%11 %% 5 ] SRNEST 5015 0 T ke = Vol. 11, No. 5

2021 4 10 H Chinese Journal of Inorganic Analytical Chemistry 91~96

doi:10. 3969/j. issn. 2095-1035. 2021. 05. 016

R TRk ASFED T RKEM

OE TR X KK Ak 2 AR B K B BRCIR L 5 B 43 21 M K, SR AR R 43 A R 2 R A
4G 0 Ot e Bt R K SR A R BT I H R AT I AE L2 T BOCH GE R = e A B A b T ME B M R K B
BB AL, 918 FH 45 A PR B0 N OK R T DAPE A . 45 SR R T i SR AR B A BR R 0. 001 ~
1.30 mg/ L, # Xof 4% Ml 25 2 0. 30% ~3. 7% . pH (B 1 s Tk 1R &% 1] 28 S e IR (CV<<30%6) , Mg®" [ CI™ |
SO, MWL 4 25 18] A48 S I 5 (CVZ>100%0) , K Ak 24 26 A 2 32 L) HCO, -Na R 32, 7K 5 3T 45 1
R 9T X 3l K K B AR B A U 22 Sk T 2R K RN T 287K o TF 5 B 2R % 17 g e B0 b R 7K K I8 Bk

HAEEZEE XL,
KB AR AL 1R K AR BE Y
FE 4SS .0655.2;0657. 31 XukFRER A XEHS:2095-1035(2021)05-0091-06

Multi-component Content Analysis and Water Quality
Evaluation of Groundwater in Xiongxian
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(Institute of Hydrology and Engineering Geological Prospecting Hebei Province .
Shijiazhuang , Hebei 050021 ,China)

Abstract In order to understand the hydro-chemical characteristics and water quality of groundwater in
Xiongxian area, 43 groups of groundwater were selected and determined by the instrument analysis
combined with volumetric method. The main ionic characteristics of groundwater in Xiongxian were
analyzed.,and the quality of groundwater was evaluated by comprehensive evaluation method. The results
showed that the detection limit of these monitoring index was 0. 001—1. 30 mg/L, the relative standard
deviation was 0.30%—3.7% ., pH and metasilicate acid had the lowest spatial variation (CV < 30%),
magnesium chloride and iodide had the highest spatial variability (CV>>100%), hydro-chemical type was
mainly HCO;-Na,and the results of water quality evaluation showed that the groundwater quality was well
in the study area, mostly of those could reach the water quality of class II and III . The results were
important for understanding the present situation of groundwater quality in Xiongxian.
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Hb R K 38 S AR A B A R A AT A LSS A T A
Xof 1T 7K H 22 Ak 2 i A AT PR E A D e AR
CHLUR 7K & bR E) (GB/T 14848—2017) % 7K Ji B
ART LAVEA W58 45 B0 T i e B 1R 7K K BT SR
HLAG R S, [ I A 32 XM R K 5 R Y A BT
Je R AR} 2245 B4R AR 48 .
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1.1 HmR&E

FHIR 0 AR S SR E O, KR SR 2 117 56 28 1
JKIEVE 3 U, I R AR K AR BE 3 WK KA ™ 4%
Bij 1R AR . AR AN TR B 048 A o AR D Y
PRAPR) 7 1k S A L Dt R B S5 B A AR A K
Ao BORE 5 B R A R LI A . A LI
FEORAF RS B b v ™ A% A B 1A T R A (R
TR 7K bR HEAG 30 07 ¥ KA I R B 5 DR A7 ) v i L
E I 7 AT IR R KK RE 43 4,
1.2 U5 H

Optima 7000 DV % g {& % 5t ' 3% A (3¢ &
Perkin-Elmer 22 7] ), IC-6000 B T~ {0, % 1Y (4 # i
AR ey A R 2 7DD L PF6-3 I 138 % 6 3 (b

O A A B AT BRITAT A | . T6 28 4h-n] 0L 43 5%
G RE T (b 5t 3% A i A 2% A R 554 2 WD L PHS-
3C TR B C AL A B2 A3 e A BR A FD

B AN ES VBE LB BRI IR AL L SR bR
HERE AR (1 mg/mL) s F ALY . — A AL Rk L 0 A 1R
A UL P b VA W (100 mg/mL)
1.3 {UR/BEH

HL B B 55 B IR DG RF T4 1 350 W,
SFEFERARE 13,0 L/min, 4 BY AR i 0. 2 L/min,
FEALS Wi 0.8 L/min, #f 53 1. 5 mL/min,

JiF 9 O6 0% BE T JT MW 50 mA, i & R
280 V., JEF 1Ll 200 C,

BT 3% A @ 3% A NJ-SA-4A (4 mm X
250 mm) , WRPE VAR BR 44 (1. 8 mmol/L) + hik ik & 4N
(1. 7 mmol/L) . ##E AR 50 pL, it # 1.5 mL/min,
FEWR 30 °C L I LU 40 mA,
1.4 #FmlE

BB LB SR T ICP-OES il 22 , i % i J5 +
PEE G TN R L R R R N WY R R R A T il
PN AE 2 A R L AL W e AR L AR ) R
FH A3 60 BE 0 2 L SR AR W L B R L BB
R R R FH % 8 s W PR R AR ] )
M.

2 HR5IE

2.1 HEmlELR

MEF S0 SR B AR 742 52 36 7 i » o SR A o 45 2
BEah BEAT DU AE L e BBOAT AU MR Y 8 AN B il I E 45
TR,
2.2 HBEEMEREILR

Xof — 5 W B K B A UEAR THE W) kAT 2 P AT
W o LA 58T 5 (ARG 5 B RAE R S L 4 2R AN 3k 2 B
718+ DA 8 45 (LA 3 % 2 Y [ DAY & AR S s it 22 A
0.30%6~3. 7%, W Jr ik WEmfl BB H R A RAF
1 5 B
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Table 1 Test result of each component at sampling point /(mg - L")
HIy B0940 B0941 B0954 B0967 B2129 B2493 B2494 B2602
Kt 0.4 0.8 0.3 0.4 1.0 0.5 0.4 0.4
Na 84.6 43.3 102. 2 105. 9 107. 8 116. 8 109. 4 134. 4
Ca? ™ 41.08 25.12 6.78 6.78 15. 55 43. 86 45. 47 3. 62
Mg?* 32.9 11.13 1. 94 1.45 6.29 44. 42 41.98 1. 46
NH, * <0. 04 <0. 04 <0. 04 <0. 04 <0. 04 <0. 04 <0. 04 <0. 04
HCO; ~ 401. 3 212.3 191.3 217 240. 3 372 418. 6 241. 8
Cl- 25. 42 4. 30 19. 69 17.19 20. 41 93. 82 90. 95 15. 04
SO, 56. 6 18.5 32. 4 26. 9 56.0 95.9 49.0 39.2
F~ 0.61 0.13 0. 60 0.53 0.10 0.31 1. 00 0. 54
NO; ~ <<0. 40 0. 94 1.27 3.59 2.76 6.09 <<0. 40 5.41
NO, ~ <<0. 004 <<0. 004 <<0. 004 <<0. 004 <<0. 004 <<0. 004 <0. 004 0.02
Ak 0. 002 0. 002 0. 008 0. 002 0. 002 0. 024 0. 040 0. 009
As <<0. 001 0.001 0. 004 0. 002 0. 002 0. 001 <0. 001 0. 004
SR R 238. 1 108. 6 24.9 22.9 64. 7 292.5 286. 5 15. 1
S 329.1 174. 1 176 191. 3 197. 1 305 343. 3 234. 6
P 1i: iR 22.15 22.56 16. 41 15. 59 19. 34 24. 06 22.37 12. 41
TDS 459. 3 227.7 284. 9 291. 3 344. 9 606. 2 564. 9 352.3
pH & 7.67 7.78 8. 48 8. 40 7.85 7.06 7.52 8. 34
Table 2 Test of accuracy and precision(n=6)
Eili MEE/(mg « L1 FHME/ (mg » LY bRMEE/(mg - L7 RSD/%
i 5.0 4.9 4.8 5.1 4.9 4.9 4.9 5.0%0. 4 2.1
i 49. 8 50. 2 50. 0 49.5 50. 6 51.0 50. 2 50.0+1.8 1.1
4 19.3 19. 7 20. 2 20. 1 20. 6 19.5 19.9 20.0+1.0 2.4
B 9.9 10. 2 9.8 10. 0 9.8 10. 1 10. 0 10. 040. 6 1.6
A 0. 96 0. 95 0.93 0.98 0.92 0.98 0.95 0.96+0.09 2.6
Gig7qivEN 202. 6 203. 8 197.7 201. 4 198.9 200. 1 200. 7 200+6. 2 1.1
ik 103. 4 99.9 104. 8 102. 7 102. 0 101. 3 102. 4 100+4.5 1.7
&N 25.5 26.0 24. 9 25.3 25.8 24. 7 25. 4 25.0%+1.2 2.0
il 12 £h 5. 10 4. 96 4. 87 5.16 5.08 4.91 5.01 5.0240.17 2.3
WS RER A 0.067 0. 070 0. 069 0. 066 0. 069 0. 068 0.068 0. 06740. 004 2.2
AL 0.42 0.39 0. 40 0.41 0.42 0. 41 0. 41 0.4340.04 2.9
¥R} 5.01 5. 02 5.03 5. 04 5.01 5. 00 5.02 5.0240. 025 0. 30
A RE 98. 6 101.0 99. 4 101.5 100. 8 99.0 100. 1 100+2 1.2
it 0.010 0.010 0.011 0.010 0. 010 0.010 0.011 0.010=0. 004 3.7
2.3 FHEKHR 2.4 JKALZE4HME

AT e AR T i RS kA
n(n=T) W A5 5250 B 45 I 45 40 58 o B i o
POV RE 738 WOF AT I 8 1 bR 1 D 22, #5A 5X
MDL=tcn— 1,000, S TFEK IR, 230606 Bk D
R 2 FE S B(E S 0. 01 W't B A XoF 10 i) ik B2 {EL
VRS A 1 B 36 2 vk AR U8 T FH 0 0 2 4 7 AR 0 e/
AR RSk, KT Na™ .Ca®" .Mg®" \.NH, ",
HCO, .Cl .SO,* .NO, .NO, .F @itk .
FETR . As 19K o PR 4% 591 & 0.020, 0. 005, 0.011,
0.013.0.04, 1.2, 1.0, 0.75, 0.40, 0.004, 0.10,
0.002.1.3.,0.001 mg/L,

H R 7K Ak 2 B A3 2 B R K S R K A B A
FHI =8 % AT 41 348 1 G2 1 49 A 2 BiF 52 HLoK 4k
SFORAE B o AT A R LR 3.

3¢ 3 Al WFAT X 4 R K P pH B AE 7. 06~
8.50 Z I8, ¥{E g 7. 98, J& It 55 Bl 1 7K . 7E & PEAR
f64s . pH (B T £E B2 3 4 7E 25 0] L AR 7 R AR
(CV<<30%) ;Mg*" \Cl™ . SO,* | Bk ¥y i 23 8] 25 5
Pt i (CV>100%0) 5 H4x 48 b5 19 25 1] 48 5 v 46
(CV=30%~100%).
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Table 3  Statistics of chemical composition

characteristics of groundwater /%
it H W/ME ORE PEIE bRl BERAKCVY
K" 0.1 1.2 0. 54 0.26 47.3
Na™ 38.3 269. 4 105. 06 56. 95 54.2
Ca®™ 3.62 80. 88 24.55 16. 75 68. 2
Mg?™ 1. 45 65. 90 16.52 18. 11 109. 6
HCO; 66. 5 563.5 276.91  109.69 39.6
Cl— 2.51 149. 32 36.73 40. 56 110. 4
SO, > 12.6 347.1 62.53 73.59 117.7
F 0. 10 1.91 0. 65 0.47 72.0
Ak Yy 0.002 0. 080 0.019 0.022 119. 3
S 15.1 405. 1 129.36 113.21 87.5
S B 154. 0 462. 1 236. 17 83.02 35.2
i Bk iR 12. 41 27.27 20.71 3.10 15.0
TDS 218. 4 1147.5 408.10 216. 87 53.1
pH & 7.06 8. 50 7.98 0.43 5.3
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Figure 1 Ternary plot.
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Table 4 Results of water quality evaluation
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