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(57) Abstract: The present invention introduces a borate-intercalated layered double hydroxides, the process for preparing it
and using it as fire retardant. In the present invention, using the intercalated ability of LDHs, Mg-Al-CO;-LDHs whose anion in
the layer is CO5* is reacted with polymeric anion of boric acid, therefore CO,” in the layer is partly or overall replaced with
borate, forming intercalated layered double hydroxide whose anion in the layer is borate ion and CO;>. The borate-intercalated
layered double hydroxides is a high antismoke fire retardant, moreover, after combining with PE, PVC, EVA, PP and many
rubber materials, the layered double hydroxide has excellent antismoke and good fire retarding.
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#). AALBAAHA LDHs #9746 &M, @EHERMETH CO, w4t 4eKE
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BABTE

K#% % (Layered Double Hydroxides, &5 % LDHs) BA TH#EL4%E
B A, R SL LT — S 3 B A SN BKTR B B, B4 LA
BRI B4 09 AR LT 4G B M AR
BN, BEG, RmE, LITEE, 1995, 16 (4): 358-361, FHH
BRGEAE A V) PR 2 oF PR Am ), AP T E T 2204 (1)
ERAF B ABLE 2 7K, B AT 46 dh AR B GR R B 2 A 89 7T IR R e
A (2) MBEFTHBENT RBGBIREZE, HARMRBLRBEEA;
(3) REXETRD G IS BIRZ, WHTRERRE R, W%

8 Bty st B A BB I HIAE R, R R4 TLIRA

AEAAEE AR E 02100800 F, BFE T —H& 4 547 BAE LA
KRR BR8P ) 69 25 2h [Mg?, A1y (OH) ,] (CO5)%y,
mH,0, R EREM,ERA Mg¥F AP S8, 2B 2 A # o
fR ARG H,0 BAAR CO, RAMIR ., k. BB THREAIKRGF X AR
MR R AETLRE R 0, S RREW E A it % ISR, A K,
AR A T RS A R B M AR, T BA RIFEFLBRE, {237 IR 4540
st £k,

Jenn-Tsuen LIN, Shi-Jane Tsai,and Soofin Cheng, Journal of the Chinese
Chemical Society,1999,46:779-787, R &IA 1A & F & A ERAR B KT B A4E 2
TR, ERMANRY, emMBiRE E#AR BN, & gL,
{8 RRAICHNBRARAE B K T B T R 7 ).
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KRAZ |

KL A E} 4 24 A LDHs #9746 B, M ERARIEA 2] LDHs £ 17,
H) & MBRARIE BKIE B, A EKE IR K8 ERE,

AL R ER BT A COTe448KiIFAE (Mg-Al-CO,-LDHs )
5B RARE TR, EMBRAESE THSRDITRARARE L BN
CO,> BT, ARERMBTAHMBIEF COFNIEERT L, L FMBAR
EWRBTFEEN 40-100wt%, FABART AR ZMBAR. WAL R R
oF RAETRIE B BN,

BRI B R E TR T

A. B BdatyiKiE B #1407 R 446 Mg-Al-CO,-LDHs , H##X 4.
[Mg?", A"y (OH) ,](CO,)*y, mH,0, HF 0.2<(X/1-X)<0.5, m=1-3X/2,
MM R Ho=1.0-4.5; |

B. ¥ _Ei£ Mg-Al-CO,-LDHs & 20-30g/1 4 &2 B £ & FKiG K
B, ERTHEAEHE, BHRKEEEBFEREM,;

C. BHREH 1.2-1.8M # H,BO, K& An A B ¥ A sk Fadit 344 BT
Z9, AKEEEFRS HBO, KERMERILA 1 1520 #rbf,
B, 2EmbTEBFIGETR, 3z 2 E, BA LR LBO,K
BRI AR R 69 pH=4.5-3.0, DEEIAL 2-6h, WiE. #%AZE pH (8, &
60-100°C-T#& 12-24h, 2| ER A & T AHMBARA CO,ZHIEEREL. &
WA B AR PH (LTI MBARIEN B 698, THH152) 7 M8k
ok B8 1A B F %89 40-100wt%0G & 7| 3B E KT G .

¥iZKIEES PE. PVC. EVA. PP Fo 3 FAcpat £ 4, AT
P APIRERERA I, H ML £ A W iF 02100800 F LDHs FEI ]
ae L, {a iR ath LDHs A KIBERE. PrigMBikds EKE 5 2
— 7 & 0B LR

A1 4E T REGIKF S PE/EVA 64 MG FLBR . Frimb £5m)
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KR, £¥ PES EVA#AERA 90: 10,
E 1. FEERFIFLEK. piEddfe s R
£3 s
AL | A | LDHs | 00 el | 100
HAeE/100 4 0 70 4 N N
. 70 42 70 4%
*&Fﬁ“ﬁﬁ* 17.1 23.7 24.3 22.0
0
T KB B 252.8 46.7 67.2

e MIRASEHC: & GB/T2406-93 R ;
B KR 3 i ASTME662-95 M.,

AE 1 PHETUE S, ERRARRET, AMEIRIEZ LDHs A
WRF 84 B M, AMBEAHRFLEAEAR KRG, 54 LDHs 7 [ER
gAY, [AMBRARYEE LDHs 4 FLRA 69 2 AR R K8 %
JE s LDHs 2 PR 69 L0448 25 T %, SAME4RIEE LDHs
RELK 3] 69 37 )8 M 4% Fb LDHs LR A A KM ER & .

i

AR ERTH

74 1

FE A: ¥ 61.5g(0.24mol)# B4k MgO,), - 6H,0 F= 45.0g(0.12mol)4Y
)ik AI(NO,), 9H,0 %&-F 225ml & H,0 ¥ ; 5 H 25.3g(0.24mol)#9 B4R Na,CO,
F= 23.0g(0.58mol)NaOH &-F 225ml #ARY, Z& TRk 5k
FiedERIER B B Az, HFR0 R 100CHIL 6 o, Bun®m,
BB LA E pH (8, 70°CT MR 24 1N, 7269 Mg/ AP =2: 1,

# %% B: 1.0g LDHs 7 AB| BA 40ml % & FTRKGERT, ZRTHEY
B, &M,

HIC BAEDREAD 1.5M 4 H,BO, /RIEEInN 3| A B An i FF 64 R

o
&

FLEP, —dftH, —diERyR B BB MR, mEHE, FA HBO,
KRG 4 pH=4.5 48 =% 6h, T8, %&ZE pH (8, £ 100CF
¥ 12h, 3EEMEIFE| MG E LM LDHs A,
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X HEATHE T, H455] 0 MEBARIE A% LDHs AR H4F
JERTRNEE N EAS S, fE 20=10° R HIUERIFER dy:=0.88nm #yHEAE
BT, 122 H R A %46 HES LDHs 8 COMRAEEA V E4E, IR #
B2, 4413504 aMERdE A4 LDHs A#H3 1370em™ 4 COME 3 £,
Kz 4 1105cm 48 g% £ & T v BO, M4 A 1021 e 4L ih
.7 B-OH -F& M5 whikshid, £ 1380 om & B IAG#EH 2 v BO, #9114
B A COLFHIRaE, HORZAA ) &R A S T AHMEARRBRR, X
% ICP MZRAMBARSELH LR BETAE 50%, ME 50%MEBARE &
LDHs.

¥i7 KB B 32 100 €81 PE/EVA #Hden 70 £ 24 FRRRA 4 bl 5
PE/EVA #4724, MR iZ LSRR EIEH 243 FRXBER 46.7,
R ILE 1,

34 2

RAOTF LM E EIEE LDHs A RMEFET 4k LDHs 5 AW Z 1
WRE| GG PR AR, EARESR LDHs BIFH MR LG E BT, A RObiES
T 3pIRik. B vAsar FRBRF] 200560 IR T LDHs Fedh 2 [LIEAFA] 25098814,

S A BT 1 FHFRA. B FEFR S8BT LDHs AR,

FB B: RAEFRE 1.6 4 HBO, AR E| i A et 69 B
REW, —hitd, —AEmTE A BBHEE, mEhE, BAMRK
JE ) HLBO, RER A R 69 pH=3.2, A 8= L 2h, &I, Pk ZE pH (S,
A 70°CTF IR 24h, 3 EAEIFI MK 235 /ELH LDHs A4,

B X HEATHB T4, #5152 698G E LM LDHs #1445 4847
sPEE R ERS, £20=81° RBIERAIEH dp=1.08nm (K FHH& A
H| B4 dgy;=0.76nm) H4FAEATHPE, IR B ER, #EF2HMERE
B4 # LDHs A 1370em™ & COM& &, K455 £ 1105cm™ 4
NG 2 dF v BOARERSE 102lem L BILT B-OH-FEH AT Bk

4



WO 2004/080896 PCT/CN2003/000619

%, 1380cm ™ 4 B ILaG i R v BO, #94b 453k 3h, EPZ LDHs ¢4 &
8] A B T 230 R A BR AR 4G Mg-Al B KIE 5 BEAEAH,

Wiz KR B ¥4 100 24 PE/EVA Hhn 70 £ F40 FLIAF 89 o 4]
5 PE/BVA #4784, MRIZEAHMREIGHA 22.0 FF KIBEBE S
67.2, &RILE 1.
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A & R

1. —HABRAREEKETE, EHERENETA CO 0448 KE
B EN, FABARE FHRSRSFBRTAE R ENHG COE T, MAAMR
AR BT EF B0 40-100wthey BAELMRIF & .

5 2. ARERFNEL 1 RO MBAREEKE S, L4 LMERARZ A
ZERAR. WARERARTY X R RAGFE T RIE R B,

3. — A MIBRARIE BB B R & ik, TR T
A B S5ty KB B &7 k& Mg-A1-CO,-LDHs , HZEMXA:
Mg, A1%, (OH) ,] (€0 %y, mi,0, FHF 0.2<(X/1-X)<0.5, m=1-3X/2,
10 MF/MPEERER=1. 0-4.5;
B. ¥ _EiX Mg-Al1-CO,~LDHs 3 20-30g/1 #4&hend| B4 £ 5 FKE
REF, TRTHEARIE, A RKTEZTREM;
C. BekIRJEH 1.2-1.8M 49 H,BO, /Kisikhn A 3| 47 Ak et H-09 RL
L, PRKIBEEERS 1B, KRR A 1 15-20 69, 4HE
5 B, DhEmGFIR B FRGETR, Ak EE, BA LA HBO, KiE
AR R B 68 pH=4. 5-3. 0, AR E R4 2-6h, i YA E pH(S, A& 60-100
CF )% 12-24h, 133|208 A & T A MBARF CO, W IEEKE .
4. WIBERFER 3 R GMEARGERE R GRES &, LER
8 C A B0, KIEHEF TR R 6 PH AR, Baddzwldk R a9 PHAEST
20 VAR FIRRARIEN B & .
5. —AFde A BR 1 AR ARBRARIE B KE B AR, HKIER T
VeI A LA T $ # & 4T REMH
6. MIBAAER 5 Pk e MBRARIE B ATE B 0g i, FAR O PR
i B B A AR 64 Fp S A e T Y PR M £
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