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The Determination of four phthalates in the Electronic and Electrical Product by Using High
Performance Liquid Chromatography(HPLC)
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Abstract: The feasibility of the determination of four phthalates in the electronic and
electrical product by using the high performance liquid chromatography(HPLC) method
was investigated in this studying. According to the results of the experimental studying, the
method has good precision and accuracy, and also has low detection limits, so the HPLC

can be applied for RoHS conformance testing of electronic and electrical products.
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AT TS FH (AN A IR YN T BRI R A B A B A2 7= (1) LC-2800 By 380U i X,
IXEERE M S HL R 1,

1 FRAMESEMERE RS

s Wi H &K R AR R MRS

1 e & B E T ICREE, TiC UV-VIS 24 AT AR 2%
2 FE IR RO 0.001mL/min~10.000mL/min (J&/J: 0~42Mpa)
3 Ko geue KIEE  190nm~700nm, KL AR

4 B EE iR 2 <£1%




5 BE e st a) WiEIH: WEhH A: ZE (5.1, WiEhH B:
K (5.6) , BREEVEMIFEF: W& 2
b) tHilk: 35°C;
c) SEAN- A WA BRI 225 nm;
d) #HEE: 20 uL.
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F5 B E/min 5%/ (mL/min) HEHHE A, % Vshi B, %

1 0 1.80 58 42
2 18 1.80 58 42
3 25 1.80 83 17
4 35 1.80 83 17
5 40 1.80 100 0
6 45 1.80 52 48

2. 2 FERH

L. ket

LR TG 4y HTad;

VAR — BRI AR EY I WK 3. 4lifE>98.0%:

DUAH AR — H IR ERVR A AR AEE 25« AT FE IR DY A AR K — R R 2 FR L3R 3. 43 3 & FR
0.1 g CR#Z 0.1 mg) 3K 3 H % PAEs FrifE¥) i (A KT T 98%) T 100 mL &
M, F ORI A b et 40, FORIEN 1 mg/mL . MRS HE RS BUE AR i g
R TR RE 22 T T R B A Ao T ARV

K: 54 GB/T 6682 H—ZHK.
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5 PAEs£ #i PAEsH Y475 CAS No.
1 PR R T F g BBP 85-68-7
2 SR _ZHR 2Tl DIBP 84-69-5
3 PR HIR T M DBP 84-74-2
4 A TR (-4 K OB DEHP 117-81-7
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X EARRE &, SR B R RAR L N lem & LLR, SRJE A0S 2 RiA2 201 mm & BA R B4
FE, BB I 5 2 A AR 22D 1 Smin.
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2. 3. 2 FEMTIALEE

SofFEAARRE S, FRECHI 3 I RE A 1.0000 g CRERAE)0.1 mg) , AESOmL H 2R 1,
IIA30mLZfi, H AR 70min, FEANEERE, dEZ100mLEERY, HOWES =
WP BB SR, Ve A I R100mLA BT, &M EREZIE . HEpT
JEHEIE

o FRARFE S, FREX1.0000gkE  CREREF10.1mg) , B T50mLEZEIREH, IA30mL
LR T, HEZERN20mine EE U FPIE, GG K, AIFREUK, W IRHCH e 74



RAGRAE R ImL, HRFomLARM T . HSmLAR LBV G, YRikl& I 3%
s, HZRAEEER. FAPUH D IE R 3 5 AR
2. 3. 3 R E

187 H11.0mg/mL (¥ PU P PAE s 75 #E it 2% T i1l ¥R £ 90.0pg/mL . 5.0ug/mL 10.0pg/mL .
20.0pg/mL. 50.0pg/mL. 100pg/mLIIFRAEA R, WRIERL, 2AUZSE, KARAEE AN
BT I, 2 TAEAIZR, MRHE B A e nl b i #3 A S bridie & .
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HPLC Rl A ¥ 2% © & E =4k, Mk AR RR, Bt S s iRt 75 HPLC Wl & PAEs
J7EESL [F], £E IEC/TC111/WG3 IEFEH € I HL1 FL 0™ it PAESs §ifi e Uk [ Brbs 1fE (TEC
62321-3-4) Hlol, i B 1% 777 L9 RoHS Rl s iy Gyt R 1 i — 289 )k HPLC 7E HL -1l
VSRR RoHS B 4Tk K B B, AR SCak HPLC 5 H -1~ HL A7 o DU R PAEs 5 vk 2k 1
R HAGITE R AR HERRRE . AT, [BIUSCR T EAT TR .
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A 2.3.3 T E T ORFEIKEE (VU R PAEs bR WS, Lklbrrdisk, WRIEE 1,
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[min]
1-4F2K R T FlE (BBP) , 2-48K W 5% T (DIBP)
34K HER Tl (DBP) , 448K _HR _-(2-4# %)l (DEHP)
Bl 2 {F/ HPLC 9% PAEs Kt &
& 4 HPLC W E BB 5F 0 PAEs FIbRHE 28

PAEs #H 4y BBP DIBP DBP DEHP
LR 0~100 ug/mL

Ly Y=37.229X+17.263  Y=32.049X+14.089 Y=33.222X-13.935  Y=21.558X-17.711
MM R R, R? 0.9999 0.9999 0.9999 0.9998

KRR RE LI (PVC) « PP (RN « Bak (PE) . WiElE—T 2 —K 2L
IEMIE (ABS) FEEIR 20 (PS) DU [RI H AR FRUAS I BR BEAT A 9 BAR T 12 43 K 30pg
f) BBP, DIBP, DBP Hl 60ugDEHP Fr#AEYIHT N 1.0000g (K% 0.1mg) FiAHEAAT 5
FE R, AR A SRS FE R InAR 2 ERE S AT I . AR 2 R 4% B TP AT
W10 %, LA 3 5 B g Wbt n 22, RUOMZIEAM B B AR A R, 25 Rk
5Fc. HHER S AN, X T E R B R A, HPLC 320U PAEs FRAS U RR
8 I T B RoHS 2.0 #8471 1000mg/kg MIPRAE, R AR 757k 58 4 A AT MR 2R

x5 EARRAZEEHET, HPLC ZM%E PAEs & H R

eV BBP (0 DIBP [t/ DBP fUfGHIE  DEHP [ R
HAK (mg/kg) (mg/kg) (mg/kg) (mg/kg)
PVC 9.5 9.3 9.1 18.2
PP 8.9 9.5 9.0 17.5
PE 9.1 8.7 8.8 19.3
ABS 9.4 9.4 8.9 19.4
PS 8.8 9.2 9.1 18.9

3. 2 HEHEHE
N ¥ %A HPLC VAN € HL -1 FL 0 il i B DU Fh PAEs 25 & R HERA FE, A SR FHAN[R] PAEs
B E K G UEARE A N SEBRAE R SO T E AT, SRR 6. WK 6 1]
DA AT VR AR 45 SR 5 bR AR AT G i 22 B AR E 10% DAY, B HPLC 7] 47,
£ 6 HPLC M€ LBrfe & DU F PAEs X LG

%€ BBP (mg/kg) %€ DIBP (mg/kg) ll%Z DBP (mg/kg) % DEHP (mg/kg)

PRAERE 5 PR B X kedE WG AXE AmdE O BRK M AedE W AR
JI=1 B WE  E B mE M EH wmE {E B fWE

GBW (E) 082722 545 531 26% 479 511 6.7% 451 466 33% 542 575 6.1%
GBW (E)>082723 1002 1065 6.3% 970 959  1.1% 885 973 99% 1056 1106 4.7%

3. 3 FEREE



ATTEHINE R B 5 KR FILFE B, BN SEIG Z A A AT AN 1SR A 2
SHEM AT, THEANE PAEs 45y 4 ASS2Ie = AL SR KX PR ZE (RSD)
LRI 8. MR 8 HLIEH, ATERERLIEAL 10%UN, FFa— Bl ER,

£8 HPLC MRGPNEEE fr: mg/kg

PAEs 417;  I#SE0E 2S00 3HSUIRE 4RE SHRE RSD/%

BBP 517.2 531.5 4972 539.7 556.7 43

128  DIBP 481.8 511.0 499.5 466.9 495.6 3.5
il DBP 480.9 465.7 4776 4622 480.8 1.9
DEHP 510.5 575.2 582.8 546.5 584.0 5.6

BBP 1055.0 1065.4 950.5 10203 911.5 6.7

228  DIBP 916.4 959.0 948.5 938.1 1034.6 4.7
i DBP 997.3 972.5 930.2 894.2 898.9 4.8
DEHP 1124.2 1105.6 998.1 1066.0 1016.0 5.2

3. 4 EIfsEL
AR FH 7S R SOIARVEI 58 (Rl R oT R E =k, e g RNR 9. AT, F
PIRICRE 90~110%, FFHEK.
x99  WEHEEEE
PAEsz 4 JAE (mgkg) PWEME (mgkg) FHIWER (%) “FIE

109.3 109.3

BBP 100.0 95.7 95.7 103.5
105.4 105.4
107.6 107.6

DIBP 100.0 108.5 108.5 104.9
98.7 98.7
110.3 110.3

DBP 100.0 93.7 93.7 98.1
90.4 90.4
90.8 90.8

DEHP 100.0 94.5 94.5 97.9
108.4 108.4
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LT FEIEN], N HPLC &Il 5E 1 F 0 it DU M PAEs B & &, RMEJEEIR, Rk
i 2k ) 2R AH oK RECE K T 0.999: T A A K& BBP, DIBP A1 DBP £ it fR %< 10mg/kg,
DEHP it fR <20mg/kg; #EFIEERT &R HUER 90%~110%. % T HPLC (& &C
SE P sEE, ] R T GRS RO RoHS2.0 i . i
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	a)流动相：流动相A：乙腈（5.1），流动相B：水（5.6），梯度洗脱程序：见表 2；
	b)柱温：35℃；
	c)紫外-可见检测器检测波长：225 nm；
	d)进样量：20 μL。

