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Abstract

Objective: To develop a rapid method for determining dibutyl phthalate (DBP) in white liquor us-
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ing high-performance liquid chromatography (HPLC). Methods: The samples were filtered through
the 0.22 pm microporous membrane and dried using a nitrogen blower. Following methanol ad-
justment, the HPLC technique was employed for analysis at 225 nm. The external standard method
was used for quantitative analysis. Results: The pretreatment method is simple and easy to oper-
ate. The method exhibited good linearity in the range of 0.5 to 20 pg/mL for DBP analysis, with
correlation coefficients above 0.999. The limit of detection was found to be 0.05 pg/mL, and the
average recoveries ranged from 93.5% to 105.9%, with a relative standard deviation of less than
10%. Conclusion: The method is accurate, reproducible, simple and easy to operate, which could
be applied to the determination of dibutyl phthalate in white liquor.
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B HEBRHAL, T R 2 A ) RO 2R B AT A BT ATl g e R

HET, SR, JCHRMRIASR, WA RSN, #)72 NFH T E00 18 S A g 47
R, AT GG BRI AR IVERE, BRARAE = AR, BRI s A AR I S A 7R SR v R} T 9 1 A 5
. b, 4B T HER T fiS(DBP, dibutyl phthalate)fE ARt 5 K EEALF#E )32 19 T SRk 5
T 54, BT B AGITE & &N T ar DUE B AR E I RCR . A, ol JLFEREAE
T R ASE P 98 A 7R B LA R FITE B o R A

SR, FERF RS2 — ROl BT RIS, B4 580808 = W RGN 8 MR 25 5 1
FHB R g A7 R TP DT RS o IR PRI FE RS B R A AT g HE BLAE A P2 i 3R, R AT R 1 il
R FE

B2 — SR 5N T IGI F AR B TURECE RS T TRHE, DARE RS (R R R G, BN
TRARA PR AR, BEEHANIE R T ER A B

DBP # Y& — P E R N T, FTRET LN IEH N 2 R G ThRE[1] [2] [3] [4] [5]. &
SR &4 DBP (¥ I AT A8 S 80N 20 5L AEFH R B IR B . 1 I R e RE 1Y) XU 55 . k4, DBP
JEFTREXT FFIE B AP R G AR FE R . KN DBP Al RR S ECh ER R, ol Xk R
S IR A R AN 4

b DBP (K EMH, Xt i E K faE, R EER S A RTE 2019 £ LA (T
WSS BRI TR BT 5 AR B e SR HrptaRiE T BT RIS, o
BARRLE 1 Ak A P 27 1 A H A 2508 o DBP IS BEA R T 1 mg/kg, ™5 B4 i fE
RIS AT 2K F R R 2R o R i i AT A

F BT UL DBP FASIN 773 25 B R 4 Y66 BV L 66T AR 2:(GC) UM (3% 5 (HPLC)
SR FHVE(GC-MS) B FHVE(HPLC-MS) 25 [4] [6]-[11]. {HIXEET5 V55 40 M B (BRIl oK, #E T
EH, REUEZE, LRAEWHFERERE S, ML S AR RE ORI, Tt 2R E A AL o
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2. M55
2.1. 5

Agilent 1260 B & %GR AR (L RE (B DAD FEIU#S)s TU-1901 284 ] WL 435 56 B THCIE 55 A i A A
ABRTUEAT]); AB%E = IR — T BEARE A (1000 pg/mL)RIE T-I% 28 B AR AEY) 57 10 ; Bclipse XDB-C18
4.6 x 150 mm, 5 pm (ZFEACRHEARA ).

FW (o al, 2R RAERAT): 0.22 um AHLIERCOS AR BA R A T); LI s KN
Ak,

ANTR] i i S R T

2.2. REWFHE

2.2.1. BEECH

AR BIAH A NHEE, JANAE B K, i vR R LA e RS AE .

PR AT - K 1000 pg/mL 2028 — H R — T B b ot i 4 F R BB FE A RS, PO & A 0.5+ 1.0,
2.0, 5.0, 10 20 pg/mL 48K —HER T B R VIbRHE TAER

2.2.2. HERETLIE

B AR 0.22 pm LB S, WEREEL 1.0 mL BT 2.5 mL BB LT, BROSUET G,
100 uL WIS IR, BERFE RS E, B ORI & .
223, BHEHBIEEG

%4 Eclipse XDB-C18 4.6 x 150 mm, 5 um; #ifd: 30°C; Jitif: 1.0 mL/min; JzhAH: HEEK
=75:25; RllPA: 225 nm; @EFEE: 10 uL; DLESIER IR e, RASMREE I E &.

3. BRE S
3.1. BMEACHYERE

8 R4 0] WA Y66 FE TH DBP #7584 a] WL X 38R O i3 AT 44, anl&l | B . DBP IR
Sk R, DBP e KWy 206, 225 F1275 nm. B F7E 206 nm &b, 1R Z /N TR e AE R,
DRI 4 tH R K e ) 4, BRLE, 206 nm AME Dy E BEAMIE R K [FE, BFAE 275 nm &b, &
Wi s 5 B L BRAG, BRILE, 275 nm AR 9 s BAS I A 1k i 1K

EEEERFN K, AJ7ikikP 225 nm, 1Fy DBP H 4k i K
3.2. REIEAL

T HRE I B X IS A VA R AR, HOE I A A ae R 0, 3 A R R A K I VAR e iR sl AH R
AU B RT3, Rk, ARSI H R I K A E R Bl A o

23 ) B K ) EE B RS AR, FERECA 1.0 mL/min I, 2Bk EE LG 95:5. 85:15. 75:25.
65:35 VE BN, MR 5 pg/mL DBP AReAEIEW, W0 2 s,
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Figure 1. Absorption spectrum of dibutyl phthalate
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Figure 2. Optimization of mobile phase
2. mEnEE i
HEEIK =75:25 I, HARES IR BUE RS A AT X 7, ELE R I I 1] BE B8 %142 10 min A
W B, ATTREFEHEE K =75:25 /s,

3.3. EAMK

i B K = 75:25 VENIREIAH, 23503+ 0.61 0.8. 1.0+ 1.4 mL/min [{EREAT L5, XF 5 pg/mL
DBP #RiEE AT I, Al 3 fs.

A RRY], EPTIRCE R U R AR ST, B ARG S R USRS AT A RN A B . B
TRENAHIAUE A 0.6 1 0.8 mL/min B, SEIG TR I AIAEXT IS4, B 0.6 F1 0.8 mL/min ANE A& B UH 2
A7 R 100 1.2 A1 1.4 mL/min B35 B A BUF U TEAN 23 B R, AR AR IR NAH s it H bR 5 2%
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JRVEE A ER RS AR AT, 7 SEBRAEAAS NI H AR5 5 32 BIREAS Th AW BT A T4, BREAMILIE 1.2 70 1.4
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Figure 3. Optimization of flow rate
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¥ RAVbRUE TARMBGIERE 5, DU y (mAUYNALAR, DUBRUE IR x (ng/mL) AREALAR, HEAT2E
PERENAG0E] 4 foR . £E 0.5~20 pg/mL W JEE P, DBP (L1 HIH 5N y = 16.06x + 0.61, 1* = 0.9999;

TP IEM MR R RLT,
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Figure 4. Standard curve of dibutyl phthalate detection
[ 4. DBP #MIAR Lk

3.5. EEREIBEESE
HUHCRE VB FEAS 2 Bl 76 1. 5 A1 20 pg/mL =AN/KF R TIAR[EIUCS2E6, I 5E 245 R L3 1.
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Table 1. Results of tests for precision and recovery (n = 3)

= 1. EREMEWGRIEE RN =3)

EM AR (pg/mL)  BIMEQpeg/mL) 2 (ug/mL) B (%) RSD (%)
1.00 0.99 99.0 4.8

FEA 1 0 5.00 5.23 104.6 3.9
10.00 10.20 102.0 35
1.00 1.05 93.5 2.1

FEA 2 0.11 5.00 5.25 102.8 5.6
10.00 10.70 105.9 9.1
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Figure 5. Chromatogram of actual sample detection
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Table 2. Results of determination of dibutyl phthalate in white liquor (ng/mL)
2. BB ME R RN R (ng/mL)

FEAR G o ME FEAR G LisalllEEER
1 KA H 6 At
2 0.11 7 KA
3 KA H 8 Ak
4 PR ok 9 RATH
5 ARAH 10 RATH
4. 4ig
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