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Abstract; The fire extinguishing material of environmentally-sound ammonia-free gel was developed by using photoe-
lectric analysis method. The coagulating characteristics of new-type ammonia-free gel produced by three types of co-
agulants and water glass were compared, and the gel-forming characteristics, the nature of water loss and the ther-
mal stability of coagulant C with good gelling characteristics and water glass were studied with different concentra-
tions and different temperatures. The results show that the coagulating effect of coagulant C on water glass is better,
and the gel is of high strength, low water loss. It is beneficial for the process of gel-forming that the sodium silicate
concentration is 7% and the concentration of coagulant C is 1. 8% —3. 0%. The gel formed with 7% of the sodium
silicate concentration and 2. 5% —3. 0% of the concentration of coagulant C is of the minimum rate of water loss.
When the temperature is higher than 80 °C, water loss rate of gel will increase rapidly with the increase of tempera-
ture. Water loss rates of the gel at various stages satisfy the different dynamic characteristics, it is mainly the surface
control at the initial stage and diffusion control at intermediate stage. The gel-forming characteristcs of water glass
are related to the chemical valence of cations in coagulant and high valence cation is more helpful to the gel genera-
tion.

Key words: ammonia-free gel; coagulant; gel-forming time; rate of water loss; thermal stability

I

Y75 B #3:2011-09-01

ESTE A BF WIS M O05 H B\ & R R 5 3 (IRT0618) ; [H 5 % Wi M S M5 22 4 2k 7= BHE & B+ R0 151 H (08-149) ;
RG4S 3L Bl 5 AT U 4 R BF 58 3 R 3 B (082300463205, 09230041004); WM A M BT HRF %L 4T
(2007620004)

TEEB N : T/AKEQ62—) ., B, WEIER A, #4Z, EEN TR ALK KRBV 5. E-mail: yusj0509@126. com



FhEZ Journal of Shandong University of Science and Technology
. . . . 4
A TR A B & s AR AT R 3

BEARAE HARFATAE R — BB LB G . A KRR s it T 20 it o 2P0 B0 K i AT 7 A 5 IR, TR i
1o TR 22 vl T BT R A T RE SRS BUMT AR A . DRI L R R B K I S L b AT R b . K
BB U TR 55 TR S I A S e TR O TR A W AT BT B K KR Rz — o [ AN Y B KK I 2 PR
SR — R IR s T P R AR R o e A A T ok o B < K Rl R S B T R A e R
B2 AR TR G I P 3 P e e 7 A e ) s K B S R D TR A A R TS A R OB A L R
T — R E AR T AT 2 U AR R TR A 6 R S A i 1) S b X it T 8 A RN TN B R B A
T A A PR P s 2K O 5 A A I ) S P RE ALK - T U I 88 I TN B A ok M AR L (EL A
TR TR 1) A0 A% L Tk TR 0 B W T D R 1) s R AR 22 £ Bl 2K KRR TR ORI+ BT 52 W 17 3K o Bl KK AR Y
T o DR I S AR A F) B R 280 0 B BB I 17 K KA X B 8 7 K KOKF  A 9CE A R AR AP T A
b A BB By A A HAT E A B S S ARSI DA 2 Rl R B R v e R B C 3 e A K I R 5 5
C 1 e BE AR Akt 4 7 3603 RO BE 3 v 00 5 1 T % B T8 19 S e I TR] O AR 905 I A A 2 3y g 250 B A%
R X TE R I 1) PR S R AT T RO

1 BT E

1.1 R

TG S B A ek 3 O S R 1) Bk OK 38D AR BE R K 4B, 40 i3k 6 AL B, C =l i il 341G
HEFILEN Lewis RAENBERALEER b A B Ry 2 MBS F4R M Lewis BR.C B & 3 M HE 71
Lewis fig .
1.2 RXBR{usE

G REE T (721 ) % 8 X T 46 (GZX-9023 MBE #1) | HL 1 R (BS2202S #1) Fh 34,
1.3 REHE
1.3, 1 Jo g B e A2 58 57 iy 1 %

JK B 3 V5 VR 5 5 TR P AR B ) SN A B TR O o 3K 5 TR M 11 1 B R AR A R — S TR L A B T
i ELAT 550 1 1) 1 2 B b o 2 K T 3R A TR A N D1V 2 R 3 o — ) ol 5 A I R A R A R v 2 B
AT B AR R o AR BRI 100,1.520,2%,2. 5% F1 300 1) =Fh Lewis i@ A.B,C
SUREE N 70 8 V0 i ZK B B AT 58 SRS R 3 56 3 ok XoF R B S B 6 L T R R I R A R R
1.3.2 8 e BB B[] 000 5

W I 57 Kk — M B SR A B BF ] 30 s 2+ JL min, AR 00 FH 45 18 B9 A TR) B2 5K A 0 s 1] A AR
K25 T 8 DT3RS 2K TR U I st o ol Mg TsF ] — i 4 o 7 TR A VRO MR I TR i 11 30 s AW T
RELAK, 77 9080 19 99K o o8 B2 i 1) 187 AR B VMR M5 1R 3 8 11 5~10 min BB, 767K B 385 5 418 368 R0 W BUE e vy st R o
TR A W 1) 355 6 3R Bk /)N T B TG 5 378 D' 8 e T A /ML o FH ' B 3 T 5 9 E 1) S e i 1

LRI T vk R BB BE R 70 ~ 10 % K BB SR FE N 1. 6 26 ~3. 0 Y0 Y BERC ) C, HE AT 38 SR
T 50 o 07 P s B T A [ e O R 11 R HSF T R S R Tl U 95 3 B a0 285 2R
1,303 I3 o) T g ol JE B T ) 5 i 3 565

B 11 oSG Ao R 2 B 4 ) b 2 B N7 3ok R A R B 1 T 05 L 0 ARG B R PR 3 R T 4 G
RIGTIN . HR BT SR 1 i A T, k2 By o R R A A VT G FR R T T X R G ) i s ) A AR
A

HUHe B R 7 90 B K B R A R 296, 2. 5 % H1 3 %0 YA BRI C K S 3 51 ) B K 3 B A VR A
VU T B LT PR AR AR 20~ 100 “C AR T /N >4 2% 15 V00 T 38 325 381 900 2 {0 20 4 05 R 190 o e 3 60 0 44
5 U BT S IE B TR] s I 43 A ek B 5 R M S B T A O R
13,4 B MR MR 56

TG S B B 1) AR M T R KR SR e



E?ﬂﬁ*ﬁ 44 #F31% F2H Vol.31 No.2
> 2012 % 4 A Apr.2012
FiRJ

#zloo%xm
m

q

Horp o, — BERC AR AR TR A g sy, — B AE e — I 200 L g

P 11 2R K 3 2 i 1 LB K MR I TR BEAE AR . — T T B 114 2 K R L AR E PR R 2 R Y
it T R v R B KRB R R . Sy — T, TR T S K Ak R G 5 T R I Bl KK P
AiE o BRI 7K G 28 5 M BE I  JEBI K R AR 25 . T LA R T fof B8 e AR R 3 e A 1 B RIS T B e 1 %o 3 e
DX I 7K AT 35 A R AR 2 v 1) 5 7K 3 v LB KRR

S R T AR R PR A T R R A K B R B AR B R C v BE RN B IR o B = I R AT A 5T

PEBEF C X 58 e PR M 0 52 M i - BV B oA 7 00 R K BB W B A R 296,390,496, 5 0 B AR B 5
C 43 ) il AN ] Eb A9 0 B e o BN AR SR 200 mm, 8 15 mm A9 R854 [ 45 P9 L SR A TR 9 80 °CHE
TN E 3 5 5E 6 h A BRI 2R KR

TK B 385 (B Xof 5 JE AR AR 1 1) 5 i a0 < BUMR 3 R 3 D0 I AR B AR CL R BB 430 R 76,8 %6,9 %, 10 %40 1)
K B 355, 43 5 S [R) H f8) 1 9 B L BN ELAR R 200 mm, 1 15 mm B R 45 4K R 4 0N L AR S N TR AR Y .
80 “CHEELMH, 43I 6 h PIEER I K 2,

P Tk %o ¥ e AR e M B S e R - B R R 7 060 B K B E N 3 06 AR BRI C, L B 6 ZEL AR D EE 9
BEIE TN TR 56 0L 48 BIFE 20,40,60,80,100 F1 120 “CF Ll % 6 h P #E AL (14 2 7k 3,

2 HR5R

2.1 REFIBIEE

h PG I I T AL BER S KB U7 ALBLC =MOR A Y Lewis BR (2 BE57)) 5 AN [6] BE 491 4 7K Bl B 2R £ 7
B8 SURBR S B A B YR EEAEIR B 300, K B B e BE TR B 8 D0 I . AT AR 0 vk AR sl RIS ROCR 2 5 R BE R C ¥k
BEH 205 IR BLHE W BE Sy 700 RS RICR R . AR BET MR R 300 AK B Uk BE DR 8 D0 i BB I A ARG M ik
PRI A R IR 1 PR,

(D

F®1 ZFREFBR R EER

Tab. 1 Coagulant properties of three kinds of coagulant agents
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Relationship between gelling time and ratio of gel material
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Fig. 2 Relationship between gelling time and temperature
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