364 HoW E7 R = Vol. 36, No. 2
2017 4E 2 H ENVIRONMENTAL CHEMISTRY February 2017

DOI:10.7524/j.issn.0254- 6108.2017.02.2016052602
AN, RIFY, BRAR B 55 BT 5 X Bk A2 B AR Vb AR R SRR R ——BLRIRE N B ™ [J]. 308405 ,2017,36(2) :373-379.
Li Zongjie, Song Lingling, Chen Fuchang, et al. The indicative significance of sand-dust weather and chemical change of precipitation in the inland

arid area; A case of Minle county[ J].Environmental Chemistry,2017,36(2) :373-379.
AT R R Bk L T R 2 R S AT
—LIRRE

FRA RHBH HEI W F'

(1. HN AR R MR RE, 220, 7300705 2. BT — =, 45, 737100)

B OE ASCENEITRK(REE)2013 4F 6 A—2014 45 5 A WSERIEKEES: pH {5 EC A =B BHE T
WPEVEAT T IE M. 25 W, RORELR KL S Y pH (B9 S ILTE B M 6.84—8.78,SF-2{E K 7.41, pH {H
T8 VU Z5 R ) KNI Sy« 42> 35 2> Bk 28> B 2. 1 B AR ELF KRR EC (9SF34H R 167.80 uS-em ™, A8k
17.4—848 pS-cem™ , PUZEH EC B K/NIF Y pH {EAE DU 2 9 K/ NIUF— 3 pH S oK 8 R IEAH R (1
B VEAE [R5 S AR XHE 2 IE AR 1 pH [ 5 R BE A XX R, BEERRKRENS. 5
pH (B ASTR] A2 | HL 536 55 K e TR TR X 349 67 DG OG 2R 5 3 sl e AR Vb 2 (R (9 4 BT 26 B, pHL (B 43
B VDA SR R A T BRI BRAR A B A T Fl R S B VD AR R K 2 B I A B Vb e ik
KR B TR L I A B T Na® Mg™ NHJ CL™ I SO | i vb 2l S04 B I 185 e J3 28 A b P i g 30
JNHIRR S SO2 .C1 \Na* NH Hl Mg™.

S YRS, pH R EC, MK, PIBETFRIX.

The indicative significance of sand-dust weather and chemical change
of precipitation in the inland arid area. A case of Minle county

LI Zongjie' SONG Lingling' CHEN Fuchang® TIAN Qing'™"
(1. College of Forestry, Gansu Agricultural University, Lanzhou, 730070, China;
2. Jinchang City NO.1 Middle School, Jinchang, 737100, China)

Abstract: This work determined and analyzed the pH value, EC and the concentrations of main
anion and cation of precipitation samples collected from June 2013 to May 2014 in the inland arid
area( Minle county). The results showed that, the range of the pH value of the precipitation ranged
from 6.84 to 8.78, and the mean was 7.41. The order for season was winter > spring > autumn >
summer. The average of EC was 167.80 uS-cm™', and the variation range was from 17.4 to
848 wS-cm™'. The order for season was the same as pH value. The positive correlation between pH
value and precipitation, but the significance was not high. Meanwhile, the positive correlation

between pH value and relative humidity, but pH value and air temperature showed negative
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correlation and the significance was higher than precipitation. By contrast, EC and precipitation, air
temperature and relative humidity showed negative correlation. Through the analysis of typical sand
dust events, the pH value decreased and the electrical conductivity incerased with the occurrence of
sand dust events. The concentrations of Na*, Mg®* ,NH}, Cl~ and SO} reached to the highest value
after the dust events occurred. The order of ion concentration change after dust everts was SO; .C1™ |
Na* NHj and Mg** in dust events before and after.

Keywords : sand-dust events, pH and EC, precipitation hydrochemical, inland arid area.
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1 #B5S 7 ( Materials and methods)

1.1 WFoE XA

P S EL b Ah H 7 44 0T G S JE TP B, AR L 437K LA SR A8 T AR S, IR i, AR SR LR, P R
B, BT, @ . Hb AL 37.93°—38.80°N . 100.37°—101.22°E 2 [A]. b 5 v AL A%, Hb B 45 1L Hb
ARk 8 B R 2 | V4R 1589—5027 m AEXF% /K 351 mm, 4FE 7% & 1638 mm, LFEY 140 d, J& IR K
Pl P 3 VR S A 32 M A i T A 8 e S8 | TP AU T 5 B R s A T KT B R
7 ZRBEIAAT G AN BT KSR VAAE 12 F/ N3, 35 PT84 3%E LLE AR e Ll Aty , s pA BT i s )
PRIAK R X ELA LR R XA S, AR AR 22 PN i YT A 3R T SR 1) - A e, R AR S SR
PR a5 % X 0 L b A S R G 2 1l BLIR A, 2 IR R 22 53K
1.2 FEABSRES ST

2013 4F 6 H—2014 4 5 H W), 78 B 5k H (E38.37°,N100.88° ; 34Kk 2459 m) #EAT 1 A7k RE Sl 1) i
SRR RAR RN TF THAE BB T LRI, FH R IR R BT 35 T BN 20 em AOBRZAR D, B
THRBIHITE 1. 5 m S AOBREE b BE/K 45 A 37 RIRE ORef FEE 1 T f B /K A8 A S e HH 25 B8 Pk v i
B ARSI BRI i D A 5 RS ST B 3R SR SRR S5 SRR S R 28 SR R 5 Y . T
AR RN RE G S BV R R FEARAEAE R U N S IR VRS 2 K Rl 24 B JE X R IX B 5 T
FEWFFE AT, ST BIAFI T - 15 C BMRIRELRAE, 20 Hran 2 d B ZE =R (2 15 °C) T ASRmik, il &
pH FIHL 48 P 2 T vk B2 /K pH R S 238 43 ) (L TR A 4 R A B AT BR A W) 26 7= ) e
PSH-3B pH T A1 E % DDSJ-308A HL SRS & A pH 9.18 Y A5 E 2% th iz W A 2% B B A T4 1E. PH S
F(Ca™ Mg™ NH; Na"Fl K*) FIFHEF(C1™ SO FINO;) Jo e B 43 i) FH il 2 v [ A R =) A 72 1)
DX-320 il 1ICS1500 #4743 8 , HoRG BE AT 3k ng/g 9, SCH R BAR BLAAE DGR 2 5k R A T E R4 8
E2E/ e TS R
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2 5 59718 (Results and discussion)

2.1 R¥IKAY EC A pH {EAE AL B b 22 R FE 7

WME 1R, AR BREKEEM I pH (R ZE LG A 6.84—8.78  SEX{E A 7.41 st , H e /IME
KT 5.6, 3K w2 B RAF I 6] B AR B AR A AN 2 R T A0 . RS SR LB pH (S5 0™ (7.81) M L, X
PN )5 BB A2 18 32 R T 042 e B R AR L1 pH (I AR T 350 i 575 261 (6.60) M, B4R
S pH {0 e R (2013 4F 6 F—2014 4 5 1) ,pH (AR RMEEIAE 2014 422 H 12 H /b
EHBLAE 2013 4£ 7 H 30 H. A pH (HAEFHE AR ARMRE (B 1), pH {ELE Y ZE R/ INBT .
K ZSHESKISE T SFBMEI R 7.54 .7.51 7.44 F17.31 A HEFZ=W pH oK, XA G 22
P T RIF 2 IX A T 3 JEG v B, B S VD AT | LA AR 24 U T A 1™ 3 gl A 5 A B ) VD 2 9 I LA
T e i 53 O R XU RIS DX T Vb2 0 o v 3 A R AR 2 5, AN pH (B4 K, B 220 pH
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Fig.1 The variation of pH and EC in precipitation samples
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Shy B ALYD A A AR VD A T S A B4 B ) DL B AR ST DX R K 8 B ) 2 A, AR SCHE T 3 ik L AL Vb 2
PR — R F R AL 2013 45 11 A 13 H (734) 5 WA F R 478 2014 423 H 10 H (#
) 5 SR AR SR LR LA, o 0 & AETE 2014 4F 4 J1 23 H (24 H .25 HF1 30 HLA
K5 H 8 H(#HIP) R TG pH AEXHD 42 KA IS T L, ATl VD 2 04 e A 1 i ok W7 pH
{EAYASAE, TR 2 pH (EXTV R KA B RVERL 2 1 T, 3 LRIy b b S 1 o g — ik b b S 1
KAFI pH BB R T LA JG 0 pH B VR KA AT EE — K 5 RS — R R S 1) pH
G3R 775 7.59 F1 774 T U0 A F A R A ST AR R B RS S R Y AR SR pH B 3



376 57N 5% 1k 2 36 %

7.23.7.24 F17.62.3X 5§ KW pH (A SREE VR &L RN GHE. —RIEHT S H bR
FAFH R AR VDA 23l R K IR T 28 S R ORE ) 5T, - L S0k 4y 32 B U5 Tl bl L R 5 3l
WFSE XA VD I X B & B AE B 0T, — A R K R A st 23 itk A BB K, AT i pH (B AH 58
XY R ARG pH (BRI A R 3, 13X T R 32 2% th T IX Ve ) i b & K i R 1
VI, B 2845 pH HFEIK.

FUREFFEKEES EC BSER4{E M 167.80 pS-em™ , ZB{LIE ] 17.4—848 pS-em™ , e KAH H BLLE 2014
E3H 1L B R/MEHBELFE 2013 456 A 8 H (& 1) 588 MBS LA, BAREL EC (A thit
PERFH (419 pSeem™) A ELTT LY (10.3 pnS-em™ ) MY HL AR 003 B RAR B <R
KA REAZ B T P B . BRAR B U EC K/ Ry . & Ze > B F>HE > 2, HAA 051 4307.04
230.21,127.18 .76.73 pS+-em™ AFFE X EC 7EPUZ b 8 KNI 5057 X pH (B AE DU 25 Hp 18 K /INI Y 58
S5 R SR T Z B HEIS E K A HE R XA BRI E 8 T2 i TR 5 X M A
KA VAW TR SRy b I 520 33wt K HR ) EC (A ISR AL T 7870 B9 25 4. 1 24 3 2635 Y ) ik
AZE TEA KBGO, w2 bl KK bk sk i i2E AR 7K rh , DT AR 5 DX R SR 7K R it v
) EC EA R KA F T/ X FEE TR R HXGE AR X 4255 , 8 AT RE T 4ad 5/ Z 0 K [
IKAFAG U020 Y5 T A 2 Wl XA B AL A A G OB A — TR VD 2 0 o Ry b RN R AR K
MITEKZER EC HUH /N R FRK 2 B 3K, %2 SO PR TS Y U VR F 83, O ELIR e A3
B XA A s SRR A UKL IS e L | B AR L TR IR

R 113, 3 W ARIYb g rp | B SR I EARE VDA DR R T R 2 F S — kb AR
KA S EH 94.55 pS-em™ | MVPR MK A5 H S HRA N 186.40 uS-em™ A1 T791.85 pS-em™';
SRR F A R AR R RN 218,16 pSeem ™ KA R N 848.00 wSeem ™ N T T4 £ 48 =k VbR
R AR AR 00 93.90 pS-em ™ 1 110.80 pS+em™ AT 16.9 wS-em™ 5 = RIG A AL
A NTRE R T U A AR I R — Vb A B R U T B PRI, B T 2R Y K
A R R I A R, R TR B TV AR S K A s St ok K A Vb 2 W SR R b S A B, DT 3
T A=Y, — BARK R A S A RIS P it A BB AR oK i R
.

2.2 BEKEREIE 5 MRHF LR

SR FAE—E R s pH (AR K/, 38t 6 pH (B 5 B | AR R X BE A M 1) 43
Mr il . aniE 2 frs , pH SREKE 2 IEM KR (R*=0.008) (BB E AR (P=0.1482) , [0 7 FE K
y=1.267x-4.463 , iX FZE A LERE K BN KA BRI B0 | BE A K S A 34 23 i s e 19 1 G ok
WRUE Y ST 22 BTk, R ) S X 2 A R B Ik k. pH (-5 R (P =0.0281) A A SE K R (R =0.026)
(K 2), EEJ R R . y=-4.268x+38.811.2127, i E ALK &2 1 (P=0.1502) ,{H pH 5 IR A K
A DG G FR 5k 2 B ACIRURE R (A5 oK i &S VR B ST, T pH (EDR: &S VR EE X 1 (8L, 9T A pH
{E R H N pH H - S5 RHEE S IEAHEE R (R =0.0001) , [ 572 Ky = —0.26223x+8.8774 , {H A A il
FE(P=0.2011) 3% F2 2t F AR X 28 A 5 Y W 0 e A R #5245 B VR ARV BB
SEAR BRI TR B 2, DT HHORIT %) B0RR B8 kB 22, T DL pH (B K, S ik ok , R X I 8 A/ | X
2SS TS G W ) B AR S D | i DA rR ORI B0 S T D T BORR 25 Tk i 22, 0 pHL {3k
/N,

23 HERHRMEFLR

mE 3 i, 5 pH AR, B R E5BKERE D (P=0.0489) MHA R, MIH R .
y==0.012x+6.983 (R*=0.163 ) ; X il 1 BH R K R, 88 /AR i 1 Pl 5 B AIR , A S A B3R K /) | Pl
BRI, B 7K B R 2R WO A ) RO 40 ()35 VR AR 28 TR X A~ PR TR PR A8 | ot U e 4R
FERITORL Y P (5 Y ) L s SE AR AR T b T3 Yo P B 25 5 Bk v, T A — R o | SR A4k 1
TS Gy Tkt AR NTTTIRL/D T HLRe 38 T/ N K a2 0 23 AR/ INBORE B 4R 119775 G 0 100 S b itk
Ve, ARG HEARRK (A5 L R B (B 0 H R 5 AR 2 B2 (P=0.01935) I FAAHDCOC R (& 3) , 11114
JFER . y=-0.038x+13.59(R*=0.431) , 3 7] fig 2 22 2 T U B A0 sk Ak 2 B g 1) i 48 A, MR
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JE R R A2 vy Yy it I R SRR B 1) R AR SR B A 2R IO e AR R B UTTE
Jox, T REAIG 1 FE 228 | S 2 AR 5 e K o RN A0 AH ] ) 2, F S 38 55 R O B 22 I 2 (P = 0.1539)
HITARESE IR (B 3) , BT R R 1y =—0.038x+71.17(R*=0.131) , 3 5l 13 B AH R 28 Bk, B 5% IX e 7k
) EC BN 13 35 B ARG R B T 5 DX 21 B4 7 24 40 ok R e o R ) B st AN 5 KU 3] 23
A, T T 28 S0 5 4, i LSBT X 8 K i F S 38 BRI, S 2 IR,

* PIXFIE B Relative humidity/% * AR BE Relative humidity/%
* & . A KR/ Air temperature/C = :z A AR Air temperature/ C
B *k gk [%7K & Precipitation/mm *m x W7k & Precipitation/mm
80 b * * * 80 1= o *
x X ox Kk y=0.301x+62.45 B ** *
- * * %  R*=0.0001

60 - % N * 60 1~ 1=—0.038x+71.17

L x R2=0.131
- x *F x *oox * * '
o * 2 L
z 40 s 0 *
> | o L
N * y=1.267x~4.46 20 kL a #, x
20 - V- i & R2=0.008 25 AR y=—0.012x+6.98
| s, A ﬁ*« # e R*=0.163

A . A y=4268x+38.8l A ga  y=0%38x+13.59
Co e S T R=006 A L . R7043]
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pH EC/(uS-cm™)
2 pH HS T H RN B3 SR IRNRMENE
Fig.2 Correlation between pH value and Fig.3 Correlation between electrical conductivity
meteological factors and meteological factors

2.4 BRI RSN

M3 A PP F oK Na® E%ﬂ/\%ﬂ%qﬁtﬂﬂﬂ@/'gﬁﬁﬂi’JII)J"JJuE’Jt?‘}(%% 1), %

UL FAE R AR Na*™ B 4353104 0.59 mg- L~ YFn3.52 mg- 1.~ VR TRV AR F A K AERTS Nat iy
/Z%f“ﬁz\ﬁdjjs 00 mg- L' 1 36.31 mg- L' Mi7ES = ﬁﬁiﬂ%#ﬂiﬂtﬂﬂTW&%t% & AT
1.70 mg-L™" FEAREI &AL JS 19 0.89 mg- L7 X 1] B 2t T28 = IR B AU VD2 S5 (R RS i (R B 1 T 3.
ClI" 5 Na'7E =R MAIYD A S v B A8 A0 58 42— 350, 55— ORISR Vb AR i R A i CL 9 B8 1 Mk B2 40
S8 1.68 mg-L™'Fl 11.41 mg-L™", BHJG4350M 12.62 mg-L ™' F1 83.93 mg- L™, MisE = kb FHE k&
ATt EAEIEZ T 1.96 mg- L7 AN 4 Fr7R , Na™ e BE W B KA H BRAE 2014 42 3 11 H (36.31 mg-L7™"),

1M Cl™ A KA L R AE H BRAE 2014 4F 3 H 11 H (83.93 mg-L™") | 1 88 R A FF i & A= 7E 2014 4F

3010 H XUt C1I7 5 Na* FZRIE TAFFE X i b A U8 1 58 i — 20 ik 1 W 5% X 1) R K A2
FEZE TR XA LR MG VR A K BB TR RS CI A Na ™ He
RS A=

R1MBYP AR R AFTS PR F X 28 TR (EC: pSeem™ 58 T :mg- L")
Table 1 Comparison of main ion concentration and meteorological data in typical dust events

(EC: pS-cm™; ion concentration; mg+L™")

EC PH Na* K* Mg?* Ca* NH; cl- NO; S0%”

YR HM R AERT(2013.9.17)  94.55 7.54 0.59 0.61 0.43 8.94 4.57 1.68 4.86 6.90
BRI (2013 4 11 A 13 HRd)

WA &SR (2013.11.22)  186.40 7.23 3.52 3.09 6.07 18.53 0.01 12.62 41.70 69.74

VSRR ERT(2014.2.27)  218.16  7.59 5.00 4.01 3.79 19.75 4.23 11.41 20.03 40.45

SRR EAE (2014 4E 3 A 10 BB
VSRS (2014.3.11)  848.00  7.24 36.31 21.88 6.88 24.17 23.07 83.93 2.95 113.39
R H R AERT(2014.4.17)  83.90 7.74 1.70 0.78 2.41 9.57 3.73 3.13 3.56 12.37
=R FF (2014 44 A 23 H 24 HM25 HAI30 HUAK 5 A 8 HimW)
WA &4 (2014.5.10)  110.80 7.62 0.89 0.55 0.53 13.65 6.12 1.17 0.32 3.62
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XFF KS Mg™ Fl Ca® T 75, 7E 58— R AR R B AN b2 v SR B s 34, i 36—k b 2b =
FRBE Ca> f8RBEIMAZN , KRN Mg™ 85 -1k B4R 2 BRI A A 5 KR Ca™ 85 1R B 1) S5 KB 3 th I AE
2013 4E 12 120 A, HAE/ 914 31.52 mg- L7 F1 41.23 mg- L™ (18 4) .1 Mg ¥ & 1% 55 KA ) IR 7E
2014 45 15 H (36.64 mg-L™") , 5 Mg™ AHIR] A9 42, SOT ¥k B 19 d5e R HF B0t s B AE 2014 4R 5
15 H 5 KMHH 297.66 mg- L7 (&l 4) F8 =R $LAIVD AR Fi SO WAESE — A kA difhrp 2
BRI R AR SE =R A R R IR A RS (3R 1) K" Mg™ (Ca™ I SOT F2 %237 Ja iy 5 A ]
FVb A Bl 2 Y Y e R R AR R BU T B R Bt 2R n.

NH; FE55 R A = LRI YD 20 S5 vh i ) R 3 750 — RV A e rp R AR A (R 1),
M NO; R TE— R IR v S ka3 T 76 45 — YRS = U ) F 1 rpr g 2 AR 0 B 3. HL i 1] 4
FTLAA Y, NH; 3R 1 e R BIAE 2014 4F- 3 H 11 H (23.07 mg-L™' L), 1fi NO; ¥R B i fe K AR 3 BUAE
2013 4F 11 H 20 H (192.72 mg-L™") XEHL AT HES NH; Fl NO; FEZE T A MIESIH R KH LR,
M 4 Fige 1 BUARE AT R AT B T B e = 6 9 B 747 . Na™ \Mg™ |NH; .Cl™ 1 SO,
VA ARG BT B AR E th R B/ NI Ty SOT .Cl- \Na™ NH il Mg™.

Br e T n0p  —e-cr Y
L —o—K* -~y = = 300F o NO- — — =

o D VES wl o &K wop - N kK [&
sk g, Wl (Y V(e ~ 260 —4—so} » wo| W
T v— Ca’ zp N N 'y 240+ N b N
0 A ey E E £
w30 Vi @ 220
200 (s E SooL fo| |
EE: |13 £ 180+
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S sk S 1201
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2 10 [ 2 80
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0 ok v
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Fig.4 Changes of ion concentration during the sand dust events

3 4512 ( Conclusion)

(1) BFIRBFEKRET I pH (A 725 AL 5 N 6.84—8.78  F-2I{H Jy 7.41 , mbs ik, H i/ IMEHS K T
5.6, X HL R W TERAEIIA], RSk BARANAS 32 R RN A S8 0. pHLAELAE DU 23 v 1 /NI A+ 4 2> B > Bk 2
>EZE SEYES BN 7.54 .7.51 .7.44 F17.31, & ZfFEFEZER pH (EicK, B0 pH {E /. i R AR 2 %
JKEES EC B9 38 H 167.80 pS-cm™ , Z5ALEHE 17.4—848 pS-cm™', PUZEH EC R /NIFUF Ty . 2 2>
HESESEZE HAES 1M 307.04.230.21 ,127.18 F176.73 pS-cm ™.

(2) @ XF pH Al EC 55 R K & TR RTR X 2 BE AR G HE R A BT 26 0 . pH 5K 2 R IE A E L R
(R*=0.008) ,(H & E A&, R A5 A XHE B 2 IE A G SE R (R?=0.0001) , 1fif pH {5 R L2 fH
KRR (R =0.026) , B E VKRR 5 pH (AR B, B3R 5 RK SRR R ¥ 7R
KHRZ, HAHR R B 514 0.163.0.431 F10.131;.

(3) it X ALY A F A ) BT R B NV A B R A i BV AR SR R AR S pH(E S B0 BRI 1Y
B T GRS A VA R A A 2 BN kR 7R Vb A S R A e R S B e e (R S T
A :Na® Mg™ NH; CI” 1 SO7, i vb A2 F5 (R Fif J5 B Wk B AR fb A B el KB/ NBY BT >l SOT .C1™  Na® |
NH; Fl Mg™  {H A 525 T BE XV A SR AR fR R R, Na® (SO Ml C1™ X b 4 R H R Rk, )L
M Z.
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