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BERS B
TSP Total suspended particulate
PMyo Inhalable particulate matter
As (D Arsenite
As (V) Arsenate
MMA Monomethylarsonic acid
DMA Dimethylarsinic acid

TMAO Trimethylarsenic oxide

AsB Arsenobetaine
AsC Arsenocholine

PMys Particulate matter with particle size below 2.5 microns

PM; Particulate matter with particle size below 1 microns

PMos Particulate matter with particle size below 0.5 microns

PMo. Particulate matter with particle size below 0.2 microns

HPLC-HG-AFS High performance liquid chromatography

coupled to hydride generation atomic fluorescence spectrometry
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MR, DLEKAEE MR, HABUMAIEME, HG-AFSIIE . 75
IR 320V BT HIE8OmA, il BhT HIi40mA: it #400 mL/min,
FE#c S EE1000 mL/min;  KBH42%;  HCI 1090 % 45 R fefE . M A&,
DABERR VE 4R I AR 7 $2 I, HPLC-HG-AFSHIIE « 3R I 1A 4k . IR AH LA
BREEVEIRE T . BRERICEE . MBI Mt st i, HHUIRER: QBT
FICANER 15 320V SAT FLIAEBOMA, il Bh T FEIR40mA: k< &£400mL/min,
J k<. E:1000mL/min; KBH4 4%; HCI 20%H} 5 RO et . ()7 s HAN10
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0-1minpy, FBNFHAKN100%; 1-3minpy, AN60%, BH40%; 3-6minpy, B2H100%;
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Total and species analysis of arsenic in atmospheric

particles

Abstract

Arsenic (As) is a common environmental poisonous substance widely distributed
around the world. Human arsenic exposure causes several health problems, such as
lung cancer, skin cancer and so on. One important exposure way to this metalloid
comes from air. The toxicity of arsenic species differ with their chemical forms.
Generally, inorganic forms are more toxic than organo arsenic species, while arsenite
is considered to be more toxic than arsenate. For correct evaluate environmental
quality, especially arsenic in the air dange to human health. It is very important for
arsenic speciation analysis in atmospheric particulates.

In present dissertation, experimental studies of arsenic speciation in atmospheric
particulates were carried out. A method has been described for the rapid extraction of
arsenic in atmospheric particulates by phosphoric acid. The experiment has gentler
conditions,arsenic form transformation doesn't happen between extraction and
separation. This method with low detection limit and high precision, has great value
to promote in environment detects, air quality assessment and so on, such as the

analytic of arsenic form determination in atmospheric particulates and soil.

When determination of total arsenic, digestioned by nitrohydrochloric acid, with
electrothermal board heat, determinated by HG — AFS. When atomic fluorescence
instrument PMT voltage 320V, primary current 80mA, assistant current 40mA, carrier
gas 400 mL/min, shielding gas 1000 mL/min, KBH,; 2%, HCI 10%, determination
result is the best. With phosphoric acid as the extractant,arsenic species in
atmospheric particles were extracted gently and detected through high performance
liquid chromatography conjugated hydride generation atomic fluorescence technique

( HPLC-HG-AFS ). Discusses instrument conditions, mobile phase, gradient elution



conditions, phosphoric acid concentrations, ultrasonic times on the influences of
experiment, the results show that: (1) PMT voltage 320V, primary current 80mA,
assistant current 40mA, carrier gas 400 mL/min, shielding gas 1000 mL/min, KBH,4
4%, HCI 20% in best effect. (2) Mobile phase A 10 mM NH4H,PO,4, PH = 6. Mobile
phase B 200 mM NH4H,PO,4, PH = 6. Gradient elution conditions: 0 — 1 min, mobile
phase A 100%. 1-3 min, A 60%, B 40%. 3-6 min, B 100%. 6 mins later, A 100%
separation is the best. (3) Phosphoric acid concentration is 1 M, ultrasonic extraction

40 min has the best effects.

The original arsenic species contents and the spiking species of the standard
material ( GBW 08302 ) were determined to seek the best extraction method. Under
the optimized chromatographic and spectrographic conditions, the arsenic species
were separated baseline, with the RSDs < 2% ( n = 5). The method detection limits of
As(I11),As(V),MMA and DMA were 1.45, 1.26, 1.97 and 1.16 ng/mL, respectively.
After ultrasonic extraction 40 min with 1 mol/L phosphate, the extraction efficiency
of arsenic species in the spiked standard material achieved 90% without speciation
transformation. The developed method was applied to analysis arsenic species
concentration in the atmospheric particles. The results showed that: (1) The main
arsenic species in one place of Beijing were As(I11) and As(V). (2) Arsenic content in
atmospheric particulates change seasonally,at the same time, influenced by
temperature,humidity and wind speed factors.(3)Arsenic concentrations in
atmospheric particulates below anannual limit or objective value of 6 ng/m® fixed for
arsenic according to Directive 2004/107/EC, show this regional air polluted less

degree.

Keywords: Hydride generation atomic fluorescence spectrometry; High performance
liquid chromatography; Atmospheric particles; Arsenic; Speciation analysis

Postgraduate: He Tingting (Applied chemistry)
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RAJRIAFE (2 e BRI AE S, 238 115 M B ELAZR<100um HIRTRIA .
RIERORLY) RN, RTRL N EAR /N T BEE T 100pm 1S & RN ) (TSP) M ELAZ
INFEEET 10um IR A FRY) (PMyg) « FB PMyg X A[ 438 PMys(Z S50
JIFBEAA/NTBEET 2.5um), PMy, PMos £l PMo, &0, FlZEFRES H (0 A 8L,
E SRR 3 B F ARSI A RIR, BARKIE R Z R KRR . LI 2
LR, T ARIEN AR R AHS BRSOl
Sipiel, KA TSP WAL+ E 44, A AR K. BREEHER IR
MR HR BRI T 47 242 A RS P e B TR AOR o R R,

T R AURURLA) 1 B SR T AR K REAR /N, BRI B 6k B 4 i S 1 IR B
Wk, 5N P EHETYIR A, R 2 5 W R e R &
B4 A, KIEMA S s RMR BN EME T, CH R SEUNE. K
s, B R, KR E SR AERSEEL., WEFIE. REAZE
il R % B R 3R 1) R A B RN 2, S O R S B S E SR T BT,

B 5 X R AUBURL P B L BB R N, AATTUGR 27 R AUBORL % A 4 fik
R fEE, JCHZRAT/NT 10 wm 50N 08 24 858 A0 N AR i 5 1 35 B oK
I BRGNSk . R AR 22 [ 5 o) 2 1) SR A HE JBOh v 1 e 7 BB
(32 1-1)15 4 2 1 F] 5% 3R Jm EPA i T 19 B 58 2 4505 o s v o K AR 40 1)
BEHIEL T 7 N TSP £ PMyo 3] PMys AR, 1971 4E 36 [ TSP HERUbR #E
BT — KN TR RE IS 260pg/m®, —4F N T 24 K1 i K8 AN 154
if 75ug/m®, 1985 4E B 4EKs 1971 SEAEIT I TSP T H 3N PMyo T H , e —
KPP HBA R 150pg/m®, —4E P94 R B E AR 13885 50ug/m’.
P ST 1997 4EAEJFAT PMyo FIHEBURHE 1380 T PMos FOHERBbRHE, BL5E 2.5um
DA R & B — R P AHEBOR e i 65pg/m®, —4E P4 R R A
P 15pg/m®. BRI EE 2.50m LU R BRI & & — R A P HEBO Rt it
40ug/m®, —4E RERE R [ E AT 20pug/m®,
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% 1-1 SEEFRECM TSP A EPA KT bRtk
Table 1-1 The TSP and EPA standards of United States and Europe
G S OEE 9 H-F2HE7%

PAT Bt
W (ug/m®) W (ug/m®)
1971 £ [E TSP 75 260
1985 2 [H PMy 50 150
1997 £ [E PMy5 15 65
R PMys 20 40

TR RS R I HE O L3 1-2, AR SRR TSP — 2%, — %%
=L hrdE, - HIE— K FEHECR BT 0.12, 0.3 A1 0.5mg/m®, —4EW
SR I B KA 4 RIS BE R 0.08, 0.2 F10.3 mg/m®. T AT A Bk ) PM10
= AN =N o B E — R NP HECA BEBE L 0.05, 5 015 A 0.25
mg/m®, —4F AP R I B B 4 B AE#E L 0.04, 0.1 AT 0.15 mg/m®ll,

2 1-2 v [E R A B R )

Table 1-2  Limits of particle concentration in China

B AR s} ] R PR 1)
15 W2 FR — — — ‘
— e RRRE = bR VR FAAL
MO ERmRE TSP AEF 0.08 0.20 0.30
ERSY 0.12 0.30 0.50
mg/m®
P15 0.04 0.10 0.15
AT N FRIA) PMyg
ERSY 0.05 0.15 0.25

N T B IR BURE NARIE BRI SE T s NATTRE e I 4 475 i R xe
RABREATIEH . BT B2 Q) I is R HBUE B ()0 KRS Koo
A ST A S BT RIG . Q)R DAL EHEAT R G, IRYERR oK
JEER, ARSI R S BERR AR E R A AR R A DO AR Y . B
JIBRAB I NE T TUTRE . BPERR AR DRSS o BB R AR 2 AR ER 2 K
R 2 1L R T,
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T, AR AR E SRR E N, AR AR A FE RS 20 £, fEHbSE R H R
GRLANImMYKY, JIZAAETIERIE RS B, FESEERT Y.
BRI BEEHNGE . REFRMBIE AR, KRR,
ER R K PRIV A, A L HE RS R R, DA S AR 2RO IR 4 FH 45
P2 SRR B B s R B N s rh, IR N EE, emaE NSRS
RS, B 2RI, EEMRIL SRR AsHs. WRHER(AS(I)). TR
(As(V)). —HEMEZ(MMA). — F AR (DMA). i 255 (AsB). fifi IHHH(ASC).
FAh, EEHERE RN E Y, R (AsS) . FiiE (AsL) . = R A AL i
(TMAO). VY FH LR B T (TeMA) 2504 11 gy AR et 5 OB S G 5%, Tl
o oE M KT AN B, RN KK N AsHe> B R > il
B2>MMA>DMA>ASB>ASCI®, e/, 4. YRR, /K DA fli A b ep 32
PLE R £ (As(1)« FHEZ R (As(V)). — FH IR (MMA) A1 — i iiZ (DMA)TE
ASAEAE, AR o 0 DR EH S B (ASB) AN IE il (AsC) LA % B A & 2% (¥ e 75
Wy, wnfepE. RS RAEEM . — B, MERRLR AR, ABUEMR,
Al EESE . ERRERE A (IARC) 38 E ISR Y 7 (EPA) A E
KPR O SO SO RIS R T AR S EER AN, WA
IE B — IR E R IRACLET, AMTHOARE TR ZEER, 2 R%
e S RN, GEAEsk, . BRI RA R 2 TR YT A R
FeH bR, B T R T A FAEIRYT AR S R v, RORIA B
BEIHIVE, JOARIT I 2k A2 e R i 5 4 P24, ply ] DL, Bl A i
R ERY 52 W0 s P 77 T FF o

A [F] 5 i B A U VPN 0.025~0.33ug/kg A . FRE L E
&R IR = E AR AR e S E s OIRE) N 0.7ug/kg, 34 0.2mg/kg.
A RO K B R AR PR 0 0.01mg/L. £ FH A P 0.1ug/kg, # i ¥ 4 0.5u0/kg,
. BRKE. R RO 05pglkg, k. BILEML. . YA v
o T [ B e ¥ A Lug/kg BAR S A 2ug/kg PAR o HASAIHET PG 22 8523 4 1pg/kg
PAR, KN 2ug/kg LLR, SEEERSEY 2.5pg/kg AT . NER =440 —
fif 5~50 mg B 15, 60~200mg HFE. 5 TA AL NMAREF TR &
>4 0.05mg/kg 4 H 19 25 201



FLFE R B LI A MR A, AMEA G B e &
BRI AR, @A U T B R, SR BRATI 5 F KA
YIRS e o (EBSAEFIN T R R, A R R 0 70 8 e A 2 SR 75 £
£ it AR ARUE; B 1 = R 75 Y, AN S I R K R L AR 21
AP, PR 8 R ) R P Y R o R PR TR KR, ISR AT\ R IR
A, SHATLAIRYEE, SRR 2 EUR 25 R B LR AR
PEARAFBUE AN, B R a5 R E At PR BIBOE &R 2 25 28 4
SEAS VR, 0 TR AR S AR A 24518 1,

fif A2 SRR A AE M R A AR RIS AR TR R L8, Y. i3
AR N, FERL IR YUK R A = A R T
BR(As(I11)), THERER(AS(V)), — FFEEFHER(MMAYFI — H EEFHIR (DMA)PY, i 7
ria U] 3 2 DARHIER S Bk (AsB) A H B (ASC) T sUAFAE « TR N NAR G 5 Bk DAJRIR
HALTE . MER. FURTHREAN, SER TR RER . L B B DUNL 2k
K TRESEENL, AREw R, BYERCR, SRR g A 4 REE KA L
WIS TN, I FLAE SRk A 2 IR AR 20, KB A > BeAR N AR, Xt
CL M BRAE B R R, Al 22 5 R 4 b BE B A h B, I AT e
RGHEIR Y B RIS P I S B AE I 2 AT AR BRI v U T

# 1-3 FEEIAEL b ) 32 EARAE TR A 7

Table 1-3 Major forms of arsenic in the environment and detection methods

TAFEAE
T Ab 5 3 Ay BRI 7% SR
ek
e 4, H NaOH
TeA L
TR IR H ) T W pH B, K- GC-MS [32]
B (3+1) $2HL
KB, HEE-KIEA
TR,
FEAIRE i v fi TRHEEL: 0 s AR 3 HPLC-ICP-MS [33]
HHLAH

I (PLE)

As(D.  BOERUUE, I
JR A HPLC-ICP-MS 34
As (V). PR TN
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MMA.  SepPakCjs — iK%

DMA. HOk: B3 e
AsB Fll
AsC
4 I P 043 ML
TeH LA, LC 7B, ZEEHNE
I Fif H, BREEA, I =
LA 5, HG-AAs 2 #7
Wi 41 24 fis
HPLC-ICP-Ms.

HPLC-HG-ICP-MS.,

HPLC-UV-HG-ICP/O

. HEE-K. &A5- ES
FHEE-/K AT Tris-HCL  (FE R & 25 55 1A
DR B T %ﬁﬁ$ PEREGH, HATRRS  RTRADG),  Brezesl
wE PEHC, HRIBIREL. L LC-UV-ICP/OES.
BRI R AR LC-ICP/OES.
HPLC-HG-AAs.
HPLC-HG-FAAs
ORESRITIS )
AR Te ) U KERIREE, BERRR HPLC-ICP-MS, 2241
fif NE B, TR HG-AFS

1.3 RSFR R E T

WS TSP RRSIGRY T B, MR, MEREK. BF
BNHG R Z —, TSP & H R E HEJm AREHEF R, M2 H o —F
TOR, EEEUBRYIE AL, ERFERA, aEANENER, TR
oA KR TSP AR5 Yok R g, A g, AT TR &
o IRERA WIEHES, Rt s TALHS . Rk, Esa. -
e 2 DA B AR 2 il 2 2 14

RARORA) B & B <z vl S P A P E S BB AL, ok A S R i AR
KB V207 £ ERE PSRRI TSPs. PMyg « PMas FIRITCERA K



S E B o IR LR T AT DU T DX I S AT Gk ST R — e B, (HR A AR A
T (L2 P AT 45 40 RS kA Hh T 2 A DL R T LR AR TR 2R (L) T e
RHER Eh CANAERES . APERER . BRERERSE) WifE RAUBUR HITA R ()8
RATORIAI, xR Z2 et AR T (3) MR R SRUR AN L < s v v 2k
DURERIRT; (A)FAAE T R SR S5 8 s (5) ¥ R AE RS RURL )
b K R S BB, KR BRI AR T BRI AR
(1 18 T i K o 2 N IR, T R P T R i B PR R R 25 AR Bl 0 A K /N
FEX A, PR FERE RUAREEAL  IX SR TR 2 4R 0 R A
60%~80%, JuIHZUNF I EG AR HEAREICER, whnT RE R i ) A2 B
Thel 900 R, AT G B X ek TR RSB RN SR, HAEE
(2 R T ffIX S8 70 38 A T3S 70 A LA B A 1K S8 B 4 S IR R 1R K/ N AT
X0 T 1 AR 55 0 30 NS BRI 52 2 A r]
1.4 M SR SEERAR R BN A
1.4.1 BRETIERA

SV BRI E — M RN GR IR (LN IR . =R TR, iR, %
WE AT T I PR W AR Ak, DB R FI(HCT BRAk, I KI ANk i
BRI J5 g 4TI 5L %2 H T A S B RS, W LR R i
PR BT ootttk (HG-AFS). HUBHE G 55 B T1A6 1% (ICP-OES) M i 12
(ICP-MS) . JE WL HG-AAS, Sk kA& JE 7 HG-FAAS
SEHEATRINCY, S - JE T Ok B RS R T BRI, sk
SAF DA S, R PRBE. RAESURE Rz MAHPY, Eik, RSz
i F AR KBRS AT ARG . HG-AFS SRl g K AUBORE )
S EE S RAERAR, SRS, SRER Bk, e R T
Po AT H A FE R AT, LERE S A I NBR ARG As(V) A A As(111),
FIINEIEAL B As(HIEJFE A B AsHs,  HIESRENAT JL R FAL 3 iR oo R
AT, AERF A A O AT B0 R SHOGIUR T P AR R 08, iR AR [E e
SRR SR P IR R B L, ShRiE R 5t ie B,

TR e . BUEE . TR BRSNS Bk T8 AR IR, JEH.
T BEAE TR B A F AR 20 T A TAE 2 v, B DA S 2 e vk

6
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N

i S WL 1) 2 i KT SN PR EE . ARSI R, X A ) 25 P A7 AE T
B 5 143 i P,
1.4.2 IR ASBICIER A

FE AT BT A IR, S5 2 PSR B kR0 ] AR ot o P e ) Ji 5 0 e B L
K, BEEBREAS M ESR AR R, BE 50 AL AR okt sz 2 E LT, 4
e Tt G FE it IS A, BT L IRB 33 AIE R 2 s an el AR R IR i 2 A v 7
ALY, FEREORIFRE i S PR T A AR PR SR AR 1, 0K B s e 21
JE AERR PRI PT SEME o FRATTANIE, 3% U A 20 M 2 1 JE R a0 S8 598777
Al HORZFE T LA ARMET . TENEL FRHESEYN . BEESRETTTE
BEAT IR R R 50 (B, SRR AR B R, T DA v DR
PRI, 5 i B A AR BRI AT A8 3 A b -+ 40 2L —3E

BRACIAE SR U AR, 2 IS R 4l AR IR AN [R] AT 0 9 B i Bh A G ik
TRk A Bk 2T 590U g e A PR AR R U T 3 R E L K
PREC HEE-KIRE. BERRIREC. S-SR U Tris-HCI 3R H 5 49 62042
w5 AL PR A 7 VA I IR A iR Al RS Al A WLV R 4 B R Al A
Cig REBUREFRAEIX 4 PO, 7347 i AR €3 (HPLC) /> BE I, i Ak 5t A
FEREIIN AT S E B+, 78 SR AL R N iy, # 0T 5es i)
P ST 5E 200, DURRBIAHE 75 B EAAHZ A H A, s 5 i
N BR)IX 8BS 38 AT BE 5 3 Sl AH Hh B R GR A T 55 4 5l ] E AH 2R T R
BT B o BR B0 N T B 2 5o e A B R BT o 1T L, SR EUE BORE
bR A A B LA, 8 IS S HAh — LB, R A A R
IR ER, SEBERAOERRS SR, TR, KRG,
A SIS e F IR AT B R AV SR DGR, 75 4l B R BT ) rh B BT 4

TETEAS AT A3, 32 02 B FH — e PO S 0 1 77 V2R 2 3 9 Sl s 45
IR, HARA AR RGE, R R, kgt 59 0 i A HUR
B 1) 25 AT 25 6 B s 75 R S A ) AN TR Tk 3] 9 8 o AR 2 X Fh 7 V5 I R AT AL
BAER A, MRS RRIZRAD, BN 5153 Fi ol 5 i 46 1B, kb
I JFE IR A R B IR JF AR T, SRS YIL R RS HIRE E AN, A
FRIX M 2200, P& 4 0 R B SR A A B S — e B 7 B (HaE, X

N\

& ANEAT Iy

\



BTN A BV ESR AR F 2, I HARES 8450 38 HIREE 8, fEE— 25
BRAEC, Sl i 2 R R AR ) 5 B 70 (U0 — Z LR U TR R AR) TR A €
&G, WRIEASF R S A I B 48 S W) e KRS AN 8] 11T FH 23 D' 06 BE VR AE
ANFRAC T I E , AT A3 30 AT A 1 & 5o X0 792 X RE A% 7 A e f B ) i
A AAFE RBUEAR, HRfE B G, b D SRl ik i AR e 5,
MNATTERBGHT B 3 S BAR TN TE- BOR AT A 73 #7

B — (1) 23 AT I AR ME 78 8o T 2 B AEfR IR o (15 40 29 R IR 2 AR 2 B
FERPAIT FE ) T BEHOR, — OB B BR, 558 58 O i ) 25 TR A
AR, R X B E RS MEAATIE . B, HATHIES s iR
FERZ MR B EOR . 70 B8 24 S RE(GC), mRGHAH(HPLC),
BN HBIK(CE), SR A -4 B AR S 25122 3230 1R /04 T T i
TG (AAS), JRTIROGIGIG(AFS), RS E5E & TIRUE (ICP-MS), RS
A BT R T R S (ICP-AES) 2546 I 2 R B HPLC-ICP-MS R H: & R it
JEE, AR HH PR AN 2 o 3 A I e D EE RN AS 73 A v o S A, (B T P G
Wik, BHEIFZR, PETAMRZRRAM. 524, HPLC-HG-AFS#:
PEMIE, FHEAD, MBI, FEmardEE R, RS
HPLC-ICP-MSHI# 35,  FLASFH A AR DR IAE A 35 4 W e 48 HG-AF S 5K
BACICP-MS, A 5256 th 3% T HPLC-HG-AFS I 1 KA MR 4 R i i T 45

15 REMAREXFIAR

151 ARENX

fift g AR i AL ) — P S B o ER, B E R A BeR g E . i
TS M RS AE SR I T AN D DG TR G g R B0 MHGE, S TIRRIK, R, K
SRR AR BIIR R A . B PR B RSO E A, SRR B3
Je N A R 77 1T 51 /2 T BRI DG, (ER L T LR IR SRR, B R R
i B e, RS LLRAR B B O bRE, SRR I A A FIAELE TR AR
BFEEEARE, PR, 23, KAFEMMES AN, @5
TR i T LA, o As(HI) A1 5, AL AsB, AsC JLFi&H #1,
— HILE(MMA), —H R (DMA) I EE K T As(l), fEAERFKMHT,
A RIS @S WEA S VS A s S5 E R AR, TR AR
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HAB TS LT VR A 0 R R AR AR AL, ARG T AR 7R AR 2 P8 IR A A 5
SELAEFRHERA T A NSRRI AF SR A5 A 17 38 B) EL RS o) i g i
T RRRBR i T 2 R R SR A AT L RRATBNA TS e, A (B ALR T 1
(AN

152 HRAR

AW AR5 5 EKFIBERR LA TSP As st & B AL, F HG-AFS
S HPLC-HG-AFS #alll & &, R /1A, KUk, RS0 A2 5 150 .
BIF 0 BCER AT 9 R0 Gk 0 A A R s G v B 3R R S IR AR

1D it HG-AFS J HPLC-HG-AFS A8 561384k, IRANAHALRL, B

JOUFR P SR 5 Tt S T AS R RE I, R S A AN S SR A SR AT I 5E

2) PRI AR A SR P AR U ()% S X TSP iR AR IS . 57

PROE A BRI T A 7

3) WHF TSP bR & EAER IR R ARRAE, AT ANRIZEYT, R,

VRS, P XU B R 5



82 E KSFAH S R SLL
2.1 5|87

PEAESR, BT RETEAK, EENIREHR RS, R S
KRAHIFEE, ARUERERIGY, GEAMIG S AEET. iy —fhE
FHEUER, EHBRIZAAE, Ol T AT S . AR AR 5O
TR, B S — S e ) — MR D B, Sl LB O R, O TR 3%
A AR T S U — A SR B, R K SRR K LT e, T
-20°C 41 20h, FEFE 20°C AT T, BERky, 4°C RAFUl. JRPE R4
JE BT 4°C A7, (Bt 12h A Hr, RIEAEF-200Ct . skk . HgH
SERE S TR E , T K YRR T1% T 50-60°C, HUAE LT B Rp 2o 1,
AR YR AE AT DATRT SRR T B R AL B . KEERAR JG TR INAHIR . R IRER AL B In$t
WEg, Btk As() bk As(v)lel,

A0 5 T ) 7 3 AT R TR OE (AAS) s TR T o0, B A S T
PR(ICP) -JR T RS, ICP-FiEM HG-AFS :20303% 41 5 3 & 4 £ 1 2
HG-AFS %, 17k S K A (HG) Rtk oy AsHs Ja, &3 — <oy
BRI, AsHy 5RRSETF, BIKJEFALEE, SRR O IR KT R S R
FERRIT, MIBUR AR [FIHEAS I S 9, AR 59 5 58 2 19 DR /0N R AT 5 5 Bl 4y v
T B & o SRANZITIEAT I € v R K ey R A e, e e n s i+
P, TSR TR S bR A e T
2.2 SR ENSEIE R 1
2.2.1 SRR EF 55
2.2.1.1 LG E_H
(1) BT RR(TSP) KB KA RS e bE TR IR A A
(2)AFS-9800 XU i& J5i 56 M6 B T S bR Fh 2 D AARAT AL RCRMBIE B A s A IR

N
(3)KQ-500B AU it vEds  EILIETEA A
(4)Milli-Q Plus #B4i/k 24t 3[H Millipore 2 7]

10



(5)H-1650 =ik & B Ol IR A 7

(6)EH 20A =4 W lE MR £ LabTech A

(MR LA 10 mL

(8)A I JEAS (HP-01 ¥R +FBOL 1 JEjf) b ntHErnfEim R & e A TR A F
(9)0.45um /K ZJEME (O50mm)0.45um K Rt JEk b at MR

2.2.1.2 L5

A grtral Jestdb R AL A PR ST A A
i el ARk T e R A T

PUA ML AR oetral TRk T PR AL

AR MOS 2 Jbxttb A uliwt s i

B AL el RETHRRRACSEEGH

iR MOS 2 Jbxttb A ulGiwt s i

LIV A il

2%FM] KBH4 V7% 1L: 59 NaOH+800mL 7K+20g KBH4+200mL 7K
10%f#] HCI Z7ik 1L: 900mL Milli-Q Water+100mL MOS 2% HCI

BRARPUIR MLEE 100mL: 10g fifi fR+80mL /K+10g HidA AR {51\ 100mL & &
e R 22

F KW 120mL: 30mL HNO3+90mL HCI

As FRI: A TG R IE TR AEY) i GBW(E)080117 1 [ o [ B RL W 58 b
FRAEPD 0T AL R it 22 (0 Y0 16 mT DUARAR A i b B AT A8 3, BELRUENIAS Y
FE B R AE bR I VT )

Be AR S, M ARdErhZE, %5 R>0.99, BIATEREM . #&AESE] 0.99, NFE
BT T BRI
X 2-1 WA EFRER W

Table 2-1 Standard solution of total arsenic

9 5 HFK PRAE(E (ugmL)  MIXYJRAHE 3k (VA

11



(k=2) (%)

GBW(E)080117 As 100 0.8 19%HNO;

2.2.2 KEREURIEDER

2.2.2.1 Yo FES TSP MUKFEHECH, JEHET R as T EIRIERE 24h 5, FRHRFREER
B, BRE G, HEORAUSRALE BIE AT AEE I LA, RIE AU
KR Z DT/ o ORI FIET BIAF 4EIEiE |

2.2.2.2 U [l 7E & TSP (W15mg) HIBIHLFAEPENL, TR /M=, H
mark ZE bRt i -

2223 BLERME/K (HCI: HNOz=3: 1 AR, TEREAZERESI/ N =M
PN 10 mL I EK R MATEUBEH, BEARRLE), i
TENNFAMR b, 19 B 2/ = F P A o A8/ = A R R A TR
RAZES, I Milli-Q Water L& o EE IR 28 /)N = il b B 1432 B P TS B AT

2.2.2.4 HRJEHAER RN 16 mL ELOE T, E4 2 10 mL, L 5000 r/min [
HE R0 30 min, U3 mL FIEWBTHIN 55— 15 mL E.LE Y, £
a I 500 pb BB ARGTIA ML AR VAV, T 10% B HCI #BUE B £ 10
mL. &3EE, BRI,

HARBAES BT B PR

KA

HG-AFS

Y BOW ————— BURBUAMER
HiE | D > >
" | R

HCI B4

2-1 i BRI e A

Fig.2-1 Flow chart of total arsenic extraction and determination.
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2.3 B EDTEEFHIMML

2.3.1 TS L sRIKE AR

BEAE AT KBH, IR B (K, Do B B R M 8 K, KBH, ¥R R IR
EIRAENIAGS, TR . A EIREEA 2% ~ 3% 98 Mok AR E 2, ACSEIG
BRIT T KBH, M 1% ~ 3%, 10 ng/mL SRR D¢ G5RE K284k, A g2i ik
PR E AR BT EIR T N 2% (K] 2-1).
2.3.2 IEGETR IR B IR

e, TR TRRE . AHBRACHEAE AN T, A EIE T R S A AR AR 5
M AN A o A IE IR KBRS, mIB b= AR AL SR (U0 NOy),  18F b A= Bl xfE
EAREWD, BRI T R A A R SRR O R 1, Ak ) SRRV AR
WIS 1A FVREE B ERER AT 10 ng/mL AR 7EE VAR € I sEm . IR 25 SRR [l
FER P R3O, TR 2 65 B R4 SURIEIN, SRR 1K AR 3 BUE. 10%~20%2 ],
WL AR, ARG IR SRR 10% (B 2-1).,

1300 1
1200 t
1100 t
1000 _—x

s 900 F

Jt 800

700 t

X

X—— ¢ X

600

500 r
400

0 2 4 6 8 10 12 4 16 18 20
HCIRE/ %

—— IRZ1%KBH4  —=— SEGEREEE L. B%KBHA —x— ¥ 5RE 2%KBH4
—n— WEHRED. S%KBHA —A— P9 % B0 3%KBH4

Kl 2-2 ANF HCI A KBHy WX As 52655 5 152
Fig 2-2  Effect of different concentrations of HCI and KBH,4 on fluorescence

intensity of As

2.3.3 AEERVIEH
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B SRR RO K, TORBREER K, (RS A NG K, A e e AR R
JEIREAR . BRIGE B R A 300~340V I AT R SE K, ARIG kR
£ 320V,

2.3.4 ATHE M5 FE AR T

BEE KT AR, FOGRREEE R, KT H BRSO B H AR E, AT
L i A kT (9 7, BRI AT HBIR D 60~100 mA, Al BIAT HLIR
N 40~60 mA i, BEGRERE R HARE . ASRIRIEFE AT N 80 mA, BT
HLJ N 40 mA.

2.3.5 HEREIELE

HAMEER, A TRBNERIREE, (5 mBERD: RARED
Ny WE-GIAATRE s 98SOR B = 23 71 400~600, 800~1100 mL/min
ISP 25 6 B R AN K . AR I B SR & 400 mL/min, BEi<UA & 1000
mL/min,

2 MR B AW E T IO S B B WK 2-2. EZAER AT

& KR, R LT
R 2-2 WL BT IR AT

Table 2-2  Instrument parameters of total arsenic

KBH, 2% KBH,4; 0.5%NaOH
fuWRE (HG)
HCl 10%
S P28 = 8mm
B & 320V
ST LR 80mA
JRFI0t (ARS) AT F 40 mA
=
L &< 400 mL/nin
e &S 1000 mL/min

14



2.4 SLRILER

2.4.1 MR BN
M 100 pg/mL FIFREHEL 10 uL i 10%f) HCI :E 25 % 10 mL B 24 100 ng/mL.

R BrBC il 1) 100 ng/mL bR BRE, A A B — € EHARR T B AR . 19

)

(STD.1) 1 mL R ARHTIA I R +10 mL10% HCI B4 0 ng/mL

(STD.2) HX 500 pL A5if+1 mL BAxPLIA IR +8.5 mL10% HCI B2~ 5 ng/mL
(STD.3) HX 1 mL 453 +1 mL BRARFTIA L EL+8 mL10% HCI B2 10 ng/mL
(STD.4) HX 2 mL #5¥+1 mL SRARGIIA MR +7 mL10% HCI BRIy 20 ng/mL
(STD.5) HX 5 mL #rifii+1 mL HRARGIIA MR +4 mL10% HCI RI2y 50 ng/mL

AR B 2R, MEWRE S5 0, 5, 10, 20, 50 ng/mL AR, If

rtibrrE 2k, B RS TR R R, RREZAILL L.

i% 2'3 Eqﬂlé\%
Table 2-3  Arsenic

FrifE R 51 Z 54 FrAERE WOtmE REWRE R
STD.1 Yes 0 70.924 0 0
STD.2 Yes 5 1374.973 4,596 -0.404
STD.3 Yes 10 2691.497 10.299 0.299
STD.4 Yes 20 5383.789 21.961 1.962
STD.5 Yes 50 11671.710 49.196 -0.804

Total arsenic
y = 251.75x + 158.75
14000 R* = 0.9995
© 12000
g E’ 10000
@ @ 8000 r
(&)
= £ 6000 |
o
2= 4000 r
= 2000
0
20 40 60
Concentration

& 2-3 fil s bR th 2

15



Fig2-3 The standard curve of As
2.4.2 {EBE NG
NPRE S HTI RS S E, JATTHEAT T-FATRERIINE , R bR T O S
50 70 a5 AR AR #E 22 (RSD) o

B 50 ng/mL (TS AR AER VR SERERE 6 IR, S5 H AT b v i 22 B 9 0 &
S RIS FRIRG 2 JEE

®2-4 SRS

Table2-4  Arsenic precision

ST M E1E Found(ng/mL)

Asenic 1 2 3 4 5 bR Z P RSD(%)
As 48.065  49.171  49.235  49.669  49.253 0.599 49.079  0.012

W EFRITUR B RTAFRIL 5 IR RERE R 1.29%. g R
MER.
243 Kl S R IE

AR R IR BP0 P00 TEM b, AR SC o i R
B RE LI L RS T AR R A PO M At 2o 14
VO S0 2 BT 3 A 200mg FHEHER T ATRE, 2R BRI )y kit 7 37 A
SLEH, RIGIRIFRLT

25 BRIEB IR

Table2-5 Extraction efficiency of standard materials

X1 (ug/L)  Xa(ug/l)  Xs(ug/l) X F¥(ug/l) X Big(ug/l)  $2EE
10584  7.332 9493  9.136 10.864 84.13%
FEJIE = UORGRIHISEICR KT 80%, & A= Hl 2K .
244 REBRIERPHEE
BT SR T KRR A R P ) TR 2R AL AR T A A L P
ARG FAE, R R K, B R RS RE . ERRE
FURE, M BEIA AN S QY HE R AN RS E I RTIR T, & HA R BRI E T &

16



SHbAL

RERHAFRINT B MR RE —EEH, Ei53—E &k
T 15RO R A TR RS AERUE TR AT R T R
TR, IR HEREKEY, ZFEKED, WRRESRS. K
). RGE L R R BOKE SRR ERM M TR EAKT . AW
W AFRHRRE  RGH AR Ay 52 MR 3, 2 A b R A Hh 5 YV BE I IR R R, st
M5 2009 S EORBLEREEC R mis. AHXHEE%), 5Bk b s ipsd &
FE—EEHEAT 708, M 2009 4F 1 H 9 5% 2009 4F 12 ] 29 5, #rA S-1 £ S-35,
RS 10 K 1 AMRE, HOREE T 35 M, AR 3-2.

* 2-6 KRR S &=

Table 2-6 Total arsenic concentrations in atmospheric particulates

BHURE B BRSO MDOERE CFRGE
EATE TR (m* (ng/m*) () (%) (m/s)
S-1 1428.00 2.43 6 35% 3
S-2 967.80 1.79 -2 64% 2
S-3 1448.00 2.24 2 57% 2.50
S-4 1474.00 1.07 0 17% 6.50
S-5 1459.00 0.93 6 39% 2.50
S-6 1451.00 2.63 12 43% 2.90
S-7 1426.00 1.61 20 45% 4.00
S-8 1381.00 1.11 10 91% 4.70
S-9 1392.00 1.54 22 45% 3.50
S$-10 1431.00 2.01 21 22% 3.50
S-11 1448.00 1.37 24 19% 4.00
S-12 1442.00 1.47 27 22% 3.70
S-13 1412.00 1.62 24 47% 4.00
S-14 1480.00 1.02 27 35% 1.70
S-15 1509.00 171 27 67% 3.00
S-16 1468.00 1.70 28 55% 2.70

17



S-17 1414.00 1.59 26 74% 2.50

S-18 1440.00 0.98 26 73% 1.70
S-19 1481.00 0.83 26 54% 2.50
S-20 1440.00 1.43 20 64% 3.50
S-21 1446.00 1.84 20 49% 3.30
S-22 1449.00 1.20 20 75% 1.00
S-23 1447.00 1.61 20 87% 2.00
S-24 1492.00 1.58 14 58% 1.70
S-25 1478.00 1.06 10 29% 5.00
S-26 1487.00 3.26 15 65% 2.00
S-27 1509.00 0.60 4 76% 2.70
S-28 1507.00 1.83 -3 42% 2.30
S-29 1476.00 2.55 2 43% 2.70
S-30 1453.00 0.93 -1 69% 1.30
S-31 1477.00 1.13 -7 25% 7.70
S-32 1471.00 0.70 -4 33% 5.00
S-33 1480.00 1.39 -10 49% 2.70
S-34 1472.00 191 0 75% 1.30
S-35 368.00 6.92 -2 14% 6.30

B — B4R H0E (0 F T 348, 2359 EX 20090109, 20090119 A2 20090129 iX = ¥tK
FEMI TS FR1E x-1; 20090211 A% 20090223 ~“F- ¥ 1E##{F x-2; 20090303, 20090313
J% 20090323 V- ¥J{E F5 9 x-3; 20090403, 20090413 K 20090423 V- {E b5 Ay x-4;
20090504, 20090513 £ 20090523 ~F-¥J{E A5 /9 x-5: 20090602 £ 20090615 ~F- 31K
FRA x-6; 20090701, 20090711, 20090721 &% 20090731 “F-#4){E A5 x-7; 20090810,
20090820 J% 20090830 V-4 {E b5 A x-8; 20090909, 20090919 /% 20090929 ~F-1411H
F59 x-9; 20091009, 20091019 & 20091029 ~F-¥1E k5 A x-10; 20091109, 20091119
J 20091129 “F-HI{E A5 N x-11; 20091209, 20091219 J% 20091229 “F-E{EFr N x-12.
P T RABR Y A R SR, ARE, CPREER LR, HARNE
2-7.

18



R 2-7 KA S & T EE

Table 2-7 Monthly average content of arsenic in atmospheric particulates

JS8-<y 5 ERORTA A By
e R
(ng/m* §e)) (%) (m/s)
x-1 341 -4 46% 3.4
X-2 2.11 2 50% 45
X-3 1.41 3 38% 3.8
X-4 1.78 14 60% 2.8
X-5 1.64 22 69% 2.7
X-6 1.54 25 77% 2.5
X-7 1.05 27 64% 2.6
X-8 1.08 24 70% 2.1
X-9 4.65 20 48% 4.9
x-10 2.96 13 58% 3.9
x-11 1.66 1 54% 2.6
X-12 1.92 -1 42% 3.6

MRIEIERSE, AR ST 2 KGR B R AR IR 2-4, B 2-5 [ ] 2-6.,

| R (ng/m3) —e— % (O |

5.00 4 30
450 | 1 25
4.00 |

3.50 | 120
3.00 | 115
2.50 | 110
2.00 |

1.50 | .
1.00 |

A TARINTRAND
0.00 -10

x-1 x-2 x-3 x4 x5 x6 x7 x-8 x-9 x-10 x-11 x-12

K 2-4 S RIS R SIRERR R

Fig2-4 Relations between monthly average content of arsenic and temperature
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0 (ng/m3) —e— HIRHEE (%) |

5.00 1 90%
450 r -4 80%
4,00 4 70%
3.50 1 60%
3.00 1 50%
2.50 1 40%
2.00

1.50 t 1 30%
1.00 1 20%
0.50 1 10%
0.00 0%

x-1 x-2 x-3 x4 x5 x6 x7 x8 x-9 x-10 x-11 x-12

K 2-5 i H P& E SRR R

Fig2-5 Relations between monthly average content of arsenic and relative humidity

[ 0 (ng/m3)  —e— PR (/) |

500 r 9 6.0
450 r

4.00 750
3.50 140
3.00

2.50 4 3.0
2.00

1.50 120
1.00 110
0.50

0.00 0.0

x-1 x-2 x-3 x4 x5 x6 x7 x8 x-9 x-10 x-11 x-12

K26 A TSRS T RGE RO R

Fig2-6 Relations between monthly average content of arsenic and average wind speed

Kl 2-4, 2-5 1 2-6 737l &bt 2009 “EAil H VI &R 5IEE, AHRE 5
BIRIE Z 08 R« KR & i 5 — B S RUH 3 0, 2 P BRI (R s
P UURE B A S ATE R O B (R, AR REOR TSR 5%
FE)ERGEM R R WEBHLT, 28 RORA R R XU 5 I H B 1) 41
FHIG, A& RO K, e P BRI BBk /N o H 2 2 KU IA B 5 — FYE S,
TR ORI B 5 R R IE ARG, R RGO, e BRI R . (2)
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HRABEKIRR: KK F WA P BTG R 0GR R .
KA R 5 RS KR BRI R 2 IEA R, Q)EWARAMIKR: ¥
BRI GRS B9 91 R FH R

MWEIRRT LA, BN, R SHEXREEUN, P RGERR, R
FER KRR SRR . B2 RN e il & 2 B 2 L AR S 21K
MR DUE e 2RI AA R EROR, KAk s 2EE5K. #F5
AT RGP, R AUBORLA) Hh e S B A AELAN ] P XU ASE R ORI JE 1 52
0 e A — MR . EHE SV RORT 50 R BUAS R RS R RGE, SRV KA
FARRAN, 3m/s LU XUERNS TSP A EER S ERA REEH, mmbR
A, =T 5 m/s BXUENT TSP A H A E&E S EEHEE, AR REHE
R—F. TSP £ XEB/NITE RS A G &R, IR Z il PilERR
2%, TR R AT DK iy b b 8 22 i, MRS TSPk 238,
[FIREASE AW BT E TSP o (R 555 Ge & B G 0 o BT 4SBT 800 11 42 2009 AE4F i,
ZAEE RN L, WK DO 2 i — SRR ) b e ok, Al AR B
o, RARP—SHFHAFYRBME D . BRI As F 2T —
ETNVHE, RERSASE . KERERES, JUPRREN, R, KA+
i R0 . A B T B ORI TR R A TR SR N VR ER . T
ANAZFEG, BKEd, HRTERZ, M 2009 4 11 AFHE T EME. K
SRR S B 9>, (RN T IRIE, FEAERERZTE 3 AN, R
IR R R T S 47 e B 2 ) DR HG OR, R I R AR A A 2R R AU R A Hh e 4
IR EEER . DL EUBIE X TSP A EE AR R T 5 21 AR AL % 1)
R
2.5 INE

ST T LLEKAE T AR, LS IR 72 G A Jaka i, $2 BTt
DR ARURE ) Fh i e B BT 77 4 o LT iR IIAR A S i A L IXOR AUk
S A BT BRARIE, RUIZHRAZ TG RN S B R S B
EA AN, S, BE, WEEIRBERMK AR R NRYE RS

M= E iRt 17 i
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8 3 E KSFRH PSRN SLE
31518

fift & —PHIESR R R o AT IR R, KR b 2> 51 4 i b 2 A B 40
B, EEATRES S . T e N R TN B R AR R
B EERFEZ B MR SRR E X, THRERREE R TEHL
filt, As(IAIEEME KT As(V)BH R IERPEA PREE T B B2 25 S b ot A ik
REAT B B, KA ORI R I A i 28 Dk s A,

TR 2 A I SE (0 S B T (R S T A AR e A s AR B2 B4, [
PR SR 22 B v A 245 F 0 s 7 M DARA 3 R B R 5 T S R 3L R B LI &5) ) S 4
S, F R AT TR S SR 7 vk L A WLvA ) A E B> B0 e iR 3 e O
S, St R B, SR EGRE 2 BIR AT, BT, WS sk 4n
HpPsE . B4k, B HHT HPLC-ICP-MS Fl HPLC-HG-AFS 25 HI B AR 2
R, BAABAERME . T A5 5IN5 P50 S E L o BRI A N
B 1T 7GR A M 7 i 0 2 R 7 1 B9,

150 [ Ty SCRRIRIE () 7 925 By e A 25 0O 85 80T i i) ) i 45 BV o 52 2% o
SRV SEIR SO ) F Rl R A5 (A DR PR BRI 52, AR 52565 LAl P Ay BB 75 I
FH HPLC-HG-AFS JEATIE . o, BRIy — R RIS EUR, 8 i B AR 1Y
P2 5 40 A e TR A DA R 2 i e %) o S AR e, A A SR R
MRAE, IMERIE T A AR E R E.

3.2 ML ASHEEN L LG R 14
3.2.1 KI5
3.2.1.1 SEI6 e 44
(1) BT MR( TSP ) K E AR H S A T REERA
(2)AFS-9800 XUiE J5i 1 MG FE T AR 0 IIRAT AL R EAX
AR A
(3)KQ-500B M i vEds  RILATRAF
(4)Milli-Q Plus B4k 24: 3% Millipore A &
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(5)H-1650 =GB LHL  BIFFIHAACA F]

(6)EH 20 E-201-C i PHS-25 % PH it

(MR EE LabTech A

(8) kI 1% 10 mL

Q)EFILT eSS (HP-01 A R+FBOL i iié i) Jbat ey iz Als R B A IR
]

(10)0.45um 7K R UEME (DS0mm) 0.45um K Rid gk bR EEMEHL

(L) ERBAH A 3% Waters A #]

(A2)H AR AR B 745k Hamilton PRP-X100, 4.1 <100 mm, 10 pm

(13)%# [ Brand Transferpette #2 %% 10-100uL , 100-1000puL It Rl FEEA:
PR 5T BT

(14)T-200-Y 1-200pL £33k SE1E Axygen

HPLC 5 HG-AFS B FH & N H CERE, TRV R .

Loop 100 pio AFS
Carrier gas (Ar)
Recorder
B ANENAW
C D E A @ @ A Waste
Pump1 Pump2 Waste
A

20%HCI
4% KBH,

[/ 3-1 HPLC-HG-AFS J5 # 5]

Fig. 3-1 Schematic diagram of HPLC-HG-AFS
A.HPLC, B. #tF£2%( Injector), C. f&¥'#:( Guard column), D. ;B tE
( Separation column ), E. £4Ma il 25( UV Detector ), F. G.. =i & ( Triple

valve )
3.2.1.2 LI
AN AL IESTILALRERAL  A FR SAFA T
i R ZayIn O A N1 [ e /% Y
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PR IR
el
Bl = A
HhiR
TR —
PR S %
BT
2K

i

srrat
MOS 2
srirat
MOS 2
srrat
sy Hrat
srirat
sy Hrat
il

JARASk e e
AEE AR AT FE BT

KirE R AR
AEEAR AR FE BT

JARASk e e
JUARIER T P AL T
JARASk T e

e SALHRE A 2 7 B T4 7

B PREIEAL THARA PR A 7]

20%[¥) HCI # i : 1600 mL Milli Q Water H i\ 400mLMOS 2% HCI, &

ERoE

MBI A: 1L10mM 1) NH4HPO, 3. 7F 1L Milli Q Water # A 1.15g
NH4HoPO4, FHZUKAIBERR (BIONIENAHZ NH4HPOs) #f PH i % 6;
WENAE B: 1L200mM 1] NH4H.PO, ##E: 7E 1L Milli Q Water #1/ii A\ 23g
NH4H2PO4, FIZUKMBEER R PH % 6.
2L4%[) KBH, i) 51 : FK 20gNaOH B\ B 2L Milli Q Water fEEH 1,
FIBE BRI 5, FFR 80g KBH, BINJLh it bk 2158 (CHLHBLAED -
TR KR ( GBW 08666 ). filia K ( GBW 08667 ). — FiJLfifi( GBW 08668 ). — H
FLhI( GBW 08669 )%5 I bk 2 [ 4 it i+ 338 B4 4 T AR AEA 5 ( GBW 08302 )12

W B TR TSR L . AR EC R U0 ER 3-1 TR .

2 3-1 AR BT

Table3-1 Standard solution preparation

Frs HHK
© BRI
@ R

@ — LT

SRR MRS RERE
(LA As it W
ML) (ML)

17.540.4 4.375 4

75.74.2 18.925 4

25.1240.8 6.28125 4

M
O-@
Hh % HL
ImL &
H¥15
HIES 3|
MemL
RAR
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@ FHEAm 52.95+.8 13.2375 4

M 1 pgimL AR B — B AR FR, FAANAE A 435I 5, 10, 20, 50, 100
no/mL. T PURM R S AR IR BEA —FF, TR SR —FE, Rk R
HERARR SR IEATARRE . JEAR I — 8 R IR, 190 70l FH IR B AH A #ike 4.375,
18.925, 6.281, 13.237 fRI5%E] 4 pg/mL AR -

3.2.2 tmmRE

FEAE ST A Sl X AR AR T (BRI 2 10 m),  FH TSP K &R A A5 A
I SRAE TS FUBRL A KRR, BERG 10 ROk 1P, SRAERE 1.05 m*/min, R
FERFIA] A 24 h, REEARF Y 1400 ~ 1490 m®. Fi B 38 2T 4k J A 5 S B ok ( PUF )
T PR RTRIIINE i 5 SR o KA, K5 BORLT4EE( 25 cm <20 cm )&
T 600 °C H3bdr bty 6 h, DABREBEPRIA LY, SR KT IR
AT 24 h, SRIGAEEI TINE 24 h JEFRE . KRR B T F
geE R, -20 °C & EIRAF .
3.3 MLAS AR R R E

ASLIG 53 A [FR FE (R B R A M- IR — S . BRI - I
IR A - . WEIR ST OVIRAIA, IR T ARSI SRR N
Ak, 3 3-2 Jyim A AL AR
* 3-2 s AL
Table 3-2 The optimized mobile phase

FPs TRBAHZL R K R
(1)  NaHPO,(6.267g)+NaH,P0,(2.730g)+1L 7K 17.5mMmH! A = AN I 2 R
I
(2)  NaHPO,(3.581g)+ NaH,PO,(10.841g)+2L Na,HPO,(5mM) A = AN 5 15
7K KH,PO,(4.5 mM) b (1) = ¥ 3 AH
(3)  NayHPO,(4.5120)+KH,P0O,(6.12g)+1L 7K I L S A K
(N2 KO (¥ 73 B 2R b
(4)  Na,HPO,(0.895g)+KH,PO4(3.06g)+500mL AN 4 KR
IK(E LK) a3
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(5)  NayHPO,(0.575g)+ H! i (12.5mL)+487.5mL  Na;HPO,410 I B RN
K mM(2.5% H /%)
(6)  NayHPO,(0.450)+ KH,PO,(3.069)+500mL Nay;HPO4(2.5mM) =g 5T
IK(E 4 5N F K NasHPOL 18 F)  KH,PO4(4.5 mM) WA ESTIE, T
Z A

(7)  NagHPO,(0.225g)+ KH,PO4(3.06g)+500 mL  Na,HPO,(1.25mM) %5 = /N i 58 4=

K(TE 6 FUshAHEA_EFK NagHPO, 98 KH,PO4(4.5 mM) I
)
(8)  KH,PO,(3.060)+500 mL 7K KH,PO,(4.5 mM) MREH 6, 7

SR LT
9)  A:NHH,PO,(0.143g: PH=8.3)+250mL /K  A:NH,H,PO.(5mM) i PH Fi it

B:NH,NO;(0.2g; PH=8.3)+ 250 mL /K B:NH,NO;(5 mM) b
NH3.H,O Al
HsPO4(— = 1™
W5 A FF)
(10)  A:NH4H,PO4(0.287g; PH=6) + 250 mL 7k A:NH4H,PO4(10 NH;H,0 Al
B: NH,H,P0,(16.5g; PH=6) + 250 mL 7K mM) HaPOL( — = A

B:NH,H,PO,(143 U 53 A TFF)

mM)
(11)  A:NH4H,PO,(0.575g; PH=6) + 500 mL 7K A:NH4H,PO,(10 NH;.H,O0 Al
B: NH;H,PO,4(11.5g; PH=6) +500 mL 7K mM) HiPO, (UM

B:NH,H,P0,(200 #Ee I

mM)

SRR, 38 FH BT S — AN BRI — B N TS AHI , As(111).DMA 5 MMA
=R SIRAAREE BTN B BRRE 8- RN, g Pl
Fe; VABRIR — A Bk-AH IR E s AN, 28 AN ANES =AM AT T BAERR —
AR AN AR B AR o [FIIN 32 i e I {5 e b, SR Y 10mM
AN 200mM [RBERR — S A, I EKABEER 5 s AR pH 2 6.0,

W T E AR T HI, AR SIEIRr 00 690 P2 e P oK 4 Rt DI 1) o s AR A i
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ELRNE 4 R 20 B AR B IR E), 10 mM B — ST R LBk, DO s
P L WIS T L, e A R, (R B RO s 10 mM Y BEIR — S BT
GG EERR /N, DU 23 B BOR LT, AF H I [R)ELKC, ma R Sy ST DY ol
RS (156 4223 85, X DU R T 25 ZE S ST AH PRI A [R5 P52 35 J0 ARF 8] 114 23 B R R g
AT 70T A3 AT LA R e FRURR BE IS TR] (3R 3-3) 0 5 7E 1.1 - 3 min (173 B0 A H] P4 e
APENH A BIEEE], MMA R As(V) PR 2 BT IS 1] B pi 7 2 AR VA B AR
L, T As(H1)F1 DMA [Hi REAE REE R ANAR A LB I e, B4 B RUR I
WiAE 2, A RARTBIAN A FILLE], As(HIFT DMA [  BRURE B8, (Ho 5
T [ 38 n HL RO S IR e SAE ARG 2 B AIG 60061V BNAH A BIBERLIS[R], DMA
(R AL B RTRS, 5 As(I)ANREA R4 3. BRI 1.1 - 3 min 4, 60%AJsIAH A
e i g S0 SRAG ) B A S 8 2% A

% 3-3 BhEUEmS R

Table3-3 The gradient elution conditions optimization.

A(10 mM [¥] B (200 mM f
T (min)
NH4H2PO4;PH:6) NH4H2PO4;PH:6)
0-1 100% 0
A7% (B, =NESATH
53%
20% (35—, =PMIESARTE)
80%
1.1-3 30% (35—, =AMESAFF))
70%
40% (USRS 3 TF, X Rk
60%
)
3.1-6 0 100%
6.1-10 100% 0

WRIER 3-3 BRIV AFIUAL ), 45 SR LRSS A SR BE Ve i 26 A, IR 3-4,
R 3-4 R B DAL TSI AR Rk B D 2% 1

Table 3-4 The optimized mobile phase and gradient elution conditions

A(10 mM ) B (200 mM f)
A Cmin)
NH,H,PO4;PH=6) NH,H,PO4;PH=6)
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0-1

100% 0
1.1-3 60% 40%
3.1-6 0 100%
6.1-10 100% 0

LN BB LB S B 26 AL 5, SRR AR 56 1, W& 3-5.
* 3-5 & AT

Table3-5 Instrument parameters of arsenic species

B B 7 A et Hamilton PRP-X100 (4.1 <100 mm, 10 um)
TS A: 10mM [ NH;H,PO, (PH=6)
T
iS4 shAH B: 200mM ] NH4H,PO,  (PH=6)
TE 1 mL/min
BEFEAATR 100 pL
SR AE KBH, 4% KBH,: 1%NaOH
(HG) HCI 20%
JR AL as = 8mm
B 320V
e ST HLIR 40mA
(AFS) BT B 20 mA
WA @S 400 mL/min
JiF < @< 800 mL/min

23t Ak AL, BRI DRI 5E 4250 85, WETRAREE, WRRYELF,
W IAVAL, oA PSP, AnER I IUAMIER As(1l). DMA. MMA F1 As(V)#%
UL (4S8 25 AHE AT 40 AT i TT CAAR G b 2 B RSN, e A1 P 5 B ) 3 31
3.591min. 5.179min. 8.145min 1 10.355min. & 3-2 Jy 5-100 ng/mL Fi &5 brke
(K143 B ORI, MBI AT LA e, 76 12min 2 TR DU AR 25 sk T DA S8 440 B TT
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—— 5 ng/mL
—— 10 ng/mL

1100 MMA  As(V)

—— 20 ng/mL
— 50 ng/mL
} —— 100 ng/mL

1000 -

900 -

800

As(l1l)
\ DMA

700

600

Signals(mv)

500

400 H

300

200

100 +

Time(min)

F3-2 B B
Fig3-2 The typical chromatogram of the separation of arsenic species.

3.3.1 M 7S e M LI

RIS, ME RS89 5. 10, 20, 50, 100 ng/mL iR AR
WL R e 2R, DURIES RO & B SR B RIFRARIER R, HIRE
L S / N=3 2sk45 As(111). As(V). MMA 2 DMA U7l E 25 R 5 3246 H R
LOD 4%k 1.4545, 1.2589. 1.9721. 1.1655 ng/mL, & &K HER LOQMI4 5l
4.8481. 4.1963. 6.5740. 3.8851 ng/mL (3 3-6)

*36 IESLIERR
Table 3-6 Arsenic speciation regression relationship
C Y| ALY HIZ 75 R? o H PR 7€ B R
Arsenic Regression equation  Correlation Detection  Quantification limit
compounds coefficient limit (ng/mL)
(ng/mL)
As(1II) y=7.1128x+160.63 0.9994 1.4545 4.8481
As(V) y=8.2180x+265.74 0.9925 1.2589 4.1963
DMA y=5.2461x+183.29 0.9990 1.9721 6.5740
MMA y=8.8765x+195.37 0.9992 1.1655 3.8851

WA M AR BIER, S AR A SRR HE M 26, 18 3-3. &1 3-4. & 3-5
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I 3-6 40514 As(lHT) . As(V) ~ DMA Al MMA DUFTEZ 10 &9 BIFRHE T 28

As(I11)

1000 r v = 7.1128x + 160.63

800 R? = 0.9994

600

400

200 }

0
0 50 100 150
] 3-3 As(IH) A i il 2%
Fig3-3 The standard curve of As(l11)

1200 r y = 8.218x + 265.74

1000 } R? = 0.9925

800 | As (V)

600

400 }

200

0
0 50 100 150
K 3-4 As(V)FritE i 28
Fig3-4 The standard curve of As(V)
800 r y = 5.2756x + 185
700 | R = 0.999
600 | DMA
500 r
400
300 r
200
100
0
0 20 40 60 80 100 120

3-5 DMA Hrif il 2%
Fig3-5 The standard curve of DMA

30



1200 vy = 8.8765x + 195.37
1000 R? = 0.9992
800
600 t
400 }
200 t

MMA

0 50 100 150

K 3-6 MMA Fifi il 28
Fig3-6 The standard curve of MMA

H DL B NS E Y IR AE - 26 mT OB Y, 7R 13E B T AN TESAE
10 pg/L~100 pg/L [rIvR FE St el A 0 AT B i I 26 ME S R, R2 494 0,990 LA .

3.3.2 M SIEEE LG
HY 50 ng/mL FJ DU RN A A5 AR AR VA VR 43 S FE SEERE 5 7, SR RSD.
%37 MIRAKER

Table 3-7  Arsenic speciation precision

2 MEA{H Found(ng/mL)
speciation 1 2 3 4 5 RSD(%)
As (IID 45.86 45.59 45.89 45.66 45.47 0.39
As (V) 55.29 56.39 54.07 56.18 55.92 1.68
DMA 46.04 44.88 46.24 46.69 46.13 1.46
MMA 50.40 50.32 50.39 52.09 50.75 1.47

HF 3-7 5 AT LUE Y, TR A FATIINR 5 IR A bR 22 i K IR As(V)
& 1.68%, s/NHIAN As(I)A2 0.39%, FHXTFRAEM 22 /N T 5%, H#oi A2& SEI0% K
HREMEK .

3.3.3 EEFEMHFMIK
3.3.3.1 =R ENF

AR FEAE M S, H E AR M, S RE AR « 2 D i
TEASHT, FBEERRAVESEEUREE S $2H, LUAs T MRk 5 AR A J G 75 $R B R[] % 2 H
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TSPHRHTEAS (IR o B AR (194 P55 S 4R BT (1 75 F 13 DA 5 o e T A 42
BRI FE R R . #2200 mo it 38 s g 70 bR vEY 5 ( GBW 08302 ) 7E
ANEBERRA (0 0.54 1.0. 1.5, 2.0 mol/L ) & A [a] (0. 20. 40. 60. 120 min)
ATV AR E R UR A . A5 REH], RABURLA i RS EENAS
(M)FIAs(V)EE AL, DMASMMAZEANHMES SEBRTRER. Fnel
IS BE (g 946 5 PO Tl I 75 2 40 min S5, b ) 5 JR2 AS SR U 2 0 S5 b e (B M
, REUICRZIN91.8%. LLIFISEIK T (BRI, T T A OB R B 68 7
b 16 O 3 I T 4K, 768 7 N TD> 40 ming& Ak T AR B B S T 37 PR AR I T
RE AT 788 75 B 1) oK 5 SO A S P o0 i o BRI, 7 DRAE SR R 1
ATHE T, ASEEGE A 1 mol/L i B2 X R i B 75 $ 40 minsk b AT T — P sk,
34 FH B8 T A A e ) B2 B DR R 7 T AR 58 8 R Tl 1 T LA 3 e T A7 44
AW I E A I MR T L5 (R BT, T S i S S I R SR IA B IR [FI B R 26
VPR ARRAIAL S 0T, B s 7K/, MRS 4, IF BAE R — AN HR B M 4
A IR (R PR 52 2 A SR AR Bk o 8 FH B R A BRG], AN AT DABRHRCHE KSR
e L TIT DO 173 i N 1B /e 2 AR == B X (WY =K (PN o
AR, AT DURE A TR B SR, TR IR R 2 Skt 1o 1 38 S
R R T KAL) TR I R e Al e FLfe T, R R B RRARARAE M 5L T AT
CARR K 3 s IR, AT 3 R X IR B 1 a5
il 5 B AE KSR A AT B — e A o E R SR , f
TV ERAR (ASOAFEARTFLE, BB (HPOL Bl HoPOL ) A 1R K HIAR L
5 As(V)FHBL, B #h 75 W M KO A vt 2 4 b IR o 5k 2 b R P i e o
FEFR, WA AT DURH 3% 4R SBURA Hh R B A R — ZUAR (HLPOL) R
WD KA IR B R R RS ST YR B e 2T 40 O O L s T R
BRERER . SIS IR R oy SRR B K AR Hh A R IR 2 S5, R I I
B R BRI A L HLAth T LR #h B SRR 45 22 RO A B R AR I B it #3k ie T
TR AR, DA Tl AR T A At 4 R AR R R O R TR AR SR B HH o IR AR A
R AL ) 2 EEATL AR 2 I 10 1 A8 3V T, e T DA 280 B A A0 S A 8 R
OB BRI H K o 5 vk FE (1) HC O™ B AR A Al MK AU A7) v i ) [ 2 2 ol 3 T
FERAREUAC SR, (B HCO™ S IR ARAE AL S M7 LB A A ML &b, B0 4T
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B 151 5 ) R P BBCA G o R A vk P2 T B Ak R AR A AR, XA A 5
TR AR AR I A B ANE . HCI B 72 Cle CI SRR %A
At ot B AR A, SR XS R AURTRL ) Fh it R S BRI I I TR 2k o PRI
HCI X R AR B AR BT AR XS e PR AR ) AR AR A AN ], G R B R R R VR
fiEAE I PT Be S AR Y o MR AR THMR . AR Ui MR AN BB AT, AE 2L
I AR oA 5 38 AN [ JE S AL &) 2 TR AR LA o TUR LR A IS N 1 $i2
= AL SV R, GRAEE SR BGE R o KU G I = il &4
AN 2 Fe 5t HA) Ve T 8 SR A 9 T B S

S FRUFI B TR 100 A 2 % O 0 7P I ) g A ity w2 285 S B3R 1) = 225 )
K12 o R 249 200 mg P - 38 peA7 7 A b tHEA) o7 ( GBW 08302 ) £ A [R5 ( O
0.5. 1.0. 1.5. 2.0 mol/L )z} a]( 0. 20, 40. 60. 120 min ) F#E47HEEL LA
W SRR IR . R 3-8 ATLLE Y, ZAnaEW i RS E 20 As(IT)
A As(V)SETHLEH, DMA 5 MMA A HITIES 2T R R F£mE 1M
BB R K P I BRI P 42 B 40 min J&, B TR A TR IR 2 N 5 AR AR {E e v
i, JREBERZIY 91.8%. FREICRA RIS 100%H it T2 T B 1 B
TR T AN g A URE ) A, T DRRBUASE P S IR AN BE A R B PATRI 559K
O RR IR BT, A1 72 285 10 £ B2 I e 7P I ) R 9 o i 185K, 7B 7 I (7] > 40 main
SRAE T ISR R B TS PRI o X PT A A2 T 75 I (R e A 3 s v ) o o
R E R . ZR BT, AEDRIE SR BCRAYRTIR T, ASSedeiE M 1 mol/L [k
PR A it 75 B EX 40 miin SR HEAT T — 25 5050
3-8 AN [FIWERR R L Sk P IR 8] S X ARAEPD ot P A IS S USSR (n=3)

Table 3-8 The extractions of arsenic species and total arsenic in the standard material

with different phosphoric acid concentrations and ultrasonic times.

As(l11) As(V) MMA DM/ Total As Fr#fEAE
(ng/g) (ng/g) (ng/g) (ngle  (ng/p) Certifie
d values
(ng/g)

$RHUN [ J940min % 0 1.01+0.05 1.22+0.06 ND* ND* 2.23 +0.10
3.8+0.7
SRR Keep 05 1.27 £0.04 1.3240.05 ND* ND* 2.59 +0.09
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the extraction timeat 1 1.65+0.06 1.84+0.07 ND* ND* 3.49 +0.13

40 min, changethe 15 1.68+0.10 1.76+0.04 ND* ND* 3.44 +0.14
concentrations of 2 1.61+0.08 1.80+0.09 ND* ND* 3.41+0.17
phosphoric acid

(mol/L)

BERRIRZ NIM, B8 0  1.35+0.04 1.66=+0.05 ND* ND* 3.01 £0.09
73 P I [ 20 1.46=+0.05 1.68+0.12 ND* ND* 3.14 +0.16
Keep the 40 1.65+0.06 1.84+0.07 ND* ND* 3.49+0.13
concentrationsof 60  1.63+0.07 1.70+0.08 ND* ND* 3.33 +0.15

phosphoricacidat 120 1.38+0.06 1.60+0.09 ND* ND* 2.98 +0.14
1M, change the

ultrasonic time (min)

ND* s AAMF] (Not detected )
A SIS T — 28 2R HE 5T AR R 25 B IR I A ST 56 K 46 i i B A

TR AL RIS E M S HUACR - 7E2 200 mg HIARAEYI BT i 1 mL 1 pg
ImL BB SRR SPRAEEL TR A5 TR IO B K. 5 10 mL1
mol/L HIEREE A R B 40 min, M _EJEHHEL 2 mL 242 5 mL 5T IE . A
# 39 A LLE M, INbrIE ISR HES ) i 2 R A B LR 0k 31 5id% 90%,
SAFZ AR > 90% . H G e ] AR UKL ) Hh F e 22 B R 75 = PT LAAR 47l SE T
SHIEER, HAEWBIEEEAR KL,
* 39 WESEYIINPRIES R (n=5)
Table 3-9 The detection results of spiked standard materials.
ANk JE 5 18
Experimental G &S

06 I 5 A ks e

Original experimental Spiked values
values after spiking Extraction efficienc

values (ng/g) (ng/g)
(ng/g)
As(lll)  1.65 +0.06 5.00 6.04 +0.22 90.8 +3.3%
As(V)  1.84%0.07 5.00 5.93 +0.28 86.7 +4.1%
MMA  ND* 5.00 4.58 +£0.15 91.6 +3.0%
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DMA ND* 5.00 4.63 +0.19 92.6 £3.8%
Total As 3.49 £0.13 20.00 21.18 +=0.84 90.2 £3.6%

ND* FoxAAMF] (Not detected)
3.3.3.2 LIRBURES B

B R I RO, BRI AR R s R R G T, AR H
NH4H:PO4. TS TEASFRUEA R 10 mM NH4HPO, #i%E A% 5. 10, 20, 50.
100 ng/mL FIVRFR . PEACTRBNAH BRI FE B M It 18] S 57 58 6 6 AN 1R 2% A LA
B AESY BSR4 At IR A5 1 R B G 38 &5 T A8 10 5 V2 HH BR

ST H AT EARE o, JCH A RAUBURI R & PR s T E AT AR, R
KARIRE i AP S AR UE S VIR R 2, ARSI 06F 6 5 398 R AR 3 AT b )
Jii( GBW 08302 )it A #EATINE , HRE BT & 8 AN S AR AR ) L 5 A
5E J7 R RS U o B e A F S SR B3R e v R 7 VAN Z AR HHE ) o A e oo 35 7%
TEAS bR I 52 5256, AR AR [ 05 2 A v SR U F2 v 3 T S I A 1 S 3R UK
%, LU SR UV

R B B R AR IEROR I RE i fE IR T 24 h DLEBREEM TR IRy, R
FF 5 B 8 T 24 90 A O 2 SRR T BB R T A JR B L UL SR A B P K e BT
ORI B, K B ) B A By, RIRAS R UK E AT b ) o 2k
J¥ o FRELE 2 50 mg KSR A BB LT 4EDE I, 7EAR AL AOBREE A T n 10 mL
BT S BBURE ot TR A ) BT S o SRS KRR BL 7000 rpm & 2540 30 min Ji HX L
W 2mL, F 10 mM f¥] NHsH,PO, 2% 5 mL. 7ERALI) HPLC-HG-AFS 41}
THHT B E , HEREAR D 100 L.
3.4 LIWER

TE UL EARAG B FR BN A2 43 BS I e 2610 T kb 5 T A 5 Ll DX X R ARk
b B A5 00T, FRICE T AS B IbR I 52 (% 3-10). Al 45 S ] A HE 1%
PEHUT VA R DR G S oK SUBURLRE i P T 285 23 AT o XK UB0REA)
R R EELL As(I) AT As(V) S EHUERAFAE. B ERSAEBEE, As()F
As(V) & &4 14 1.26 F10.43 ng/m®, Mfi 44 1.69 ng/m®, & T-Kk ¥ 2004/107
ST RN ER B8 3 A & BRI B B (6 ng/m®)!,

R 3-10 KA R ff 7 2 W B A 2 Db [ENC R (n = 3)
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Table 3-10 The determination results of arsenic species in atmospheric particles

A E A s I e 18 I ANEILLES
Background Spiking values  Experimental values  Spiked recovery
values (ng/m®) (ng/m?) after spiking
(ng/m®)

As(I11) 1.26 +0.02 2.50 3.48 =0.06 92.6 £1.6%
As(V) 0.43 +£0.01 2.50 2.79 £0.07 95.2 £2.4%
DMA ND* 2.50 2.45 +£0.05 97.7 £2.1%
MMA ND* 2.50 2.25+0.04 89.9 +1.8%

ND* Fx AR F] (Not detected )
Kz TR T S bR AR RE S g AT I 5, (R I R B2, AR X P R B Rk
SR GRHRE - R FUSEHIINIAS 2009 AR GUIRDL(TC L JRIE mis. JAU ] AH XTI FE %)
FRAFRAH As (D F1 As (W), M 2009 4E 1 F 9 53 2009 4 12 H 29 5,
bRy S-1 & S-35, HERE 10 KR 1 AMFE, R T 35 M, Adk R 3-11.
% 3-11 T ASFE i B

Table 3-11 Sample data of arsenic species

K E As(V) As(Ill)  JRE MXTEE CPHXGE

FE s (m®) (ng/m®  (ng/m®)  (CC) (%) (m/s)
S-1 1428.00 2.48 0.13 6 35% 3
S-2 967.80 1.39 0.12 -2 64% 2
S-3 1448.00 5.14 0.15 2 57% 2.50
S-4 1474.00 0.58 0.14 0 17% 6.50
S-5 1459.00 0.86 0.04 6 39% 2.50
S-6 1451.00 1.17 0.04 12 43% 2.90
S-7 1426.00 0.38 0.05 20 45% 4.00
S-8 1381.00 0.14 0.02 10 91% 4.70
S-9 1392.00 0.37 0.06 22 45% 3.50
S-10 1431.00 0.43 0.08 21 22% 3.50

S-11 1448.00 0.45 0.06 24 19% 4.00

36



S-12 1442.00 0.25 0.03 27 22% 3.70

S-13 1412.00 0.25 0.03 24 47% 4.00
S-14 1480.00 0.23 0.02 27 35% 1.70
S-15 1509.00 0.65 0.06 27 67% 3.00
S-16 1468.00 0.78 0.06 28 55% 2.70
S-17 1414.00 0.39 0.03 26 74% 2.50
S-18 1440.00 0.37 0.03 26 73% 1.70
S-19 1481.00 0.38 0.03 26 54% 2.50
S-20 1440.00 0.54 0.03 20 64% 3.50
S-21 1446.00 0.21 0.03 20 49% 3.30
S-22 1449.00 0.51 0.06 20 75% 1.00
S-23 1447.00 0.51 0.09 20 87% 2.00
S-24 1492.00 0.64 0.04 14 58% 1.70
S-25 1478.00 0.58 0.03 10 29% 5.00
S-26 1487.00 0.92 0.05 15 65% 2.00
S-27 1509.00 0.25 0.01 4 76% 2.70
S-28 1507.00 0.50 0.04 -3 42% 2.30
S-29 1476.00 0.58 0.07 2 43% 2.70
S-30 1453.00 0.65 0.03 -1 69% 1.30
S-31 1477.00 0.33 0.02 -7 25% 7.70
S-32 1471.00 0.52 0.03 -4 33% 5.00
S-33 1480.00 0.42 0.01 -10 49% 2.70
S-34 1472.00 0.43 0.01 0 75% 1.30
S-35 368.00 2.69 0.12 -2 14% 6.30

M ERHATLIE H, PURPRR S0 i DUEHUE S AEE, Rt Haha. A
ToMUAH T ZE L As(V)TEASAFAE . BUX—BEAEHR 4 H P 3{E, 4 I 20090109,
20090119 £ 20090129 1% = JCRAE K BMEFRAE x-1; 20090211 A2 20090223 ~F-1
{E#RAF x-2; 20090303, 20090313 & 20090323 - 14 {E 7 A x-3; 20090403, 20090413
J% 20090423 “F-HI{E kRN x-4; 20090504, 20090513 J% 20090523 V¥4 {HAx A X-5;
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20090602 & 20090615 V- #41{E bz Ay x-6; 20090701, 20090711, 20090721 }% 20090731
B AR N x-7; 20090810, 20090820 A 20090830 ~F-¥J{E A5y x-8; 20090909,
20090919 & 20090929 “F-#{E A5 A x-9; 20091009, 20091019 & 20091029 V- #41H
FRoA x-105 20091109, 20091119 J% 20091129 “F-#4){E 45l x-11; 20091209, 20091219
20091229 ~FEMEAR N x-12. FR5F 7R TR RS B SR, AR,
R RGEF R R, BRI 3-12.

% 3-12 KAFRYIH As(V) e As(111) AT #4148

Table 3-12 Monthly average content of As(V)and As(l1) in

atmospheric particulates

As(V) As(l11) FHRRRSE P35 KU
FERgS  (hg/m®)  (ng/md) (%) (m/s)
x-1 1.18 0.12 -4 46% 3.4
X-2 0.94 0.08 2 50% 45
Xx-3 0.89 0.06 3 38% 3.8
X-4 0.56 0.04 14 60% 2.8
X-5 0.42 0.05 22 69% 2.7
x-6 0.55 0.03 25  T1% 2.5
X-7 0.21 0.02 27 64% 2.6
x-8 0.43 0.03 24 70% 2.1
X-9 1.91 0.13 20 48% 4.9
x-10 1.41 0.08 13 58% 3.9
x-11 0.84 0.07 1 54% 2.6
x-12 0.95 0.07 -1 42% 3.6

WIEHE, MEaRE 3-7, 3-8, 3-9, 3-10, 3-11, 3-12. 1 FFrx.
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Fig3-7 Relations between monthly average content of As(V) and temperature
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Fig3-8 Relations between monthly average content of As(l11) and temperature
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Fig3-9 Relations between monthly average content of As(V) and average wind speed
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Fig3-11 Relations between monthly average content of As(V) and relative humidity
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Fig3-12 Relations between monthly average content of As(l11) and relative humidity

MBI HRRT DR Y, RAROREA) FR A 32 B2 TeALAR As(111) A2 As(V), H.EL As(V)
AE As(I) F As(V) & &5 Sl E A S FORIEARL. 2= R0k
As(1) K As(V) B2 IR ELE 2 As() 5 As(V) & S o U5 FNAF X 5 Bk
K REFRF As() & As(V) & &%, KO, KPR As()
Lo As(V) & B, XABERHT 2009 fEEFREWN L, WK ER S F 1 —
SERRL) R R, AR S BT E R kb . R URRL A
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) As(I1) Az As(V) & & BT DA, IRERA S KRR, JIFTk
M, RATEE, KRABRH As(I) fz As(V) & & B 3 n. Al & R 20 /2R
FERAK T HBER R, MEANLTE, KD, HRTFERZ, M 2009
11 AJFiE % 2010 4 5 A A T HAE, P RAFRYIH As() & As(V)
TR FEEARETEK, KARAZ, b7 LN, gl
BHWSE, WREFE. N T IRE, BEXAFEEZT 3 NN, RIEABIE
SR AS(IT) e As(V) B 5t TTERIE R, DRI R A R KSR Hh As(111)
S As(V) B &30 i) 3= E R A
3.5 &k

ISR JE T —Ph KA STRLA) R T 245 1 DU S OO 3 77 S0 2% PH IR
A, AETEASTRICS 53 B 5E I B R R AT A I % AL o 1207545 2 J7 128 tH R
WA, KGR BERCS, AR T IREERI . 2 A PP A S AT 4 R KRR
Y A B Al E o FZO7 RIS R URRLY h EZE LG LA As (D A
As (V) TERIEAE, DAEBME/NG As (V) AT, REIEANLE. §F% T MK
AEERHGAGRRZIAMRR, NEAPETTEFYR AR 7K.
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BLE 5P

ATCRA TS KT ERAEROR . BRI A TR IR, s oA i 5 51
FEMTEA, G5ERREE S, St PR bt i A Sl X A
S BT T SEE T
4.1 RS FUR A AN E 75 AR NL

RATTORLA) Hh e 52 S R 25 R T 795 R B = AN 48« B AN 2% A

SRR LA S AT AR BE TV o X =AM 800 W A3 Al AT BIE 9T, H S — 2 Rk
TEANTERSG, IG5 /2 R B S SR BB AR 1
4.1.1 L ERF M

ARSLIARTT T HG-AFS J2 HPLC-HG-AFS (X 38 4 1F25 1k, REhMA K, 6
JEE e B S o U e B S TS TR . SRIR S AR MR R, JRT
PGB SR R 320V AT HLIA 80mA, Al BiAT FEL 40mA; I E 400mL/
min, FEilSE 1000 mL/min;  KBH, 2%;  HCI 10%¥ ) & 2 S e ik . Ml TE
B, (OET7I6E SR 320V, S AT HIE 80mA, i BIAT LT 40mA;
AR 400mL/min, BRSO 1000 mL/min;  KBH, 4%;  HCI 20%!H il 52 2%
FitE. ()RENH AN 10 MM NH4H,PO,,  pH =6; JishA B 4 200 mM
NH4H,PO4, pH=6. B/ N: 0-1min N, WishH A A 100%; 1-3min I,
A 5 60%, B4 40%; 3-6min 4, By 100%; 6min J5 A 2 100%HH 73 B 25 R
ik
4.1.2 AILIR T A

W RAE BN IR B IF BRI AL SR T 24 h DLRBRFER PR S, R
TF T B 2T o Y0 i i 2 SR T B3 I 4T 4 i e R BT A SR AR B KR i B
ok, R A TR S, BV KR BRI AE B AT B R
J o FRELET 2 50 mg KR I BE B AT R8I, 7EAR AL IO BRECSE 4 T i 10 mL
PEER SRR S A 2 T2 AS . SRS K FE LA 7000 rpm R I8 2500 30 min Ji B L
W 2mL, F 10 mM f¥] NHsH,POs EZ % 5 mL. 7ERALA) HPLC-HG-AFS 14
FEHATENE, RUGEREAR 100 pl.

-
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4.2 5 IEREEIE

JERE JE i bR R . R IR . WERRRE . 7R E IS AT IR, LAk
RRW: (DERMRRHE . FERAR RS KIS %~ WEKE 5504 5. 10,
20, 50. 100 ng/mL HJIEARTEW, IFexhlBHEdi 2k, DUMIBA K& & Sl
S RIFIGIERR, HFENESLEMIRAEML T LIE B, 7E3E R &
R EANEATE 10ug/L~100pg/L K FETEE A # A B &R R, RPI9TE
0.990 PA ko (2)77%K H BRIA 2 EK . #2IUEMELL S / N=3 K13 As(lll). As(V).
MMA 2 DMA DTYR a5 R i) 75 2 4a B LOD 7331y 1.4545. 1.2589. 1.9721.
1.1655 ng/mL, EEAH IR LOQ 457 4.848. 4.196. 6.574. 3.885 ng/mL. (3)
JTVE W R B o RS IR 0 174 98K - 398 ) 4 43 M A HE A 53 ( GBW 08302 )4 1.0
mol/L [ Rk A5 HEX 40 min, % B4 ISR BRI B BT 90%, HIGH &
WA (@B . NEESHT IR S, AT T T PAT R
g, KR HEBOESEIERE 5 IR, 40 H AR AR HE R ZE(RSD) »  AHXTAR
M ZE B K EI R As(V) =2 1.68%, f/NEIA As(IHTAZ 0.39%, i & Sae ) A 25
FERIESR,  BIARRT bR 22 /N T 5%
4.3 J53EHIRL R

FH ST 89538 7 0 A6 T A 55 1 X b AR e e B AT A g AT A
W7 T TSP EAC RIS B AL IR KA RHE, 45 REH, % KR
A B e A H BRR 20047107 55 94 U Hoxe PR 2 A A il B B R BR il A A (6
ng/m®), FHIZHLIX K825 YRR B R, SRR

IR G087 7 AN, IR, TR, PRI RGERNR . &Rk
SUBURLY) i S B RS B R R L o IR BRI FERROR, K AUBRL)
R R . KU R, AR P S i . B TR A T AR
By R, A BRI TR IR R K Tl eSS, B4 5 s g — s i /b
TEF o« B RAIRA R R i & S5 /b, 32 B PR D B W A 15 8 7E 2 v FA) kL
Vi e BI I, A2 SR B, i 3 ORI TR R A TS 5
4.4 REE
(1) AFFFCRA ERAE AR, RN KBRS, A EH
HG-AFS BEAT R . 122722 BE BE A RGR I R AURORL A i, SCRE 48 e i AL I 4],
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Xof T DR SURIURE A F it e 2R PR PR T R A A U R AT B SIS

(2) AL T BERRPUEE SR O SR Y RS B T V. IR bR ES IR T
% - 39 A T AR UHE R ( GBW 08302 )X 2 37 [ 7 VERATIOAIE, R I i% S8 4%
PRI, 7S SRR s SO 52 B 35 8 R AR B &S i e db . 2071543 310 5
P BRI, AF B PR, W R T IR 2 S0 VA S A Hh 35
KAL) F BT 25 1R 70 Bl 5E

(3) E U AL R T A Sl OR AR i S B ROE AT TREFT, RS
AR RHNERESE—R, Wit 7 izt KRR h S B SR 1B
JeP 25 ARG 2 8] (7R 9 AT TR R AT 2 <k 8 4 i 5 ) i 4
T A
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