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Evaluation on Hygroscopicity and Mold Inhibition Performance
of Composite Hygroscopic Material

XIE Huahui, GONG Guangcai’, WU Yi,LIU Yongchao, WANG Yingjuan
(College of Civil Engineering, Hunan University , Changsha 410082, China)

Abstract: This paper proposed a passive composite hygroscopic material to control indoor humidity based on
field experiment. A series of aggregates including wood fibre, sepiolite, expanded perlite and diatom ooze were
mixed at different ratios to make an optimal composite hygroscopic material for further experiment. Two testing
rooms, which were attached with conventional cement mortar(Room 1) and composite hygroscopic material(Room
2),respectively,were built to conduct comparison experiments(mainly testing temperature and humidity ) in Jan—
uary and April in 2017 in Changsha, Hunan. The hygroscopic performances were evaluated by the practical
Moisture Buffer Value,and performances of indoor environment mold inhibition of two rooms were also analyzed.
The results showed that in the two tested seasons, Room 2 outperformed in hygroscopicity than Room 1, where the

relative humidity was lower by 6%-14.3% and moisture content was lower by 0.3-3.1g/kga. In the cold Jan-
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uary, the risk of mold growth in Room 1 was about 4 times higher than that in Room 2,while in humid April, the

risk rate of mold growth in Room 2 was only about 2% (6.5 h in monitored 288 h),which was obviously lower

than that in Room 1. The newly studied composite hygroscopic material was found to be efficient and practical in

controlling indoor humidity.

Key words: hygroscopic materials ; microstructure ; practical moisture buffer value ;mold inhibition; evaluation
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Tab.1 Range for MBVpratical classification

A RUIE 3 MZZ I {H/(g/(m*% RH)@8/16h)
PHRERE ) W] 2 0~0.2
JENE AR T1 52 B 0.2~0.5
VR AEE I W]y 0.5~1.0
WRRE ST 47 1.0~2.0
TR RE ST >2.0
2 i I

2.1 REEXTH

B A TR AP I SR sV a B TR A K
T2 BOWWE DIEAREEERZE, EHMWA T
FROR/INHIL R 70— 850 3 ] s ) 29 R b ) e 1) 1 8%
PR N TR E DI R, D5 0] 2 SRR R T R
B IERP S BR T, D5 R SRS R 3.0 m(4) x
3.6 m(%%) x 3.2 m(&), N A IRRAD K 1A R
40.8 m?, M 5 (R ARAA 1 T2 2L 3% 2.

—1 L ~
il \
B R R PT A KRS S
Fig.1 The tested building
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Tab.2 The detailed structures of two tested rooms
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Tab.3 Properties of insulated aggregates
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Tab.4 Mix ratios of experimental mortars

A 120H @k ®BWHW o Ak , _—
. \ N A . Ke  HEREE
P MR M Bk W ik ) s
N I e
mL i/l HmL 4 FUEHNg . .
A-1 17 34 68 3 4 100 -
B-1 17 34 68 0.3 4 50 50
B-2 17 34 68 0.9 4 50 50
B-3 17 34 68 2.1 4 50 50
c-1 17 17 68 3 4 100 45

2.1.3 A ARIRA) 6 ) &

AARIEE R SR AR 2 ML o BB T
SrESRERE, BRI, SRS 90T
e AT R R, SedE T N TR, {8 s p et
FEISNRE SR 5K — &I AL AL
1 min, FIMAGEE K, B£E 3 min.

22 REHE
2.2.1 M AL S

% FI 95 [/ FEI 23 7] QUANTA 200 AU Es B 1
S (ESEM ) WA RN 53 40 o i R S5 DK i 3
PR R AT W RN 1 em? HRfRIEHE A2 AR
FRARRT, ARt 2 NS B AR A T
LYk LR AR A DL Z LA HI R K2 B A



144 IR AR CEARBLARR)

2018 4

ME 2(a)(h)(e) AT LI H], AL 1 000 550K T,
AT LA BB AR ERET 42 ) 5, X ST HE R i
TERFRLENE PR 2 TR G s U E . (HREE RN
S 2T 2 5 e R B I B R — 1 BT 28 52 1) AR
¥y FE A R LT 4 ke R e PR T
BEMB 12 ERE A 2(d) (e) T LIE
% 500 5 B8 7, Y5 RE ST AT 025 1 e s R i
PR M A-1 A C-1 B2 RALRZS, 5
AR TIK 53 W R

(e) C-1
A2 #Efamssd

Fig.2 Scanning electron microscope photos of specimens
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Tab.5 Pore distribution of specimens
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e (m*g®) /(mL-g®)  /nm <6nm  6-8nm  8~10nm  10~12mm  12~16 nm  16~20 nm  20~50 nm  >50 nm
A=l 33331 010160 122 15.75 13.17 5.86 6.82 10.18 13.70 16.91 17.61

B-3 7656 002187 1143 2281 18.65 6.70 7.35 7.97 9.27 12.07 15.18

C-1 11434 002690 941 2727 8.97 2.42 2.51 2.93 9.26 1204 3460
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Fig.3 The adsorption—desorption curve of specimens
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Tab.6 Testing of mechanical property
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Fig.4 Showing of the fracture surfaces

2.2.5 At TR X

HRPEHLIE GB 10294 (4 #hbr Bl Fa S HEH A ¢
SRR R S B AR T ) SR I T I R B AR S
HIH DRM-1 % 34 R B0SCR H HL Bk P \DRCD-
3030 & N ER XA I A L 1T 300
mmx300 mmx30 mm. AR PR EE R TR, A-1 1 C-
1 SR ET 0 0.115 F10.113 , ZH 24 1%
W IAFF A IRIRA B ELR .
2.2.6 SEFRIBLZE A PEREN X

AR PEREIR, Ve A-1 B A2 5 IR b

N BN N, 2 A VAR it TR 2K kAo = LA
BB PR AL B 235 44 S B % o (R X A it T 58 =
27 3 H RIS G 3T, LA A B AR 46 5 7K
X 0 3 P 52 e 300 3 s ) 3 A A% 2R A T (BT g R
ZT B ERS RAE b A R A s, I
T D5 B4 A R 2RI LR 5, 2R FH 48 il Jodtic %
PSCFRREE HIHGE SR SE g ds, =4hasw
ALV IRIERE A, B pA R P T S50 3 7.0
5 H) ) 7 % B RE AT, G 18, LA b =42
BOG S NI R0, R 0.5 h i SR [R]— K.

R EEMBHRTSH

Tab.7 Thermal parameter of wall
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ViIA 20 0.930 11.30 1800 1.05 0.24
TUHZS Lot 240 0.580 7.87 1400 1.05 3.28

TR 20 0.115 245 654 1.05 0.80
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Tab.8 Testing of pratical moisture buffering value
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(kg m™) —A P
Bl 1 Y 2033.2 0.2 0.55
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Fig.14 Temperature variation of the typical day in January
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Tab.9 Evaluation index of mold inhibition
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