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Qualitative and Quantitative A nalysis of Isocyanate Products by
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Abstract Itwas abk poblen to qualiatvely and quantitatively analyze the isocyanate products in
the synthesis process ofmethylene-4, 4'-d i( phenylisocyanate) (M DI) by the non-phosgene route A
smple rapid and accurate high perfom ance lqu i chram atograph ic m ethod w as estab lished to qualr
tatively and quantitatively analyze the isocyanate products by means of analyzing their ethanol derwva-
tives Heren the isocyanate products the ntem ediate productm ethy lene-4-( 4 methy Ipheny Fear
bamate) phenylisocyanate( MM I) and the productMD] were derived w ith ethanol The dervatwve
samp les of MM I and MD ['w ere separated w ih the chranatographic column, and analyzed and identr
fied by melting point test elan ent analysis '"H nuclear magnetic resonance spectrametry and mass
spectranetry Resulis showed that the derwvative sanples were ethanol derivatives of MM [ and MD 1
w ih high purity Under the optinal conditbns w ith mob ik phase ofm ehanol- water( 60 : 40 by
volmn), flow rate of 1.2 mL /m in, temperature of 30 'C, and detectbn wavelength of 245 mnm,
the calbraton curves of MM I andM DIwere linear i certain range w ith correlation coefficients more
than 0. 999 9 The relative standard deviations were less than 1.0 . The resulis ndicated that the
derivatve method w ih ethanol was accurate
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MDI"

[2-5]

, MDI ,
[6-9]
(MDC) MDI
, MDC , : MDC
4-(4'- ) (MM 1), MM I MDI" MMI MDI
(—NCO) , .
[11- 12
[13] ,
M7DI tel 7
MMI MDI
4-( 4'- ) (MME) 4 4'- (MDU),
MME MDU , MMI MDI
1
1.1
( , Fiher  ); MDC( 99. 906 ); MDI-100( ,
)3 ( , ); 48~ 75 Hm ( 200~
300 ) ( )
1.2
Agilent-1100 , ZORBAX Extented-Cis (4.6 mm % 150 mm,
5Hm id.), ZORBAX SB-Cis , - 60 : 40), 1. 2mL/m iy
30 C, 245 m
LCQ DecaXP , ESI , 4.5 W, 300 'C
AVANCE 400 ( Bruker ), : (DM SO),
400. 13 MH 2z 16 , 2 s VarioM ICRO CUBO ( Elementar
) KSPD
2
2.1 MDC
M DC MM 1 MM I MDI"
H COOCNH—>O<—CH —>O<—NH COOCH —>H COOCNH—>O<—CH —>O<—NCO+ CH,0H
(MDC) (MM 1)
H COOCNH—>O<—CH —>O<—NCO—> OCN—>O<— —>O<—NCO+ CH,OH
(MDI)
MDC , , 500 mL
50g MDC ( 400~ 4 000 Pa) \ 250 C 10m i
, (70°C ) MMI MDI MDC, (-25C)
2.2 MMI MDI
MM 1 MME, MDI MDU,
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H COOCNH—>Q<— —>O<—NCO+ CH,CH ,O0H——H COOCNH—>Q<— —>Q<—NHCOOCH CH,

(MM 1)

(MM E)

OLN—>O<—(,H —>O<—NLO + CH;CH,O0H—H,CH COOCNH—>O<—LH —>O<—NH COOCH, CH ,
(MDI) (MDU )

B

’

( 20mn |,
, 1h
2.3 MME MDU
MME  MDU, ,
MME MDU MME MDU MDC
s (5 an X
100 am) \ - - ( 2:1:1) MME MDU,
, 2~3 MME MDU , MME 139. 3~
141.3 C, MDU 134. 8~ 136.2 C, 2 C,
MME MDU
, 1, MME MDU N CH O I MME  MDU
C18H20N204( 328) CioH N0, Table 1 Elment analysis of MM E and M DU
( ) N C H O Compound T
, MME ( expermental value) 830 6545 6.25 20.00
MME MDU MME(themeticalvalue) 854 6585 6.10 19.51
DU (experinental vakie) 8.26 66.87 6.48 1839
2.4 MME MDU DU ( theoretical vakie) 8.19 66.67 643 1871
MME MDU 1
. MME 328(329. 3 A 293
[M+H] ), MDU 20
342(343.3 [M+H]" )s s
MME MDU 2
MME MDU 'H NMR 2 TR 04
: MME 1.233 i,
(3, 1); 2515 DMSO); 3.346 (
USJ)Q 3.655(3H, 7); 3.797(2H, 6); 4.106 0290“ 300 310 3;0I Séo 340“ 330
(H, 2); 7.121(4H, 4); 7.359(4H, 5); 9.567 "
(H, 3) , MME ’s- 3433
S R 5_4 . 5_4 R s . B
H3C00CNH—>3<—CHT>2<—NHCOOCH2CH3 -
M DU 1.239( &,
1); 2.517( DMSO); 3.355( ) 3.795 . 57
(H, 6); 4 110(4H, 2); 7.112(4, 4); 7.350 -
(M, 5); 9.523(H, 3) \ MDU
. 54 344.3
L R S 4 . 4.5 R . 341.9/| 3453
H3CH2(DOCNH_>2<_CH2_>2<_NHOOO(H2(H3 0296|||366I| 310 Im‘/‘zszlo 330 Isiol | 350
1 MME(A) MDU(B)

Fi. 1 M ass spectra of MM E(A) andM DU ( B)
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Fig 2

2.5 MME MDU

5 6 1
8 (X10°)

2 MME(A) MDU(B)
'H NMR spectra of MME(A) and MDU ( B)

DAD 100~ 400 nm — b
’ 245 m
=200 £
: 245 m E A
[ 16] < a
’ - 1007
30C , , o
, - (60: 40), 1.2mL/ 0 5 . 10 15
m in 245 nm
15mi 3 ’
mimn K Fig 3 Chranatograns of derivatives of the
3 » reacting m xture derived with ethanol
5.2 7.6 13.3mh MDC @ MDG b MME e MDU
MDU (MDI-100 , , MDEF100 1000 MDI
) , 5.2mn MDC, 13.3mn
MDI MDU , 7.6mn MM 1 MM E
2.6 HPLC
3 , MME MDU MM I
MDI >
MME MDU , MDC MME MDU ,
, 20 B, 4 Y X (mg/L)
, 2 2, :
MMI MDI , MMI MDI MDU,
MDC MME MDU , , 20 B, 4
2 i 1' % ’ ’
2 MDC MME MDU
Tabk 2 Regresson equatbns Ilnear ranges and rlative standard deviatons ofMDC, MME and M DU
Can pound Linear rangeP/(mg* 1~ D) Regression equation Comelaton coefficient RSD s, Ho
MDC 18~ 140 Y= 109. %X+ 0. 210 O 1. 000 00 0. 28
MME 1~ 100 Y= 126.9X + 22. 04 0. 99 96 0. 83
MDU 2~ 135 Y= 140.7X + 33. 43 0. 99 95 0.51
3

MME
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