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Research of Potassium Flow and Circulation Based on Substance Flow Analysis

BAI Hua, ZENG Si-yu, DONG Xin, CHEN Ji-ning

(School of Environment, Tsinghua University, Beijing 100084, China)

Abstract: Mass of potassium is consumed in the process of crop production, which is the dominating section of potassium flow and
circulation in China. However, the degree of self-sufficiency is relatively low due to the deficient domestic resource of potassium. This
study analyzed the key links of potassium issues in crop production and consumptive use in 2009 based on substance flow analysis. The
results indicated that the farmland nutrient balance of input/output couldn’t make even, with a heavy deficit of 50. 4 kg-hm* at the
national level. Meanwhile, about 2. 31 million ton of potash fertilizer was washed away into the hydrologic cycle, which accounts for
40.97% of chemical fertilizer applied in the whole year. Domestic wastewater in urban and rural areas was identified as another
primary source for the transformation of potassium from terrestrial ecosystem to water environment system, annually contributing 671 and
547 thousand tons, which takes up 19.00% and 15.50% , respectively. And the amount of potassium in effluent of wastewater
treatment plants was 505 thousand tons per year, accounting for 75.25% of the total emission in urban areas.

Key words: potassium; substance flow analysis; domestic wastewater; water environment; nutrient loss
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Table 1 ~ Calculation method and parameter values in research of potassium flow and circulation
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Th2EEIE 1, — IR YN 1, =5.64 x10° 1
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R, : EEAELHRD] R, =60%
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HEERIR I, L =CxR x> (p xk) {Ql ;;).¢ FERAERRIEMES p, (i =1,2,3) =50.50%,
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Fig. 2 Potassium input and output structure of crop production
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3.1

Potassium flow and circulation based on substance flow analysis (Unit; x10* t)
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Table 2 Main crops and straw production in China (2009)

T ] y =N -} =N
fewppe  EIELREPE ey W
WEAEY 108 985. 8 53082. 1 59 516. 01
“H 88 401. 1 48 156.3 54 387.94
iEE 29 626.9 19510.3 0.97 18 924. 99
INEE 24290. 8 11511.5 1.03 11 856. 85
ESS 31182.6 16 397. 4 1.37 22 464. 44
“&F 787.9 122.5 1.51 184.98
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ok 11948. 8 1930.3 1.71 3300. 81
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