F 4L a4 RS SRS T2 %2 . Radiat. Res. Radiat. Process. Vol.41, No.4
2023 £ 8 A www.fs.sinap.ac.cn August 2023

REBERTNAGEHER _BHENSE KR
KON EBERRA

TXEY Hx k> %L EZBRRET MBS EitE £EES
" (IR SREE B M 226019)
PRI TR G SR AR I 224001
(R TRERFGGRE S TR 784 7100000

TEE DUERERR — FBS A 3-IR I A R, e T SR A BRI R s B R — R (DA) . I N, NI
BRI G (MBA) A8, LLe & B R 5L R, 7E365 nm BAMGIRG T, 51k DA R FIHR
W b, KARSIEAT BRI EE . W5 DA FIMBA [0 S BE 0 AR U BEAA PERE I i . 25 SRR # g
VIR AYE REBE DA AT MBA J5T &Kk B2 I8 42 =, BRI IR AR 2 (LOD Wik 27.2%, ZEARIN [a) A1 T4
WA 0's, 4220 KB )G, LOLYIIA 24.5%. REBLSREZU) B A AT (N AFRE 1 BE,  BRIAEE BRI R 234
i A R G S35

KR MIERERR R, A6, PHIRTERE, MW

FEZES TS195

DOI: 10.11889/1.1000-3436.2022-0133

51 A%

T, MG, WL, 55 . BN BIBHAR R P AR SR — P IR 1 15 B 28 A1 i BRI 21
(7). FEETIFS ST T2k, 2023, 41(4): 040202. DOL: 10.11889/j.1000-3436.2022-0133.

YU Wenhui, TIAN Jialong, PAN Jiang, et al. Preparation of reactive flame retardant dimethly al-

lylphosphonate and its grafting onto cotton fabric via ultraviolet light irradiation[J]. Journal of Ra-
diation Research and Radiation Processing, 2023, 41(4): 040202. DOI: 10.11889/j.1000-3436.2022-
0133.

Preparation of reactive flame retardant dimethly allylphosphonate and

its grafting onto cotton fabric via ultraviolet light irradiation

YU Wenhui'®  TIAN Jialong™ PAN Jiang® JIANG Chenchen’
QI Zhenming® ZANG Chuanfeng' WANG Chunxia’
'(School of Textile and Garment, Nantong University, Nantong 226019, China)

’(School of Textile and Garment, Yancheng Institute of Technology, Yancheng 224001, China)
*(School of Textile and Garment, Xi'an Polytechnic University, Xi'an 710000, China)

ABSTRACT Reactive flame-retardant dimethly allylphosphonate (DA) was prepared using dimethyl phosphite
and 3-bromopropy and was grafted onto cotton fabric via ultraviolet (UV) irradiation using N,N'-Methylenebis (2-
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propenamide) (MBA) as a crosslinker and benzoin dimethyl ether as an initiator. The effects of DA and MBA mass

concentrations on the flame retardancy of the cotton fabric were studied. The results indicated that the flame

retardancy of the cotton fabric was proportionate to the mass concentrations of DA and MBA. The limiting oxygen

index (LOI) of the cotton fabric could reach 27.2%, and the afterburning time and smoldering time were both 0 s.

After 20 washing turns, the LOI could still reach 24.5%. The final cotton fabric exhibited better thermal stability, and

the flame-retardant finishing demonstrated no significant effect on the tensile property of the cotton fabric.

KEYWORDS Dimethly allylphosphonate, Ultraviolet light, Flame retardance, Cotton fabric
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Fig.4 SEM images: (a) cotton fabric (x5 000); (b) flame
resistant cotton fabric (x5 000); (c) char layer of flame
resistant cotton fabric after burning (x5 000), and (d) char
layer of flame resistant cotton fabric after burning (x500)
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Fig.5 EDS: (a) cotton fabric, (b) flame resistant cotton fabric
(500 g/L) and (c) char layer of flame resistant cotton fabric
after burning
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Fig.9 Vertical burning photos: (a) cotton fabric; (b) flame
resistant cotton fabric (300g/1); (c) flame resistant cotton fabric
(400g/1); (d) flame resistant cotton fabric (500g/1)
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Table 2 TG data of cotton fabrics in N, and air

F it A T, /°C T,.,/°C T ,/°C 600 °CHRITR R = / %
Samples Atmosphere Residual mass at 600 °C
UGEALY) FLR 260 378 — 14.28
Cotton fabric N,

BELARR 24 (500 /L) 93 344 — 34
Flame resistant cotton fabric (500 g/L)
iRt = 278 328 461 0.51
Cotton fabric Air

BEAAARZW (500 /L) 119 282 — 11.54

Flame resistant cotton fabric (500 g/L)
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