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Abstract

How to choose high-efficiency dehumidification materials has always been the focus of attention in
the field of low-humidity operating environments. In this paper, silica gel, 5A molecular sieve and
13X molecular sieve and their supported corrugated glass fiber materials are used as dehumidi-
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fying materials to systematically discuss their dehumidification efficiency under low humidity (RH
= 13%). Through nitrogen adsorption and desorption test and BET equation study, the struc-
ture-activity relationship between the surface properties of hygroscopic materials and their static
and dynamic adsorption effects was explored. The research results show that the 13X molecular sieve
has a higher specific surface area and dehumidification ability under low humidity, while the 5A mo-
lecular sieve surface adsorption is closer to Langmuir adsorption and its moisture absorption ef-
fect is more durable. This research will provide research methods and a theoretical basis for the
selection of dehumidifying rotors.
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1. 518

BEA 2057 RSB AN BB & S BT, BRIBHL L LB N KT 28, BRI S, &
YIEAE Zanaak. RM T, R FE S ) 25 T PR BT B R A = (RH < 20%) [1] [2]. fE4evik
BRUEALY S R, HEER i R 4L e, NS, @i AR HERR Ky, BT, (EAERIRIR
B At R A WL BRI AL TE IR AT BR S TAE[3] [4] B B 558 BRIBA LA X5 G A Bt BRIE AL B o, 3
BAEBATHE SN BITHSRZRE. RS S RIGWA SR 5] BRI O 2 2 LR
Bl RSB Z B E AR 3 AT SR LICL, RERRBER . 0 Finss. SALBRVE N AR RL, 2
LS TR BRI R 2 —, (BHE G R AR R A B, BAERIR R T BRI SR A EE[6].
JRi&E G 20~32°C Al 60%~90% 1) =i 858,  Ho IR BEAHXHR BE P 2 40% [7]. 431 ol DALE AR B2 B
RIS N TR SR R . WIARXS RS 20%, IABIREA 25°C MR, 40T 0f AW B & T LA 2]
18% /A7, T HAB R AEAH [F) S0 R W I B ASE I 1/3; [FIS, #F 100~120°C R, 2> i Aeis s 13%
DA WK e, TRk R K 28 LT N Z (8] [9]. SR, 430 A 7108 FH T SE AR B2 B BRI IE A Ay itk — B4R
Fio AL, ASCEBERERR . 5A Al 13X 7 FIfifE N EZRF TN R, 5 HAE MR N IRE8ER, Eid
BB . BET J5 2450 i H R RF I 5 BRIB AR 1 Z AR R .

2. SLHERSy
2.1. SCHrR

fEV I (MSIONH0, L30A-KMO, It i Btk i A PR A F), KIEHS(Na,O-nSiO,, Zr#fr4d, il
ZPIE AR FR A ), 5A 4> 7% (0.75Ca0-0.25Na,0-Al,04:2Si0,-4.5H,0, 4r#ral, EilFis S 1ia
B, 13X 47 (NapO-Aly03-2.45Si10,:6.0H,0, 734148, & 0 1A R A7), 258 F/K(E ).

2.2. BRIEMRIHIE

N TAET BaSBRIENNR, ASLI0RH] FUAS BB AT 4E AR NRERT . BA 70 T Ml 13X 7319 3 FRFEAS
BHIHER o Jels BBs A7 4 FUAS ARE A T 94 em * 28 cm IUFE IR B s O iR, SRJS, 430 FH BAH 4
TR BRAR A i LA K 7 075 R A i

DOI: 10.12677/nat.2022.124031 305 PRFEAR


https://doi.org/10.12677/nat.2022.124031
http://creativecommons.org/licenses/by/4.0/

Xk 55

FeE PR B M it A i FR U R = PR B AT AR AR S O IR AR N ] 75 5 200 IR I /3 B0 2 h,
Bt 5 BN S kAT 400°C R R 2 he BUH BIRIRAR N OKBEIVER S, Fre ARIEEBUE T PR
FRERER VORI 2 h, BUREHEBE TR E T, SRR S, BENTEREEH.

ST IRERIEA R SRR R 4 1 g 2T 50 (BA 8L 13X). 20 mL fEIA KR 40 mL 2 3 /KR
BB, G, B PS4 AUE ORI N EIRIE R HIRET 1 h, TS B BN AT &
BT, 135 F ORI R BN T 1528 4 H o
2.3. MaEfh
2.3.1. RSN M SCLE K BRIEH FEITME

FH TR Pf e AR & my, FREAE S RBET PR m,  DAR LR B — 5 B (8] )5 43 2 O RR B R0
BT my, ERSTRE R S, tHE R

_Mm,-m, -

s M, 100% Q)

a

2.3.2. Eh7SIRMISELE K BRIE R ITE

B BT RGN NS SR RGN SSRs A, T BRET. B2 mM)FF
TR EENFEE, AR5, BRI OB H A SRR R4, HAR DL T
ITEE SRR, BEJS 4T R B SR, BN SR, RS 2 min BRE— IR ER SAXEUE I ] K R
RO o WP 5E B A E IR B SR AR T My, SR B RS PR AR R AR AML, LRI i

AM =M, - M, (2)

3. R5118
3.1. No- MR B Bt 94

il 1(a)~F 1(c) NEERR AR . 5A AT 13X Y70k AR AW e B iR 26 . AEERR: . 5A A 13X 731
7 TR 5 B R R 2R R T DA, =R RHAE T 1 B Langmuir Z5IR2R[10], ZEARARNS B A X3, A4k
W B B A — AN PO, X T MALE AR . BRI E D E AR, dhek 2 UKF ain
KT E, WML O L. LiAFAE IR, SRR BRI R AR, 2B R AT A A TH A
TN IEA, Wyl gk 43T it A RN R 22 L AR A 0 PR IR PR
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Figure 1. N, adsorption-desorption isotherms: (a) silica gel powder, (b) 5A molecular sieve powder and (c) 13X molecular

sieve powder

1N, RBR PSR : (a) BEEXIAR, (b) SA BISTFIFHIRA(c) 13X B FIiFH R

3.2. LERER AT

R4 BET T FE(A X @) [111%4 HlFE M AR« 5A B 4r T i by K A1 13X B 3 7 i by K 1
[PIP]~PIP/[V (1-PIPy)]1¥1 BET HIZE (141 2 FiraR), i i KuboX1000 2 AT A i+ 5 H = 2 1) BET bb R HAME.,
HHEORBINE 1L . ZREER I BET LRI 514 493.69 m¥g (REBAS &) 505.68 m?/g (5A %14y
TRy ) A 804.59 m%g (13X Lo TRk ). IR, 13X 4TIk KM R E K%, HAR NI
Mk, ATTESEBRERIE R F 5 K oA BE R I R Ak TR

P/P,

1

C-1

V(L-P/P,) CV, CV,

X, P—— IR AT, (Pa)s

Po—— W My S Z IR N A ZR UK, (Pa);

V——R M LR 72 & Z AR, (mL);
V——F 8L /109 P ISR, (mL)s
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Figure 2. BET specific surface area equation curve: (a) silica gel powder, (b) 5A molecular sieve powder and (c) 13X mole-
cular sieve powder
[E 2. BET tbRmR A 200 : () B, (b) A BAFiFMmARF(c) 13X B 3FiFfm AR

BeAh, ME 1L ATRARIN, RERZ S WA T% 1 BET 52 C AR . Fz b, BET 52T C1H et
A RHI BRARFAE 7 48, C ORI B e bk, FE 5 WA R P RE A ¢, B Coc (B mi — E #2)/RT [12].
TEWR BRI, C AN TEAE, C B /INSE S 07 55 W BRI Ll 2 18T R [ 4 o 1 FEARFLATRE BET bt ik
TERSARNT HE 1 (PIPg) 0.05~0.35 i [Bl N LR, # C N, I BA IR B A2 57 (“SUA4R) 20 1K KN RITIZIR
FEARE PR MMALT S BET ™ EmEs, BET KA SN TR a LRI, £ 0.05~0.35 Ju[H
HOAFAEHL R R, WA RIEIE R TAEIE . B PR MR, dh 2R 2t B2 A Wi i, 41k £ 0.9999
PLERE, CEAF NS, BET WERMmMAE LS AT Langmuir. FHILATIL, =Ry KM R 5A 4r 10
oy A T P B S8 Langmuir WEE, JC 2R B A S 115.98 em®lg. BhAh, M 1 pthRlREL, B
EL R HE A A K, B PR FLAE AN, HAL T 1.01~1.79 nm ZE], K T SE S EAE
0.27~0.32 nm, TR 55 TIREAR BB RAERK S FIA R, HrFi A R, Hitk, 5
TS K o T BE L R R B e T

Table 1. Sample specific surface area and pore size analysis

F 1 HmtbRERSAEDHN

FE b RERR K 5A FiK 13X # AR
BET tL#ifi#[m%/g] 493.69 505.68 804.59
R R 0.9997 0.9999 0.9998
B B [em®/g) 113.23 115.98 184.54
BET JifE C 236.18 —624.34 —419.26
B4R [nm] 1.79 1.25 1.01

3.3. BSKRIES

EL 4 h SR 55 R LA [ T 28 N s S B IRE , AR el 5 A0 A ARk, nI 5
TR R 50 Tk K E SR, W 2 ion. TR AR MW BR IR SR N 22.94%, 13X BT
WA 32.02%, S5A 5> Tk KN 28.04%. 13X J3 Tk A ff A W B 2 B Sk i TR JROR) A FD 5A By oK
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RIRSIR M, Zgn s /Y BET 4R & .

Table 2. Static adsorption experiment

2. FRSIR A SEIY

MR B A FRimE mfg  BEAKREmg 4hREE m/g  FESTRHER% FIfEI%
24.5982 0.8469 25.6381 22.79

TEBA R 22.94
24.5226 0.7952 25.5014 23.09
24.8385 0.7336 25.8117 32.66

13X B K 32.02
26.3356 0.8983 27.5268 32.61
24.4068 0.7967 25.4300 28.44

5A Fr K 28.04
24.3469 0.8864 25.4818 27.63

3.4. TSRS

R A R B B FUAS AT 4R I 5 IR AR AR S I AE 12.8%18 % . 20°C. 2 m/s XU FIE 20 min.
MFE 3 HRIE Y, BRI PR AT TR 12.8%00 FE AT N IR BE 015, (A 0.68 g, I Ik T 5A 43 10/ £1(6.04
g)FH 13X 73 T/ 45 (8.74 g)BuKE . RS, WA 13X 4 F /B LT F1 SA 73T i3 47 Wi fh & 2 ] 4
fEAE—E 2, 13X AT/ A BRI S s L 5A 70T/ A 225 2.7 g, XA T 13X 7o kb 5A
530 FL A o ) LR TR BR PRI 23]

Table 3. Dynamic adsorption of water test
7= 3. RS AR

FF iy JR UG My/g WX Bt J5 E R Mo/g WS B o B AM/g
Tk Jle /3 41 86.75 87.43 0.68
5A 73 TR 4T 77.74 83.78 6.04
13X 43 TR LT 79.95 88.69 8.74
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Figure 3. Curve of dew point temperature-time

E 3. BRURE - FETLEhZE
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P2 IR T R AR R IR RS I E B B[ 14]. 8 3 N =R F5 s B I 1R AR A il 28 1 i P AT,
7E 20 min AHFRIE IR T, RERR/BR AR AR RE AR #3058, ANAETFSR 1 min N F=2EDEIROK, T fEA
TR A B R o 1T A 2 OB AE N O AR R SR BE B I [R] AR A I T S AR S 1S 0 e 5
5A 73T 013 £F A 13X 4TI 273 BIAEAEIE 5 min A1 7 min J5,  FRIR A% BRAK 2 5 Rk /3% 2T [ 457K
o G BB B TR AR, RIRE 00 B s B IR T R, VA 4T R R R R SR IE N T AR K ZE
. A, MK 3 Wl m LB, 5A BT 4T 1 R SR AL B R AE 13X BT 3 4T 55 5
FERhZE B, URHH SA RO FOmIBR AT RN S LA B K &, Rk, HUKE R AT 4ERFE KA, A A
THREACKFEWHE8] [9] [10] [11] [12]. ZR&H MG, FERERS. SA 4rFifAl 13X 4 F i =Fif b,
AR R T BA 7314 MV BRI R A4

4, 4Eip

ARSCEAE T RERE . BA 43T AT 13X 43T Ak 1) LU R TR /N B FLAE BRI 7 THI O30 o N TR S B
MARF B 7 =M R E T 1| B Langmuir Z5R 28, FERCKI AR . BA BUAFIfifs AR 13X 403 F ik R 1
BET L&A1 5y 493.69. 505.68 F11 804.59 m?/g. it BET 7 F2r C A KB E T 2 T 0wt K 7
T E BRI AE 1. B SRR A ) S BRIE SE 06 4 3 B 4 T 0% LU RE i B A S s ROK g, (HERE
B K 5% al RS E I, 5A - T B A TERE A MIRoKRE 71, Bk, RAEHER SA 2 FIfifE N bR

SRR
HEHE£UH

TLHR A TR I (BE2022767), TLAR4 B2 (1 AR S 5E 7 1351 H (22KIB610022).
&E ik
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