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Application of a Resuspension Test Chamber in PM, ; Source Profile Analysis
DUAN Heng-yi''*, QIAN Ran-ran" >, WU Shui-ping"**, YIN Hong-ling’

(1. State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen 361005, China; 2. Department of
Environmental Science and Engineering, Xiamen University, Xiamen 361005, China; 3. College of Resources and Environment,
Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: A resuspension chamber was developed and optimized to obtain PM, ; fraction from fugitive sources. In accordance, a basic
protocol of sampling and analysis was concluded. Replicate tests showed that mass deviation of PM, s between two sampling cascade
impactors was less than 8% and size distribution ratios varied by no more than 5% , indicating good sampling parallelism and stability.
Chemical profiles and size distribution of three kinds of fugitive dusts ( paved road dust, secondary dust and ceramic industrial dust) as
well as biomass burning emission had been measured based on the above chamber. The relative standard deviations ( RSD% ) of
inorganic elements in duplicate PM, 5 samples were less than 15% . Comparing with other devices, the resuspension chamber described
in this study features convenience and efficiency, and has a high practical value in the source sampling of fugitive dust.

Key words: resuspension chamber; source profile; fugitive dust; PM, 5 ; source apportionment
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PR G A6 RSB AT AT R AR 2% =804 48 1
(Bl 1), SRt —E & (2 ~5 g) &l i (150
H ) 0 4 2 R S A T AN A5 A i T A g )
Bk A IS s s SR AR A4, R
Witk 28.3 Lemin ™' Pk Y FIR AR T HEF 10

O
|<—50r.‘rn—)v it
—

min J& , A 2 A =00 H1 3k (RBUR ) “FA7R
£E  RAERTE] 10 min, RAEFE 100 Lomin ~", 3R
BCPM, s (Rif£<2.5 pm) PM,, (2.5 um < Fife
<10 pum) Fl PM,;_ 00 (10 pm < Fif2 <100 um) iX 3
AMRLARE 0 B A R SR R D A ot
L2 RENCRITAL

PR R AL I ST TR ALY R e 5k
FIE S5O R 3k SEHR AT AR UKL 4 ( LAZK
Ve KA g S IORE ) il 45 B DRAR 0 A —BUE R AR
FoE RS R b 0 4 B 0 SC a1 T ST 1 DA
Yol FERERAEROCR 3647 T PEAh.
L2.1 SREERCR

e ST\ & FEdR AL 5 1, 00T K TS A7 it
// A\ A (HERERE3 @) \PM, RN S ~20 mg, 2L 5y
. VA " BFBER. — 5 B 1 IR A PR T IR PR
! \ 7 ST A = N . S
f llh TR R T B T A (8] 24 50 min, ELA 8 & 1) TAE
| i .
100 em 1.2.2 RiARIM AR E PERIR AR 21
- TEARTRIBERER (1.0 ~8. 0 g) FIREERTE] (5 ~ 30
' min ) Z&PF N HEAT B S, BT Al AR ) R L A
H I e O DR R RLE , PM, 515 PM, o T 17 71 43 L 2%
[ = . TEIREEA R IE 5% (1), FEIFSHRERE 3 d #1T
——Q 0K 7 RSB BRI R T 4 T R
| BRIRESNTE RIRH PM, IR 2L AL 8% , W7 A FERIT 2
Fig. 1 Schematic of the dust resuspension chamber E/E\'ﬁ Eﬁ?ﬂ@%ﬁi@/ﬂ‘ﬁlﬁﬁﬁﬁﬁ
F1 ARBHEEMARRERBEZETHESHREYE (n=5)
Table 1  Size distributions under different inlet mass and sampling time (n=5)
SiH AN R B AT SR A I ]
) PMio - 100 PM, 510 PM, 5 PMio - 100 PM, 510 PM, 5
Bt ik % 9.78 44.42 45.8 13.03 43.8 43.17
SD 1.02 1.99 1.75 1. 66 0.48
CV/ % 10. 4 4.48 13.42 3.79 1.11

1.2.3 FEARRE

BB R AT i 2l K RHE & 46 4T
M PbE (o Ak v U PR TR TR 5 A P B P it i A A
B, I A B AR R R E MR 10 min (3 3 100
Lemin ") DLgfbFE N 25 S WG UEJG PM, 5 A1 PM,, 5%
BB/ F 0.5 me, HBRR >95% (£2) , AR08/
TIRA AR SEBR AR T8,
1.3 JRFERSE

FH T REE VRS A TCLH V0 R 8ok R A
VLT R A R AR N T X Wk 23 + W&
P e HE = L R AR | Ry 4 DU R Bl e A B b 2 —.
B KRR G A3 P e Al R & T B, T 29 0, ke

F2 FRBEXNERZERERE PM, 0 PM,, KK
Table 2 Influence of cleanup on the PM, 5 and PM,,

background in the resuspension chamber

R i E/ mg VB VR AR/ mg THBRR/ %
/g PMys_ 1o PMys PMys 50 PMy5 PMys5_ 40 PMys
1.0 6. 26 5.79 0.29 0.23 95.4 96. 0
2.0 10. 70 12. 07 0. 00 0.44 100. 0 96. 4

3.0 15.23 16.76 0. 00 0.45 100.0 97.3
5.0 20. 26 21.09 0.33 0.23 98. 4 98.9
8.0 27.41 26.77 0.09 0.34 99.7 98.7

15 PR b A A b UL SRR TG A
FAF T REHRL. (R SR 8 A Az i R b, ok
BT A HERCR) B T 3 2R s e R ™



1454 w i

B 33 %

BT R TERG IR AR 4 253k 7 FhoCZH 4
ARURRE S TEAR M T DOR AR A BB AL L 17 £, [F)
I BEAT AL R BEHE I SIE 0 (3R 3)

SRAR AR I (7 SRR I A0 5 MR A AT 471
HAMRRER AR SRR ~2 m? R
RAE2 ~3 Oy I LR & (I 1T 42 75 28 A6 T8 B 4 3120 4%

Fe—A) . KRBT G FEE A% S48 h 5 9%
TRAFE. FETESEIHT, ZRFERE 150 H FRuEd LR BCRE
2 <100 pm BYZH S, S 07 5 A T e T D A
(20°C P 20% ) T4 24 h LU BRI EBR H A Y
IKAY, G TR DR /i TR kAN A ML S5
HER AT R

x3 RESBEBERE
Table 3 Descriptions of dust sampling sites

HEBOIR Y SRR R SRR A
VIS =4 N . N . -
[lsR=AtgOfER BRI % | By X% PR, SR i AR AR
PNTEN HEDEPE BT T TR, DL R0 A0 502 i A4 32
3SR o el iR, R S ERR TN E
KR ML AT BB BRI TN
{3y e PR, /N JA Rl A B o 2R 7 Al
. TR R
LB JE IR A Rtk 4e
HoAtb AR HE L e RAMINTT ™, ReAa A R S
RGP, 5 (Z4K) {3 s s AN JARIA 5 A FEEVED b % A= Al
W T A PR R Rt P P A A B X

1.4 TSR FEIFRE S 1L 2 o Bt

FEA LR 1) P T (TR 2R FH 2R D s Ay 0 g 5
(VAR A% 88 mm) HET AT RAE , RN IR IEH T
TEHLTCE W53 HT, 100 A 5 08 A% FH sk B 43 K i 4
BT, A8 H H A S XRF-1800 X S22k
FEREA I 5 PM, < 1 26 R TCHLIC 09 & &, R
Micromatter 23 7] [ BRI JE IR T B0 5 %E B (JU R bR
EFRHA S0 pg-em ) B SR L TR IG
TR I B A S AR AR B 14 kA g
JEE TR AK M 2, A A 1 h, 48 0.2 pum U8
JEE S ML T K W 1 B A A . PIC- 10A XU 18
BT (F &) w] [F R E 6 A FH s
(Li* \Na* NH; K* Mg’* Ca*" ) fl5 FBles T
(F~, Cl", NO; . PO}~ SO ), i & 45 F JH
AccuStandard 2 F B9 5 T O IR b 17 2 &, 45
28 SR 2 HRETE

2 HR5ITR

2.1 kAR

AT BN, SRR IR Y o4 212k kAR )
AR R B B 1Y 22 52 (1 2) . B & AE 7 by AR DA
PM,, 5k 3, Hidh PM, TS B E Y 36.4% ,
PM, 5_ o7 54. 0% , 1M1 A= 4 SR Joe 7 A 1) UKL ) 248
KEBS N PM, 5 AHXTBTHR 5 90% DU L. AE IR & T8
) IR B2 R AR o A HL I 5T, PM, 5 o 40. 8%
PM,, o5 37.2% PM 0 i 22.1% , s i HE

AR ARIARAAE. [RIAE A TR G R A B2, DU DL 40 kL
Wl E, PM,,_, FI PM, i 4 X 53 ki & T
PM ;10 » 3 T HER T B0 A4 A2 388 FIT s B8 ) 6% 1 5 4
R AR 5.

100

] B PMjo-100
9,\‘:1 80 EPMZ.S-.H]
= O PMy s
= o
: | £
£ 40 s
= ) i
¢ 201 E § g % g
- 1 :
4 = A = = =
= & & = = =
N = = & B #
H 8 11 4 < ¥
R H = B il
Z B X

E2 FERRERBRIEHZSH

Fig. 2 Size distribution of different dusts

2.2 AREERSTEE ST

MEEAR T i P Ry 2 | R BRI A B
) PM, s EHLLH 2 5 21% ~33% , Horb Si Al Mg,
Fe iX 4 Fih7e 0 £ (5 EHLAL ST B9 50% ~80%
(F£4), HEHE AL( >40 mg-g™') . Fe( >20
mg-g™') MK Mg( <7 mg-g™") BYRHE, 5 1% L+
BATARBL) | BH S A A M S R VR A AH S A
AW TR R TR 1Y) PM, A% 3. 8% MY TCHLIG R Al
B, H 4 Fh RS s R S AL 1. 7% ,
LI PM, i 32 B2 BTk A BB B4
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Na Al Cl 76 TC 2 ZUHE AR i3 b = FEARAIR, A
1 0.01% ~3% ,NO; NH, F1 SO2~ e & ) it HE ik
VR RAFAE R KA 5. K JCRBE T RESK A T b7, th
FTRESR AT ACHIE s, BRBER I STk K — B DL
T XA K2 KR K 14 80%
~90% " i EHERAY K M A K hE, b+
B4 K 90% LI EMS Ll MK 5B TFEKZH

(K/K*) AT AAE R X 43 72 U8 5 0% b VR 14 48 b 2
—. Watson %:19] 43 BT Denver Hi X JG 20 21 HE T 2 IR
WA e, TSR E K i KT
110 ~ 30 fi5. AR B G K/KT 3.1 ~
7.4 i B A A — R M AE IR, K/K ' &35 31. 6.
AW R B R i KK Ak, 2.8, HE T
Watson 22 M E 45 B (K/K* =1.2).

*z4 PM, MLERDIE
Table 4 Chemical profile of PM, 5 from different sources

N %ﬂgz% KTt Si/Al Si/Mg K/K* *ﬁfféﬁjﬁﬁ E//JO ;
il B A 2 28.7 Si Al Fe 2.1 78.6 31.6 77.6
AW R 3.8 K.Cl — — 2.8 1.7
TR REA 25.1 Si.S0%- 2.5 23.7 5.3 50. 1
iH fi (REAE) 29.2 Si Al .Cl 2.0 34.5 3.1 60. 4
TH [ (M) 33.9 Si Al Ca 2.3 27.5 7.4 54.1
ZAR (R 22.0 S0%- \NH,/ 2.7 24.6 1.1 16.4

1) Hi5E G E 3R Si Al Mg Fll Fe

I BE A A2 PM, s BT HE LA Si Al Fe (K 45 Hi5%
JCENFE KM B TS L AR A TR T b
SeICEA A L (HE B /N T 4ok e R TR
BRI A s AR BT 5Tk NO, il SO3 ™ 43
Sl TEHLA Ay M 11. 6% (REEE) L 9. 8% (&)
H'5.6% (BEkE) | 6. 1% (FEIN) | Wos VR4 AR
PR LR N B A R AR . Zn VE MRS IR ARAL T, &
Bt 2 6 1 AR B 0 AN om0t o AT s B
RIS A FEAE AT 3R 1) Zn 25 00 AR N A R
i, Zn HE IR 2.02%, 3 T O il HE ik IR
(<0.11% ) BRI EE Y Zn & ENRPIE. Ph
— R RAHE bR S EH E T 2001 4E
AR IS Al E B A Y Ph S = A T REAIR.
WG AR M 2N B2 vh P 532 40 518 0. 41 mg-g_l
0.97 mgg ™" ARTHFHEAFE>

[FIAE SR TR A TR R B2l BT S A
BEARARRL AR(EAS I R Y 2, kBRSO3 HE
ik 14.4% ,S0; /NO; N 1.6 ~2.3, /R KK
KA KT AFFAE. T 28 #2252 B A4 NO, HE
RN, SO~ /NO, #EEF 1.

YRR L, K Cl B E T HE N
FROE, & 2 5 TEHLAL o & 1 74. 2% . [R] A,
AW FURBEXT KA PM, 5 NH, L HE A — 22 5Tk,
FLAE AR TR HETBOIR AR B 52 17. 5% .
2.3 I

AT DN B AR R i A (P P B e B T E R S
5.t 5 FrgECE T UL [R)—FF i E R PR TR R A

FrARAS ) PM, 1 PM, o, FE RS MEDR 2% < 0. 000 5
g, FITIAE 35 FhICHLLE A3 09 A T REAH X i 22 AR 1k
15% . X PATAERS 2 vk BEAELEA T AR DG o3BT, 7 P
=0.01 BFEKFFIEMIK (R >0.94) , GLHZ R E
HA RIryfee M 8 .

*5 ABLBEETREITH

Table 5  Parallel misalignment of road dust resuspension test

WA /g  PM, s T2 AT

RHEA PMys_i o PMys  AHXIMWZE/% R?

TIEAEL G AN 0.00045 0. 000 34 4.1 0.9782
Wkt E+iE 0.000 09 0.000 25 14. 1 0.9899
N FL 0.000 19 0. 000 37 10.6 0.9938
M A B F5 0.00024 0.00017 0.7 0.9410
N2 B F10 0.000 08 0.000 05 10. 1 0. 9902
RN A FLL 0.000 52 0. 000 40 6.6 0.992 1
M A B F13 0.000 13 0. 000 24 6.2 0.9717
TN F14 0.000 04 0.000 52 9.1 0.990 3

3 i

(1) ARSI LUR T PM, IR IERRE , 7EE
A TR TR B IR I T — 2R R P
TERFERE Xt AR i PR VR B) SR AE B 1] 45
KRBT AR IEAT T 0. B % %% & Y TR %k
FE VNI A | R B R B AR W SR A 1 U HE R
FE3RAS T 4 KHEBCIE T PM, I TCHLEL 5. T3
T | PR VT 2 B AE N () R 8 R SR AR B[] R AR
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