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Table 1 Names molecule structures and CAS registered numbers of 13 diisocyanates compounds
1 4- 1 6- 1 8-
G d 1 4-Diisocyanatogutane 1 6-Diisocyanatohexane 1 8-Diisocyanatooctane 1 4-Diisocyanatobenzene
ompun ( BDI) ( HDI) (oDI) ( PPDI)
OCN
oeN”~~NCO OENTSASASANCO AN NCO \©\NCO
1 4- 24 6- 4 3-
1 4-Diisocyanatocy— 2 4-Diisocyanato- — . . .
Compund clohexne meibylboene 2 4 6-Diisoesanatod 3 5= 1 3-Bis sacyanato-
( CHDI) (DD ( TMPDI) ( TMXDI)
OCN
OCN NCO
[CNFEeC P e G
5dsocyanatod - 4 4°Diisocyanato—
. 1 3-bis( isocyanatomethyl isocyanatomethyl) — Bis( 4-socyanato-3 - r JPusocyanato
Compund l)f(snzenz( XDI) & 1 3( 3—tri/methylcycl(})rh)exane gnelhylpyhenyl 33 —dlmDe(l)h[y)iblp henyl
( IPDI) methane( DMDPDI) ( )
OCN NCO
Bis( 4-isocyanatophenyl
Compund ( methaze( M]I))I) &
OCN, ' ' .NCO
: R21-0014P C51-0086 G51-0067 ES1-0150 Y51-0104 ES1-0151 R21-0014P
E07-0617P Strathmore Products o
2.2
0.0516 g 50 mL. .
42 ~108 mg 13 25 mL 1 mL
4 °C o
2.3
2.3.1 0.5 gf 0.0002 g) 5 mL
1 mL 10 mL, o 5000 r/min
5 ~10 min 0.45 pm o
2.3.2 Rix®4701 (30 mx0.25 mmi. d. 0.25 um 14% -
86% ) 1160 C; : 10; : 260 °C;
150 C 5 min 4 °C /min 250 C 20 min
50 mino o
3
3.1
3.1.1 o
Rix ® 4 MS Rix ® 4701 o Rix ® 4MS
IPDI  TMXDI ; DMDPDI  DODI i Rix® 5MS
TDI ~ HDI o Rix ® 4701
13 o

3.1.2
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13 °
3.1.3 16 C
13 13
o 8 15 °C /min 501
IPDI a0k
TMXDI.PPDI CHDI ; 4 °C/ S
g 30F
min o 1 E
13 £ 20r
°E
1 DMDPDI 29. 6 min 10F
o 0L
50 min 0
2 ODI  13. 676 min  IPDI b
13. 781 min Fig.1 Standard chromatogram of 13 diisocyanates

1. 1.780 Solvent; 2. 2.225 Internal standard; 3. 4.268 BDI;

ODI' 12.662 min  IPDI  13.190 min =, < XDL; 5. 4. 917 PPDL 6. 6. 235 6. 374 DI

; TDI ~ CHDI 7. 6.956 CHDI; 8. 7. 838 HDIL; 9. 11. 341 TMPDI; 10.
TDI Rx® 4701 12.662 13.676; ODI; 11. 13.190 13.781 IPDI; 12. 25.977
CHDI R MDI; 13. 29.153 DODI; 14.29.640 DMDPDI.
TDI (6.235 6.374 min) ( 2) o
2 13 N N R
Table 2 Linear equation recovery relative standard deviation and LOD for total 13 diisocyanates compounds
N L. RSD
) . - Coefficient Spiked Recovery _ LOD
Name linear equation correlation (‘me/ke) (%) (% n=6) ( me/ke)
BDI y =400. 5943x -2131.002 0.9998 5.1 78.0 1.4 1.0
XDI y =408. 5624x - 5026.318 0.9999 20.0 104.0 1.3 0.0
PPDI ¥ =456. 9282x - 4056. 968 0.9995 5.0 99.0 2.0 2.0
TDI y =353.7123x - 5586. 606 0.9998 5.0 56.0 5.2 1.0
CHDI ¥ =460.5111x —1359.787 0.9997 5.0 77.0 2.5 0.5
HDI y =456. 8937x —2277.493 0.9996 1.0 71.0 1.5 0.2
TMPDI ¥ =678.5739x - 1443.310 0.9998 1.0 83.0 1.2 0.05
ODI y =555. 1526x —2432. 646 0.9998 1.0 95.0 1.7 0.05
IPDI ¥ =515.5295x - 1101. 500 0.9999 1.0 66.0 1.2 0.2
TMXDI ¥ =788.3758x — 1086. 862 0.9997 1.0 93.0 1.5 0.05
MDI ¥ =322.3991x - 6097.392 0.9992 50.0 52.0 6.1 10.0
DODI ¥ =612. 6854x —5646. 351 0.9996 5.0 101.0 4.2 1.0
DMDPDI ¥ =652.0309x —3537. 156 0.9997 .0 99.0 3.4 1.0
3.2
250 ~0.05 mg/kg 13 .
() ( mg/kg) (x) o ( 2) 13
o CHDI HDI TMPDI ODI IPDI TMXDI 5~
0.05 mg/kg :BDI TDI DODI PPDI DMDPDI 1 ~50 mg/kg

. XDI MDI 10 ~250 mg/kg
0.99.
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3.3
o 13
( mg/kg) . (%) . ( RSD) ( LOD) 2,
0 XDI DODI
100% ; TDI  MDI
o 50 -
3.4 a0t
2 E07-0617P o 1
2 >
7 : HDI. IPDI 27 ;.
0 10 20 30
° 3. t/min
TDI 0.01%
2 E07-0617P
° Fig.2  Typical chromatogram of paint with type of
G51-0067 EO07-0617P 0. 005% £07-0617P
0.01% MDI E51-0150 0. 005% HDI
E51-0151 0.008% I1PDI, MSDS (0.01%)
3 8 ( mg/kg)
Table 3  Content determination of diisocyanates results for eight types of pains manufactured( mg/kg)
R21-0014P C51-0086 G51-0067 E51-0150 Y51-0104 E51-0151 R21-0014 PE07-0617P
TDI 120 120 120 100 120 120 120 120
HDI - - - 53 - - - -
IPDI - - - - - 77 - —
MDI - - 47 - - - - 101
12 13 )
4 TDI.MDI.IPDI  HDI
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Simultaneous Determination of Thirteen Diisocyanates in
Polyurethane Paints by Gas Chromatography

HAN Wei' > WANG Li-Bing'®> ZHAO Qing' > LI Ning-Tao' > YU Yan-Jun'?® JIA Xiao-Chuan'’
"( The Hazardous Products Central Laboratory State General Administration of People’s republic of china for Quality
Supervision & Inspection and Quarantine Tianjin 300042)
*( Technical Center for Safety of Industrial Products Tianjin Entry-Fxit Inspection and Quarantine Bureau Tianjin 300042)
*( Hunan Entry-Exit Inspection and Quarantine Bureau Changsha 410004)

Abstract A method for simultaneous determination of 13 diisocyanates in polyurethane paint by GC ( gas
chromatography) has been developed. The target determining materials cover not only the diisocyanates which
cited and banned in OSHA articles European directives and State standards but also the diisocyanates which
could be potentially used in industry in the future. The testing sample was obtained by dissolving liquid polyu—
rethane in ethyl acetate extracting by filtration and followed by further purification by adopting the 0.45 pm
membrane to filtration. A stationary phase of crosshond ® 14% —cyanopropylphenyl-86% -dimethyl polysilox—
ane painted inside the capillary( Rix ® 4701 30 m x0.25 mm ID x 1 pum df) was adopted to separate the 13
diisocyanates. With the temperature program the qualitative analysis was performed by retention time and
quantitative analysis was conducted by the resulted peak areas coupled with internal standard method. System-—
atical research demonstrated that the limit of detection for each diisocyanates was different which ranged from
0.05 to 10 mg/kg. The recoveries located at 56% —104% as well as the RSD ranged from 1.2 to 6.1%.
Keywords Polyurethane paint; Diisocyanates; Gas-chromatography
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