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It is an urgent problem to establish the most favorable condition for the preparation of flame
retardant materials, especially clothes and beddings for the security of our daily life.

Therefore, the present studies were focused on the improvement of performance of durable flame
retardant finishes adopting Pyrovatex (Py), a most widely used durable flame retardant. In-
vestigations were carried out in detail with additives containing nitrogen (N), phosphorus (P)
and sulfur (S) to establish the most favorable conditions for the most desirable flame retardant
finish.

The results are summarized as follows:

Approximately 329, was regarded as a possible best condition for Py but it also required ad-
ditions of compounds containing N and P or S. The most recommendable condition for Py based
durable flame retardant finish was obtained by combining 8%, hexamethylol melamine, 1%, urea,
0.5% ammonium chloride and 2% phosphoric acid with 32% Py. Addition of sulfamic acid
improved the crease recovery as well as the flame retardancy, but its concentration was limited
to 0.5% because of a competitive effect with N compounds.

In conclusion, it was found that N was a dominant element for the synergistic effect of N and
P or S on the flame retardancy of cellulosic fibers. The most favorable results were obtained
by combination of 20-30 mg of N and 10 mg of P per g of sample.

(Received April 3, 1990)

Keywords: washable flame retardant finish i #E Bi&ps & I, additive FHn#l, LOI (limiting
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Di2OWTiY, SE¥—EiL, NE¥Etxes s
NROMM L LOI 3@Km EL Tk ), BIRFR
TIOCPRY—ECL, NEL#HMNILIBE LR
DIFEFEE R LI,

CHhODRRND, PBIRtEEOR Eicid, NEAE
ENERTHBZ thibhotk. LaL, PES3HNE
OHEDHRCHFSTHZ LIBELNTHE, Skhi
POBRDISHKREVZ ENZD LRI,

BRELT, ¥rAiFy 2 2B\ Be@BEBF 2
T3+ 5847k, Py 2%~ 2xFm—n
273v8%, R¥E1% BIL7vE=9v405%%k
m¥srzLTHY, ZoLlEOPEERIL 10mg/g, N
SHRT 20~30mg/g TH 5. Thil, BikHEEEDOR
ExXTs»EL, WEL HCHO BEo@m» 6% EhHT
ENIMTEHETH B ENHERI NI

4. B N

REN B REEMFHRFTHS N,P,S OTHEOME
R&, £h b0 BHIBIFR GBI RIER O M BT RN
LI EDRIDVTRE YT 1. T ORKEYENT
BERDIO>RID.

(1) #MEBA ORI EILD, BFRIMTIH Py OlE
COWTHRHEIT o710, TORRN2BIELTH D
ZEhbhofe. LL, Py X Tk BAHA, NE,
PR, SE&ZHEMOFMNTL 2B REE MIfTE
F, NF&PE, 5V IINRE SEORMEY S TRIA
ZUINT 5 LEESED b,

(2) NEBIL T, NELLTAFHAFr -2

FIVHRLRIFIRMELRL, B HEOsNS
8% BUNLMETHDHZ NPT, XHITHE
DADONEL L TREEELT v &= 2% FMLIHR,
ZOER LOI o[ EARDd SR,

(3) PEBLTIE, PRELTAHAY Y vEAHY
ThHH, BERIV LOI 0, SLEOMEIL2 %0 B
bRIFRERY G L.

(4) SECBLTIE, SEELTALT Y § vEXH
V0.5 AELICREELE DRl Eh, BiLBRY
RomLbicEFs5+5z 0BT ohi,

(5) L EDKREHS, N,P,S LRIV T %
DB L, BENLZENERTHAH L, Flznl
EPOWMBLR—TEMEAT TH D LBHRMEEEN S B A,
BECHEMTEEL T2 d7:56+2 &, SOBHEMT
NOfTELXBT, BRUEELETIRD LT
bhs.

SEIDO—BEDORBRHD, Py 2% c~F 158 — 2
73iv8%, RE1%, HIL7 =0 40.5%%Em
Licb o, RiFEHBETHEZENBDLR:. &F
BLLTIL P10mg/g, N20~30mg/g DL EHL R
FFiskER1 BN,

Bbbic, XHECHch, ERCIHIN T8
TXHELFRFEOBEMT, MY OFREKIRLL D IFES
DEEXERLET.

51 B X m

1) BT, HTEHE: Tk, 33, 36 (1982)
2) hHEETF, BATHF: FBEE, 28, 483 (1977)
3) mTEXTF, WFEE: FEE, 29, 252 (1978)
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