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Abstract: In order to understand hydrologic cycle around Da Qaidam salt lake, water and suspended particulate matter (SPM) and

sediments samples were collected in March and July in 2016. The activities of radium isotopes of brine water, deep hot spring wa-
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ter, shallow spring water and river water were measurement. Moreover, the radium isotopes activities from SPM and sediment were
obtained by experiments of desorption and diffusion. The results showed that the activities of **Ra, ***Ra, **Ra and *®Ra of lake
water in estuary were higher than those of in lake centre, and they increase with the salinity, and then decrease with the salinity
when salinity is greater than 168.99%o, suggesting that radium were desorbed when groundwater or river water met salt lake water at
beginning at low salinity, and radium were co-precipitation with Ca or Ba at high salinity. The activity value of *>Ra, ***Ra and
28Ra in deep hot spring water are about 3—4 times as much as those in shallow hot spring water. However, °Ra activity values in
shallow hot spring water are higher than that of deep hot spring water, which show an obvious accumulation phenomenon at the sur-
face. This is because half-life of *>Ra, ***Ra and **Ra is very short, it is easy to attenuate, while the long half-life > Ra easy to
accumulate, indicating that the migration direction of Radium is from deep to upwelling. The sources of radium in Da Qaidam salt
lake are mainly from deep hot spring water, shallow groundwater and river water. The infiltration of rain and melt snow water to re-
charge deep and shallow groundwater and surface runoff. A part of the deep hot water rises to the surface, and then converted into
shallow groundwater after passing through the mountain pass. The other part of deep hot water were flowed into Da Qaidam salt lake
by the deep fault. The shallow groundwater entering into the lake basin. Surface runoff supply shallow groundwater by infiltration at
and inflow into the lake basin during wet season.

Keywords: Radium isotopes; the source of radium; hydrologic cycle; Da Qaidam salt lake
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Fig.1 Hydrogeology and geology of Da Qaidam salt lake (Modified according to the reference [20])
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Fig.3 The distribution of Radium isotopes activity of water in Da Qaidam salt lake
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Tab.1 The desorption Radium activity of suspended particulate matter of river

FESh S R/ %o 2 Ra/ (dpm/kg) 24Ra/ (dpm/kg) 26Ra/(dpm/kg)  *Ra/(dpm/kg)
R2-5 6.50 5.07+0.21 113.36+3.4 73.16+0.14 235.80+0.50
R2-15 13.66 7.82+0.33 168.72+5.06 87.24+0.14 311.30+0.53
R2-25 24.77 9.93+0.42 319.84+9.60 111.79+0.14 344.04+0.52
R2-35 35.50 3.07+0.13 318.51£9.56 87.65+0.14 375.18+0.52
R2-45 46.60 11.14£0.47 195.94+5.88 99.38+0.14 331.05+0.52
R2-65 64.00 16.20+0.68 59.17+1.77 108.86+0.14 430.14+0.53
R2-85 83.94 4.97+0.21 242.63+7.28 118.96+0.14 392.44+0.53

R2-105 104.10 9.21+0.39 283.31£8.50 87.63+0.14 255.18+0.50
R2-125 125.76 15.38+0.65 177.98+5.34 142.41+0.14 413.70+0.53
R2-145 146.01 12.04+0.51 190.27+5.71 54.41+0.14 265.22+0.51
R2-165 165.05 1.09+0.05 257.45+10.12 65.92+0.14 252.13+0.51
R2-185 187.30 1.17+0.05 140.06+6.60 113.63+0.14 270.17+0.51
R2-205 206.85 7.87+0.33 11.24+0.34 166.45+0.15 341.29+0.53
R2-235 233.00 4.80+0.20 46.65+3.80 313.62+0.36 733.37+1.27
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Fig.4 The relationship between Radium isotopes activity and salinity of waters around Da Qaidam salt lake
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Attached Tab. I The Radium isotopes activity and other parameter of samples

i A/ gl R BREER/ 24 Ra/ B Ra/ 25Ra/ Ra/
vy () ) %o km  (dpm/(100 L)) (dpm/(100L)) (dpm/(100L)) (dpm/(100 L))
3L1 37.85 95.25  233.00 1.55 119.57+5.98 9.53+0.67 26.59+0.05 67.26+2.79
312 37.85 95.25 240.41 1.53 84.12+4.21 5.76+0.4 19.01+0.07 48.53+2.03
313 37.85 95.25 240.41 1.52 54.99+2.75 1.91+£0.13 20.13+0.06 67.87+1.93
3L3-1  37.85 9525 24041 1.52 — — 3.29+0.05 5.61+0.64
314 37.86 95.26  234.75 1.40 25.04+1.25 0.42+0.03 19.85+0.03 74.04+2.74
3L5 37.86 95.26  240.26 1.38 126.16+6.31 7.55+£0.53 37.59+0.05 78.77+3.02
3L6 37.86 9526 239.58  1.21 27.82+1.39 3.52+0.25 19.19£0.02 44.5£0.99
3L7 37.86 9526 239.58 1.26  100.57+5.03 1.80+0.13 23.08+0.05 54.72+2.80
318 37.86 95.26  235.59 1.00 113.73+£5.69 7.58+0.53 27.59+0.05 72.36+2.84
319 37.86 95.26 217.61 0.48 37.69+1.88 4.61+£0.32 34.76+0.05 83.84+1.91
3L10  37.85 9526 41.83  0.01  581.00£29.05 8.48+0.59 79.56+0.04 233.36+1.78
3L11 37.87 95.26 168.99 0.06 544.87+27.24 7.90£0.55 85.97+0.05 217.04+2.18
3L12 37.87 95.26  187.97 0.12 350.21+17.51 12.95+0.91 50.7+0.05 127.61+£2.24
711 37.85 95.28 44.60 0.60 213.20+£10.66 24.32+1.70 71.01+£0.05 233.13+0.61
712 37.85 9528 4420 0.66  172.65+8.63 14.02+0.98 — —
7.3 37.85 95.28 43.80 0.75 158.42+7.92 9.83+0.69 91.65+0.04 206.95+0.61
714 37.85 95.28 43.40 0.82 162.80+£8.14 22.60+1.58 94.37+0.05 215.77+0.61
7L5 37.85 9528 37.40  0.86  229.35+11.47 19.28+1.35 104.80+0.05 216.86+0.61
7L6 37.85 95.28 42.80 0.92 234.17+11.71 11.04+0.77 101.57+£0.04 214.52+0.61
TL7 37.85 95.28 42.10 1.01 144.16+7.21 14.46+1.01 140.54+0.05 258.23+0.61
718 37.85 95.28 41.30 1.11 165.56 £ 8.28 27.76+1.94 98.32+0.05 211.37+0.61
719 37.85 9528  41.00 1.21  166.74+8.34 17.55+1.23 114.63+0.05 227.59+0.61
7L10 37.85 95.27 3.00 1.38 10.66+0.53 3.44+0.24 38.48+0.04 144.59+0.59
7L11 37.85 95.28 1.90 0.90 81.81+4.09 4.70+£0.33 27.17+0.04 81.87+0.58
7L12 37.85 95.27 24.60 1.37 76.03+3.80 16.11+1.13 74.37+0.04 146.76 +£0.57
7L13  37.85 9527 240.00 145 47.63+2.38 9.81+0.69 5.02+0.02 16.84+0.08
7L14 37.85 95.27 52.10 1.48 331.24+16.56 13.07+0.91 116.77+0.05 248.18+0.61
7L15 37.85 95.27 11.40 2.00 35.30+1.76 4.05+£0.28 64.92+0.04 116.67+0.57
7L16 37.84 95.26 4.30 2.53 63.41+£3.17 5.93+0.42 48.09+0.06 88.48+0.78
7L17  37.85 9527  5.20 1.65 79.05£3.95 3.830.27 52.46+0.04 111.53£0.56
7L18 37.87 95.26  219.53 0.10 305.61+15.28 13.95+0.98 37.74+0.04 102.65+0.52
7L19 37.79 95.24  236.16 0.10 103.01£5.15 1.92+0.13 25.53+0.04 89.23+0.56
7120  37.79  95.24 - 0.17  124.27£6.21 5.95+0.42 33.62+0.04 109.75+0.56
7121 37.79 95.24  235.66 0.27 98.73+4.94 3.61+0.25 27.47+0.03 89.72+0.56
3WS1 37.93 95.38 0.63 11.86 31.34+1.57 — 95.16+0.06 54.22+2.39
TWS1 37.93 95.38 0.90 12.28 664.32+£33.22 12.58+0.88 1190.49+0.07 889.24+0.71
7WS2  37.93 9538  0.90  12.25 1924.72+96.24 51.13+3.58 891.93+0.06  2404.44:0.83
3SC1 37.86 95.4 0.21 9.35 170.02+8.50 35.79+2.51 41.44+0.09 116.36+3.77
3SC2 37.88 95.26 0.13 1.15 43.52+2.18 — 34.74+0.06 84.64+2.42
3SC3 37.91 95.20 0.20 1.19 48.28+2.41 1.81+£0.13 22.46+0.04 61.92+1.88
7CS1 3779 9547 024 1647  26.00+1.30 3.79+0.27 20.50+0.03 37.33+0.11
7CS2 37.79 95.47 0.50 — — — — —
3R1 37.86 95.34 0 0.11 218.03+10.9 12.09+0.85 89.63+0.05 209.59+0.70
3R2  37.87 9526 024 464  111.34£5.57 3.6420.26 25£0.03 218.81+0.69
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Feah @ R/ B IR/ Ra/ B Ra/ *°Ra/ *Ra/
%5 (°) (°) %o km (dpm/(100 L)) (dpm/(100 L)) (dpm/(100L)) (dpm/(100 L))
7R1 37.79  95.46 0.50 15.53 76.26+3.81 1.56+0.11 16.83+0.02 99.54+0.32
7R2 37.86  95.41 0.30 10.06 91.17+4.56 1.34+0.09 7.27+0.05 101.24+0.70
7R3 37.86  95.40 0.30 9.77 90.65+4.53 0.86+0.06 7.83+0.05 100.49+0.68
7R4 37.73  95.31 0.40 8.49 10.75+0.54 0.60+0.04 4.45+0.04 30.26+0.09
7R5 37.87  95.26 0.30 0.10 20.39+1.02 0.30+0.02 7.67+0.04 34.94+0.08
TR6 37.87  95.26 0.40 0.01 21.13+1.06 — 8.16+0.04 30.88+0.08
7R7 37.84  95.34 0.40 2.95 119.08+5.95 1.40+0.10 14.09+0.04 179.7+0.58
7R8 37.84  95.29 0.50 0.02 17.45+0.87 1.13+0.08 11.58+0.02 58.73+0.27
Rain — — — — — — 12.72+0.25 0.82+0.01

# 3L 9 3 A WIAKREG,TL D 7 H WIKRES,3WS o 3 3 RLROKAE &, TWS S 7 A IRUR KRR, 3CS O 3 3 W SRREE L,
TCS g 7 A KRR, 3R S 3 ANAAESL. TR o 7 H IRRE A, Rain S FIKRE S, —RFE AR ).





