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Characteristics of fungal aerosol concentration and particle size

distribution in a university library in Xi'an
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(1. School of Building Services Science and Engineering, Xi'an Univ. of Arch. &. Tech. , Xi'an 710055, China;
2. School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract; University library staff are frequent and a large number of precious books and documents are stored,
which is easy to form fungal aerosol pollution. The fungal aerosol pollution not only increases the risk of asthma
and respiratory diseases in the human body, but also accelerates the mildew of the paper and reduces the storage
period of the book. This paper takes a university library in Xi'an as the research object, analyzes the distribution
characteristics of fungal aerosol concentration and particle size, compares the concentration of typical chamber
particles, and analyzes the correlation between different environmental factors and fungal aerosols. The results
showed that the mean concentration of fungal aerosols in the four typical chambers of the library during the test
were 743 CFU/m’, the mean concentration of indoor particulate matter was 49. 8 ug/m’, and the mean indoor-to-
foreign particulate matter concentration ratio (I1/0O) was 0. 93. The fungal aerosol particle size range is mainly
concentrated in 2.1 to 3.3 um and 1.1 to 2.1 pm. There was a positive correlation between fungal aerosol
concentration and particulate matter concentration, relative humidity, number of person and book age. The
correlation coefficients were 0. 484, 0.240, 0.492 and 0. 326, respectively, and there was a negative correlation

with temperature. The correlation coefficient was-0. 338.

Key words: fungal aerosol; impact sampling; particulate matter; environmental parameters; correlation analysis
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Fig. 3 Mean particle concentration and 1/0 ratio

A B AR O BE AH 2248/, BRI 1/0 M/
T 1.0, BEEHZ=ENBRY IR BT A6, =5
ENER ) EEORIE Y —. T XA [ XU
) G Ta) 2= N AMSURL P ik B2 S FF k58, 7 B AR E
U B Ta) 453 21 1 AR 2% 38
2.2 HERSARRKE
FIEERMTEREKEME 4, 5 iR, &8
ZPER B ARV 639~914 CFU/m’. &
() = L T R BE R /NHE I S v SO B B Y = > H
HESEERE S PO A E. PR E 5 )
% 896 CFU/m’, 746 CFU/m’. 672 CFU/m’,
658 CFU/m’. H: v ST 3] ) Vi =5 119 L 0 ¥ 3
HBHBE BT IR B bR i (750 CFU/m’) i 1. 2 fi%,
FIANZANE E U R AR v R AR, = BEUE N
R 3 [ PR R AP SR 1 FL D MR B bR (500 CFU/
m’ ), I SRAE ) DY AN TR AT ISR B ) A

—— BT
1200 - —a— bl

1 000
800 |
600 |

400

“m

HIH SN/ CFU

9H5H 9H10H 9H17H 9H25H

WA H 39
B4 FARBHEESBRTEHRE
Fig. 4 Mean fungal aerosol concentration

on different dates

1200
V100 = g o SR e EL s e (]
- 1 000
£ 000 |k ke ]
= 800 | l l
5%&”& ”””” { ””” S
s i
£ 600 l J
fg% 500 | - | - - [ - - - - - [
I 400 |
E 300 +
200
100
0 1 | 1 1
S S U I3 <R H A 16 |11 S

5 FAEEEHEEKRE
Fig. 5 Fungal concentration in different chambers
v SRS A e S P A U 5 P L AT SR 4
Br, EWNHEETIERKEZIEME A 1569 CFU/m’,
RARME S 92 CFU/m’. BV b i A 1 45 4 15
W AR R AT SR A I, L T TR 4 A



5 2 39 5K

AR VU I R P A L R M R R R A 43 A A 299

o 294 CFU/m® ., 306.5 CFU/m’. Zielinska-Jank-
iewicz % 2008 4EFEHE 220 — AN BIE AT T HIH
HHRYEENEE, EROMBRERAEN, K
BERY K F 78 Bl A 180 ~ 2300 CFU/m*™. Kar-
bowska-Berent Z5{EJ 221 5 A& H1E X S L E
AT R T, R R B R EH WK E N
51~513 CFU/m®", 2014 4F, Hayleeyesus % i
7 GREFN A KB s AR K, EH
SR BB ETLE & 367~2995 CFU/m® !, %}
PS5 [ A A I B i B SIE R R B, A
i) DXy ] 43 L T ST S 0 R B A L 2 R 22 00
AREH T A F R XIS A E NSRS — W
FE 5.
2.3 BEREEESERNESH

LD S I Bl 7 2 AR R D e N I W GE
Fis B REBE O ARREF I EZESE, A
() A A2 1) L T I JRERE - 2 T e 78 N Ak P 1 G 1Y
AEDCE. B 6 nrA 4 ANEE RSN E SRR
RARS AT R IAHRIME. 5 — R AN & L e
Bk 6.8% ~8.3% . 8. 1% ~12.5% ., 14.7% ~
18.8% . 32.4% ~ 35.3% ., 23.5% ~ 26.3%,
5.8%0~9%; Hr, EFEMURK(2.1~3.3 pm)FIZE
(1. 1~2.1 pm) 53 Aim %, TFE4 N9 (0. 65~
11 pem) B H AN, Oh 507 i 40 JL i 2 20
WA ORI AR 43 A R AE B B ST e R B, ELE ) B
ERE MBS =2, PR Y R R E
SRR R AE B B 5T AR B, B S A A
TESRVYZR. 38 Ik N A WP W E fif 35 25 40 55 R0 AR 43 A
RAKIL, 53 AT AE 55 DY 2 F 5 T 2% ) BT R I
SN N B DURRAE L B L RRE R, 5
Tt b Ao R i

100

SR OB pOFIRE B )R =4h
55— 28>7 um B 247 ~ Tpm I S5 =24:3.3 ~ 4.7pum
AU 25:2.1 ~ 3.3 pon A5 1225 1.1 ~ 2.1 I 5575 2%:0.65 ~ 1.1 pm

6 EHRSARNESH
Fig. 6 Fungal aerosol particle size distribution

XHAS [ SR A BN ) B L 1 7 42 9 R 2 A E 4T 2y

B, BB 7 6B B AR IR BB A
T (2. 1~3.3 pm) B AL (1. 1~2.1 pm).
SR T SRS DY 2 N 5 T 2% L TR R BE AE b A I (R (268. 1
CFU/m®, 209.3 CFU/m®) # & T H F 4/ 09
(229.5 CFU/m*, 159.8 CFU/m*). ®gERHF
D ET N BN = N S A AR 8] T A AR 1 T i)
BRI E A RE T A, TGRS I
WM TAITHZ EHTH, XN KRR
S U 25 0 55 TR 0 L TR SV RS i A K

o T

W E—%> 7Tpm RS =20:3.3~4.7 pm @ HL:1.1~2.1 pm
B 55 %47 ~ 7 pnEAE U Z%:2.1 ~ 3.3 pm S5 752%:0.65 ~ 1.1 pm

7 AEREMEREESTH

Fig. 7 Particle size distribution in different sampling periods
2.4 HESERKESHRESHEXESN

T oy B B A IR 2 S I I
ARl ) A S, ok 3B A o R T IR S e
Hey, BEAT T8, Bk Bk, RERT 0.2
B 0.3 RIRFIMRK, RECK 0.3~0. 6 Fm g,
RHH 0.6~0. 8 KIRsBANSG, RHAE 0.8 LI ER
ERAE SR A 8 LIS KK E S PM, s 2
ARG R B 0. 484, P<C0.05, W& Z M fF1E
HEEIERR. HIEKE S PM, Z B AF7EH 55 IE

100

O pM, o 00 o )
O PM,;, ©) O

80

%060
)

40 |

ORI

20 -

1 1 1 1 1 1 1 1

200 400 600 800 1000 1200 1400 1600
HHAIFIREICFU - m”

B8 MuMKESEEREHE

Fig. 8 Scatter plot of particle concentration and fungal

concentration



300 [N S A S s PN

¥ MERPHEM) 852

G, M RHCH 0.546, P<C0.05. fEG3C "4
XoF IR T 4 M ASURL A 5 A3 AR W Ok R IO Kk B
MAEYEESE PM FEEMRERR, HRXREHN
0.38. IRTE L& PR M T Tl X IR 28 S AR
WEEES PM, HAIEME X R, HXRHE
3 0. 59.

XoF T BE R ARG EE , b 1 9 W] LIS B HL R IR
JESWRE 2 B TE P S AR R R, MRRECH
—0.338, P<C0.05. KWWK S HXREZ 7
TEIEAH &, ML ZRE M 0.24, P<<0.05. #E Li
SRS SIS 7T b & B LV R R S A T A
KK A&, Anthony K. Y. Law S5 5% LA G
SHEWRE AR FNAHE S, HXEREHR
0.94. Zhijian Liu S @ %L 5 24 A Up 20 @57
) S B A5 B T H TS IR B 5 A R B 8] A7 7R TE A
KX R, MHFEZREH 0.54. Mohammad Hoseini
S R Bk 2 ol 23 R0 I L TR R I S R R
JEWAFAEIEM SE T, A RECHh 0. 43.

80
O MIxHRSE
O e o)

jAH R B %
(=) ~
o o
T T
(@)
@)

3
&
00 |
0
O
0

IREE(C) 5
S
(@)
00
O

200

B9 EERESEE. AXEEHAE
Fig. 9 Scatter plot of fungal concentration and

temperature, relative humidity
2.5 HERESEEZHEMEXESH
AT AT 43 BT P A U R R R AE o L AR
VRSN, 2B AR A P R BN B A
85 15 L2k — 2B 20 AT 1 L T AR R R S A S AR A
AARSEE.  H B 10 W] DUR B il 5 N B8R
ZIEAFAE R SE IEA G, MR R BN 0.492, P<
0.05. BEWHAE N %4 el 25 0 A 1 43 A R AE )
W & BLE W UE IR 2 N SR 2 i, M
e B R I 5 N TR 2 i e Iy B — 7 1 W) A 1
TEAS [l b i BT VA I 5 N BB B0 SR 1 A R
FHIF], o2 e T AN [ B 3 5 L R L 2 SR 2
BTN 2 P BRI R
X T A A PO L A I IR B S

120

100 | o

80 o

(6]

7 60 & -7

< 40+

(@)
20 |
@)

ol 0 ® o ©o

1 1 1 1 L 1 1 J
400 500 600 700 800 900 1000 1100 1200
B SIEHE/CFU - m™

10 EERESARHENAE

Fig. 10  Scatter plot of fungal concentration

and number of people
Hi I 11 nl DU 20 H R 5 B R AF R ) e
EIEASE, MR RECH 0.326, P<C0.05.
2015} @) o
2010} o

2005 - ©)

: @ =
2000 O _.--"

FEEEIR

1995

1990 - (@]

©)
1985 @]

400 500 600 700 800 900 1000 1100 1200
BRI E/CFU - m™

11 EERESHEEEREAE

Fig. 11  Scatter plot of fungal concentration and book age
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