Material Sciences #1AEIRI2E, 2017, 7(7), 641-647 Hans X
Published Online October 2017 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2017.77085

Preparation and Application of Soluble
Magnesium Silicate Fiber

Jianhua Li

Chinese People’s Armed Police Force Academy, Langfang Hebei
Email: kennethjh@126.com

Received: Sep. 26", 2017; accepted: Oct. 6™, 2017; published: Oct. 25", 2017

Abstract

Soluble fiber has the advantages of good biological solubility, low bulk density and low cost. It is
an excellent substitute for traditional aluminum silicate fibers in china. The biological solubility of
magnesium silicate ceramic fiber and its research and development at home and abroad are in-
troduced. Combined with practice, the physical and chemical properties of magnesium silicate ce-
ramic fiber and its application in engineering are introduced. Magnesium silicate ceramic fiber
products with high temperature, high tensile strength, slag ball content and low heating rate of
permanent linear change due to the characteristics of small, innovative materials with fireproof
heat insulation and good environmental performance, the product has great potential in refrac-
tory field.
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1. 87

VRZ LT 4] iR 2 FUIRM B, RILEEIA 90% LA L, B T4F4Ep Rl S e il I S R B S =R,
PEI S ARBUR, RIRSURIT. SYMEIA S HA A BABR. R ESE . HS B RS R 1
A YEBHIRBRIAMEREI K, B 2 (R IR AR A R Aihie T, SNSRI SN 2. Al
TRE R PR BT 4 B 0N R T T TEHLHE B AR ), ELGORORE 5 R0 A AR A0 B = 2 ] B, 7R AT J A
YA, AT LAOK (R R AR M B AT 4 V5 YR, W NS BUE R [1] [2], BR3E R O 44 R ) LA
.

WA B A B, B VA M B B AR 4 0 8 SR MR R B AR AL B A S
Bt 4 JB E (MO, CaO) i, [FIR, A fbEE. AL L& B A= & Em T 18%, ikl
NRRRED T VER G AT Y. AW E TR Al T RE AR AS A BUm R, BORTE AR V8 % BTk
KRG, ERRART 10 K, VAMBEEMR, KT 100 ng/em?h, wifE 1, & 2 fios[3] [4]. HE XATLLE HiZ
YIRS VER A E S AR IR, B EME AR ERRG EIE R A A
FALEBRAG PR G LT 401 B BRI A RE,  RIHZAT R AT IR B AR, X AR, IRBE A AT

P T Fe P 0 i - ) R T A LA O R ) BELA R P O K R B8, O R 02k Re . HLAEYIBE AR R
S5 R UT DA% AT AL 2 R AT P PRI 78 4 05T, Fek R 5 5 ] 9 ek ) S 4 4 1 B0 2 7= i ] LATE 1260°C
W R 24 /NE, Wi 26/ T 3.5%, BT DME R ZFRINAL A #obhokl, A6 2 nl 58, e E BRI %
MR VIR s AR, 6k ARG i S5, T LS8 L RO AT MM R 4P 4 . SRR B
CRYE. AW AT 4R BRAME IR RN T RERR AR M AT 4, (ER LA W IR 0 R GRS I A L % 52
K, AR R FERRES BT VA M M AT g S A O SR BB TRE A A L - A L AT 4
RJG T ATYEEE . AR ERRSE M o PO BERER BEAT4E R — PR A R RR AR IR AT R, AT R A BoE R
Ko RERRES P B LT 4k, BT VR 2 B AAGRIR Tt [RIRE, FERRESTT KA RMEAE 30 J5mi L 7= RE,
flimle . A BT AR RS A 4 S ARLE WA v, SRS REORIE,  BURRERRER AT 4ERE I MR
B . FORITTH, X PR BORERRAE CRIE AR B = A BRI [RIOR AR 2E . RIS Se b B AR B R, 5k
ZHBME, HTEREMESFE R E, R, SXHEE R ARG5S, AMERN K
Btlim, DA IRIVER[2] [3] [4]

HAl, &AM T 450°C~700°C [ TAEIREE T LT 4RROREM B, DTV VR RRBE T 4k (R IR L 2 51 6F
T AR R AT H i — o B AR IR AT R, T KGR RTIL 1260°C, HAA SMAEC. AR S 1K
PEREIL . AEN MAHEGK. Ml TERER A, AT TR, BERSRGERAE, K
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Figure 1. Lattice network structure
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Figure 2. The surface of the etched fiber under acidic condition

2. AR FM T REMZ

R AR P FERR A, N QG S S . WO R POBT R A 4R IR A R, B B2 L
[3] [4] [5]-

2. EIRIPERR

AR, BEENMREIRISE R, WEEE R L AT K T B Si0;. MgO. CaO N EE K
SRR RS e, HHT, SRE L TEE . 9% E S E K AEA T A T IR i SRV 2 R BRI (R
I D BENE I SUHL] [2] [3]e AIETELTLER) dh A HOREF 4R, BHRER . IRE R s B 5%, il T
R 5 [ S0 TEN G0 AT R M LT O AL, S T S OR, IRAEIE I 1055 0 RN A
Fo BRIEEFHR TR 2 A =R AHR A =5 A L2 & R G m TR 22 B oA i 22
U 17 47 O v A R b A 2 o R T T RS [ 0] TR 1 B8 T VA M M RS AT T U D B, B TR
FEFAIR, FrelEATR BRI T ZAX TAMA LLBOR I 2280, SRR b Ak, EWRA R
AR O T-HHK Si0-CaO0-MgO F i B2 Akl dh——ERRBELT4E TR [4] [5]. H AT, AR dh 5 M R 2T 4
B R JFURHE F ST B B AP A R, 85 0 P 2T AT 2T 44k, SR Tt R R

HiF MgO, CaO “FRIriIGIN, ARITI KL IRV, SCE LT, R TR R ML 4E
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IZEEHNME. HET MgO, CaO FEmisrigI N, A/ CaO-SiO,. CaO-MgO-2SiO, KM stk &4, &Rk
CRYEMT AP PR . S— T VAVEAT 4R R TR P e 4, = 2 FE T E S+ a4 k. RitmEm
TEPELA R B BE, T2 B KK ER, R T 51N ZrO, LASR = B IS ARRN L, HIH A1 452 30 S i 5
AR KOS, ST AT AR 4R VR R B . I ERR s . S EAMARLG, S
B R HIE F AR 2 B m I Ty, X2 B i ok AR 4R R R a2 2] [3] [5]

3. MEES T

Al 4 K BT KSRGS A B BB M A A 1O PRt R G, ZERAE ATIREEAE 200°C~900°C
[6] [71[8] [9] fLGLHIPRIRAA R BIIG  E A S5 ] it 8 TR BE 7 200°C /A7 o B A M A e MERLE
KR B IX AR L 4R R AR, X EE S SECR AR K (A 4). DrRiRAR™ S ba I g
RIS RS 754 ORI P 2 B A BRI DO T 5 [10] [11] [12] F1 3 Sy A TE TRUA A /1 B A PR I 722 o 1 it
DR XUH], BORHE. A MR SR A BT A R S EE ORI MR N

3.1 WEERSRITUER T IRHRERE

VA PRI B T A RO R . S ARAE ORI R S 2 e A AL, RN SO R AT LA
PR RELT4E,  AF 9Dt R R SR CRAUR B PR B ) K 1A DRl SO RAT AR 8 ORI BLFTEE /7 o J S TR
PHECP BT 4R A I PERE DL R R - 1) 5 5055 B3 TR AR (10 ppm 2 ), TN 2) FiA ke R AT

Table 1. Patent of alkaline silicate fiber

1 W ERERRE AT FI[4)

LR E R RIS FEBS ISy
JNZE R4 F) No.2017344 Si0,, Ca0, Na,0 MgO, B,0s, Al,0s, TiO,, Fe,05
bR K W090/02713 Si0,, Ca0, MgO Al,Os, Fe,03, Na,0 1 K,0
Hn£E k& Fil No.2043699 Si0,, Ca0, MgO Al,03 1 P,0s

1% E L No.2662687 Si0,, Ca0, MgO Al,03, P,0s, Fe;03, Na,0, K;0 Fll TiO,
L Fl| US4604097 CaO I P,0s MgO, Sr0, Na,0, K;0, Li,03 Fl Al,0;

Figure 3. The phenomenon of rock wool falling off in the preheating

furnace
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FHMELF, RAFRRIRGRIRAIEE ) LT 4] i T A2 2 W58, W LAE 1000°C AR PRSI,
AL BAR L 4) RS ATIENE, SEOIREL M, SARERIEERD, RIHA 4R A
PR, ANl R ANE TS QMBI o

TR R R A B M B 2T At it BN IR R g O R R LD MR FREAT ML A DR
FORE; IERAT ML ORI PE K S A B AR T B K 5

32, REEETR LIRS MBI R

1) TR R M S AT R ) A IR
72 2 ATLLE ), FERRESAEE T I M M B A 4E7E 800 BELL N R, 24 /N AF 24V A 0.5%, k% 224
A[%E, TMAE 1000°C R K ALAALE N 0.6%3)] 1.3%, IXFEMIERE & DLRIE %A Rl i 7E 1000°C K41

LRI .
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Figure 4. Thermal conductivity of rock wool, glass wool, and magnesium si-
licate blanket
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Figure 5. The surface of magnesium silicate fiber blanket is sprayed with water
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Table 2. Heating line variation of fiber blanket
3 2. FHEBMMAET R

WBEEIC 24 /NI 2R AFAKI%
800 0.5
1000 0.6~1.3
1200 1

Table 3. Tensile strength index

= 3. JLRSRRE AR

7R Hlkg-em® b TR E/MPa
96 >0.045
128 >0.05

AR YEER -

2) pLfusmfEm, RERRBEM R R T el

4 3 B T RERR B R A AR IO LR R (. bR T 96 kg/m® (7R, HTALHRETE 0.045 MPa
LL L, ZRETE 128 kg/m® 1O7% i, i SRAETE 0.05 MPa LA b, RfR 77 5 LA A 57 (K TR

3) HAtERE

TERR BRI R AT T ARSI SRR . BT ELEL, (AT A A MR <R s 7= i
W AFRE ML CU& &K T 25 ppm: BUIRGI S, i L M (HERESE.

4, BERE

BHERR BORR . RERRAO MR BT UE AL ST AL A S SR . B T BURLT4ERRL, TR B M T 4
BA RIFHADTEE, M NESEFR N FERE TR RE, PRI AR SRR, 2%
JEXS B REM, TR RS R e £ 2 D LA R IR Kk BE AL /) 22 P E DA R B IR ZE W Rk e, 2
G R EREER B M. AT, . MRSEORE . RASMERE . WOk BikE
AR R T R R S BR AT AE ORI o RO, 1 A AR PR A B M R P (Y A RMR R o 2T R R JR A,
RATTTFERERR S BRI B 2T A HOAT ) 5 e 2 Tl ORi . VBT IRFIAMEE R, B B35 I B Rzt At
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