Vol, 10, No,2

0% A2 EZ 1 M o
March 1 9 9 1

1991 435 ENVIRONMENTAL CHEMISTRY

X SBHY 5 SBS RN L E R T
RSBILERNER

x| W& * ES
CHE PR A B I

1 =

A XK S thNH,-HNO,-NO;-S O3 - S B RARGF RN R, NIt EARE

W R, B THERRAS %“r‘#T%ﬁ*ﬁ%EPNH4NOsB’J%fﬁ@’%’i&fﬂﬁq:ﬁﬁwmm{a
HNO, & B b4 -pNH NO, jk B BIG AR EF, WesUR T s S X AL
riiFEAﬂil‘LEE’JJ\%"—:\f‘H)EﬁIw, SREFWEHSH R SAHHNERZWEL FU—
SHANH, g X % x?‘h%%ﬂ[‘zﬁkﬁhﬁﬁﬂﬁ'ﬁ‘lbjﬂ\?ﬁﬁﬂ R L TE

- jtﬁ%ﬁ#"ﬂPETﬂEﬂ/Wﬁéﬁ

Ju

k*‘ﬁ"ﬂi‘k AR AR, AL R SEURLY, ff’JfET'ﬂ/‘ﬁé”Eﬁa‘E@’Ez_m
WRRFR . B T RAHIBORLY S/ B 5 R B KU P PR A, X — Bk
Bm'iécé%ﬁ}? LA ANE L TR TR L -9 | R — PN, FIRLER KR
7\ﬁ$ﬂ%ﬁﬁﬁ4£M#th 2S5 K, W ETER ”ﬂklﬁ'@‘iﬁﬂﬂﬂi?\*%ﬁ?%%%ﬁﬂﬁu‘

TR RIS A Z R LR,
KR CAESEAHS ISR L, #5307 NH,-HNO,-NO;-SO: ~ i IR R 4 1

=

B S MEIR M RMA T EERN T HERYESR, W, BHENSRXR, URLkR
SRR A 2 R RSB Z Y S 2E R R,

mmh¢%¢NmN%%%%¥@ HmyitHE

KRABURLY — B A HE RS AR R AR, IS R TR BUR A — R MK
WIERYIS0,, NOEYBAIKRAS, @ENMERTRMLRR, NO & {kHHNO,,
SO, R H,S0,, RIMKAHE NH, f 2 5, X8R RA &4 AR % Sk
BRI W) T e RS, TR Y L O T VR L e 5 A P PR B A B O T 4.
NHNO,ZB M-S B P X R — A EEAL, BT b%ﬁ?yﬁlﬁ, MK K
WREE M, EEET BT,

K,
NH,NO,(s) " NH,(g) + HNO,(g)

*BU7E Sk B SR L By v B A B R 4 F S B



26 7 A - 104

K,
NH/NO,(aq) " —"NH,(g) + HNO,(g)
25°CHFC4T, K,=2,8x10"%ppm?®
K,=2,6x10"°ppm*
NH Nosm%%#ﬁ% Kp= PNH3 PHN03

MRRHMINEE (RH) 8T NH,NO; fy ¥ RHX 8 E (RHD) W, NH,NOLI
B &51FfEs MRH @ TRHDR. NHNOM LUK WIELE, REDY | L | /7 7 T &
Y5,

In(RHD) = 7 +1,7037 (1)

MRS E WA R RH D, 3 d S H A X S B A S NH NO 77 ZE AR A
S JR S K o W B T BB A R FINHL NO ) 7 IR 25T 52
1, 4iNH,NO SR Y5 NH,NO,) K off H 55
YiRH<RHDRK, NH,NO, N,

Ky=K, (2)
{RH>RHDK, NHNOJETETKEHF
Ky= = €3)
aNH4N03 ’

K anm o, I V5 W NHLNO Y 76 2
TR, BREITHSEEEEY SR RAER05,

RHp=100-0, = 100-exp(Lml;)—%.¢—T) (4)
R, o, o EA KRR, VAR RE RS ER T RERE, nARWE R RE, M
FKHIS PR, o RRERTHNBERE.

¢r—1+i\' md(lnr,)r (5)

H (1) . (5) FREAKRK FFQ%I%EI‘J#EXTIEE AZSBEE, AORHBHNKAE
{1 R BUBE i o NH NO I BB SR W BE R UG B, AT SRt NH NO i) B s 20K o

2. IR R S HINH NOGUR Yy K o 7 35

WA TR, X NHNO, B @ Pk ™ 4w, B B & 3 A% Fog X
NH,HSO, 5 (NH,),S0,, MKSHNHIKERBHEE, FEUNNH,),SOMFE.

25°C R, NH,HSO, RH Dt }40% ,NH,NO,/JRH D5 $362% , (NH,),SO, i RHD
fH980%.

MRH<(RHD)nguso 5, BRI TREE, LMLEHZRILER & PER
H7E, Ko=K,, % (RHD) sumso,<RH< (RHD)yuno i, NHNO, LIk 5
R ETE, SNEEY SO ENBBE b &, YRHE>(RHD)su oM, NHNOL
F [ W B K ISR, NHHSOFI(NH,),SO MM BME RN A TRE, N
BICIE K 0 BEFINHL NOG /Y 75 B R 3, MLIHIE & K BB Ee,, NHNOITE I & I



2 SRS KBRS ORISR b2 RO 2 T R SRR R 27

Vnrgx o, AT IE NS 0L R i StelsonC 50, Basset(6) S TR EATIERIT R, MTE (3) K
R Ko,

SEpR A TS AINH,, HNO, K By NH,NO IR Ay T

1. NHNO 7S A AR o 89 23
ks iy rHNO; 5 DINH,NO JE SR ERT, & B A NHA HNOf B B, #
JANH,NO, /B 18 -5, BRSBTS AARUBURLY) 43 Bl R R
ENHa]T = ENHajg + ENH:]p (6)
[HNO,)r = (HNO,), + (NO; J, (7)
FHT, g PARRELRR. SHMBBYHHE.
WoeE T NH I BIE, v RHNOK BIRE, o BNHNOM & BE, M < M
NHfIHNO /| E A HIAR (@-a) , (@-a) .
Erey< Ky, BLBIFREHNHAMHNOM BIKE R, FRELIERNHNO;, a=0;
Fzoy>Ky, M, (NHy)g(HNOJ ;= (z-a)*(y—a)=Kp
AT B SR Y S HINH, HNO SR 4 T NH,NOG I ¥R JE
NH,, HNO,7E J& 5 i) 3 vk BE AT AR 4 24 b 15 Y IR RO HE B AL 22 3h ) 22 Bk R
%, WA ARGRESTHITERE. ‘
2. BRABSIEBRE SN, HNOSFIPOR )i NH,NO K K1 T 5
LR AS BB REE NS HMEAR, BRTHRRERN, E5F LR 2SR LA
Y, EIZRIWEEEETR 8RN,
NaCl(s) + HNO,(g) —=NaNO(s) + HCI(g)
CaCO,(s) + 2HNO,(g) ——=Ca(NO;),(s) + H,0 + CO,
NH,NO,(s) + H,S0,(g) ——>NH,HSO, (s) + HNO,(g)
NH,NO;(s) + NH,HSO0,(g) —(NH,),S0,(s) + HNO,(g)
NH,NO,(s) + HC1(g) ——=NH,CI(s) + HNO,(g)
XUV R, ERERYHPNO; g & UNHNOfE, EEMR A R LINH,NO,
F57E, MamaneZ5C7 I%F BE T ¥ Tl 3% T 3, OumHi Hr 4 3t 47 9 M 4 A7, RIMAE0.7—
3. Oum BRI Yy o B R R, BIIRANaNOMEW, X T0.7umbll T A4y,
FERBRL; BEWMEEGBRY RS XPNLNOWFE, RE BB Y
KEHASRBEZNER, BETHRETEBETUBREEAFERSWILANE
Z5p: N
WA PR BEREE . B3k RO MR P RN T2, sum Ry ABORp, X —
WAKBRYREEMERN T ER, MEBBEFREEFETHBR S, HI, A
AARPRESREROREILE, RNRSREREAI, B2, 0pm HAFR, &
2.0um Pl FOBORAH, BNHE SR 5HSOM F /I, A5 -5 HNOJE MNHNO,,
Russel FC8 I FFFRIE L T X —RiX.



28 I R R 10%

AL R B SEES A L B 5 iHe

F19874E B RV B W A BRI IR i BEAT T RAF A BT, REERS IRRLETd, [ idk
Rl KEL TR R

1. % W 4T A NH, 5 HNO, | HIERL . |
(Cp) 5ilHBPINHNO,; B B LB

(1) BUEBA Y HNO; Ll NH, NO,
WIEAfE7E, /<HNH,, HNO,R 5NH,NO,
REWFTPELR, TREMSHEERER
M1z Es.

HEIZESTLUES, WX EE
Cp_‘ﬁﬁ%l”l&?ﬁ’ﬁ{ﬁlfp, ﬁﬁgﬁe_\ e 10 |

_ G, 8 A, (ppb?)

Mg, RANRHEET100%, TS ”%dw”ﬁﬁﬂmﬁamag
EBRT, WEABEERE, SHXfE

MATHERAREAE,: (@ HTNHA HNO, W1 FEEREHESRT ST
TERAR B BRI, Rl TSE R BB A Ha e

Fig,1 Comparison of dissociation cons-

R RN AR NHLNO,;  (b) ORI
K ¥ PR I =2 480, OB ) o NO; 5
S0;- H‘JJ:’I%HSQ’J%JI 10, *E%EBU*i‘M}B‘JDL

tant predicted and concentration product

observed in southwestern urban areas

[T T T
‘\l()l‘ — L_.. Cf o —
F K6
(=% -
e )
ST
=
oy ‘
1671 ‘
10*2i . . !
‘ ) } 8:00, Nl)s 090 0094 :00 oos U '(;(1)6;00 "2
12: oo 4 W 0" 00 12560 =0 2 20:00
012100 00" 20:00 O12:00 ﬂ%ﬁﬂhsl
RHen IIBI
B 2 TR AR RS 3 bW RH-E AR S
R TR Lt
Fig,2 Comparison of dissociation Fig.3 Comparison of dissociation
constant predicted and concentration constant predicted and concentration
product observed in southwestern rural product observed in Beijing area
areas
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Fig,10 Comparison of predicted and

observed NH, and HNO, concentrations
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CHEMICAL THERMODYNAMIC EQUILIBRIUMS OF
ATMOSPHERIC AEROSOLS SYSTEM AND THEIR
RELATIONSHIP WITH ACIDIFICATION

Liu Lijun Wang Anpu

(Research Center for Eco-Environmental Sciences, Academia Sinica)

ABSTRACT

The atmospheric NH,-HNO,-NO;-SO; - system has been studied, A theore-
tical model and an available computer program were established for calculating
NH,NO, dissociation constant under different atmospheric conditions and
concentrations of gaseous NH,, HNO, and particulates of NH,NO, according to
basic thermodynamic theory, This model was applied to the atmospheric system
in southwestern (acidic) and northern (non-acidic) areas in China, The theore-
tical results from the model calculating were compatible with those observed
from monitoring in both areas, The concentrations of ammonium in air,and those
of am monium salts in particles and precipitations are different in southwestern
and northern areas, It is more possible to have ammonium nitrate formed
in the southwestern aerosols than that in the northern areas,



