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Fig. 1 The flow chart of salt field process
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Fig. 2 The flow chart of production process
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Fig. 3 Total organic carbon and nitrogen content of five
sample sites (raw brine, 8" carnallite pool, 48 m thick-

ener, 45 m thickener and 5" final pool)
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Table 1

Elemental compositions, atomic ratios and SUVA,, of the different sample sites ( raw brine, 8" carnallite pool,

48 m thickener, 45 m thickener and 5% final pool) from Qarhan Salt Lake

— C H N SUVA,,
REES H/C N/C 0/C
/% /% /% /(m™" mgC™")

JE i 45.18 6.06 2.47 46.38 1.61 0. 047 0.77 0.88
8" 43.26 5.53 2.35 48. 86 1.54 0.046 0.85 0.91
48 m HRFEHL 44.30 5.70 2.37 47.67 1.54 0. 046 0.81 0.94
45 m e %M 44.05 5.70 2.36 47.89 1.56 0. 045 0.81 0.90
5%t 42.21 5.80 2.36 49.63 1.67 0.047 0.88 0.90




$3

B BN, A SR ER B AL A 7 R AT L B ZE R B 17

ZRK,48 m WHHLH SUVA,, [k, 35 B
ALY & R L, Wk T o LY
SUV Ay fH/NTF SCHRRE 8 7K AT K L 7K h
[ SUVA,5, ) 17K BT 25 35 B A L) e
%, b KK T S A LA R

3.4 FTIR 3¢iE5o 47

TR LLANS GRS A] S B AT 3R AL ot i 4544
HIEREHIEE BT 4 5 AR ke 48 PPL B 4
P AL IME R 5 SRS A LYY
ZIHN 3 BB, 7E 3 420 em ™' (3 160 em ™'
2920em™, 2 80 em™'. 1 720 em™',
1 640 cm ™' |1 400 em ' AbHERA WU, SEEG S
Lty 5 AR fURE S Th B A AR ) A B R 1A 3222
A B2 e BERESE etk e DT AR
G/ E SN NIN-E

a)

2934 7637 1/1218
2995 1720 1400 1048

b) 3210

\‘%\\\\ijif/,,,,r~z’//"////,—__‘§\&—\\\J,/ji\f\\Jf\J//,\\\\"//
2034

1044

2981 172211685 45220

©) 34273160

el 1638\ 1200 1046
4) 426 3161 1721 1400

2985 16421222 1045
) 3170 1721 1400

€ 3426

2931 1046
So55 172216511207

3424 3173

l35'00l30IO0l25IOOl20IO0I15[00I l(l)OO' 5(I)0
Y Jom
B4 a)JfiK b)8" M A1t c)48 m ¥k HL.d) 45 m
WL e)5" Rt PPL 2K AT HLILL A Mg A
Fig. 4 FT-IR spectra for DOM isolated from raw brine,
8" carnallite pool, 48 m thickener, 45 m thickener and

5" final pool
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Fig.5 Py — GC/MS chromatograms of DOM extracted
from raw brine, 8% carnallite pool, 48 m thickener, 45
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Table 2 The pyrolysis compounds and relative peak areas of raw brine (A) , 8*carnallite pool (B) , 48 m thickener (C) ,

45 m thickener (D)and 5* final pool (E)

F 5 % A% B/% C/ % D/ % E/%
1 N,N - —HI3E -1 - gt 4.19 3.57 3.94 2.23 4.23
2 O HE H AR ot 3.87 3 5 4.02 2.14 3.89
3 2 — LI - ' 11.25 - 11.92
4 fis R 23.11 20770 11.83 20. 11 12.04
5 1 -3 -1,3 -8 2.68 > 6 2.08 1.83 1.60
6 1 - IR - 0.95 - -
7 ES - 0.8 0.42 1.11
8 2 - - 214 0.52 - 0.57
9 2 - ZHnking - 0-45 1.55 - -
10 2,5 - 5Lk - 2_99 1.85 2.40 3.82
11 2 - IR 6.24 1:65 2.18 - 2.37
12 e LK IR 0.62 0.6 0.58 0.21 0.72
13 | -HE-2-FHoOk-1 -8 1.51 st 1.72 1.35 1.76
14 3 - HEAROIE 0.97 0.7 0.92 0.79 0.97
15 N 1.35 |2 0.68 1.05 1.09
16 2 2.19 5 7 3.32 2.02 2.00
17 3-Hoa -1 - HEE 0.91 0.78 0.76 0.87 0.78
18 WE A - 035 - - 0.13
19 4-H3-23- 50k -0.38 0.59 0.3 0.25 0.33
20 24 - 0.67 - 0.73
21 3 - BRIEDTIRIE 0.8 2'_18 - - -
22 5 —¥HIIE-2(5H) - kIR 2.78 1.41 3.25 1.83
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HR2-1;

5 = % A/ % B/% C/% D/ % E/%
23 25 - ZHIE-XN-24 -8 - - 0.70 - -
24 55 ——HHEH-13 -4 - 0.26 0.21 - -
25 2,3,5 - =k 0.91 0.54 0.70 1.01 1.02
26 2,55 - =HEIFL M - 0.24 0.36 - 0.63
27 b 4.76 3.84 3.85 5.47 3.87
28 4 - BRI H TR 1.2 - - 0.74 -
29 3 - FEIRLIR - - - - 0.95
30 1,2 - ZH3E -4 - WHSE - 1 - s 0.96 1.65 1.07 0.80 0.89
31 Sk R T 1.44 1.05 1.03 1.08 2.34
32 % 3 0.67 0.86 1.09 0.47 0.59
33 2 - LIk 0.26 0.30 0.25 - 0.23
34 Xof 2.29 2.80 2.99 2.43 2.17
35 2,5 - BT -1 - 0.81 - - -
36 4R -1,3 - 0.82 0.94 0.53 0.68 0.81
37 3- LK -1 - BRI - - 0.27 - -
38 I 0.58 - 0.48 - 0.47
39 1 - T4 - - - 0.81 -
40 1,3 - “HILH 0.92 1.63 1.32 0.71 0.83
41 SR HIK 0.19 - - - -
42 6-HR -5 - -1 - - 0.42 0.31 - -
43 2 - HEE -2 - RIETR 0.83 1.15 1.11 1.01 0.98
44 1 - (2 -wkmgks) - 28 0.45 0.44 0.42 0.36 0.47
45  2(5H) - W:mgER 1.22 0.6 1.15 1.13 1.25
46 1 - 32 HLRE 1.38 1.46 1.09 1.27 1.27
47 3-(1-HIEZHL) -2 -3 -1 - i 0.17 1.14 0.82 - -
48 2 - -1 - - - - 0.94 0.21
49 1 - (1 - 323 - 3 - - 0.34 - 0.20
50 5 - FHEL —2(S5H) W 0.43 - 0.35 - 0.46
51 K AT 0.96 1.73 0.83 1.39 1.16
52 1 - &S -1,4 - 2 - - 0.30 0.44 -
53 1 - S FEURnE 0.34 - - - -
54 3-[N - IR 0.81 0.93 0.40 0.88 0.43
55 5 — HEL -2 — kg B 6.62 5.49 5.71 6.30 4.7
56 4 - -2(1H) - MLEERR 0.7 - - - _
57 S 1.54 1.31 1.93 2.64 1.49
58 B - 1.58 0.72 - -
59 1 - 3847 - - 0.15 0.48 0.13
60 1,3,5 - ZHHHK 1.55 1.45 1.57 1.28 1.27
61 2,5 - IR - - - 0.69 -
62 3,5 - W3 -2(5H) - kg 0.54 0.7 0.41 - 0.40
63 4 - FAELEHR - 0.41 - - 0.12
64 2 — FIE — TH - kg - - - - 0.49
65 1,2,4 - = HIER 1.55 1.46 1.40 - 1.65
66 M= - 1.50 1.37 1.26 - 1.49
67 IR 1.87 1.92 1.82 2.25 1.99
68 P - - - - 0.66

69 B - 0.79 0.71 - -
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gk2-2

¥ % A% B/% /% D/% E/%
70 2 - HE - KW 0.89 1.15 0.97 - 0.80
71 2,34 - = -2 -FIIE -1 R 0.22 0.43 0.29 0.34 0.25
72 1 — 32T - - - - 0.18
73 3 - HI3E - K 1.63 2.06 1.75 1.75 1.73
74 1 -5 -2,3 - R - 0.62 0.36 - -
75 2,5 - "5 -3,5 - ZH 3 -2 - ukImgiEd - - - - 1.09
76 1 - WAL - 0.97 0.87 - -
77 2 - A - - - - 0.48
78 FESEHI A HE T 2.66 2.38 2.13 2.03 2.35
79 (1-HRW ) - b - 0.90 0.26 0.61 -
80 1 - AEE-1-24M 0.42 - - - _
81 2,3 - HIRIKE 0.73 - 0.95 1.11 0.83
82  2-ZH-1,3- THIHE 0.20 - - - -
83 1-F3-1H - 0.43 0.98 0.49 0.37 -
84 BT FER - 0.56 0.28 - 0.17
85 1 - THeg 0.16 - 0.45 - 0.40
86 1 - (3 - AR - 2R - - 0.34 - 0.42
87 1 - +—# 0.27 - - 1.36 0.27
88 i - - 0.32 0.49 0.20
89 2L - 0.29 - 1.43 0.58
90 i - - 0.04 - -
91 1-+=% - - - 0.68 -
92 + = - - - 0.23 -
93 B3 0.27 - - 0.56 -
94 1 -+=% - - - 0.53 -
95 1 - Pk - - - 0.62 -
96 +- P - - - 0.66 -
97 PN 0.75 - 0.21 1.06 0.64
98 3 - T HEEIR RN - - - 0.13 0.31
99 + = - - 0.35 4.60 0.80
100 3 -4 -1,2,3 - =W -4(3H) - 0.72 0.81 0.36 3.33 0.77
101 1-4-+="h 0.27 0.18 0.07 0.79 0.08
102 1 -+ 0.20 0.29 0.06 0.92 0.06
103tk 0.18 - - 0.07 - 0.08
104 pupg - - - 0.11 -
105 =@ 0.13 - - - -
106  +pum - - - 0.10 -
107 1=+ 0.10 0.04 - 0.14 0.05
108 X1 - FHL -4 - ol ) 4728 — H IR TR - 0.33 0.26 1.30 0.38
109 11—+t 0.14 - - - -
110 -k 0.10 - - - -
11 2,3,3 - =HHkps 0.17 0.07 0.05 - 0.08
112 1 -+/\% - 0.03 0.02 0.17 -
113 n-T7@ 0.11 0.03 0.05 - 0.04
114 FJuke 0.09 - - 0.14 -
115 9 - =1k 0.07 - - - -
116 n-1-Ltf - - - _ -
117 X (2 -2 2 0.06 0.05 - 0.18 0.06
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Composition Analysis of Organic from Some Stages of Potash
Fertilizer Production in the Qarhan Salt lake

HUANG Meng-li"*, YANG Ke-li'"?* ,ZHANG Yao-ling' ,QIAN Gui-min' ,DONG Ya-ping' ,LI Wu'
(1. Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining ,810008 ,China;
2. University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract ; Bond Elute PPL was used to isolate dissolved organic matter (DOM) in the salt lake brine from
the production line of one million tons of potash fertilizer of Qarhan. The isolated DOM was characterized
by elemental analysis, UV-visible spectroscopy, Fourier transform infrared spectroscopy ( FTIR) and py-
rolysis-gas chromatography/mass spectrometry ( Py-GC/MS). The analysis results indicated that the com-
ponents of DOM in Qarhan Salt Lake brine are mainly alkanes/alkenes, aldehydes, ketones, N-contai-
ning compounds, alicyclic, fatty acids, aromatic as well as furan and furan derivatives. The content of
alicyclic, fatty acids, aromatic, furan and furan derivatives was relatively higher.

Key words:Salt lake brine ;Solid phase extraction ; Dissolved organic matter; Potash fertilizer production
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Differences of Particle Parameters Calculated by Graphic and Moment
Methods in Sediments at the West Taijinar Salt Lake Region

ZENG Fang-ming' ,ZHANG Ping’
(1. Qinghai Institute of Salt Lakes ,Chinese Academy of Sciences, Xining, 810008, China ;
2. Library ,China University of Geosciences , Wuhan ,430074 , China )

Abstract ; West Taijinar salt lake is an important production base of salt lake resources. Grain size of sed-
iments in salt lakes can reflect the depositional environments and dynamic changes in lake conditions,
which is of significance for understanding the formation and evolution of salt lake. Currently, report about
particle parameters ( mean grain size, standard deviation, skewness and kurtosis) in salt lake sediment is
still few. Based on the Beckman Coulter LS 13320 laser particle sizer, the grain sizes of 121 samples of
the sediments from the West Taijinar salt lake region ( XT section, 240 cm thick) have been tested. The
particle parameters of the sediments in XT section have been compared by methods of graphical and mo-
ment methods. The results show that: (1) For the sediments in the XT section, the mean grain size and
the standard deviation calculated by graphical and moment methods are very consistent, and both can
substitute for each other; (2)There are significant differences in skewness and kurtosis derived from the
two methods, and both cannot be replaced for each other; (3) Due to the moment method considering
the whole frequency distribution of the grain size in a sample, the particle parameters derived from the
moment method are more comprehensive than those obtained by the graphical method.

Key words: Qaidam basin; West Taijinar salt lake; Grain size



