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HEEWAIY R R LT 70 ZFE &AL
Yy, it & PR LR R TR R A e
A LR

SR, BT A 8 SC R AR WW/T
0016—2008 4t 7T SC ¥ P8 A7 24 5% Jox 1 A I B2 AR AR
WY F WW/T 0046—2012 ¢ 1 ji6% 3 Wy A5 77 35 55 k6
W SRS BOREEN E ik R R B 5 )
BT R i A LR SR oy R R A 2L TR P
2 T S PR AE A T R AR S5 A R A R A ek i
PR R TR R AR VLR, HI, 2
FF Az AT [ Bt A6 0 22 o 2 P A MILIR A AR ) SR AR ARG
W5, LA R H o T 0 PR A AR SRR ARG T 5

AR TAEEES, T B AKAVE WSO Y 3 3loRAT: -
Bk gy iE s s SP HER O8RT
fig TR FNIIRSE 5 A MLER MR . 107 R FH
Al KA ARSI, SRR T ik T B, R i A B AR PR, 5
THAE L TR I BT IE M IR A s s Ao
R B2 IR T R RS A% R A LIRS
P g —Fh ek 22 b, K I Rs 18 o8 T A A
HAGI T A

IS

1.1 & &R 44

ICS1000 B 1~ (354 ( 56 W P8R K /R B A
FRAH]) i AS - DV [ 2k e as \KOH Ik A&
AR RLAL A 2% T Chromeleon 7.2 €843 T4
ulio PIEAE A PR AR B B B T o B A
ASI1 - HC(4 mm x250 mm) + AGl1 - HC(4 mm x
50 mm) ; #4EKHL( Millipore Simplicity UV) ;255 %
FEgs ( GASTEC SR RAEZE ,, HAX) ;10 mL 8 20 mL
U A Z AL O 45

JIT 7K Sk 3 i gk, L B R AN K T
18.2 MOV em, it a3 35y L 9 ool 5 4l i
bR UE S A Y BR AR AR MEVS W (1 000 pg/mlL,
AccuStandard ) | ZFRARARAER W (1 000 pg/mL, B4
T) AR (50 000 weg/mL,Dr. Ehrenstorfer
GmbH) T2 (98% , 2 vibk) IR #H (97% , % ¢
AR) IR SRR FRE I (NO; ) (1 000 pg/mL,
A a8 R R il il vh oty ) K A R AR
BT ARUEVE R (S0;7) (1 000 pg/mL, R A (44
Ja& KAt R 3 A 3 rb e ) oK B TR R B v I U
(JCZSAAERR) (100 wg/mL, JbATdLT5 kit 48 4%
RAFFEIT) -

1.2 RERFR/EGE & RAIECH

FEBAPRICS1. 02 mg T RREAPRME M, \51. 55 mg I,
PRENARIE S, 70 0 I A T R 2l K P 78 50 mL 25
A, B T BRARARER (1 000 pg/mL) |
JCERARARAERR (1 000 pg/mL) .

FARS AR/ BIRE A 2.5 mL F R AR BRI TR
(1000 pg/mlL) 2.5 mL ZFRAFRAERI(1 000 pg/mL) |
0.05 mL RFRARAEA K (50 000 pg/mL) 2.5 mL T
FRARBRIE W (1 000 pg/mL) 2.5 mL SR AR A v
(1000 pg/mL) ZEZF IR, 15 I 4K & 75 3
25.00 mL, FEHIS R &P LN T R ER AR AR
100 pg/mL BTRBRIMER I . €A ERES) TE
T4 CokAE P RS

IR 100 pg/mL AR bR A K 2. 50 mL T/
b, A K ERE 25 mL, BEHIR I EH . L.
T RS B R 10 g/ mL (RTR R AR 1fE it 45
W o MOV TR AE I FH I BRI
1.3 RERtRAE TIERAVECH

3 B ER B SR PR A Y 10 e/ mL IR R AR
HEfE & 0.125.0.25.0.375.0.50.,0.625.0.75,
0.875.1.00.,1. 125 F1 1. 25 mL, #J7F 25.00 mL A9
R E A, MU BEIC v FE A6 R 0.,0. 05
0.10,0.15,0.20,0.25,0.30, 0.35, 0.40, 0.45,
0.50 wg/mL [FIRFRFRE TAEMR
1.4 REFZE

TEHE T 18 PR 8 25 AORAE L, AT IR 3 A ik
W1 10 mL 5% 20 mL U %Y 2 1 3% A 0 O P9 9 3%
2 GASTEC MR AL AL, SR I 27K A S OB,
LI 400 mL/min 37 & W Y % 4E 30 ~ 60 min 25 S AE
it A5 3 SR R WSO 5 HE v s AR A b S A R
TR NTR T IR IR Hh iy — Fp sl 22 A AT BIL IR <
AR SRAE W WACURE A X R 2 P R A AR SR B 23 R i Y
WSO, BV 2 A 7 I WO T 2 R R A, O F
AR R A HEAT 25 SR R AR AR R AR R
o SRAEIE SRV BRSNS AR A . 1
R F & O BER AR SO R ( <4 C) A Sz
LS
1.5 SNB&EH

SR FH A0 ) B e, 3 G ) , AT 2% I B2 30°C
IonPac AS11 HC #I43E5AE: (250 mm x4 mm) , lonPac
AG11 HC B34 (50 mm x4 mm) , 3 30 °C;
KM KOH HBE i A5 BE Ve , KOH K JE 2 5 mmol/T.,
R ] 2 O min, Y344 1.2 mL/min, #0885 B
75 mA , #ERE 25 ul,
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2.1 BiGEHFNEE

i ) B BRI R Y I DL iR AU ATE A 4D R B
SR (LR TR T TR AN IR S5 A ML K i
B HET A B B 3 73 254 AS1 - HC (4 mm X
250 mm) . JLANAHAYFNSE R BE RN S R 2 Al S
FhA ML SC B = 35000 & ) I R . B 1B R, 1% 5
FAHLIR)E 155 0% B 25, M ELBH 25 520 v i A ]
B 2 T B B R AR B R AR | i R M A R R B B
JIt L KOH il A A 2 5 7 AR 9 e vk B2 KOH 4k 35
W, ANSONT i R BR B - (R R, i S 5 W i S A 1Y
S3ES I E XTI H O i A e, R, 3
F KOH #RyEH

KOH bk 98 ¥ ¥ 52 1) 385 fin a3 i 7 1 38 K, 34 2%
A AT LR B ) DR B IF TR] 9/ )N 185 1 1B 19 90 125 3
117 KOH 58 18 2 04 9 IN B i 3 F) i ) , 4 3 A
HLIR B 7 4 B I 10227 o A T4 o bk 0k T 0 3
1.2 mL/min [ (4 0 6 W B2 64T 1 Ak, S FloA
PLER (WU R« 1R > TR > R > TR > Ik
M2, Z UL 1, sk 1 s, YWk vk Wik B2 7E hy
2 mmol/L B, ik K vh iR | TR (N R . T R A
R4 5 PG HILIER 2 [A] 1Y 43 15 BE AR XT3 , 43 30 R &
g — NIR 3. 41 N2 - iR 2. 83 HIR - TH22. 80,

TR - IR 10. 96 5 (H IO B I (R AC, S8 i — 1>
R S ARSI T B A IS ) 244 17 ming, Y ibkve ki
5 mmol/L B, (3% K th £ R (TN IR R . T R N
IR S FhE BLIR Z A1 53 B3 B2 53 1R LR — TR
2.39 NG - AR 1.86 HIR - TR 2.24 TR - 1%
i 8. 82, {H I L7 B B ] B8, 5 i — A il i
DT ZEA IR} 2924 9 min,

1.5} 3

4 10} )

~

i

=
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g 05} 4

g

O 5
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10
t/min
1— LR 2— N AR s 3— VIR AR 34— T AR 5
SRR
15 mmol/L KOH ki 7EVE % 1. 2 mI/min i}
5 FATHLIR A H T

Fig.1 Peaks of five organic acids using 5 mmol/L KOH

at a flow rate of 1. 2 mL/min

R JEy L2 mL/min R FIMRGERR LT S Blof HLIER B9 D8 B I 1) A1 B i

Table 1 Retention time and resolution of five organic acids treated with different concentrations of the eluent

at a flow rate of 1. 2 mL/min

e R B I 6]/ min Ir R
e/ (mmol - L71) CB WR O WR TR kM ZRM-WER WM - TR WR- TR TR - R
2 6. 700 7.720 8.59%4 9.574 15. 540 3.41 2.83 2.80 10. 96
3 4. 844 5.454 5.957 6. 557 10. 127 2.68 2.21 2.36 10. 21
4 4. 497 5.034 5.454 6.001 9. 081 2.48 1.98 2.34 8.85
5 4. 050 4.487 4.827 5.274 7.791 2.39 1.86 2.24 8.82

FITLA, 255 75 SRR BRI [ A4 B AN R 7R
VEME S . KOH PR E i 3k 1. 2 mL/min, 2R
5 mmol/L KOH Ik S5 FEVEIL , BEASAE O min (4
DA RS TR N R TR . T R AR S 5 F
A HLER PR 53 B8 55 e R
2.2 FRAEHZLNER

MY 5E 0.05.0.10.,0.15.0.20.0.25.0.30,
0.35.0.40.0.45 0. 50 wg/mL f IR R bR ME TAVEW,
AR AR HE TAE W 0 3 WL 1, R H

Chromeleon 7. 2 B 3o A I &5 435 LA € 8 737, 73
oI 222 W 25T LR B e o pih e I 400 1OhR o fih 407
T 5 25 0T B R R 47K, L8 1 (5 3% P TC AT i e
RIJC AR HURRA H , Uk A 25 1 X RS AN 35 A
FRIN A LR 0 o

il 0. 05 ~0.5 wg/mL R RRARE T AW 73 3 4%
BIFR LR PR T IR SRR £, i HL 5 Fif
A BRI ER 2 A AR O R U = T 0. 995, A4
DAREZR ; R LR AR L T R R IR S 5 Bl
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F A HLRR AR P B B8] o vfi il 2 07 e\ R AT
R PRAE R IR, ZWAR 2 Horr, DL 3 ff ik o0

BRI R AR R (5 R L S/N =3), L 10 {514
FE RO AR R (R LE S/N =10) .

T2 PERAMEA IR A OR B IR 1] R of 2 k9 T A s B 1 FR

Table 2 Retention time, standard curve, linear range, detection limit and quantitation limit of five volatile organic acids

#FR PRERIE]/min brifith £ LML/ (pg - mL™") HIXRRE KB (pg - mL™') ERFY (pg - mL™")
i 3.874 y =0.1029x —0. 0007 0.05 ~0.50 0.999 0 0. 002 0. 006
Wik 4.251 y =0.0563x 0.05 ~0.50 0.999 5 0. 004 0.013
IR 4.564 y =0. 1553 +0. 0003 0.05 ~0.50 0.999 1 0. 001 0. 004
T 4.941 y =0. 05x +0. 0002 0.05 ~0.50 0.999 5 0. 004 0.014
ai: 7.161 ¥ =0.0433x +0. 0001 0.05 ~0.50 0.998 3 0. 009 0. 030

2.3 MBEEE

FiZ R GBZ/T 210. 4—2008 #5 L T 2E b
WE E TR B 2 4 F8 ) AR e = b A W
I 5E T332 ) A RLE < LUK P g 3 bR o T i
£2(0.05,0.25 F10. 50 wg/mL) 7E3 ~5 d W17 6
A E , T 6 YR i vk BE (B ) AH X AR I i
ZERFIRITIEBNE B, LA R WK 3. W LR

WP m =M RS R A HLIR 6 Uk I
He AL AR Qi 22 (STDEV) P34 {H (AVERAGE)
LA b 22 (RSD% ) o AP Lo = Pl vl 3%
WO B LA HLER A 6 YR 52 I E {H Y RSD% 24
T 10% , & Wi% 5 FhA HLER 98 1 (@35 I 2 7
00K % A7 4 GBZ/T 210. 4—2008 Fr #E ) 2

R3O KT RO T AR

Table 3 Precision results of the detection method

bR/ i ) FRAEF I 5 P HLER
(pg - ml. ™) T 2@ i i TR s

0. 05 (%) bt 22 0.005 6 0.004 0 0. 005 0 0.004 7 0.002 2
SEHE 0. 059 4 0. 056 1 0.059 7 0.056 0 0.059 0
RSD% 9.45 7.05 8.33 8.41 3.65

0.25( ) bR 22 0.004 6 0.001 8 0.001 6 0.001 4 0.003 8
SEHIE 0.248 5 0.249 7 0.244 4 0.250 8 0.250 9
RSD% 1.84 0.73 0. 65 0.58 1.52

0.50( ) v s 2 0.001 6 0.003 6 0.001 1 0.003 6 0.018 1
FHE 0.501 2 0.500 9 0.503 1 0.498 8 0.507 1
RSD% 0.31 0.72 0.21 0.72 3.56

2.4 EEEMMERE W LI P=(m, -m,)/m; x100% (1)

TEFYI TR PR EE 25 SORME AL, T IF 38 WOk 1Y
U AU Z2 L Il AR W ST 799 iy 34 42 25 AR AR A, SR
AR ALK AE b W U L 400 mL/min 37 1 W R 4B
30 min 75 SR A5 B SR R R ISOR 5 7E BT A5 B A SR
FEW W A 43 5 m A 0.10 pg/mL, 0.20 pg/mL,
0.40 wg/mL SE{I% 5 3 D ARE AR T R AL
AR IS5

DA BNAR 5 08 SR A WSO b TR 42
T2 1 BT B R TSR AR IR, SRl oA HLRR A s ]
R R AR (1)

X, P OIS IR, %o smy S RSO P 2 —
A PR B HE , wg s m, IR J& R IO A —
AHBRA BT, s my A INAR AR VR Rh 5 — A
PRI BT &, pgo
Hrpr ¢, =m,/V, (3)
o, e R RAE MR A — A HLIR B W S, g/
mL; V) S RO P — A HLERAY IR, mL,

¢, =my/V, (4)
ey S9N I SR R W WL TR B — A HIL TR 1) e
B, weg/mLs V, S AR i 2R b OB T 2 — A LR
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EAEESE IR 2 b TR ML I R 20 Hr

BT ik 107

AR, mL,
c3 =my/ V3 (5)
U, o5 bR FIARHESR R b 2 — A HILAR A Jo Yk
JE, wg/mL; Vs g fibR F A 08 Wb e — A AL Y
AR, mL,
BV, =V, R, ) AR (S)

P=(c,—c,)/cy x100% (5)

R (S) FEAT IR A LA HLIR A A [ 4

I SR 4, WK 4 TR T 20

B2 TR R W AR M 325 91. 4% ~ 107. 4% ,

PTERC AN AR 73 FT EER Y M3 80% ~ 120% 1
A AL

R4 KBRS MRS IRAE RS R

Table 4 Recovery rate of three mixed standards (low, medium and high)

kR g : ﬂﬂ*fﬁlﬁl&%g/% | “
e el L TR e

fIRHRFE 0. 10 pg/mL 99.4 91.6 91.4 107. 4 94. 4
Tk EE 0. 20 pg/mL 96.2 100. 2 103.2 101.7 106.2
P 0. 40 pg/mL 98.9 99.9 99. 1 100. 4 101. 3

2.5 FAEMRTHEE
TEAK WM SR R T R RE 20 CO, , it
i SO, Hl NO, SARMITEAK AR, Bk 56 CO3™ |
SO;™ I NO; BHES F4Ext & B RA F IR . O/ N
T2 T TR I SG R 1Y) 18 € i R ARG 2 5 3 B T4, /2
WA LB
AR K SR 23 R UV (6)
CO, + H,0 =—=H,CO0, (6)
AR AR A K SR 2 AR B AR L HL SO,
(7) AH H,S0, 5% M 5 #4840 (8) .
S0, + H,0 =—=H,S0, (7)
2H,S0, + 0, =—=2H,S0, (8)
AR EURIK SO 23 & HE RO AR i HNO, A
HNO, (9) ,{H HNO, RFasE , 2353 % HNO, \NO F
H,0(10) .
2NO, + H,0 ==HNO, + HNO, (9)
3HNO, ==HNO, +2NO 1 +H,0 (10)
gi BTk H €O, Kfidt SO, Fil NO, SARTEK
HR IR ST 7 A I T AR B A €O
SO~ AINO; o B U, 3 56 (o 3, Jic ) 1
— &[4 0.50 pg/mL H R .0.50 pg/mL L FRAR |
0.50 pg/mL NIRHR 0.50 we/mL THRHR .0.50 weg/mL
IRERAR .5 g/ mL COi_ S pg/mL SOZ_ HI'S pg/mL
NO; MRS PRUER I . IR 5 b T WA ) 235
U QL 2 s s SRR (N RAR TR IRAR . T
PR . MR AR L A R AR L B PR AR A MR AR . NO, |
CO3™ SO}~ BthWeAE S R HLIR 2 J5 , {4 B2 I 1] 43
B~ 22. 447 min 26. 001 min . 26. 124 min, frLL,7F
5 R HLIRZ 5 I NO; (805~ i COS™ BIRF
BIARZXF 5 Tl HLIR 4 3 i T4

L

5 10 15 20 25 30
t/min

Conductivity/us

L ZTRAR 2. INIRAR ;3. IRAR ;4. T RN
5. JIRAR ;6. FHIRAR ;7. BRIGAR FIBRL AR
2 ARSI ER IR RIREE A
B S 719 3 B R
Fig.2 Separation of five organic acids from common

anions such as sulfate, nitrate and carbonate

2.6 HEMIERE

TESC L R X P A R 24 120 m (1 2
PEATSRAR L, P26 B B Al 11 M2 L
FRREHCIR . BAPED AT T 3 AT A, JHE A G )
1.2 3 el —A s A BATRALE, sl af 1
Wk 3 R s K A 456 7E 53— AN B3 B (AN
(U D B ATE S5 A A EAH L

P MEBRE ZEOR , 70 R R, 3T T3 A Wi Y
U B 22 L 35 AR W SO, 0 o o 4 25 OR AR A, DA
400 mL/min it PSR £ 25 SRR il A5 21 32 3R A
W o BEAh, AR A RAE A A T — Bl R
A FESE S, LSS R A R A HILRR A W RE 1o BIAE
SRR, TTIPRA RO U B 2 FLAR R O 5



108 SR R

34 %

23S, IR S ORI R AR R B9 3h
RAFEMIL o W HRZS FURE R AR SR AR 25 SR i I TR R
T, BB R Atk i U 0 22 FLB AR I SO 28 R
FER FEARE 2 FORFEE R AR WA S 25 R4
fiih
SRAFEH, SR AR AR AE A WO, WSO AR

10 mL, REE 74 400 mL/min, 7EE S5 A HrEs
WA 1.2 3 RET 30 min  RAAB12 L; £ B
AR A5 45,6 SREE T 60 min, REE(RFH 24 L,
SR A [ B Xof B35 2% 1 1 B RN R AR A TE S o

3 MR A AR ]

Fig.3 Test point 1 at Warehouse A of the museum

H1550.05 ~0. 50 pug/mLL A #E T AR WA [7] FY)
A 25 A 00 SR AR 1 WA 5 2R ] Chromeleon 7. 2 ¢
PSR I B AT f A, S SRR

JIr e A B HLRR A U E 5 oy 1 ST A ) R R 1
WO A LR A B, 15828 ORI 5 PR
SRR BE R 7 15 2

1) 5, B R AR S bR AR ST B oR
FERAR .

TEVT L I 2 5 (11) B SRAE R B4 53
PR T BOITR, RARA L IE

T, P
Vo=V- T Pio (11)

o, Vo R SRR ST R RARR R, Ly V 2R
KRR, L Ty AR RS IR B, 273 K3 T 2K
SRAEIRAE A5 B B IR, K PR SR ISR A A
IR T, kPa, Py AARHEIRZS T AR T,
101. 3 kPa,

2) 4% (12) 385 R AE IR OB A LR
ARV, B3 UM A v B S A LR MR R
( CI - Co) Vl

VO
X, € oz SRR T A WL I YR BE , mg/m’; C,
HRFE ML P A HLIR B L, wg/mlL; € R =5
FI OB FAT MLIRR A R 3, wg/mLs V) D R B IR
W AR, mL; Vy SRR AR, L,

6 LI i EBRAE ORI R L LR N
MR TR GRS B L3 5 5 ey e Bl R A
WA FP RGN 2 A FILIR , 1T 28 A v R A A
BURR o LR 2l K %A AILIR B AT A 55 1 18 A
i AR AR S SR T SRR T 8B R A, Al R
RAEMICH P A HLRR AW o S2PR TAE b, B R Y
BRI AR, B 1k R A5 28 P A LR AR fih
T R T, A AL S KD E Y LR AR (N IRAR |
HIRRAR DLIZ] 4 B 1 @i

C= (12)

RS BB/ BERAEMOR A LR 1445 D JE (L

Table 5 Detection concentrations of five organic acids in sample absorption solutions by active or passive sampling

SRAE MO I e/ (g - mL™")

Pt ¥ 1A HR T 47
i 5 1 (i 3h) 0.013 ND 0.014 ND ND
il 45 1 E3h) 0. 169 ND 0. 046 ND ND
Rl o2 (% 3h) 0.014 ND 0.013 ND ND
K o5 2 (E3h) 0.150 ND 0.021 ND ND
i 5 3 (#sh) 0. 008 ND 0.018 ND ND
Rl 3 ( £ 3h) 0. 149 ND 0. 020 ND ND
i 5 4 (i 3h) 0. 036 0.017 0. 021 ND ND
Rt 5 4( E£3h) 0.155 0.025 0. 034 ND ND
Rl 5.5 (%5 3h) 0.038 0.023 0.015 ND ND




555 1 FAE G IR PR 25 S IO HLRR A E it 0 —— 88 1 (3 1 109
(4:%5)
: T RECHE I Y/ (pag + mlL 1)

FE 4 .
7.8 Bl 2 TH P
G S 5 (EBh) 0. 165 0. 027 0.037 ND ND
G 5 6 (EBh) 0.034 0.013 0.019 ND ND
Ko 5 6( E3h) 0.134 0.017 0.020 ND ND
S ND ND ND ND ND

#: ND i’é/]iﬂi’fﬁﬂj o

0.10

0.05f

Conductivity/us

-0.101

-0.151

t/min
L ZTRAR ;2. INPRAR ;3. TRRIR
B4 TS SRARIOSOR Y B T (i 1A
Fig.4 lon chromatogram of the sampling absorption solution

at Test point 5

PRI AIC(12) FHEH 6 AN A A2 e b
R LR AR T R RS 5 FiHE A A LR
WPEAHL, WL 65 NFR 6 WHI, FEEDs A T, FEATHLER

HIFRSE R R . LR, Hok B2 [l 43 01l oy 36. 40 ~
85. 4dpg/m’ ,274.42 ~312. 11 pg/m’, 7EFER B,
FEAPIRFIEN R LR IR , Hk S 7
Ih 18.66 ~34.00pg/m’, 123.53 ~ 152.55 pg/m’,
15.80 ~24.48 pg/m’,

0.05 ~0.50 wg/mL &M, 2R AR H
B2 . T M2, % iR my At PR 43 51 o 0.002, 0.004
0.001.,0. 004 .0. 009 wg/mL, 5& & FR 43 514 0. 006
0.013.0. 004 0. 014 0. 030 pg/mL, 6 /> il 55 1)
SRAF WSO AT LR 1) e (380 v T A s R AT
R, RS A Pyl g 1.2.3 R4 T 30 min,
KRR 12 Ly FEFE D B iyl 5 4.5 .6 RE T
60 min, AR 24 L, Wi B R LRI
FEXURT S Ao W UL, SRR th 50 BB e £ M
Pl FELTET , T AT R A S A 00 1 i RAE AR R, Bl e
FRAEIT ] , B G980 WO A AR S5 BRT R
W, FE AR R H e .

K6 RN SRR R A HURR AR -2

Table 6 Concentrations of five volatile organic acids in air samples

25 SRR A LR IR HE P (g - m )

TR

C[E

LR N H T IR
o s 1 312.11 ND 85.44 ND ND
R o 2 277.74 ND 39.42 ND ND
ol s 3 274.42 ND 36.40 ND ND
i s 4 143.06 15.86 31.66 ND ND
il 5 5 152.55 24.48 34.00 ND ND
Frll £ 6 123.53 15.80 18. 66 ND ND

TE: ND FoRAM

2.7 REHEHREFEFENERREIE

N T BARAR R b 7R 4°C L 19 PR AT 5%
PF R A Y], 23 EC ] 1 D 0. 15 wg/mL Al
0.30 pg/mL [ 10 EERL . 10 SRR AR B R AT T 0K
Mt % 4 CHRBERAME T, 4 B I — e i
5 Bl ALK W B B A8 Ak, 3% 2 s I ], 3t 10
ANTAEH o RS 2R & B, WA Vi B2 % B il 78 56
— KA R AINRGE R IEAR —B, 2 WK 55 Wk

90.30 pg/mL A RE b Bl IR R] 69 22 £k /N T 5 R
0. 15 wg/mL, i B B , A L B AR

SR ARG I i B8 7 ik SR P RGN 7 T O, >R
FEJE S RV RS RS N s AR AT o BRI D
PR AR S ORAL™ AR ( <4 C) IR S5ia5. R
ANBEL N 3T, LAY TRIRL( <4 C) F,IF1E2 d
PSS RGN o I, A f I DRA f B 2 b B )
ANEAEZ R AT T HCE AR, B B 25 7y
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Fig.5 Average concentrations of samples with different
concentrations stored in a refrigerator preservation

room at 4 C for two weeks
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AR TR AR s R R p, 2
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3) FERr A RGN RN R F R | £ TR AV R L O3
S 36.40 ~85.44 pg/m’,274.42 ~312. 11 pg/m’;
B B s I 3 1 FH R L TR L TN TR 1Y) Ve JEE Y ) 43
514 18. 66 ~34.00 pg/m’,123. 53 ~152.55 pg/m’,
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Quantitative analysis of five organic acids in the air of museums
by ion chromatography

WANG Qiangian'?, SHI Anmei', TANG Ming', TIE Fude', CHEN Xingcan®, DING Li'
(1. National Museum of China, Beijing 100006, China;
2. The Institute of Archaeology, Chinese Academy of Social Sciences, Beijing 100101, China)

Abstract: Wood and paper materials are the main sources of organic acids in the air of museums. Released volatile
organic acids include formic acid, acetic acid, propionic acid, butyric acid, valeric acid and other short — chain
organic acids. These organic acid gases will lead to the corrosion of bronze relics, surface weathering of lead
utensils, corrosion and embrittlement of enamel and pottery, deterioration of silk fibers, and shortening of paper
life. In our study, a method based on ion chromatography for the simultaneous determination of formic acid, acetic
acid, propionic acid, butyric acid and valeric acid in the air of museum was established. Using ultrapure water as
an absorbent with the volume of 10 ml., air samples were collected by the active sampling method at a flow rate of
400 mL/min. A 5 mmol/L KOH eluent was used for isocratic elution, and concentrations of the five volatile organic
acids could be determined simultaneously within 9 min. The results show that in the linear range of 0.05 ~0.5 pg/mL,
correlation coefficients of formate, acetate, propionate, butyrate and valerate were higher than 0. 995, detection
limits were 0. 001 ~ 0.009 pg/mL and quantitation limits were 0.004 ~0.030 wg/mL. Recoveries of the five
organic acids were 91. 4% ~107.4% . Concentration ranges of formic acid and acetic acid detected in Warehouse
A were 36. 40 ~85. 44 pg/m’ and 274. 42 ~312. 11 pg/m’, respectively, and concentration ranges of formic acid,
acetic acid and propionic acid detected in Warehouse B were 18. 66 ~34. 00 pg/m’, 123.53 ~152. 55 pg/m’ and
15.80 ~24.48 wg/m’, respectively. This method has the advantages of simple sampling, no sample pretreatment
short detection time and low cost, which is suitable for the daily detection in museums.

Key words: Museum; Ambient air; Organic acid; lon chromatography
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