#* %" ﬁ § B45% 1

(HUANJING KEXUE) ENVIRONMENTAL SCIENCE

20244 1 H 15 H

H &

HET LR S BB S AT B EIRFETRI  ceverreermrermeemee et W, X, B4R, BA, FE,REE (1)
J@fﬁ{ﬁjﬁ{%“[ék’ﬁPMzSﬂfﬁﬂ@@@ﬁ%ﬁﬂ ......................................................... {J(‘[ﬂ’ ?%fﬁ, %ﬁﬁ?, [ﬂ %%’ E/E}g (8 )
Jﬂlﬁ!ﬁ%@ﬁiﬁﬁfﬁgéPMz,?‘?4&'—?%%&"‘{{%@3 .................................................................. 'ﬁﬁﬁfﬁ, )ﬁ%ﬁ” _JI,H;%E%, %ﬁﬁg (23 )
TR B 7 PM, o AL G R G S A oo ok, HiEd, REE, RWE, BHE, BKR, 298, K&K ( 36 )
BRI TRIak DX 4% 7 e J I 75 e R SR U A

............................................................... %ﬁ’ ?%&%’ my&, EH}EE, /£é$é, 5&%‘7 E%/éx7 %I‘E, %ﬁﬁﬁ’ E%f;}\"—, (48 )
202245 8 1 B T HLL RIS EHIEE ST s W2, 3%, 98, N4, KAk, LT (61)
ZOZOQE‘KEEﬂ:T”éMXi&@;E%KﬂﬁM0#?%%%”@5}*& ............................................................... %ﬁ\’ f[ﬁﬁ, i%, %%ﬁ (71 )
HE SR E B VOCs BB PRSP R E BRI -+ oeeeevveeeeeees KiE, R, EF, LA, BB, TR, TAK, RS ( 81)
WLED TR V5 TR B TR BRZEIR veevveemmeereme e G, AE, BrE, w4k (93 )
HT LEAPKIE K = A BT TR IA M FE BE v eervrerrreenee et Wl kB, M B L, BAE, BED (104)
J7AR A AR AR B HE R R Bl K 3R v

-------------------------------- ABE, XNGH, ER, DERK, O, TR, R, KSR, FxF, KEH, 8w, Aute (115)
S O s € L b R KAF, AR, By, sk, HAL, BEKA, 218 (123)
P ERFH K PR 3 A R B T 0 R B T A AR B BRI, BT oo ZRA, W, BB, AEE, BEH (131)
R P FTE R A7 DU R R 9 60 25 T A KB Bl - oovomemememeeeeeeeeees KAGE, 5, REX, AE, B, F47¢ 4% (140)
TR FR B IR v AR B 25 1 e T R KT BCE XU B i A

........................................................................ WA, g, LB, BN, BEE, ke, T, RR, kg (151)
ﬁYIﬂEYEWTE%%EEE}EE&E%&}E%%ﬁ ........................................................................ é?{%%%, TEJI:ERU —/E,\‘—/&’ XU%%‘E (159 )
BRTLIT 1M F KT LRI BB S oo Sk, RER, GUR, HER, BF, 58, KA (173)
%’ﬁ(Tﬂ(E:F{%W*E%yJﬁE ﬂ’j‘:,f,tﬁl‘“ﬁ ...................................................... ’3’%"’;’?_, E}%, %72&7 ﬁﬁ;&, l,j[”%’ TLF:‘E, %}’{% (181)
ﬁ‘?ﬁﬁﬂﬂﬁ%ﬁﬂﬂRi’[ﬁT*?}(%%%ﬂ&ﬂﬁEﬁM%ﬂ ..................................................................... P/if\;, %E’ %7’2‘%, X]J/HZDE (194 )
T8 T R I I A H R K AL S TE e e o vveemee e EE WEEE, BihA (207)
ST DA 5 R BRI 25 TS BB M 26 vovvveeeeeeceessssssssssssssns BRU, ERA, KF2 (218)
j&304]41‘@?@jﬁ]'ﬂ‘“ﬁiﬁ%éﬁ,ﬂ&%mﬁ&]é?ﬁﬁ&?ﬁurﬂ]%[%ﬁ*ﬁ ........................................................... Eﬁ:, %%7% ( 228 )
SR o B2 5 R BB DG JE B v M, KB, A, AR, MR, £R% (239)
e L2 I R A A ND VIR 25 S RSB I [H] weeeveermeermmeenmeenneeie st B, B, ME, BT (248)
7Y DX [7) 28 U B NPP I 28 S 28 RS IR JRARGE woeeemeereseeenesessnessees "H, LR, AW, HEF, BRAE, KX (262)
AN i 50 T A0 1 X A AR VTR AL NPP BRI -voeememememmsmsesecsse B, RYW, A%, A%, K (275)
T InVEST 5 CA-Markov 158 7 (1) B ] TH I 5% Lk Phf 28 S0 A8 S 00 - ooveveeeeee MEE-FHRL, LR, F—&, KuE, B4, HER (287)
%3: PLUS*InVESTﬁlﬂE@?ﬁ;ﬁ?ﬁiﬁ%%ﬁﬁéﬁ%ﬁﬁ?@fﬁﬁﬁiﬂﬂ ............................................. o s Ei%%’ _:Eﬁli, 7‘&%% (300 )
RILT IR R T R P LB cooeeeeeeereememeneneneees A, KR, BEA, KB, TAE, BER, HiF, 54 (314)
ST R 9 R AT LR 2 1 3 A A SR B FERB [ 7 e FAEE, HORT, EM BAE, HRE, AEW, A% (323)
AN 3 ) FH T 06 A DX AT BUBR AL S0 RGE AR REME  woveveeemeneeseenmienseeens WRE, X H, HAkF, oL, K, 8l (335)
S0 B DX A el R SR ARG S [ R AR ooeeeeemeenesm e M, RE, R, AR, N, AR (343)
SR 8 9 00 b B X AR I R 21 S AL AL MR AR QST oo Bk, £¥R, FEE, IORK, HAER, KAK (354)
HPRARAE BEA SRS 3K Ui v ) B FR S 3 B

......................................................... %%‘:7 ﬂ%{ﬁ], $21@7 Eﬁﬂ:’ %‘#ﬁé, gﬁ%\udj’ Eili{’ —‘é{ﬁiﬁﬁ(, Eiﬂj, ]SE%% ( 364 )
R L L N B Ut L Al R 3 et Ak B, EXA (376)
T 22 U5 B 722 a2k T L AR BRSSP T s 5 k2 18] 3

................................................................................. ﬁi%’:‘m%, %ﬁ}%}ﬁ%, /f%ﬁ}]?f’\, é%})?ﬁﬂ}l, jﬁfﬁl, 5’1&}%%\, f%/&, %;‘? ( 386 )
ST 1 A A JT] o S e R M B KU A AL S F R TR 7 0 oo DA, B, ZRE, B A, A, HA, M (39 )
%%%%ﬁ@ﬁ%ﬂ&i%ﬁ%ﬁ@%f{%ﬁ&}'{(ﬁﬁg*ﬁ ......................................................... ?ﬁgfg’ j}J?%, Jﬁ‘%‘;}k\, ;’(PE% (1407 )
f/kfh‘iyﬁgi\\ijﬁi@ﬁ%ii{i\Eﬂéﬁ%*ﬁ&ya%iym ...................................................... ?%}r@” E%ﬁ—&” Elﬁ, B H}Ejjt ( 417 )
H T R B A 398 - 7K T 0 6 S TRV TH A B M v emmeemmme e ERE, NEY, X%, DTS, FRE (429)
AL I A1 2L 7 0 SR A A 1 TR T S KR R B oo WAL, K&, TAW, BB A, AE®R (439)
HE 55 B R X R A 05 AR T R BB AT oo AN, REF, MAE, E8, xR, E, B (450 )
DR BIR RIS P AT R R B KU B FEHEIE  woveeemeesmmeemee s DAk, M, b, TET, BRI, 274 (459)
ROR LR OB R A 7 Yo £ 0 A0 1 03 A1 S8 (Lactuca sativa) A 3EA 25 105217

.......................................................................................... 4—_%%’ QB%E, fbﬁ@(%}:, ﬁ—%ﬁ’ ?ﬁ}a@?@, %5}2, X]J/ﬂﬁﬁ ( 470 )
e L4 BT LD (2 1 2 9 S BRI B 52435 et BL

................................................................................. Mkl MEE, ¥, 2FEE, KEE, KE, BE, Rk (480 )
fﬁﬁ**]ﬁi%*ﬁ%*u%?ﬁ%ﬂ@?ﬁuﬂ .............................................................................. ﬂ%%, %%E/KZ’ TE?I, E%]: (489 )
1&@*4%u%x¢i%{t%‘ﬁﬁﬁ‘ %(ﬁ:ﬁ&ﬁ&%ﬁ%ﬁ@%ﬁﬂﬁ ............................................................... X]J//I\&\, fﬁ}%#ﬁ, %%*ﬁ ( 496 )
N R LN 28 T L Ei e 2] 0 o R OIOSS EGH, D%, BEE, BER (508)
Kﬁ@(%ﬁ%ﬁﬁ?i%ﬁ%ﬁ%ﬁi%ﬁﬁﬁﬂ%E’Jﬂﬂ@ ........................................................................ %BFEE’ glgﬂ}%i’ ’ﬂ{% (1520)
BEARBEIAT LIRS + 5 BUE BT NN oo WER,ERR, 2XE, TAH, TER, E—8, UWE, £% (530)
2 TR RV 2 H S SR I A IR TR A v e emmee e et W, AT, TuE, 2ES, AR (543)
O T 8 ik I 15 2 K R TR KR I B 00 B ARV K S DT RE R DRI Y B2 oo R B, R Bk, AL, B 23, o, B, #W R (555)
B BB SRR TR B AL E R PUE LA oo EAA, B, 2B, WL, e, WM, RLE, £, A, BWE (567 )
HEF 38 A B PCR 5 9 380 B 0 P A R 0 3 24 e SR [ 7 e R A

................................................................................................... i‘%:—;fg}(’ ﬁﬂ%fiﬂﬁ, /ﬁﬁ%, );x][-]ﬁﬁ’ %ggﬁ’ ?Jﬁﬁ}ﬂ ( 576 )
BRI 1 AR AR rh 0 A 2 AT ) ) R A BOBRBER I B8 oo AT, EBE, AR, AL, KEL, AF (584)
AR TORRE AT A Yy Kk b % R AR SO o & 2, SRR, R, D¥h, BN, AW, RE, BRA (594)
CO,EUA AR 5 RFRBCHE 00415 PH W RHREREAT H - ovvovvvvvneesssssssssssnnnne ST BB K B3, £k, B0, 58 (606

CREREEIT IR $(70)  (REERFEMERI TN (193) {7 B(334,554,605)



5545 B 1 nE R Vol43 Rodl
202441 Environmental Science Jan., 2024

BIMTEFEPM, P XETHNARTEFERERN

=

e, B, w2, 2,
(L. AT A KR AR AR PR BT W s, BN 4500005 2. H5 N K 24 b 24 2%
450001 ;4. FBMIKFAR HIRE2ERL, FRIN 450001)

E: IR (NO,) | BREAAR (SO, MBS T (NH, ) & PM, B 240 4, W0F 98 = 3 B9 75 e A0 B L ey DR 28 0 4 A o B A 9%
SRR B L E I TN TIT 2020 4E 5 B R FH— R S 1E L PM, Ak 32 2 40 A 2% JF R 3 2 S . 45 SR 32 0, 45 M 77 2020 4F & %
p(PM, ) F-3{H 9 (28 + 13) pgem™, 2 FA A = LR AR H B LREAE . p(NO, ) L p(SO,7) Fll p (NH,™) 19 F- 4 {5 53 59 24 (7. 8 =
6.7). (7.2 3. 7)F(5.5 3. 1) pg-m™, 76 PM, ;" i & Lo 4l ik 21 22% | 21%%1116% MR RNG F AL AR AL R R B B
PM, B AY BT, NOS7E PM, B & L T 3R B 27% s BE & O B 1T, SO, /Y 5 L T, iR B 23% s (R X | M . IR
TR TR A BE NO, AT NH Y (5 E 38 5 iR 45 1F T SO, A 7 Ha oK s NOL 14 v B A b 52 7 1 v 1 A A9 B AR AR AR AIE , SO, T
Z . NH,NO, fS R4 it i A2 2 52 0 PM,, o NH, R NO, Ve ) EE N K . 45 G R MR TR L S8 B IR & /K &M pH (H
RS2, 235 SR 3R BT« e 2 R g AU T % K ¥k B A R T HNO, Rl NH, [ UKL AH 43 I 5 = pH (B A R T HNO, mNo %Eﬂ {El
ANFIF NH, 10 NH, 20 BE . _FaR R iR TR & F PM, Y NO, IR ¥ B ﬂl.ﬁLtE’JLﬂ

KR A B S ZIRTCHLRE I s R Eﬁﬁ%pH{ﬁ SR A
FESES: X513 XEHARIRE: A XEHFS: 0250- 3301(2024)01 0036-12  DOI: 10. 132237J hkx 202302113

AR SR tk& R 5K
LB 4500015 3. M K25 36 B BL S B L K5

fe |1
Characteristics of Secondary Inorganlc Ions in PM,25 and"Tts Inﬂuencmg Factorsf in
| - "H i F.
Summer in Zhengzhou [ | vy, - :;2?" ‘g V¥ 7 f )
HE Blng,, YANE J_].e 134 XU Yifel!, YUAY MIﬁg H,aq/’ H '. Shi-ting””, ZHAO Chang-min', WANG Sen T, ZHANG Ruizqin’ 'f_,,.»’

(1. Zh.engzhou ELolﬂ" 1cal Epv1ronment Monitoring Center of Henarl Pro»mce. Zh'engzhou 450000, Chma 2 Scjpﬂol of ChemlcaﬁdEnglneermg, Zhengzhou Unjversity, Zhengzhou
450001, China; Y/ Institutebof Environmental Science, Zhengzhoq.Unl\er(jhy Zhengzh0u450001 China; 4 S(‘.’hoofofEcologv and Envirgnment, Zhengzhou University, Ziléngzhou
450001 (i) - . - o #

Abstrpct Nithtq ( (9.  sulfatdS6,”)

A | i s' u ]
contmuous myprm setent of alr quality. A series of online inStfuments were used

; . . . ..ﬂ . . . .
, and ammoniun'| ]\H nents of PM, , and studying their characteristics and influencing factors is essential for the

are 1mpona.-nf' c
nalyze the chemical components of PM,  in Zhengzhou in the summer of 2020. The results showed
that the avtiage p(PM, ) was (28 £ 13) pg'm™, showing a daily variation characteristic of high at night and low during the day. The main concentrations of NO,", 80,7, and NH,’
were (748£6.7), (7.2£3.7), and (5.5£3.1) g m, accounting for 22%, 21%, and 16% in PM, ,, respectively. The proportions of NO,” (27%) and S0,” (23%) in PM, ,,
respectively, increased with the increase in PM, ; and O, concentration. In addition, the proportions of NO,” and NH," increased under low wind speed, high humidity, low
temperature, and rainfall conditions. Moreover, the proportion of NO,” showed a daily variation characteristic of high at night and low during the day, whereas the opposite was true for
S0,”. The gas-particle partitioning process of NH,NO, was the main factor affecting the concentrations of NO,” and NH,” in PM, .. Low temperature, high humidity, and high aerosol
water content concentrations favored the partitioning of HNO, and NH, to the particulate phase. High pH also favored the partitioning of gas-phase HNO, to NO,"; however, it was not
conducive to the partition of NH, to NH,". These trends partially explained the increase in the concentration and proportion of NO,” in PM, ; under different scenarios.

Key words: chemical components; secondary inorganic aerosol ; weather process; particle pH; gas-particle partitioning
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Yaoo * Vo X 107"+ Hyo X K, X AWC x RT-(0.977 X 107)

BTEHAESAE R 1.0). H oo XK, 24 LA HNO, 1 1
JE Ry FE R Y 25 - AR
AR Xu 85 W T i AR S e (NH) T F

X 107 x Hy, x AWC x RT+(0.977 x 107)

&(NO;) =

(8)

1+ 05 10 4 By, x AWC X RT-(0.977 x 107)
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Table 1  Pearson correlations between pollutants and meteorological parameters
PM, PM,, S0, NO, 0, co RH WS T
PM’Z.S 1
PM,, 0.813" 1
S0, 0.203™ 0.4317 1
NO, 0.422" 0.514™ 0.2377 1
0, -0.061" 0.065" 0.061" -0.555" 1
co 0.488" 0.355™ -0.014™ 0.303" -0.124" 1
RH 0.029" -0.200" -0.501"" 0.032 -0.430"" 0.228" 1
WS -0.119™ -0.073" -0.028" -0.458" 0.409™ -0.213" -0.179" 1
T 0.031" 0.277" 0.139™ -0.122" 0.607" -0.038 -0.283" 0.233" 1

1) ##RTE 0. 01 7K (AU

f1%) 06 L Fof 1) BE 3= 2 4 FR7E 06: 00 ~ 08200 2 1] , I ff
We B4y A 5033, 1 pgrm™, 68.0 pg'm™. 4.1 pgem™
0. 73 mgem™. B 0,40, HE 15 Je Wy i A (A s ] B 3
BAEHAE 13:00 ~ 16:00 Z 0] . Z5AFR 1 AE 3H L
SR H AR LR AE R F ,06:00 ~ 08:00 3 8] 1 {IK I
iR A KL 5 ) 95 Yy i B . IR 2213 00 ~
1600 F /T4 4 1A 1 -5 e 9 60 5 RN O, 07 1
2.2 PM, LU
2. 2_1 PM”ﬂ:%éﬂﬁﬂ&ﬁk¥ . :

| pMzsmaz%j%%féﬁﬁ%@m
T“ﬂzi’«]{%l‘,,\tiﬂ.pmo )Eﬁﬂilﬁ@j‘?(ﬂ 8 +607)
ety R SO0 NH. i mg@ﬁﬁwu‘;@m 2
H+ &7)|,4Lg mz%ﬂ'(S 5+3 1) pgem ,:?—Z?TPMZSEF'

Fd

i _r"

SR+ R AE 0. 05 A (UM |- 5 47 3

B 5 R R K s NOy (22%) > SO (21%) > NH,'
(16%). 1I UL, SNA J&H#B I 7 5 2= PM, H e E A9 41
Oy WRIEA S OCHRE (4.1 £1.5) pg-m” |HI i &
TECL(1L1£0.6) pg m™]. 'ﬁzozoﬁaémllﬁﬂ‘ké“ﬂ
149 O 00 235 SR A L EéPM“EP%?H \E’J{Mi%i@'ﬁ%
TR, K’%SOZﬁjﬂ‘35%),,ﬁf”?ﬂﬁﬂ’][5“¢mi’11.__ﬁ65%
Ui:$M&?2m5¢ﬂUMﬁE§#WGMﬂﬂ#%—§
Qﬂﬁj\ﬂ&fi’JTF& W i A 45% ~ 83% 2 Lﬁﬂ -ﬁffﬁ‘ A
ﬁ%zms@ﬁﬂ%’*“méﬁwo E’J/M“fiﬁﬁbﬂ 14
i 43 591 A 85%%1137%* Sy ST A Her, %BJLLFHE%%«
L0 ﬁﬁIETJN% E’J(ﬁ&ﬁ’ﬁ?ﬁﬁa 2018 4EEL 1, NH,*
mrm%ﬁamw¢E§BMﬁﬁ@ﬁm§%ﬁ
) b 2014 @E%é*%“"ﬂ

40
PM; 5 75 | PMio 160 b Os
o 35 T - ]
g sﬂ : 120
& ® w _W 3
- i -
X s ESS . ¥ 80 +
45|
20 1 I 1 1 1 1 40 1 1
00:00 06:00 12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00
0.8 5.0 60
CcO SO, NO;
i o 50 |
i T 45 F i
g 07 g £
80 gn 40 F
& =40+ =
ey = 30t
% 0.6 ] % %
35 F
20
0 5 1 1 1 3.0 1 i 1 10 1 1
00:00 06:00 12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00 00:00 06 00 12:00 18:00 24:00
40 60 2.0
T RH WS
_oss | ol 1.6 -
o _“““.._.d'"""'--., = :
S = 12k
= 50 =
20 r 0.8
. . . 45 . . . . L .
00:00 06:00 12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00
il Al Al
& 3 REHE PM2. 5. PM10. ST #Y (NO,. SO,. O,F1CO)iRERSKZSHM ALK
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and meteorological parameters during the sampling periods
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