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Water-soluble ans in PM, 5.ln Xlnxlang!N rth Chlna ”"", AV e
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(1. Ke\ Lpboraiorw of Yel lolg_Rlver and Huai River W atqunyfrqpment a d Pél lution- Control, Ministry of Edueé(bn Henan Ke\l’ Laboratory for Envlronmental Pollutlor}:ﬂomro
Sﬁhool of Eﬂvlronment He,;u_a_'n Normal University, Xln)llang#53007 @hm:w? Xin’an Branch of Luoyang Eco]pglcal Enﬁnonmem Bureau), Luoyang 471800, China) '

Absfact foﬂuupn variation , sowee-gharacterlstlcs Jnd metédrologlcal eff?ct% of w’ate_;-soluble inorganic ions (WSIIs) in PM, ; were aﬂalyzed in Xinxiang city, Henan Province.
PM”ﬁample;.and Lhcﬁr(hemlcal components were monltored-'onhnel‘; usmg__ 620000 in four seasons: winter (January,2022) , spring (April,2022) , summer (July,2022) , and
fall (00?010%,!'?022 ). Thedesults showed that the TWSIIs had the same seasonal fluctuations as PM, ;. The average seasonal concentrations of WSlIs ranged from 19. 62-72. 15
pgem” ) p(‘countmg for more than 60% of PM, ;, demonstrating that WSIIs were the major components of PM, ;. The annual concentration value of NO3/ SO3~ was 2. 11, which
showed an increasing trend , suggesting predominantly mobile sources for secondary inorganic aerosols (SNA). Further, the molar concentration value [ NH;]/[NO;] was 1. 95,
demonstrating that agriculture emissions were the dominant contributors to atmospheric nitrogen. Furthermore, the backward trajectory analysis showed that the concentrations of Ca™
and Mg™ were higher when the northeasterly wind prevailed and the wind speed was high. High values of SOR and NOR were correlated with low temperatures and high relative
humidity (7 < 8°C,RH > 60%) , demonstrating that more gaseous precursors were converted into sulfate and nitrate. At high temperatures (T > 24°C) , there was no apparent high
NOR value like that for SOR , mainly due to the decomposition of NH,NO, at high temperatures. Finally, backward trajectories associated with the PMF-resolved results were used to
explore the regional transport characteristics. The results illustrated that dust sources in the study areas were mainly influenced by air trajectories originating from the northwest
regions , whereas secondary sulfate, secondary nitrate,, and biomass sources contributed more to WSIIs when wind speed and altitude air masses were low in the area surrounding the
observation site.

Key words: PM, ; water-soluble inorganic ions; pollution characteristics ; source apportionment; meteorological factors; Xinxiang
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Fig. 1 Presenting geographical locations of sampling sites

1.2 gl s

R A IS B AR A 4y A 4R B (0 13 W R
4: (URG-9000, Thermo Fisher Scientific , 2€ [E ) 43 1 K
K PM, , Ff WSIIs, 4l K*, Ca® . Na', Mg . NH;. CI",
NO; F1 SO; ™. % ik & i UA R %< 8 (URG) Fl i +

35 AT R G2 B A AR SR AR 16,7 Lemin™,
K AR IR 4r BE R O 1 b, B AR R B R A 0. 005
pgem>. ARBFF T PM, ., 0, SO,. NO, fll CO /)Nt ¥
JE BCHI R U T T OR A8 4R kA B R K TS L
BT 4 4 UL 3 5 29 300 m, KU (wind speed



3 1 XUAE 55 B0 S THUPM, A I B T B9 15 BRI R LA AT B LR W 4 AT 1351

WS) . X\ (wind direction, WD) . 4 X} V& & (relative
humidity, RH) . F& 7K it (precipitation) F1 & B
(temperature, TR LWMMEE ke THE
KGR 2250 b0 Chttp < //data. ema. en/) , B[] 43 3¢
M1 h.

B9 R R AR R Ay BT i S DRAIE S5 BT 45 2R
RV P S 40 S e DSk S AR AR AT L O R SR A
Uit AT R A T 5 B AN R G A1 I BH S A
YEVE L, 22 T 19 B 5 1 B o 1 4, DRAIE HOAH G R 87
99. 9% LA L, LAGRIE I 345 5 A o if 7
1.3 Bl et ik
1.3.1 BAAFR(SOR) MA A LA (NOR)

i S8 Ak % (sulfur oxidation ratio, SOR) I & & AL %
(nitrogen oxidation ratio, NOR ) # #{ FH >k PFAl A 245 w4
Py (SO, A NO,) — Y% A 1y A8 2207, B2 R 1) SOR Al

NOR #4 1 SO, Fil NO, #f & 1tk — IR TeHL Lk 1) 72 B
i AR,
SO ; p(S027)/96 . (1)
p(SOI7)96 + p(S0,)/64 |47
NOR= p(NO,)/62 . (2)

p(NO;)/62 + p( .09/46 (v =
ﬁﬁﬂ%ﬁﬁﬁ%%@“%ﬁm@& -7
z.%%%%%@ J }T{_
%ﬁ%ﬁm £ E M ﬁﬂﬁﬁ&ﬁﬁ
ﬁﬂ%ﬂﬁﬁ%wm mm%¥mﬁﬁ$@Wwﬁ
Emgﬁﬁ% w@mﬁgﬁ%z4mﬂﬁme%
B %{f& Fﬁ.( a.ﬂ'f{)n equwdlent AE)/N T B #‘%
(¢ sation” "equwdlent CE), Il PM, = EETE, R Z 'J_"J iR
P AR CE LA R I -

_p(Cl")  p(NO3) = p(S0;7)
AE=F 355 62 48 (3)
_p(Na') p(NH3) p(K') p(Mg’) p(Ca’)
Ck = 23 18 39 12 20 (4)

A, e RN A B T2 03 1 B R R
1.3.3  IESCHE P 0 i s Al

iE 2 A T 4 ff B A (positive matrix
factorization, PMF) J& I F 8 0 ™12 W) — Flt 52 1A I8 fig
AR A4 S g i A A2 2 0 vk R RO W
SO R — A R AT AR O, B TR
2 D B 7 A ()5 e VR 5% N TR . A S
K US EPA PMF5. 0 X 32 4 i PM, 1B 14173 R
VAT AT, B0 B AN o BE TR an =X (5)

MDL x 5/6, (con < MDL)

Unc={ [(error fraction X con)® + (5)

(0.5 x MDL)*]"?, (con > MDL)
L, Une N T4 5 B A1 72 &, error fraction i Ff

AR B 22 AR WETE R 250 10% 7, con g 1 i
RS T 2H AR VR MDL 7 B A Y R . AS B F00% 8
Fift B 1 R B 22 FIAE Sy AR R AR A B 2 20 i 45 R
He S/N Fl 5% 22 {H K5 H 43 531 358 B A “strong” . “weak” il
“bad”, I 347 DISP 1 Bootstrap Ko, 45 I 3~8 A
TR HEAT 100 B 47 FE T B AR B K Q fEL, I
Qi Qo T PEFE B P 7> B AT A BT, e 405 & v o6
GEE 5 I 0 IR AN BV S 2 5 H D, 3 B R
¢ R AE 15 S0 I 45 A 32 R JE TR S B YS
TS B B0E 4T R L . 0l % FL, =10,
+0. 510, XF VL& 19 44> R 7 BEA T e R , i o A Q,,,./
Qo I/ MERTY F o B LR
1.3.4 NOAA HYSPLIT & il il A =X,
Trdﬁtdt@\ﬁi HF NOAA J5 % ﬂfi—t(hybnd
single-particle Lagrangian integrated trajectory model,
HYSPLIT) JF % B9 5387 15 S W0y % i fk A A 1 e
B9 397 B, B 5T phaeoinly Sk o
TraJStatTﬂ?1¢fnTKH%%X%IJ&WB’J 255137J</ﬁ~
@%Me%@§mmmrﬁﬂmmﬁm£ y ol
?ﬂﬂlTﬁFﬂE‘EUJLﬁT?\JM{W 0 245 0 A A iﬂ/maﬁiﬂ
ﬁemﬁmmn%ﬁthmelﬁﬂ&@
1 1° %1 iy NCEP?NCAﬁﬁéa\*ﬁm%é&%(ﬁp I
arlftp. arlhq nodk. gov)pub/archlves/gdasu) E,"JJ\ H‘T}j}l
= {kﬁlﬁﬂfﬂ Hﬂ\fjjyzozzi{iﬂ’u A 7%1119)%

.

(% mmwﬁ> : 4

|2 #R5iT® “

2.1 PM,  SOH B2 53 15 YL R Ak

B S T 2022 4F A ] =1 PM, S H K s P TR AL
%?Zﬂﬁ?&fh%ﬂ%ﬁﬂﬁl@?? ORI N 61 RS B 3]
p(PM, ;) (58. 87+46.20) pg-m~, /&I [ 5 5 K
i R IR (GB 3095—2012,35 peg m>) Ay 1.7
&5 AR T 7S Hb X 2017~2018 4E 2 p (PM, ) [ (69. 0+
46.3) pg-m>) ] J 2019~2020 4E # p (PM,,)
[ (66.25+35.73) pg-m” ] @& F A Hb X 2021~2022
£ p (PM, ) [ (51.06£39.16) wg-m™) ] 4 15
p (WSIIs) 4 (40. 41+29. 40) peg-m™, & T I 5 4F ¥
p(WSIIs)[ (31.7+30. 1) pg'm™,2017~2018 4F ' i
PE[(28.8+20.3) pg-m™, 2015~2016 4F ] Fl 5 #B
[ (23.07 pg-m™) , 2018 4F ], 5 8 M [ (39. 34+
21.56) pgrm™,2020~2021 4F ]/ 41 24 . NO;. NH;

R MR Ay HAE YR EE 4y 50 (18. 53+
15.37) . (10.47+7.46) F1(8.79+7.13) pg-m~, 574
HLIX 2017~2018 4F 55 2k WL 25 5L A7 b2, NH; F1 S0% -
1R B AR Ak RS B 3, T NOS G v BE B8 N T 53% , 31X 1]
RE DAL Ay 5 2 WL e A it R 4 I TR) G i R 3k 4 i



1352 E78 5

B 455

FHEONO, YV BE TR, DT 25 2 NOS Ve BEAIR T 1E LR
WL (A AIF 5T ) (v 2204, 55 bl FHLBh 0 B 1Y
BN, 3 1 NO,HE B 14 v] fE 2 5 BUNOL VR EE
T A SRR 2 — 8200,

W 1 TR, TWSIs (19 2715 28 (L RRE 5 PM, 4]
oL, 5 5 {8 1 BLAE & 2% p (TWSIIs) [ (72, 15+31. 44)
weem™ ], B A E R 7E B 2 p (TWSIIs) [ (19. 62+
9.82) pg m™ ). Bk Ca¥ LIS, oAt BT A B 1 i e Wk
e 47 R IR T IR 21 TR TR) . 75 R
B A2, 5 2% SO, 1Y e BE 2 Bk 2= 1Y 0. 848 , 1T SO; ~ Y ¥k
AT SOR {43 A BKZE M 12 /5 A0 1.3 4%, JF H, &
2= SO, [ #2210 1. 1A%, 1M SO2 A ¥ % FIl SOR
B D0 23 ) R A 2R 00 2. S A RN 1. 7 A% . SO, M SO 1 2
TR T A BRI R A T AR
o P A B S R N A O, R B (B DA R T
SO, il i Ak 2= I W (SO, 5 - OH 1Y 0 ) A BB 2 56
7 4 2 45 1 R (AN 3% 1) 1A 01 F SO, 38 i A 2
rimjlbﬁ&il\ 16.24.26, 30]

ClI', NO;, NH; M K* E’Jéwﬂttﬁ'ﬁm—
(N 1). NO, Y 2= 45 vk J 2 (AR L I Ffrjc(?a‘
Dy f AR 5. 245) Hﬁimﬂ;,ﬁ\ﬂuﬁi%NO 75 4k
%gueﬁ>®wmoméw %ﬁ i%%’”
%%%‘?Eﬁﬁr&?}yﬁ AN J&: 75 e ﬂ%ﬂlﬁ/ﬁ T
mﬁmﬁwwﬁ@TmTMWGm &&@ﬁ%&
Nomwrhﬁmﬁ\u*%mmﬁw%@wﬁ&
Gy i 4.3 40 bt i

%Hwﬁﬂmﬁﬁ%ﬁkéxﬁ@%%mﬁﬁgyﬂ

ot B Sl PR S e R 5 26 P T T R
CI 98545 A8 A f S5 3 0 . RTRE N A KC 1 75 5 vk
JE A AR K, i R 1 4 0 R SR AR Y 3. 6 £ R 4. 0
i . A WF5E F B, NH, 04 HE R E 2R B 1 &8 R H A
BERMY ERERRERS, AERH T IR
FIA % [ K S BOTOR 9 b NH; B9 51K . &4 &K
it HE I R M SR (SO, Fit NO, 55 ) BE A F) T NH, 1]
NH; B9 Ak 42 0F 7 W0k A NHG A6 A2 5> [a) i, A fF
G2 B AR ARl S0 HE IR A NHL Y 3R R
1 QA 2 35 A Ry KA R SR HE IR NH, B ™ IS AN
TUUTERR T X BB G Tl VR SRR R e A AR
Al P8 ) AR KR NH, Y T kR A L
BF S HL 30 22X NH, 19 538k 3635 40%5° . AHIF5¢ i 0
W3l 557 T8 2 Tl rht 3k X, PRI, A b XK NH,
B 1) 2 Y5 AR Ak (R 32 S Al HE R S L L
ERELFE FET B2 W PM, P NH IR EA T EE
ZEAIR Y ZE 9 AR AL SRR AIE L KR A W o R R M R B s R
Y & ZEREMAFNILZM BT KWRERS,
p(K) A (0.72+0.31) pg-m™, 54 H1 X 2017~2018 4

KR p(K)[(1.951. 1) pgem™]2, Houk R [
T 62.1%. i % HVE R “2+267 15 38 1 k17 , U5 4F ok
RO B AL TS " Aol 3 B AR ) SRR B A 7R A B
A AR b X A& 2 KO 8 KR Y. S AT R R
[F], Ca™ ¥ J32 B i {H 1 AE B 2= p(Ca™) [ (0. 6120. 30)
pegem” ] AR R 37 R IR R B AL R R R
B FR A T NS L RS P e X Vb b Y Y
m >, SRR R .
2.2 [APHE 7V . 8740 2 /68 X SNA 3k
JRARAE

P12 kg UL 5 1) PML, s Hp B B 72 e (AR 5 FH
T (CE)HUAE . WA H1, 4402795 AE 5 CE
2 [B) A7 16 55 5 10 AR 56 (R*>0..90) , 1 B NO;. NH; .
SO; . CI'. Ca® . K*. Na'fll Mg /& PM, /[ i) £ 55 F
414302 AE/CE AR ¥ (B 1&] 2 v 47 3448 ] )9 il 25
FEA) N 0.91, W T8 & T PM, AR 1 B 55
. Bk, KIEJ{HMET“ VNGRS {J‘J%af*““
¥ Bl B PM,SEI’JF‘M)&@ 1 2 5 7% A RICE
i (1. m)ﬁéa&' 0. %.22(0.95) . % % (0/88)48 2 %
(0. 84)%B<1 0, IA ljﬂz%ki /ﬁhszﬁwﬁﬁ%mrﬁ
(ﬁ%izfﬁﬂﬁfe PM”EP/"_B-;EO Cco2-, HC.O a@rz% N
Eﬁnﬁﬂ%%f@ﬁ:ﬁj)‘ %’Eé AE/CE E’J{Eis?‘f%-ﬂ
ﬁmﬁﬁ@awﬂ@mﬁ%ﬁﬁkm¢KWMN
HEROH . ?% PMpghqjﬂﬁibﬂi%{m'Eﬂm%?
CO%" Heoy iﬂc 02°) th T 2 S 5L AR/CE [t 82
T i

KHE@ZIEHFH?E@ AR FRAE 1 22 57 E'F
?ﬁz%ﬁﬁ%rh B T 415 1 45 & 07 =047 BT 22001

H, %4 F ,SNA £% LI (NH,),S0,. NH,NO, f1 NH,CI

ﬂ/tﬁf FE NH, W R A9 &4 F ,NH, 15 85
H,S0, 45 & % WAl 44 % P 59 NH,HSO, 5% (NH,) ,S0,, £
A NH, F 3 — 25 o f HNO, B¢ HCL, B i B A #5 &
PE 9 NH,NO, AT NH,CIP. 4 & 3 (a) FF 7R, AS [6] 22 745
[NH;] 5 [SO; 1M XA it Al (P RECR Ny
0.532~0. 830) , [Al 9 /5 F2 1y &H 48 >2. 0, U Wl T 47 &2
Y NH R SO; -, o A TE 0k (NH,),S0,. M
K 3(b) Al LLFE Y, 429 [NH; ] 5 2[S0;7]+[NO3]
f9AE 56 M T = (R 0. 893~0.963) , [ T #k Z= LA,
AT R A R E T LW T H . EMAZE
(NH,),S0, HI NH,NO, & WSIIs i) F EAEEIE R . 1hi7E
k2, i B A9 NO; Al fig L HNO, 2 #& KNO, . Ca(NO,),
I Mg(NO,), 5T X AFAE . [FAE, 7EE 3(c) 5 A0
A ZE[NHLJF1 2[SO; "]+ INOSJ+[ CI ] Il il £k i Ak 26
¥i<1.0, FERE A TH 2 HE 1 h R
XiF L P13 v 7 2 FIRK 2 114 ] 0 g 2 1) AH DG 1 L Rk 2
1B CIAT AE LA KCL, MgCL Al CaCL Y TE A7 AE . £



(NH,),S0,. NH,NO, #l NH,C1, #k 2= &5 7 i 47 7 =X Al
fig /& (NH,) ,S0,. NH,NO,, HNO,. KNO,. Ca(NO,),.
Mg(NO,),. KCl, MgCL fil CaCl, % , & 28 F A7 1ETE
2 ] fE 4 (NH,),S0,. NH,NO,, HNO,. KCI, MgCl, Fil
CaCl % .

HRAE 5 B A BIF 7 45 51, SO~ AT AR 4 SO, ok
FI T RARE 00 s (R U5, 38T 11X N O, (N O ) i 4

344 XWRE 5 5 BT 2 TR PM,  TOK I M B 1075 YL R AR R W AR AT S A4 5% ) 43 B 1353
F1 HHomPM, REBTAS . SATLYNESKSHEHHHEBLT"
Table 1~ Seasonal variation in PM, ;,meteorological parameters , gaseous pollutants,,and WSIIs at Xinxiang
24 B % H7 ®E EIMH
7/°C 1.10+2.89 16.84+5.80 26.76+3.67 14.47+5.33 14.78+10.26
RH/% 76.83+23.83 63.89+22.45 87.97+16.28 69.33+22.25 74.60+23.20
WS/m-s™! 2.58+1.70 2.62+1.86 1.68+1.20 1.88£1.52 2.19x1.64
F& 7K /mm 17.20 8.60 349.30 28.30 403.40
p(0,)/pg-m™ 34.18+31.03 82.43+48.59 97.27+46.06 58.58+44.34 68.02+49.25
p(S0,)/pg-m™ 11.90+5.57 11.23+4.54 6.61x1.50 8.70+3.08 9.67+4.53
p(NO,)/pg-m™ 37.6516.07 29.46+19.10 14.69+9.56 33.74%19.42 28.99x18.66
p(CO)/mg-m™ 1.3620.89 0.69+0.96 0.79+1.83 0.81+0.51 0.91x1.18
p(PM, )/pg-m™ 108.19+50.04 42.2020.45 22.15+10.64 57.39+34.10 58.87+46.20
p(Ca®)/pug-m™ 0.42+0.26 0.61x0.30 0.40+0.32 0.42+0.24 0.46+0.29
p(Mg*)/pg-m™ 0.06+0.05 0.06+0.06 0.03+0.06 0.06+0.04 0.05+0.05
p(K")/pg-m™ 0.72+0.31 0.35£0.21 0.18+0.14 0.56+0.36 0.46+0.34
p(NH})/pg-m™ 19.22+7.88 8.08+4.07 5.30+2.58 9.06+4.81 10.47+7.46
p(Na®)/pg-m™ 0.60+0.21 0.44£0.33 0.29+0.27 0.23+0.17 0.39+0.29
p(S027) /ug-m™ 16.11£9.44 6.53+3.61 6.54+3.24 5.60+3.39 8. 79.7 13
p(NOJ)/ng-m™ 32.81x14.94 13.29£9.30 6.27£5.19 - 211121436 sy 18, 3+1|f£37
p(ClI)/pg-m™ 2.77+1.32 0.93+0.80 0/65+0.47 1.03+0.81 36+1 24
p(SUM)/pug-m™ 72.15+31.44 _J 30.26+16.28 19.6280%82 | |\ 38.0622.13 4*0 41:£29.40,
L [ 3 ;
NO,/SO, (B ¥ 1) 316 ¥ 2.62 | #22 'I \ . 3.88 .,.x'ffoo i ;'n
NO/S02 "R B ¥ 1) ."'--E_ 204 (7} 2.04 ' ’0.9.6.'.,.‘«- i L3777 5 24 _;.f’
INHLVINOG) ( idflﬁ) [ 202 % /% 209 f 2% g U jres s
| | j e e [ r, L |
) Sor | y" 0.28 & ¢ ogh A7 030 0.8 4/ ]
Py | .y ' - g i « = I
2 | ~_ANOR 8ok A 0.25 024 . 0.32 =032 ,;.:’ﬂ
DSUM R SHOKR BB Tk s | o0 T s .f |~ .
| “" I'_ I -"‘ll |'I:"I :;‘ ji ( | n.i \ f '?J
- | L P L
| 2.5 | [47,49] 2-
.‘ o FEEEL y— 09Tr 005, Fm 097 )\ ) EEgh ?#}szﬁﬂﬁﬁkﬁﬂz \NO; /S0 {H % i
O A%, y=095:-0.13, R2=096 o3 & Elélﬂﬂ‘ﬁﬁ]/ﬁ%ﬂlnz/}?ﬁﬁ*“%* SNA Az J8 B AR X
20 F O %%, y=088x-0.07, R?=0.90 4 i N
O =, y=1.01x-0.07, R2=0.97 BTk ARWESE P AR NOS/S02 2. 11, T A
0 BZ, y=084x-0.03, R*=0.95 3 7
RN M X 2015 45 & 2 (0. 81)™ | 2016 44 2% (0. 99) |
§ 2017 4 (121" 2017~2018 4E (1. 46)"*' F1 2019 4
s3]
10 F " N e =
<M A7 (1.68)" ), 56 W1 B 5y 56l 1902 497 b SNA 1) 57 ik
os | ﬂfﬁﬂéﬂfﬁ?&tﬂ.NO;/SOZ*;’%I}@LMMHE@%% 5B
AW E’\Jéﬁ?ﬁ'ﬁ~ﬁ”“ RSB I B 3 ) R e S 1)
e W3 £..D 11 IY. & N byt 730 (T 5 e K U
CE/peqm™ AR BARCS BRAT L BLEL TS A AN ) E AR R I
E2 PM, RkRHENEFEHTHLR )W T SO, M HEICE % *E?E MEIC ¥ B BF 57 25
Fig. 2 Charge balance between anion equivalents LA , 2010 45'5 ,2017 ﬁz EF‘ | &Yﬂ‘l—_lﬁé 502 5] HF ﬁki
and cation equivalents in PM, . .
ST RET 62.2% F176. 2% (http://melcmodel. org.
FPAFEHMEEZEFHSMAELETR A T8 en) , SO, HEH & (19 78 4F B AR 350 1 JURL ) Hh SO ik

FER R B BFSE X B0R 2 L3 2 O- AT 2 B 2016
AE 1Y 84 J7 HIE AN F) 2019 4F 115 J7 4 B T KK
EPNO AIHE i . e Ah ARG A AT L o 5 e 1S

Y 0 Ak 27 B Ak AR 1 T ek AR NOS /807, S EUH:
H:{EIIJL.LEULMa’J FIASALEEAE . W 1 TR ,NO;S /
SO~ MBI (3.77) , B 25 AR (0. 96) , HAR g
& 3t 85 T NO,/ S0,(2.22~3. 88) , M it , AN [ 245 NO;



1354 E78 5

B 455

55 | OXF, y=4.091x+0371, R*=10.830
D [ OFR, y=4.769x+0.124, R2=0.627
OB, y=3284x+0.071, R*=0.597 e
O k3, y=5.514x+0.181, R>=0.53 =
20 F Q
E
5 1.5
£
2
=
z 1.0
Z
0.5
0C L
0 0.1 0.2 0.3 0.4 0.5
[SO4*"/umol-m™
25 roxs, y=1.040x +0.157, R>=0.946
O #%, y=1.049x +0.081, R>=0.893
50 LOEZ, y=1101x+0.033, R*=0.930
VO KZ, y=0.949x + 0.069, R> = 0.963 '
E s
i=]
£
e
Ty
= 1.0
Z
05 ¢
(b)
0 OO !
0 0.5 1.0 1.5 2.0
(2[SO4*] + [NO57])/umol-m™
25 O &2, y=1.006x+0.110, R*=0.951
O 2, y=0.993x +0.075, R? = 0.893
O H, y=1.070x + 0.021, R = 0925 © F
2.0 FORKZE, y=0.904x +0.063, R*=0.963 ~(2
s
i=]
£
2
r
210
!z
0.5
(c)
0 1 1
0 0.5 1.0 1.5 2.0 25

(2[SO4>"] + [NO57] + [CI"])/umol-m ™3

3 [NH;]5[S0}7].2[S027]1+[NO;]#n2[S0} ]+
[NO;l+[Crlz EmpytE <
Fig. 3 Scatter plots showing linear regressions

between certain anions and cations

/S0 BIH 5 R EHLAE A IE Bt B A O . &
% FZE | HZMBZER SOR 4 54 0.47, 0.28,
0. 40 Fi1 0. 30, NOR 43 %I 47 0. 39, 0.25. 0.24 fl 0. 32
(R 1).NO;/SO; HERMEEEH THEEREM
SOR FAR A NOR. 4 Z= iy T8 my e B A i 7 <
A5 G By R AR A 5 RN, 5 B4 2= SOR H NOR i
. B2 NO,/ SO, A fe i (3.88) , W E MY 1. 754,
MM #k 7= SOR W E Z= 19 0. 75 4% ,NOR N H 714 1. 33
L B NOYSO? it T H 2%

A 5T 48 1 INHJ/INO] Al LA R 5k X 4y KA rp
A FEEOR A T A WA BB Tk Y. 24
[NH;/INO;]<1. O], s BAAIL 8l 42 Fn Tl P % F R A

3 -

NH, HE B LE A M 8 (7 5 7 F IR BT B 282,
Z IR AR MEIC 75 S i B 52 45 3L, 2017 4F 4 [E 4
M U5 NH,HERC R 961. 2 7 v, Toalk Al 38 3 Y HE A &0y
34. 8 J7 t(http://meicmodel. org. cn). A B 57, 4F 15
[NH/ONOL M A 1. 95, 8 B ol 951 2 kA AR i o
Fiik# . e Ah, [NHS)/LNOS B ELAT B 510 7 4 A 4k
FRAE . 43 1 AT, [NHGI/INOS M fe i B 7E 2
(2.91) , Hitk & 2 (2.09) . & Z(2.02) fl #k Z
(1.48). H % & 5 (09 NH, HF 3 i 7T g 2 9 5
[NH; J/INOZ B e 8 119 Jgt B 22—, 48 40 7] g 44 2020 4F
7 H NH, 09 HE L B2 1, 4 #1010 B O A8 55 19 A
7)Y 1. 28~1. 82 4% (http : //meicmodel. org. cn).
2.3 "KBEm
2.3.1 KU R 52

K4 J8R T H & K PM, o WSITs 55 24 Hi1 X
H AT 9 3% L H1 P 4(a) ~4() AT A0 SNA 762 Z5AE R,
U e LB I e P2 K s A L
9 4-7 mes™ I SNA O i B, DA P A B 1 Uy
075 e W AT 3 i <2 e Y S35 9 Ve
BE AR A0 5001 3 S 5 i b
AT A P oy, 2
HELEUEHEHEIY SQghy R M/ . CI A AL I 5
414 L PR b 0 55 SIS S 7
e A 7 g A i B A B A, £
b i 45 I 230 SO, T SO3 AL

Ca® 1 Mg}}"hf j&% N E"J/JT‘ B2 e 6_}[26,31,35{ JAE AT

At . PR RE RGE B R (58 mes™) |, vk 4 v 1] 4
(e)~4(f). 2k B TR T7 ) 1 e 3 AU I ol 4 Vb A2 A
15 Y ) 1E AL i ol AR AR E TS TR SO, R
A S0; W E AL, HE— D E S T AR AL GE R T Ca™ il
Mg2+%7ﬁﬁﬁ-§% . 5802 AR, 7E XUGHE <2 mesT T,
NO; e S5 B0 A = {8, ELAE PR A6 R, P e KURIT AR
BRI R, NOS 9 v B 55 JRUE B LY, 8 W T A4S i
Hep R A Rl fig 2 S SOk R m R N 2 — L b
JEE I AT 3 ALE A HE NO, 2 S Bk
BErRNZ —. mE 4(g) iR, 7E4~6 m-s AR LKL
Fl4~6 m-s™ VU G KUY 52 0 KA v BE A L 10T )
Az Wy 50 B AR AT R RHIR 58 T R S i ML X KT B Ok
& . Na'[R) B A2 B AR A6 K V8 e 7 [0 15 G W0 A% i 1) 5% i)
Kl 4(h) , ARBF5EH, CIFI Na By He(E 20 K 3.5, 18 & T
Vg K R 3 A HAE (1. 8)™Y i B R T A O AN S
A H X C1RT Na' ) 22 2R IR, 47 28 KAk A ALk &8 T
AE S AN HB X Na' (1) H B Y5 .
2.3.2 ARG RN IR A 5 )

AN TR S5 S5 A (OB 3L B N B ) BE 06 . 28 5% i
TS Y G Ak S R DT 2R FIURE ) v SNA 1Y)



34 XUAE 55 45 57 2 iR PM, oK R B 1 995 Qe AR O TR Bt S G52 o3 1355

WRE W 473} 4
/ug-m™ ® b. /ug-m™ Z b. /ugm™
16 . ~ 30 . 18
14 i 25 . 16
w ARV L S &
]
10 " Y 15 4 10
8 10 8
6 s 2
4 s (b) s (©) 5 s (d)
wE =P wE W WwE
/ugm™ ® f /ugm™ Z i /ug-m™ * b. /ugm™
1.1 \ ‘ 0.09 " . _ 0.60
1.0 o » 0.08 o 0.6 o ’
0.9 0.07 ’ 05 .- . 0.50
w 0.8 w E 0.06 w E . w E
\ 0.7 0.05 ( ' 0.4 0.40
0.6 0.04
A , ! 0.3
0.5 N , 0,03 0.30
o o W i . 000 ‘ ! , 0.2
s (e) 0.3 N s ) : - s (2) 0.1 Is < (h) 0.20

(a) SO; 7. (b) NO3, (¢) NHI, (d) €I, (e) Ca™, () Mg™, (g) K*, (h) Na"; B AAL: m-s™!
B4 TEEFASRBEBRD 0
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