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Biological flameretardant and durable finishing of silk
fabric by adenosine phosphate

WEI Mingming, WANG Xiao', WEI Ju, CHEN Ru, DU Bing
( School of Textile & Material Engineering, Dalian Polytechnic University, Dalian 116034, Liaoning, China )

Abstract: In order to meet the demand for ecological flame retardancy of silk fabric, adenosine phosphate
(AMP) was introduced into silk fabric with 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride
(EDC) and N-hydroxysuccinimide (NHS) as catalysts. The chemical structure, surface morphology and
element content of silk fabric before and after modification were characterized by FTIR, SEM and EDS.
The flame retardancy and thermal stability were tested by limit oxygen index tester, fabric flame retardant
performance tester, cone calorimeter and thermogravimetric analyzer. The tensile breaking force, air
permeability and fabric style of silk fabric before and after modification were tested. The results showed
that there were obvious particle- like coverings on the surface of modified silk fabric, and phosphorus
elements were evenly distributed. The weight gain rate of modified silk fabric reached 13.31%, the limit
oxygen index reached 30.10%. Compared with those of original silk fabric, the weight loss, heat release rate
and damage length of the modified silk fabric were decreased by 13.06%, 30.6% and 11.1 cm, respectively.
After 50 times of washing, the limit oxygen index of modified silk fabric still was over 25%, indicating that
the modified silk fabric had better washing resistance.

Key words:. silk fabric; adenosine phosphate; modification; biological flame retardant; flame retardance;
dyeing and finishing auxiliaries
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Table 1 Analysis of TGA data of silk fabrics before and
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(EDCINHS)

25 PHEKMERESHT

Ji 22 B0 U 22 S IR AR T 1) % e T e n ]
50, PHBAERERMES) T3 3. E 5l L, JRzz
AU AMP-22 81 LT i B e S o AMP-2241
(EDC) il AMP-2241%) ( EDCINHS) #1581 i i
B, H AMP-2241%) (EDCINHS) i 8K A 5
JRez k> 11.1 em, R 3ATLIE H, R4l
FI BR A FE £ (LOI) 298 23.30%, AMP-22Z149)H%
FRAAFEE N 25.56%, AMP-2241%) (EDC) il AMP-
22214 ( EDCINHS) I BR S48 %5055l 18 21 29.20%
F1 30.10%, HIE R 505k 11.01%F1 13.31%, LOI
R S —8, XERTHIESIATEZ
() AMP, JRBEINTE 22 21 2 3 1 i s B K o 1) 5% 1k
AL LYk B, P2 BN BRI SR X 45 4 JR LA 4
S ML YA = ] BRI SRR TR RS, 4
TBHIAPERES . AT 2 M R R S LA i A
i ea - AMP-22414) ( EDCINHS) % FR & 45 %k
PEE 1.6%, HA BRI PHERTERE

U 22 BV RE S A BEBR TR A LKL 6. 7. Bl
IRUER B BE T, AMP-22211) (I # FR S 48 KOs fb R



555 1

BUHARA, A BRERNR 0 A 22 2V B LR W BELR Tt A R B

- 1033 -

K, UiHH AMP 291848 7 | A AR U mT DL g
WL T4 43R0 . AMP-2241%) (EDC) I
AMP-22414) (EDCINHS) 7Kk 5 5, LOI A {bAs
AN, PR EETE 19 em A2 4T KU 15 U AE LOI
1E 26%~28% 2 [H], (HH 8 be)S, BT LOI 57 25%
DL b, B DAKOR HLAG Ser  BRLR PR BE 5 P3Nk 14
UEZE 50 ¥, LOI e/ fRFFAE 26.50% /4 47, Ui
ARSI A, JEHSE NHS A FH A 1 B v i
R IR A AL, fERE T AMP RTZZ 2L B L
JE, $EE TR E A, PR EOE T 151K,
PR S U T 5 i rh 2 2 A K 2

! o l -
a— R4 ; b—AMP-22414) ; c—AMP-22414( EDC ) ; d—AMP-
#2414 (EDCINHS)

K5 222Uk BRI s 5k e I R

Fig. 5 Carbon residue photos of silk fabrics after vertical
burning test
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Table 3 Flame retardant properties of silk fabrics before
and after modification

i WER%  WRERRE%
JF 2241 0 23.30
AMP-£24] 7.43 25.56
AMP-2241%) (EDC) 11.01 29.20
AMP-2241%) (EDC/NHS) 13.31 30.10
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Fig. 6 Histograms of limit oxygen index of modified silk
fabrics after washing 1, 5, 15, 30 and 50 times
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Fig. 7 Histograms of damaged length of modified silk
fabrics after washing for 1, 5, 15, 30 and 50 times
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Table4 Physical and mechanical properties of silk fabrics before and after modification

5 1 W44/ (eN/mm)

AL TE S

B s s Tk %1% 5N % BOREFEERE SN 3BR(mmYs)
B ez 2 0.25 0.17 85.10 512 9.10 204.68 454.50
AMP-22 2% 0.37 0.18 58.50 485 10.80 230.18 393.60
AMP-2241%) (EDC) 0.42 0.18 51.87 484 14.05 233.81 372.10
AMP-2241%)) ( EDC/NHS) 0.44 0.18 49.57 402 12.11 236.93 364.70
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