915 ") and cold atomic absorption
spectrophotometry ( GB/T 17136-1997) , respectively. To study the pollution characteristics of mercury in the soil and atmosphere, the
mercury flux at the interface between the soil and the atmosphere of 4 sampling sites Lao-jin-chang, Er-dao-gou, Er-dao-cha and
community of Jia-pi-gou have been determined with the method of dynamic flux chamber. Furthermore, linear regression analyses on
the total mercury contents between soil and atmosphere have been carried out and the correlation coefficient of mercury exchange flux
between soil and atmosphere and meteorological factors has been studied. The results are as follows: (DThe mean value of mercury
content in the atmosphere is (71.08 +38.22) ng-m*. @The mean value of mercury content in the soil is (0.913 1 £0.0408)
mg-kg ' ; it shows remarkably positive correlation between the mercury contents in soil and in the atmosphere. 3 The mercury
exchange flux between soil and atmosphere in different locations are Lao-jin-chang [ (129. 13 £496.07) ng-(m*-h) ~' ], Er-dao-gou
[ (98.64 +£43.96) ng-(m’>+h) ™' ] Er-dao-cha [ (23.17 +171.23) ng-(m’+h) ~' ], and community of Jia-pi-gou [ (7. 12 +46.33)
ng-(m?-h) ~']. @Solar radiation is the major influential factor in the mercury exchange flux between the soil and atmosphere in Lao-
jin-chang, Er-dao-cha and community of Jia-pi-gou. Solar radiation, air temperature and soil temperature jointly influence the process
of the mercury exchange flux between the soil and atmosphere in Er-dao-gou. Under the disturbance of terrain, three noticeably
distinctive trend features of daily change of mercury exchange flux between the soil and atmosphere have been formed.

Key words : total atmospheric mercury; mercury exchange flux; dynamic flux chamber; Jia-pi-gou gold mine; Songhua River
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Table 1 ~ Statistical summary of total mercury concentration in atmosphere of Jia-pi-gou gold mine area/ng+m ~
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Table 2 Statistical summary of total mercury concentration in

soil of Jia-pi-gou gold mine area/mg-kg ™!

Iy SRR FIEEORE R bR
AR HIEE 0.1895 0.0462
Eo AN 0. 506 6 0.006 6
TR A 0.687 4 0.0216
- 7 0.7260 0.0499
Je K VRN X 0.9453 0.0316
R EE SR 1.473 8 0.097 8
NFH 1.8633 0.0318
FHME 0.913 1 0.040 8

e K 18 4 A TR XK AR R 3 4, ok
Bifi KRR K i AN PR B, 7 IR EE A i g i BB
R BIF T DX 3 1 4 Bk B A 0 Al X 3R
] Sh I Z AL 3B i e (B 3) , X g ok
SEXE R TR K A i X, JCHAE &
X, B8 —w fNZE, TIHE L RS ER G, KI5
2.0
18}
16}
141
121

1.0
0.8

i

TiEW E&S —EW _EE RESX B AK

THEREB/mgke!

B3 XFASTARRNTEZRSENH
Fig. 3 Distribution of total mercury concentration

of soil in Jia-pi-gou gold mine area

2.3 HHESHE

X 45 R A BOR SRR P ER G
HEAT— TSk mH 43 B, e mHE 75 7 h y =75. 7554
+2.907, —H B EEMAIK (R =0.9446,P =
0.000) , WK 4, 9120 Wi, 3R RAOR M F 2



9 1y TRNIEE . PAETT i e 2 i &0 38 5 R AR TS YLk 2957
TR +171.23) ng-(m*+h) ", e W H/NX (7.12 =

e B 18 A TR R TR 4 T RATIIT B4R, R
B KRB HE ATREE 38 i TR TR T, K OR

46.33)ng-(m’-h) "'

160
AWTHE ARG E S R G IR A 5k R oy T s
Y NS N N . N F
I MRS T A LG, B RERER & 100 |
TORMRSS) MABH T (HR, HaseEy € 51
3 N y N pia]
)T, MRS RE, SRR F o
= S SIZ ) \ .
j(ﬂykﬂ’]ﬂi%?fé{ﬁ.‘ 04 7 i " 5
2.4 A/ RRGRBEGE HMERE R/meke !
/‘\ 7 4 lf—:_'; } //: ‘Elj:.x‘ \%Eéﬂ:
fﬁfr%:ﬁi, it mﬁﬁl?mﬁﬁ%a‘%]n A T
(%é 3) ’ %i}—< 129. 13 +496. 07) ng: (m .h) y— Fig. 4 Correlation analysis on the mercury contents
ﬁ‘i@(% 64 +43. 96) ng- ( m2 'h) - , :ﬁ@ (23 17 in soil and in the atmosphere
x3 FHEAL/RERTHBEEFHITER/ng- (m-h) ™!
Table 3 Statistical summary of the mercury exchange flux between soil and atmosphere of the sample plots/ng+ (m?-h) !
P KA ] S RKRE R/ME i 2% R/ DLk
Eok AN 2009-04-10 T07 .00 ~19:00 129.13 1 400. 03 -1419.98 496. 07 31/29
THE 2009-04-11 T07.00 ~19:00 98. 64 173.2 19.5 43.96 61/0
TER; 2009-04-09 T07:00 ~19:00 23.17 585.00 —-442.50 171.23 30/30
Je B BN 2009-04-08 T07:00 ~ 1900 7.12 127. 50 -138.75 46.22 33/24
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Table 4 Pearson’s correlation coefficient of mercury exchange flux

between soil and atmosphere and meteorological factors

e AN .= R THE7E REWEUNX
KBHFRSS  0.881**  0.723**  0.802** 0.799 * *
KAIRE -0.162 0.854** -0.162 -0.062
+HERE  0.063 0.539** -0.133 -0.032

1) = K P<0.05, * * K P<0.01

£S5 ERHAL/SARZHEEESKETFEREZE PEY
Table 5 The P value of significant difference between mercury

exchange flux of four sampling sites and meteorological factors

i H AN A THEE REEHPURX
KIHEEST 0,002 0. 000 0. 001 0.003
KAHEE  0.081 0. 000 0. 890 0. 064
THORE  0.073 0. 000 0. 608 0. 061

1)P<0.05, #RERBE,; P<0.01,FRERWDE
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