ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

2015

FE RSB A SIEF S L
4 4 & B B R




w % A 3 $36 % BT

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2015 4 7 H 15 H

H i

2013 4 IZHEPl_lEP}'E%‘KP@Eﬁiﬁ@zﬁﬂl‘ﬂiiﬁﬁiﬁ*imﬂﬁiauiﬁﬁ&(ﬁefﬁEJ\#EM%U ~~~~~~~~~ ?“T, ﬂ%% F]ak(2327)
K= ﬁlﬂ%@ Wi i WFH’X&ﬁ7KF@Fﬁ?E@Fhﬁ/\%ﬁ¢%?F

x#f* %fﬁb,iﬁﬁ Eil?ﬁ TM’*,’%?#? ﬁ%%(2337)
:H:/JiﬁJiEjtﬂ.PM”IEﬂc ?ﬁév\ﬁﬁiﬁﬁ% : Jﬁ‘ﬂk M, KA, BA, B, WREE, K (2346)

2014 SEFEF IR PM, (5 FEIRBEFT oo w’%%& AT, AL, Rz %, A B &, BT (2353)
PR HL T A FHE B PM,  rP oK s M B T AR AE - ¥, ER, G 28 REE, B EF(2361)
B R )R KR CO, MR LR A5 %%ﬁ%}ufﬁﬂﬂmﬂﬂ m%‘ﬁk Xﬂ%ff ﬁ)wi EHEL B E, TN, KN, & e (2367)
AL s AT LS 4 RS R FHEgE e oo MECEAY B R WK ARG B AR (2374)
:“:E'\/f\IEJ{E “i’@l:ﬁ]ﬂ‘#ﬁ%ﬁimﬁﬁ%ﬂ’](ﬁ% ?ﬁéﬁfﬁ% E/\’ﬁr_é(z:),gl)

SR KR AT RS TG Y M HE R A L e eee e e e FLHAE, LB, T F(2389)
%?Fh’i/fwﬁlﬁiiIAPNE’JA%IﬁZEFHﬂﬁ NOHFWEM*Q%; R SSRAREILELERIEEL IR %%z:ﬁ ®HEAE, 7 (2395)
ANTRIEAC AT B IO %6 X 4k €O, /J?/Hﬁ%l’diéw”' ﬂcE’J? Dlilﬁﬁ? e © K FLE &, E E 8 (2405)
S/ T AL J%ﬁ(\/lﬁkitt%ﬁ(ﬁ'ﬂ%&ﬁﬁ % 17#&)’ XAE %, K, EHA (2414)
TEIRBERLRTRIK | 3R 2 U8 K] ¢+ 4 4 JE‘B’J/H %u{**ffi, ﬁm ?KJEﬂx EAA - MM S, £ EE(2422)
e 1 ok A B R &St.),f%ulﬂﬂ_l%f i}rﬁﬁ })ﬂm,xl%ﬁ,g;&ﬁ(mw)

iﬁﬂ{lﬁiiﬁﬂﬂﬂﬂl%ﬁﬁﬁ%%%ﬁ&%ﬂﬁﬁ(l:l_ %H? :
- REAER,ARE, TR, %er% E?@* EHEK %’T?Hé 1%%”):]4% x|, ?ﬁﬁ B’i’i i(2437)

%FETIL&L(&”\Z&J&' ’ﬁff‘ﬁ?&{ﬂ’“%‘ﬁ%*ﬁ& é"“ﬁﬂcﬁ—ﬁ"
Rt}%& T%E%? B & §§ E/xﬁ(ﬂ - ?Bé ﬁm,f’ﬁ*f%&(ﬂ%)

~HHEJ?EE/ﬁ%wii%%AIS"*EﬁPJ& Tﬁaﬁ%ﬁﬁﬁﬂ%}: o e B3R LCAZ R A, RAFH(2453)
T MR AE BT =0 ST P LR PR B Ak A %ﬁmﬁ? : #Mﬁi* K, AR S, B R K E 46 (2459)
im%%ﬂzﬁéﬂﬂ%%ﬁaﬂ’ﬂﬁ?ﬁ&?ﬁ? ?%ﬂ:%ﬂﬁfm . EEfs I, }_%&IE 3‘%%1(2465)
ﬁfﬁﬂﬂi 7J<F;';1&b/l/ro?ﬁ%ﬁ$§%ﬁ&7k ﬂ:f/\ ﬁ]ﬂk 5&% XIJ#HW(MSO)
TN U F KRR AR W R TR S 4 T - Seneese e éﬂ;mﬂ ?%é’& % A, EGA, T 8F(2487)
SRR Y X B TR %*ﬂﬂlilﬁ%ét*’]ﬂ’]a&ﬂﬂ IR E4F,YE M, TIM(2496)
LB -4 B T R KRB AR S AR A AE K BUSE T oo eereeeee e e %ﬂ }_Iﬁ,a,j] FAN=,5 A(2504)
A W) B TS XoF 30 T R AR T A U B B I B BT AY e B H,RRTHATFHR,BGRK(2511)
’EAﬁ'ﬂifm(ﬁ(}»»%%&IﬂiﬂifﬁmﬁhmE’JET?% u,%aa;g Eﬁd ST EE BB, Bt U (2518)
3 R0 9 B R A H A Ry - e BFE R F R, %ﬁsﬁ T £ (2525)
BT 37 S 6 R K G I k) DNAPLL%Z&:\Z‘EE’J%I’] T%}d %HE ﬁéz N, INEIE, fRATE, R F A(2532)
BDD #1 PhO, LK Hi 4k 24 S 2R I = ﬂ”‘I‘E’JXﬂ:EﬁJT?t AR, K E g, 153%‘@(2540)
FILR G T 7 il /2 X SRR — W R B WL B oo ?%ﬁkz,;%fr 3? Fffiéﬁ B, 3| KN, P IE (2547 )
T 9 K 5 -3 e T AT o A 0 R B 1 BT 5 - ceeeeee AN A2 (2554)
U%QMHCEWI%A%?VH&%%E’JAﬁE&"&Kﬁﬁ R RSGRMIELRLI 1 E?ﬁ F?”E%},%&E W’W& %fﬁ@ E’T’I/’g(2564)

B - ﬁaﬁh{f’ﬂi}z %Etﬂﬁ%i( QEMQW*&PAQVJ*MHXTC(K ]I )%ﬂz&@ﬁﬂﬁl—]/}%l‘f
s L, %&& Eiz ,t% Eeii XIJSC(2573)
I%ﬂﬁii JXT/WK%H:I:Z’?EFJW E?%DEJ%WME’J%F?VEFH ?ﬁk ééﬁ%ﬁfﬂ x| n%iltﬂ IEE, B AR, XU 4B (2581)

PN-ANAMMOX — A4k Sz hij % 4b B A 747k PCB 2K - e UL ERLEE LR FEE (2591)
Fenton 2 AL TR BE AL FRAT ALK T KM TE  woeveevmemmmmeemeeneeeeeeeee 55; REARHER, KT, ER, RFR(2597)
1l 2 9 A R EQ e BE K B 5 B MR AL BT oo I‘?X%@ JEAL AR R, BT, 25 (2604)

R AKIET A/O %ﬁﬂ’ﬂ‘ﬂ@zﬁ%’ﬁi&%%ﬂfmﬁlﬁi% 1"]”*1% Fffﬂ x| & ,7@9& /ﬂ‘iﬁﬁ ?? 3,&@;(2610)
ﬂ:'JJiﬁEgﬁJ%%LEX ORPﬁ:jﬂ fEé’imLEﬁm{E{WKﬂH’E M‘%@Eﬂ}‘“%éﬂl

e EH;%% 7!:%5&41 Eéti% ?%?X ?‘%Wﬁ,a‘?(%ﬁ)
:Cé*’/nu ?UJ\I‘TTEE% Ct(ﬁ/wki*?%%‘ﬁ%ﬁ*“m{ﬁﬁﬁﬁﬁtﬁkﬁﬁ - B Bk, AT, 7‘1’(1\%‘ ﬁimﬁi (2626)

J7 2R A H 1 B I e DA I A O 4 e g 1+Tﬁ E’i’i%% T%yﬂ& FW% EME ’6(2633)

?Féll {)?Fﬁiiz%ﬁ’dl%kizﬁi{ﬁﬁ(ﬁﬁ@?%zm” lﬁﬂﬁfﬁﬁﬁ -
“ﬁrié ?_i%?fréﬁ EQIEJ ﬁ*ﬁﬁ %%‘ /\,iﬂﬂi X'J“ (2641)
i%&@%%ﬁi(ﬂ*ﬂ %%*ITi%i)’%ﬂEEE’J”ﬁu&EMT'J T%JUI E?E TT/J %,E%’ié(%ﬁ)
mj:l_%l*ﬂﬂiﬁf}%%tt %?ﬁiﬁ%ﬁmﬁkﬁr%&wﬂﬂl? : -
- Fmb, E T N,éﬁﬁﬁﬁﬂﬁ %24!_56’ ?KF‘? E S XIJR% %f%llé zﬁﬂiﬂ(%@)
z:IJJj:i’rﬂﬂﬁﬁﬁfﬁitﬁiﬁﬁkﬁﬁﬁﬁ*ﬁﬂﬁifzﬂﬂﬁﬂ e EALEL LK B, MK H(2669)
iﬁ%*{ﬂliﬁ“ﬁ%ﬂ%dlli%ﬁ’&(ﬁ¢'ﬁﬂf‘l¥7ﬂ39é%1‘ﬁ 7‘15% ,mﬂ% 9&%%(2678)
Klﬁliﬁuﬂiﬂﬁtﬂ‘ﬁﬂﬁﬁ]ﬁiﬂii €O, ﬁFﬁi*ﬂf’ﬁi%mE’J%ﬂ[’] : :
e MWL, RED, ﬁjiﬂ}] E‘i’iﬂ%%ﬁ mﬁa,l‘?%x %&i% é’wik F’??HE(%%)
lffﬁ%XTﬂT%’“H*:*Eﬁ %%H’JJ%L%&E&HDW@%%%E ﬁﬂr ””5%% X’JSUEt WEE, ﬁ/@%ﬁx,%ﬁ%,%ﬁ(i&k (2695)

T 755 R 0™ Tt /N BR Y 20 B S SRR AR AR BT e A, IXE B4, HRE,HE K (2707)
IR Coo AR AR IORL 5 Cu® ™ X/ B *éﬂiﬂ’@,lﬁ/}a ﬁf@ﬁﬁ% --------- Tob, TR, KEE, R TR (2713)
MoK R P R I 43 BT 18 Aol B2 BOROR T IS Y EESE e e FISURE AL IMER R F BB E(2719)

(FRBERLA ) IEIT IR 5 (2553) (%f*ﬂ%wﬂnﬁﬂ‘ﬂ(%m) (2546 2609, 2616, 2647)



5536 B T ) 7 5 B e Vol. 36,No. 7
015 47 11 ENVIRONMENTAL SCIENCE Jul. 2015

[N

PR 7= EFHEI B PM, s KR T B F451E

it ZRPRT Wb R R B

(LB 15 5 T PR 2 8 W R PR B8 2 o, A PR B A 00 15 95 e 42 1 DU 1 48 o R T S0 0 25 ORHR 6102255 2. 15 AR R 2F IR 2%
B, [ G IR EE (R 40 K S A s ek VR 5 15 6 TS e e % L ST 100084)

FEE . O T IR R T — U PM, HERCARRAE | O 5 o 310 RS T 8 00 6 5 106 s ok L 5 ) | A BT 5 BB B T 1 o — A
HERS Jpr v ) R — AN R A PR HL T, %P A RUHE R PM, HEAT B0 0 0, M AT K R B T AL A B 4 BT 45 SR 7 T
L 33 T A FRL T o PR A PR LT A G P Y J5 e B S TR R T A G P, B R R B S B A o T HE
f) P, ) T 12 VA BE AR 2. 7= A 24 SR i 2 0 I DR 200 PR A PR Pl T T 4 0 Pl A8 1 R 2 8 L ol ) i o R 2
K PM, 22 R T . BRI 7 P, | PR B AR T OB PR AL PR F T ER AR A e T R P, oK i
BTV JBE ) B 25 TR PR AL DR R T, MR e T HE R A P, 3 B R Y 5 G B R K. R B Y kA R
Al R MR R 2, A 0 3 4 R 25 R od R0 1 NHL, R 2B G NHL, HSO, i A BURLAR, [F]Bt 84K T PM, 9 pH {E; T B0 7% i
R e IR 1 e 2 S B NH, ORI SO2 HEA PM, . T LA, BUAR PN A f PM, K W PE B TR LL Ca’ M SOLT R
EEAER D HER PM, P KA B TN RL NH, i SO; T .

AR PM, s KRR RS T MR R ER LR

FESES. X513 XHEERIRG. A X E|HS. 0250-3301(2015)07-2361-06 DOI: 10.13227/j. hjkx. 2015.07. 005

Characteristics of Water-Soluble Inorganic Ions in PM, . Emitted from Coal-

Fired Power Plants

MA Zi-zhen', LI Zhen®, JIANG Jing-kun’, YE Zhi-xiang' , DENG Jian-guo’, DUAN Lei’"

(1. Air Environmental Modeling and Pollution Controlling Key Laboratory of Sichuan Education Institutes, College of Resources and
Environment, Chengdu University of Information Technology, Chengdu 610225, China; 2. State Environmental Protection Key
Laboratory of Sources and Control of Air Pollution Complex, School of Environment, Tsinghua University, Beijing 100084, China)
Abstract: To characterize the primary PM, ; emission from coal-fired power plants in China, and to quantitatively evaluate the effects of
flue gas denitrification and desulfurization on PM, 5 emission, a pulverized coal fired (PC) power plant and a circulating fluidized bed
(CFB) plant were selected for measuring the mass concentration and water-soluble ion composition of PM, 5 in flue gas. The results
showed that the mass concentration of PM, ; generated from the CFB was much higher than that from the PC, while the mass
concentrations of PM, ; emitted from these two plants were very similar, because the CFB was equipped with an electrostatic-bag
precipitator ( EBP) with higher PM, , removal efficiency than the common electrostatic precipitator ( ESP). Although the total
concentration of water-soluble ions in PM, ; generated from the PC was lower than that from the CFB, the total concentration of water-
soluble ions in PM, . emitted from the PC was much higher than that from the CFB, which implied that PM, ; emission from the PC was
greatly affected by the flue gas treatment installations. For example, the flue gas denitrification system produced H,SO, mist, part of
which reacted with the excessive NH; in the flue gas to form NH,HSO, in PM, ; and to increase the acidity of PM, 5. In addition, the
escaping of desulfurization solution during the flue gas desulfurization process could also introduce NH, and SO;  into PM, ;.
Therefore, although the main water-soluble ions in PM, , generated from both of the plants were Ca>* and SO}~ , the major cation was
changed to NH,” when emitted from PC.

Key words: coal-fired power plant; PM, 5 ; water-soluble ions; pulverized coal boiler; circulating fluidized bed
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