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Studies on Organophosphorus Flame—Retardant
Compounds in Various Column Packings

by Gas Liquid Chromatography
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The determination. for ten organophosphorus flame—retardant compounds was
performed by gas liquid chromatography (GLC) with a flame photometric detector.
The GLC packings which generally excelled in a retention time and detectable

minimum were 2%
10%0V—-1 (1m).
phosphorus compounds was (0.03—10ng.
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With five kinds of columns, the detectable minimum of 10 ogano—
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ate (TBP ), trioctyl phosphate( TOP ),

tributoxy phosphate (TBXP), triphenyl pho-
sphate (TPP), tricresyl phosphate (TCP),
cresyldipheny! phosphate (CDP)

) & oyvy Bz 27 tris { chloroeth-
y1) phosphate (CLP), tris(dichloropropyl)
phosphate (CRP ), tris( 2 3~ dibromopropyl)
phosphate (TDBPP )

3) tris(1—aziridinyl) phosphine oxide
(APO)
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FREE © Sens. 10°M&, Range 64x 001V
F4 Y7 —AREE D N2 60 mé/min.
IRE A 2 ¢ 100 mé /min .

ZEZHE ¢ 40 mé /min.

3. RTAFIDIEE
2%0V~1/ChromosorbW( AW—DMCS ) (1m)
B (2m),10%0V~1/Gas Chrom Q(1m),

2 % SE~30/Chromosorb W( AW—DMCS ) ( 1m),
2%0V—17/Gas Chrom Q(1m), 2%0V—17/Ch-
romosorb W(AW—DMCS ) (2m), 2%0V— 210/
Shimalite W(2m), 5%DC—QF 1/Chromosorb
W(AW-DMCS) (1m), 5%SE — 52/Chromosorb
W (AW—DMCS) (2m), 3% XE— 60/Gas Chrom
Q(2m), 1% Carbowax 20M/Gas Chrom Q ( 1
m), 2%PEG 20M/Chromosorb W ( AW—DMCS)
(2m), 2% DEGS + 0.5%H:P0O4/ Chromosorb W(A
W—DMCS) (2m), 2%DEGS + 2% H:PO4/Chro-
mosorb W(AW—DMCS) (2m), 10%FFAP/Chr-

omosorb W(AW—DMCS ) (2m), 5% Thermon—
1000+0.5 % HsPOy/ Chromosorb W(AW—DMCS )
(2m)
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Table 1, Retention Times and Detectable Minimum of Organophosphorus Flame—Retardant

Compounds on Five Kinds of Columns by FPD Gas Chromatography

St?}ég?jfy 250V -17 (2m) 2%0V-17 (1m) 3%XE~60 (2m) 1% Carbowax 20M (1m) 10%0V~-1 (1m)
Solid support Chromoggrb W{AW-DMCS) | Gas Chrom Q Gas Chrom Q Gas Chrom Q Gas ChromQ
~100mesh 80~ 100mesh 80~100mesh 80~100mesh 80~100mesh
Column temp. 250°C 230°C 230C 190°C 230C
Relative a)|Detectable Relative Detectable Relative Detectable Relative Detectable Relative Detectable
retention time| minimum(ng)| retention time] minimum(ng)| retention time| minimum(ng)| retention time] minimum(ng)| retention time| minimum(ng)
TBP 006 0.03 0.06 0.05 007 003 003 0.05 0.1 0.05
TOP 0.59 02 0.58 1 0.56 05 027 0.1 14 15
TBXP 0.74 1 - —(more than20)] 088 1 0.56 0.1 — —(more than 30,
TPP 10 (7Tmin) | 01 10 (10min) | 1 10 (9min)| 02 10 (6min) { 0.1 10 (12min) | 05
18 2 22 10 18 2 L z 20 10
TCP 21 1 24 5 2.1 1 20 0.1 29 4
23 15 26 10 23 15 23 1 24 7
28 10 25 10 25 5
0.99 05 10 5 0.98 05 097 1 099 3
12 6.7 13 7 12 05 11 1 13 4
13 1 14 10 13 08 1.3 15 14 6
cop 16 2 17 25 15 2 16 03 16 10
17 2 18 25 17 i 18 5 18 10
18 5 18 5
2.1 10 20 10
24 20 23 10
CLP 0.15 0.04 0.13 0.07 029 005 0.19 0.05 0.15 0.01
CRP 068 0.1 068 | 05 18 03 1.2 02 082 0.07
TDBPP {~{very broad} {~(more than50){—(very broad} |~{more than50)}~(very broad) |~{more than50)}} —— (broad)|—{more than10)] —— 10 b)
APO 0.12 400 0.14 2 0.16 10 0.10 0.2 .- 0.09 3
a) Retention times are relative to TPP,
b) This value was.measu.ed by Shimazu 4 BM. Gas chromatographic condition :column temp., 280°C;detector temp.

330°C; carrier gas, Nz 60ml/min’; Hy, 80ml/min; air, 100 mi/min.
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Fig. 1.

Gas chromatogram of
nonhalogen phosphates

1, TBP (02ng) ; 2, TPP (2ng) ; 3,CDP (20ng)

74, TOP (3ng):5TCP (20ng)
GC condition :

column, 10% OV—1(1m) on Gas
Chrom Q (80~100mesh) ; column temp; 230°C
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Fig. 2. Gas chromatogram of
halogencontaining ph-
osphates and APO

1,APO (20ng) s 2,CLP (0.1ng)

i 3CRP (0.2ng)

GC condition : column, 10% OV
—1(1lm) on Gas Chrom @ (80~
100mesh) ; column temp. 230°C
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Fig, 3. Gas chromatogram of standard TDBPP
and curtain cloth extraets

1,standard TDBPP (50ng;2, TDBPP extracted from curtain cloth; 3, unknown peak
GC condition: column, 10% OV—1(1m) on Gas Chrom Q(80 ~ 100mesh) ; column temp, 280°C

Table 2. Analytical Results of Sanitary Inspection for Household Furnishings in
Kagawa Prefecture
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