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The chemical composition and quality evaluation of surface water in Qinghai Lake areas
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Abstract: In order to understand the chemical composition and the quality of surface water in Qinghai

Lake areas, water samples in river and lake were collected in 2009. In general, the water quality of

surface water in Qinghai Lake was pretty good, although pH and COD exceeded the class V of water

quality standard. Ca’* and SO,” were the main cation and anion of river water samples, while Cl” and

Na' were the main ionic species of lake water samples. The levels of DOC and COD revealed the serious

organic pollution of surface water in Qinghai Lake areas, and some measurement should be taken to

improve the water quality in this area. The ions composition of water between river and lake showed

remarkable different, which implied that the chemical composition of the lake water was mainly decided

by evaporation and crystallization, while the chemical composition of the river water was mainly decided

by decomposition of carbonate.
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TER R E N %, Xu et al (2010) 75 F M TFHFHIK T
122 A AR AT T 40 B o AR R I8 i 251 4
AR A WLBS S5 7 TH 43 BT 7K 5 Gt ol 6 ] 9 i 0
fief W, o

B, ARRPEE, AT E RS R AR AR,
PRIT 3200 m, SAHIAIA 4300 km?, 2R 5K A
Bl AT o T W0 EL AT i RO Bt P A, D
B, HEGRZ X%EEN, BEEY, AFEK,
HBELZ NN R Wil WHREZE, TBEFE
llip

AR B B E, TRt & I T A4
AHRIABEIE M, B0 WK BB R, dh
Thr, FEmAL IR 5 . AR 7T T A 6 75 A A )
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(A T U R T I A A E A A, IR A
TR DL S I A 25 A ¥ B L T N R A
PIE NS S
1 H#mXESHH
1.1 HmRE

AHFFE T 2009 4F 10 H 24 H % 26 H X b
K3 DA B G T2 B N I s R X HEAT I K 8
KEIRJZAKFE OKIEBAT 0.5 m) KA. 7K KFE
K EATRSE R SR VP RS IR 55 VA
DA S R G Ath (9 N IBYRT 3 s 7K KR SRR 00 B 5
R 1T =4 SR RS = 4 P T W ] B S A
PRI B KSR iEllasg K, S48 g A
GPS #EMfE AL, FEah B 39 4.

R C R PRI R IZ K,
s A FH A2 2 KE e 5 Ik 53 K
THYE S I o FE SRS 1AM, HFHET
RS DR UERE SO TCTE 3. A 0.45 um AL
JEIE (Millipore) i S 7K FF J5 3 N TG 8 5 £ 045 Y B
M, 1F 3~5CIVKF T ORAE, FE BT, FERIRAE
ERAE I ORI IS PURR Y BEHAT (B R,
2002; SKAZR, 1995) .

1.2 t#&maHh

(1) pH {EAHL SR &

HHE 43 A o P M54 (DELTA320) pH {CF1H
fii (DDB-303A 71D HL 3070 il M 7K . ] 7K
] pH f 5 H T % (Electric Conductivity, EC) ,
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FRI3 5 K GB6920-86 KI5 1t B 3 Hi A 7% o

(2) IKEPETHLE 11053 b

A FTAL 3k 22 A\ A 7 1) DX-600 2
Tl OO A R B ML ES 7 (Na's NH,'
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NO, ) o BH & 71 A CS12A B 43 1 A 9k vk W

20 mmol- L™ [ H e i 2 (MSA) W, Wikl
1 mL-min s BA & 74 F (19 23 #T #: 0 ASTI-HC il
AGI11-HC {54 K J2 ASRS #1 #%, WyE W A
25 mmol-L™" [f) KOH % ¥, ¥i# N 1 mL-min'. FH
B Na's NH, . K'. Mg™ Al Ca™ (R AA i bR
Sl 46ugl ' 41pugl ' 105ugL 'y 9.1 ugL”
A198ugL"', M8 1 F. CI'. NO, Fl Br [
A B34 40.5 pg- L', NO, MSO,> 7k
15 pg' L' F120 ugL's

(3) HfRPEA NI 3B

A SCR FH IR B Ak — 20 B2 AWk I
IKFE 1R o A BL R . S50 T A I A 28 A
ET1020A S ATHUER BT Kl S BRA 0.01 mgL .
A SE AR S R R (DC) ATEHLEE (DIC) 1)
ik, A ZE A RE S s R A ALK (DOC)
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I 5%
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FE bR 2R, BRA 10 ANFE S AR — IR
YRE SRR 0.03~0.1 pgrmL " IR, AR v
2T £30%;: UFEMIKREER 0.1~0.15 pgmL ' 1,
AT R UE R 25 /N T £20%;: 24 FF ¥ WK A
0.15 pg'mL ™" LU IR bRvEm 2= 76 +10% LAPY
2 #REWE
2.1 K EAKE) pH EFBESE

IK AT pH B A2 187 8 7K A 7K 5 1) — T
3R br. 3£ 17 51 4 22091 K pH A E LY
8.9~9.09, “FIME N 9.05; TZAWBI pH {H o [l
) 8.41~9.01, “FIMH K 8.56, X i W] ¥ W] 7t 5k
AT, T RE S X O A B RIR 2 1
ARG G MEHT (20050 ST R K
D 25 S5 AR S AR — 3 &R R )
pH K/ Ok g3 > 5 By > g0 5 > 10 By > 1)
KRR > YLVG VA KR T KFE R pH K/ A SR
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W1 FOBHW . LA L, HpH AR, ik
FIE FATARE V FobrvE (RkEF4E, 20105 %7
2, 2010; ARAKMESE, 2010, % EIZE, 2003) .

FEL 5 25 T D) 0 7K o v b A 2 11 e
B KIS LN 30000 psem s 35 T K G
S350 100 pscem ™o TR K HL S R AR F Y
3.93X 10°~5.16 X 10> us-em ™, ] i K Ff L 5 R AR 4,
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FTHNR Bl h5, AWK LR KK R
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2 Rt T H RIS IR KT RRE
HNa" ¥ AR Ak Y B E8.6~21.4 mg L', FHIMH A
15.7mgL"; CI ¥k B A8 4k 10 [ /&5.2~37.2 mg L™,
S E H20.4 mg-L7'; NO, 3K JE 4% 1k i H
JE2.1~18.8 mg'L', “F¥ Mk 7.6 mgL'; SO
WO AR AL B 218.9~56.4 mgL, Py
4} 347 mg- L' WK FE N ¥ 5 AR Ak S 2
2558.2~7083.7mg'L"', °F ¥J 1l H4921.8 mgL;
Cl ¥k i 7% 4k 75 [ J2£3565.1~10292.7 mg-L™', “F 1
f§ H7231.2mg L NOy H A7 — A A7 K,
W ¥ 44,7 mg-L'; SO, K JE A 4L vu [l 2
1432.9~3785.8 mg-L', “F¥{iH 2730.7 mgL s
222 KA AR5 b

S BT S =S 1 N ) = £ 5 A
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Table 1 Comparison of pH, EC from river and lake in winter
ML pH EC (us-cm’")

I 8.6 406.9
KAE 9.0 536

i -

7 17 2/ ME 8.4 282

i

F SREA 8.5 372
RGAES 0.05 47.6
R SLIE 9.1 4.7
NI 9.1 52

Bl 2 M 8.9 39

K . .

¥ B 9.1 4.7
brE 22 0.04 0.46
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KRR H, NOy A — DA AT H . Ca™ i
FEMWPHE T, RS TR 39.17%, 1 SO,”
BN, A TIRER 21.97%. Tl
IR 2 B S YR T B S K Rk, i
HERIR #h 28R RERERINRE 4 Ca®, T EUN
Wb Ca¥ IR (T RESRAE, 1982; T B4,
2010) o VPR AKHFE P B R 56 R AL AR 3z /N AR
TR K K TR I 1) $5e K PR AFL 250 mg L', 7F
B K BRI

SRR L, I AKRE b B R A A i o
OB 74k B2 Cl > Na™ >S0,” >Mg™> K >
NO, > F > Ca™, NO, K. Wik Na" Je &t
BIRBHES 1, dT RS TR 30.44%, 1 Cl & 5
TR, R TR 44.73%. X 5
WraE (2005) BIBFFCHEAR—E, RUITTHEHIHIKE
TIREFEBET AR, WKTh Ca® RN, X
AT B T i IR R R ot B E L, 80Kk

HABAR/N (Xu et al, 2010) o #8510 /K 76 % A
FH RN 5 288 (1) 45 it i P i 7 W T K A 2 A R ) 32
TR ZE (Xu et al, 20100 o HAb, LEFKIKVEM
T, RHLR SRR DL AR I AR R S R s
AT AR, A PV AR ) B TR S R VA
FE—E R FE AR A BRALTVT R ) #h 40 G 1 (Jin et al,
2010; Zhu and Yang, 2007; Zhang et al, 2003) .
HUFHIHI K RS L e K 2w, H S Sh A
KR ER B A XS 7K A AR R £ S I AR A S AT I I
TEIER (s, 2005) .

Mg®" J2& i 7K Bf o BRNa" Ah 1 2 B B 1,
X R A U K Mg /Ca L AR . ok
37.3~106.9, T HMg™ i EEAR K, Xt 5 Bk ik
()1 A J5t Bk R I JE 4R K (Jones and Deocampo,
2003; Inhaber, 1975) .

W B % (2005) F 2002—2004 4F X i 1% 4k
{1 M0 45 R S s KA R A TR B 5 S BB AR G

22 THEBATIUK. BUKES TR (0 mgL™)

Table 2 Comparison of ions from river and lake in winter

Na' K Mg”  Ca™ F Cclr NO, NO, SO
SERME 15.7 25 14.6 61.7 0.2 20.4 0.1 7.6 34.7
b} =N 21.4 3.9 207 759 0.3 37.2 0.1 188 56.4
it /ME 8.6 1.7 113 524 0.1 52 0.1 2.1 18.9
¥ EEPA 17.5 23 14.3 59.4 0.2 21.2 0.1 49 33.7
SERME 4921.8  283.6 8948 165 445 72312  na. 447 27307
bl A 70837 5189 12381  37.6 814 102927 na. 447 37858
K B/ME 25582 1462 5117 05 7.6 3565.1  na. 447 14329
¥ B 45095 2249 8332 169 7.6 67932  na. 447 25433
n.a. - AALH
SO;
NO, 16.9% .
0.3% Na

NO,

0.0%

Cl

44.7%

(b)
B FFHEBIIK (). K (b) B 10 A

Fig.1 Percentage distribution of the ionic composition in lake water (a) and river water (b) of Qinghai Lake areas
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#2002 FE 11 2.692 mg L B0 F] 2003 4 (1)
9.16 mg-L™', 2002 4 &y ALy Ak, 2002
CERR RSSO 217 meL !, Fe A SR 9 3.16 mgL '
2003 fE AR, BRI 5.2 mg L, %N
13.1 mg-L™o MAEAHTFE 2009 4507 i W I 45 e v
VO LU BT K KA IR 6 7% 1 VA B T 44.7 mgL '
TXT] BE A R Ry 0 Ll BT K V5 e A HLAIR 2
I AAE T SRS E B AR 2, T -5 B0
(L& X (- N T W] i B € W S LN R A R
b A P AETIE o A 32 BN THVAT I R IR 28 2 T
DI, KISl i R b s 3 T
17.3075 mg:L ', X CL& L T 1 SO 1 2B 75 R
JK H 2 KU HP R R R 1 R K AE 10 mg L, TR 2L
Al IAT R P A R 28 B AR LA e WK TR A
i 5 2 e O v T RE S RS K AR B8 9710, PR ZK A
BEFRK A A RERNfEE (EEEE,
2008; TS, 2008) , - TREEBIAZAL,
I I K D b ZE AP VPR, A T TR
FH w46/ 56 BERK =B8R . AT TER A
BB SRR IO T, AT A P A7 5
Wi o ) ANAE T R K . TZK h BE RS HE N A4 AR
FSC g 1 1D SO e 0 IO P A TR 3k 75 B AR 2D, U2
FEMY R G2 R 0.1017 mgL s

M2 BT LLE HBE Ey il SR ] ) CT/Na™ AH
XPE ., HXu et al (20100 F57 Hi 2 5 3] (1)
HCO, /Na'" 7EiX H ot i /M. IR ZE R #1501
SE L ARISR S RSSO, DR A 28 R B
S, o Cr F R AR, X ]

AL B E T K K S UL 8 R KA G, Na
SRR B RTINS I 2, S AR
B8 o AT LTI A I NI 10 ) R R A T
AT R AR . BT R Y], YRR I K
WMEMAERBRR D, SEOXER DN, AW
JEE 2 e e 1
223 EVAl

I IS 25 1 A e 1 e 1 o AT S T S —
ANEIESRIR. AWIT, FHIK. WKL R
B, MIDE REUX 0.998 (p<0.0001) , F5¥
IR KA TE, WIKAIR BRI AR DG, AH G
ZH0E 0.988 (p<0.0001) , TiK T ARG AT
HOHCO,, AHIE A 0.66463 (p<0.00361) . 15 5E
BRI R T E 2 HCO,, n] DU B 1P A v 5
HONTBI K HCO, ¥ 3.7 mmolL ' (ULKE 3)
X5 Xu etal (20100 ik 75 ¥ 39 7K Hh HCO,
5 2.87 mmol-L ™" FEAKFF
224 RN LRAE

AR A AU AR R R ) B 7y, e hE
TE— R b R RS R e (1 5 &, 6 AU I
ST A AR LI R Ve o T IR 32 AT A )
K2R — 5k A T b BT R, —
ok BT RAREK. Horpsk 3 T R 3
AT LA S AT LAAR e M A8 7% >4 K A s A 1 AT AL
WMZZALFIE (Nives, 1999) .

34T TR R IR A L K
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Fig.2 Plots of Cl/Na and nitrate concentration in the main rivers in Qinghai lake areas
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Fig.3 Relationship of anions with cations of lake water (a) and river water (b) in Qinghai Lake

JEH 105 mg- L. £ 3 KW, FHHEIIHIK DOC & &
7 334.26~518.82mg- L, “F-¥Jik & A 453.7mg-L s
M TR RTDUE b B 5 X IR KRE. 151 5 IX
J T WS 37 1) DOC 94 P Tl I Ath b 550 3 B2
X ] B A BT I Se ) SOV T R K, NS
5 G v i e DRI Ay B A 0 B T R, TR
W BHF NG 22, 17 H 2 32 S e I
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T TP A LR T, AR T A
GIREE S/ AREE 30 o) )| A = (T Wit A= A
3 HIGWEEK . WKKEE DIC. DOC. COD Eb#%
(H07: mgL™)
Table 3 Comparison of DIC, DOC, COD from river and lake

samples in winter from Lake Qinghai

FE R DIC  DOC COD

bR vibu] 3503 5032 1465
WML 2937 4700 1227

‘ LN 296.8 4316 137.6
ﬁ L 187.6 4546 1633
B TLVEY 238.1 4385 1289
HiEMl, 4704 2623 863

FRME 256.4 4537 1284

IR 0] 36.8 1.5 22.1

b} 12.4 6.35 27.0

i St 417 127 239
ﬁA A 292 109 274
] 35.2 12.6 19.9

T EMH 29.2 10.5 23.2

DOC. DIC Lk C it 47

11 DOC ) = ZER U T B2 N & B HEBsUr, nag
WHEBOE . H AR HRROE S . T A& SR
FEE R A28 ERBUE MR, B PO 1A Wy
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ST/ IS (e 1 o QI e\ L G e S LN =i
Z (HERYESE, 1994; XEEMEFIHh SO, 2002) .
225 SRR ES
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FEf e EEER BB 1, o5 a3 IR IE ) 39.17%,
M ClL R E MY, B IR 21.97%,
WK Na" i FZEMHE 7, HRETIRER
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