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Research of the migration of bisphenol compounds in the
production process of three—piece metal cans
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Abstract: The migration of nine kinds of bisphenol compounds from respective inner coating of intermediate
product to 3% (m/v) acetic acid and 10% (v/v) ethanol after internal surface coating,external surface coating,
color printing, varnishing, supplementary coating and full spraying of cans according to the practical production
process of three —piece metal cans was studied. It was found that bisphenol F diglycidyl ether and its
derivatives were not detected in both two simulated solutions , whereas bisphenol A (2,3-dihydroxypropy!)
glycidyl ether and bisphenol A bis (2, 3-dihydroxypropyl) glycidyl ether were detected in both simulated
solutions. Moreover , bisphenol A (3-chloro—2-hydroxypropyl) glycidyl ether and other derivatives were also
detected in 10% ethanol system,and the contents of all these detected bisphenol compounds increased
significantly after full spraying of cans. Meanwhile,the contents of these compounds also remarkably increased
after supplementary coating and full spraying of cans in 3% acetic acid system. The results suggested the two
processing points including supplementary coating and full spraying of cans had potential impacts on the
safety of inner coatings,which were deemed as key control points.
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Table 1 Elution parameters for 9 kinds of bisphenol compounds
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Table 2 MS/MS parameters for 9 kinds of bisphenol compounds
B R 1 TET DP(V) CE (V) EP (V) CXP(V)

BADGE 358.4 191.3*/161.3 56 31/24 10 10/9
BADGE+H,0 376.2 209.2%/191.2 55 18/26 10 10/10
BADGE*2H,0 394.2 209.2%/135.2 59 23/53 10 10/8
BADGE-HCI 394.2 227.2*%/191.2 56 19/25 10 13/11
BADGE+2HCI 430.2 227.1%/135.0 50 19/48 10 14/24
BADGE<H,0+HCI 412.3 227.2%/135.3 61 39/47 10 14/7
BFDGE 330.3 163.2%/189.2 55 19/17 10 10/10
BFDGE+2H,0 366.3 133.1%/145.1 55 29/35 10 12/10
BFDGE<2HCI 402.2 199.1*#/181.1 59 19/29 10 11/10
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Fig.1 The chromatograms of different bisphenol compound
standard solutions (100pg/L) prepared by 3% acetic acid and
10% ethanol
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Table 3 Liner ranges, correlation coefficients and linear equations of 9 kinds of bisphenol compounds in different simulated solutions

) H =53 84 AWy AR R ER MEE I (ug/L)
BADGE Y=1240X+998 0.9998 1~500.0
BADGE*H,0 Y=2390X+441 0.9997 1~500.0
BADGE-=2H,0 Y=1355X+505 0.9995 1~500.0
BADGE+HCI Y=752X+5280 0.9985 1~500.0
3% L1% BADGE+2HCI Y=2810X+421 0.9993 1~500.0
BADGE+H,0+HCI Y=2650X+441 0.9994 1~500.0
BFDGE Y=2399X+1100 0.9997 1~500.0
BFDGE<2HCI Y=2330X+2420 0.9993 1~500.0
BFDGE+2H,0 Y=824X+398 0.9997 1~500.0
BADGE Y=1730X+3004 0.9993 1~500.0
BADGE+H,O Y=1780X+964 0.9995 1~500.0
BADGE*2H,0 Y=1104X+585 0.9999 1~500.0
BADGE<HCI Y=1660X+248 0.9997 1~500.0
10% .1 BADGE+2HCI Y=1920X+299 0.9998 1~500.0
BADGE«H,0+HCl Y=1170X+643 0.9994 1~500.0
BFDGE Y=2918X+1201 0.9998 1~500.0
BFDGE<2HCI Y=1480X+919 0.9993 1~500.0
BFDGE+*2H,0 Y=643X+403 0.9998 1~500.0
KA OFPXI I (RN A FURG 2% B I 52 45 2R (n=3)
Table 4 The average recovery and relative standard deviation of samples (n=3)
B HE IR K2 /L ISR BE K20 g/ L IS IR BE7K 1200 g/L
[EEESCD) RSD (%) [EEESCD) RSD (%) FIE (%) RSD (%)
BADGE 90.2 5.9 92.4 5.8 90.2 5.5
BADGE+*H,0 93.7 10.1 89.0 5.2 87.3 6.4
BADGE+*2H,0 89.9 7.8 91.1 6.8 90.6 8.4
BADGE+HCI 87.5 6.4 83.7 7.9 85.4 6.6
3% LR BADGE+2HCI 88.1 9.2 85.3 9.5 86.1 8.1
BADGE*H,0<HCI 86.2 8.5 83.2 4.8 84.8 5.9
BFDGE 90.1 6.4 91.9 5.9 88.2 10.6
BFDGE«2HCl 85.8 9.3 84.4 7.6 89.3 5.9
BFDGE+2H,0 91.7 7.8 88.0 9.0 88.2 6.0
BADGE 94.3 8.5 95.4 6.4 93.2 7.2
BADGE+*H,0 97.6 8.3 93.7 5.6 84.3 6.4
BADGE+*2H,0 95.2 9.5 98.6 7.7 90.7 5.9
BADGE-HCI 88.9 7.8 89.2 8.3 102.6 9.0
10% .15 BADGE+2HCI 86.7 7.4 89.7 5.9 89.4 5.6
BADGE-H,0+HCI 87.0 9.3 90.1 6.6 92.4 9.2
BFDGE 92.3 4.9 93.6 8.2 91.7 8.4
BFDGE+2HCI 86.9 9.0 92.7 9.1 85.9 6.7
BFDGE+2H,0 87.6 12.3 89.7 6.3 88.6 8.9
25 10%ZEEMNERAELE NEBYHTERETH fTBADGE+*H,0.BADGE*2H,0LA &2BADGE+H,0+HCI,
55 1M BADGE .BADGE « HCI fll BADGE «2HCI J 75 i 1
1E10% ZERERIA B b, BADGE X Ho A A4 AT AT L Y o G X AR AR T 2 [N AT HY PR Xy
For o ST RE AR 0 SRR T . WA AT LEE, BADGE < H0.BADGE *2H,0 UL )

P FEARAE 5 22 OB 420 AR PR AR AR, AR P AHABUAH
I JUER T 2 2 5 RS 22 MO ) IR A%, JF FLIE
EH R XY R ST A Lol v R 21 3 S 2 1T At K PR
el iy B3] 45, A R T A RS H K4 o

BADGE «H,0 « HCIIX = Bl 42 Jot $2) 7 4= Wi )i i HH 8 1
ok 2, AT By 3k 48.17.5.45.5.12ug s dm2; 1
IH 53 50 S 39.23.4.62.4.39mg dm 2, 1 BADGE .
BADGE «HC1F1BADGE «2HC1 4> 157 Jim 3 HY 2 43 1l 4
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Fig.2  Migration of BADGE*H,0 and BADGE*2H,0 into 3%
acetic acid solution with the production process (x+s,n=5)
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