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Abstract

The absorption and accumulation characteristics of B. hispida leaves on DEHP were compared and
analyzed by comparing the absorption and accumulation of DEHP between isolated B. hispida
leaves and living B. hispida leaves. The results showed that the absorption and accumulation of
DEHP in isolated B. hispida leaves was mainly the distribution mechanism, and the Lagergren
two-stage reaction kinetics could be used to describe the process of DEHP in vitro. The absorption and
accumulation of DEHP in the air melon leaf conformed to the characteristics of the two-compartment
model and was well fitted with the actual results (Rz > 0.9).
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1. 5]

LRI HR (2- 4.5 CLFE) B (di-(2-ethylhexyl) phthalate, DEHP)/2& 4% — IR fi (phthalic acid ester,
PAE)F & A AL &9, 87 2 TR 97400 M REE, SBENASEREE K[1]. DEHP )
WERITHBRAEY), Bl aWaEdt NN, ReTIE AR, JER MR, R KRG & E G
FE[2][3]. HTHTZNHAMKESAT, DEHP TN & Fh PRI 3t 36 A7 7E 175 3 .

R AR 7045 R WA TN DEHP A AR GF IR ISTE I [4], AR R RIS It A7 L5 G i) i 4
B3R — SO A IR, BB A7 MR [5], (E R e sk = R GERIWTTT, el i f ok
Brht DEHP WSO SR AR ) 3N 77 SRS 7 T L IE 2 2 H o AR SCRAA TV i &, dl it B 4
JRAH 5 75 4R 4 TIN5 DEHP WO RAR AT LL 204, ik 1 2 )% DEHP Wi RAARRRE, AA—MR
AR 2= T R R A R S LI AT 3R AL TR AR, £ '8 TSRS EE GG e S
*,

2. MRIFIFTE
2.1. SEEAARL

e WHTT A8 AR BENAAT ) 78 B2 IR T F 1% X038 /KGR Al 30 min, 28 5 HIZE TR /K e 3 VK, #E5 5 h,
PR AR T0°C LA TR AUKT, B 1 h 5B TH PRRIEEAR AR IR (P9 cm) (L 25°C~30C
AT BBEAEEE . 5NE K EA 2~3 7 AR H e A s SO IR = M 5 kg HIAIBA DEHP 5
L AERHE) 30 em BELAREH  AEL NG R G, =8 A 10 em KR SEREM MABER BIRE b
DEHP #5#Efh(GC 35 2E, W H Sigma A7), =&MWk, “& Mk, TEE. ToKBERINEE H EAREZ
et AR 7]

2.2. B{E%IHKM DEHP

BUE B AN, Peid o FHIRARMC TR R Tk 4y, TR Y JTBI R4 I, TN LA T 1ML,
T 48 h, HUHH, HmdO BB, 18 HIWTHE il if, B ARER AR, 3 DR IO B2 188 th IR AT,
Mo FHEPANEL 4 R X DEHP (55 R T2k . 15 A pk DEHP V5 414 R AR T 105C R
T 24 b JFHCH, B IR S R K o i NAEAR A N S R B SO, B R R . BCE 5 MR
14(0.01, 0.02, 0.04, 0.05, 0.06 mg/L)[1) DEHP ¥, #ERIFREL—E B2 NHAES, FIA 25 mL 508
H1, N\ DEHP ¥, HWPREE L 2:25, H ARG TEAIR D647, kR R0 KE] 20 t/min
FIBEREAR s FIR 72 h, BUR B OB TE 25.4 + 0.5°C A1 4000 r/min fOFEE N B0 15 min, U EISW,

ik
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F GC/MC J7iM A HLI5 %) DEHP K. 2S5 EXTHSEIG R ¥k JCFREME . AW Re Ad A 7 b
I R R I W] S AN T, i, A DEHP W B & R R e AR PEE R I 8 34 11 22 Bk
B f#E A RH% DEHP F)W B & O, (mg/kg) 1T DEHP HFIVKFE C, (mg/L), KRR 74 6]
ETU R

2.3. JEEZ\HRY DEHP

Wit—M K 8. SN 3 m BRI B EEARL . S B = ANFL(D5 om), —ANE TR 2
AT 30 cm AB(HE KU, —ANFEHOG SRS T BT 4 _E 30 om Ab(EEXIT), — AN AE S A ) (R 2 T
FE), AT R R e NIRFFEENTE AR A B MR ETE E (1) DEHP RFEHSLEs, Wit 7l 1
PRI de E . TARKAERA), —MNEFRN 25 mL WIIEHAAR(2), WH 20 mL DEHP, ZA M L EE—
ANKEERQ)H, PR AR B M =W @) GBIt SRR E M, RO REREMITH, H
AOWIHERE R E OIS H X (0 MR . TEARA BN Lk Al DEHP @i B4 §,
FLA IO e 5 AR B 40 I RS R KA 40 1Al 2 R 8 U P o 7R IR 3 I T Oy, 2236 — AN LR
PA 1 rpm 38 5 3% 2 LASRAS 3 R AR AR I St LR R 7 20, & AR 2 A AT e 5 B8 7E—/MEE ) DEHP
W, Blhn, NZRE—ANE % s DEHP #KEN 78.6 ug/m’ KR EAEL, [FHSH0N: SRWLIFEHE
4 2800 r/min, KIFARIRE A 32.6C, BYEK 10 cm, HAEN 0.75 mm. A EATF=EH DEHP K,
K F QCD-5000 & Rg 2 S HUAE B8 HEHE4T GO/MC il sg, DU VCRAE, BUF41H .

2.4. EFERERTAE

FREUIE & B A J5 1A T RE i, FHIRAR LT, BNR IRIMIRE N, A5 1EN 90 mL - #rall — & I,
7F 88°CUAE FHh 20 h, FHIEHEZARIKRAEZE S mL. EFH 10 mm x 300 mm FIBFEAE, FB AR ARsEE T
Uiy, TEBIAE AR IKIEANZ) 100~120 mm K HPEAALER, 29 30~40 mm KIRERE FIZ) 30~40 mm K H)G
IKEREREN . T PEEALERAE FH AT 7R AT 250°C 264 TAE S B A ot 4 h g4 88, R M T = EAT FH
FEEii T ZAAHR 12 h, JFLE 130°C~140°C &AM PRI, ToKMBRA T 21T 250 C 24T T LI N
it 4 h B, ERERTSEH SR BEAE T REAT R R, FREIRAE IO SRR A A, RS
S e A2 10.0mL, _EHUSI,

2.5. ¥&u DEHP JE

4 Sablayrolles 25618975 4 Agilent 6890 GC/5975 MS U AH A it/ it B¢ FH A% (Agilent Technologies,
Palo Alto, CA, USA)MllE DEHP. GC Ml5E % fFh: ik HP-SMS B4 k(K 30 m, E4% 0.25 mm,
FL4% 0.25 pm); FHEFER: 100°CHEEE 1 min, LA 15C min~' 7FZ 280°C, {##F 8 min, LA 25°C'min"' JI &
290°C, f£%F 1 min; #S0N He, WM 1.0 mLomin™'s AROEEEE, HEFEE N 1 pL. MS ME &4 N:

N1 3 -

Figure 1. The device of DEHP uptake by the leaves of Benincasa hispida
1. ZJKIHIRUL DEHP MSCIR R E R
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HO

5

HPRHEDE T HTFRERE 70 eV ETHEE 230C; TUHRATEE 150C, iR 50~500 amu,
SR BERIVIFRET A 3 min. DEHP & &40 R m AMHE 28 HH 5 y = 5 x 107 + 0.2638 (W FETE
Fil 1~50 pgrmL™", R*=0.9930)}% y =4 x 10 % + 3.4439 (WK JE L 50~500 pgmL™', R*=0.9973). FifskL
WEST 3 K.

3. BZR5He
3.1. FNHE#SHH DEHP

TE I BEAES: H DEHP RV AR A R T B G IR e RIS o T 3 o PR R i 8 AR o 285 3 1 - B =
W
_ V(CO - Ce)
Qe - w

X’z[fééggé]x10096 2

0

(M

X1, Q, J AL oT B 4 T (W B B (mag/g) s C, AR S V9 1) DEHP ¥ 5 (mg/L); C, 9% DEHP
MIRIAEIR B (mg/L)s VORI IRARRNmL);s W o4 R B T i (g)s X IR 2R (%) o

B 2 AT, ACTRE%E DEHP Ff0% R 203 b 4 JI I B S s a3 in, - G B 7 & JINH A I B 2 22
B, X 3 W AE A TN B8R, DEHIP 75 4TIV PR B ik S1-F- 467, M 5 304 T 1) DEHP
BRI, M4 HETE 0.4~0.5 g i, FLR PR AR R 8RB0 22, B, ¥R DEHP 5
E LRI TIA R 86% /i AT, WK 0.5 g TE AL 15 A 4 TV 14 7 A5 W P 36 v A JICHHE A A I 2

Hi% 3 AT, 7E 10~20 h i P B R BB TR 38 m, A< IO IR B DEHP (205 R (IR R, 20 h
J A TR B DEHP 1) 24025 BE IS [R) 14 00738 40 R IE FE AR /N, 3X W] e AR BT, 6 A IO PR 2 T A 4
ZIR M AL, WM R e, SRS B PR S LR 4, TR PR AR IR T R 7E 50~60 h 3 FE I
BEARAR AR 2%, ARG A A I X DEHP [0 PR -5 Bt B 2881 0K 21 3 245116

4 A BRI DEHP [ W B 2450 28 o O P 250 28 LR 07 (2R PE G R (R > 0.99), R HIA K
- DEHP HFE P ALEE £ 22 A RiAE 6]
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Figure 2. Chang curves of DEHP adsorption efficiency and adsorption amount with the addition of Benincasa hispida leaves

(& 2. DEHP HYIR AR B £ F0UR BHALRFE & IR I 2 9 T (L Lk
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Figure 3. The change of DEHP adsorption efficiency and adsorption amount with the change of reaction time
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Figure 4. Adsorption isotherms of DEHP by Benincasa hispida leaves
[ 4. %Z I\ *f DEHP HIRMIZR L

3.2, RENE MM DEHP RS0

K5 /& T=25CHY, Copene = 5 pg/mL 26 £F T, & X DEHP %5 i W% 1) 80 77 R E B o el B mT 0,
AT X DEHP (195 B A 5 B 5 I 18] () K T e 38, HL3 il 5 2 e S 18, B AEIF4R1) 10 h
PP S B B IR, S I A LU 1% . FE P S NI AT 40 h 2 J5 BE AR AL TSP ETIR S

N7 R XS DEHP WSR2 1) 3h 2) 5 0L, 3-AT73 3R A Lagergren 20 N5l /3¢ T7 2
Elovich J5F2. XUH BT FE . #E— R Ni8 715 J7 FE AN 389 B0 R JLW B A 2 A7 40« LA S50
%21

— YR N By S A R G ST A W P AR B AR B R A B A2 |, Lagergren T4 R N Bl %
R D) 4 S T AR s 1) D R R A 2 I N B I SR B A AR B B . AT 1 TR,
Lagergren 2% [ 31 2f) 77 F A5 R BEAS A0 I b 75 3R 25 4 A TIN5 IR Bt DEHP R B 3 77 SF A4 AE , [R] IE X
5 FEA Elovich J5 FERIA BUR I BT (R > 0.9), 1S N 3h 1124 7 R & R0 R e 2% .
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Figure 5. The kinetic parameters of the equations to describe the adsorbing DEHP of Benincasa hispida leaves (25 ° C)
[& 5. $#k & NHIRFM DEHP S12MENHEES#(25°C)

Table 1. The kinetic parameters of the equations to describe the adsorbing DEHP of B. hispida leaves
#* 1. A % NHIR M DEHP FI2MEIHEESH
B )15 TR A B ¢ K2 0. R?
Lagergren J7 F2(— %)

— — 0.2233 — 43.8515 0.9594
n(Q,-0.)=InQ, —kt
Mckay J5 (A5 RY)
11 .1, — — — 0.0074 48.7426 0.9948
0 Ko 0
UKL N9 R T R
: 5.8226 7.9681 — — — 0.9233
0 =A+B
Elovich /72 14473 8.36 0.9901
0 = 4+ Blnt 47 3655 — — — 99
HEOIRE 2.8677 0.2599 0.9612
nQ, = A+Blnt ’ ’ o o o ‘

M2, ] Lagergren 2% N3l )2 BN G A& JNHHTE 35 CIIB) 1% i FR45 8 35°C 1 KR I &
Omax = 321.4 mg/kg, /NT 25 CHI BRI &, X R SR AR T %W B s M

TR R MRS H L —, AFEREZRAET, R A 2T B A8 1 22 5 5 R SRR A L
TS B R [7]. WX R T R sE e AT DL A D) SR E S ARAERR T B OR B AR AL
(AG?), HR#EIEN T AE A AH ) FIRRHER A AS? Yo ARHETTFEG) (4)+ (5)RIMRL PR &6 Hn] - 5 H e
MR AAAE . THEE R W 2 Fios.

AG? =—RTInk 3)
()
Vant Hoff Equ In 73 :% 1 1 )
ki R \T T,
Gibbs-Helmholtz Equ AG? = AH? —TAS? (5)

Hof RESETEE, ki ko RAE Ty, Ty i BE T LT R P54
HI% 2 AP, AR B DEHP 7E B IR N WR BSOS AS? #2 IE4E, 350 BH 4 JINH %) DEHP 14 7% Fff
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R E

R AR ELEERS N, FBH AR DEHP (MR B S B2 B RTS8k, &R It DEHP J2& B & i
ATt ] A SEBG AR BRAE RSN 7725 B BRI AGE ASUER I . T 35°C4&MF NI AG? /NF 25C4MHF T
1 AG? , T BRI IR A R T4 N6 DEHP [P SN, 72— NSRRI -5 1200 B S R fr A
IS AHY <0 MWIE . 34k, MIRBH AR 4aXHE A F] 50 kI/mol W ] B 1220 ik 72 82 A TP BRI bt
PG ZE IR B R GRS U AHD /N 40 kI/mol HISFE AR, AL B AHS 8% KT 40
kJ/mol) [8], F AT LAHERT 2 JINH Xt DEHP I BB A 22 T A2 I B 55 A B i o (Rl s k), (L DA B Pl
B E. X5 Lagergren 2% N3] 775 BEAR I 4 18 4 NI DEHP P B 4 A — 2

AR AN 5| A A AV B 1 8 22 S 6 LTS e M TE R A A P o3 A R B S B X, e R P 2 S
1SR RN TR, A R EN IS RS Em TR R, 26BN (TR, 2 B XA
WS R WIS e ) B UARA FE X 22, AL 3 0 R kT 22 S5 (Ph TR, AL TR 4 9K B2 L R T 1= 2~6
YR, ARHRA B TR IR R SR A L5 (7] 9]

3.3. FEEEINHBIRAAX S DEHP

6 FIFE R IR 2 < i DEHP 1 R84 2k HEImT N, BRI (R E K, 4 DEHP
IR L 2B I o, A PR FFIEE AR L %S, 5 & I A S I ARG I DU AN —Ff o I XA
WA JF A W] B8 DEHP 783 144 I i) EAUL AR ik i & | DEHP 7E4 AR N BIs e MR8 . AR 9
RERI[5]: &N — R S SRR AL, R TR IR (4 =M B ), W4 E, EE
52 if) DEHP 58 R FE -, X3 T B &, BR523S [1) DEHP 58 741, DEHP it
B=HiE. MEARARMBLIT:

d["u]
v
Xﬂ‘ A 5' 5 = klACair _k2A ﬂ (a)
dt v,
d[’”j
v,
*f B B ok’C, —k"| 2L (b)
dt v,
.. v sz AV ” e et i
%&B%%ﬁ@ﬁﬁﬁﬁd::%n,E%W%T%A‘B%EW%%ENNWXE:
dg? =V,k'C,, —k'm, (©)
dm
.Ef:h%%yﬂw—mAKf+@) (d)
N S N t)+ t
S JRbsh 2 DEHP IWRIEN: €, (1) :”“AV()—V”?[;) ©
A + B
SRS TR (C)R(d), FHARN T FE(e) 1T
_ 1 it —(k23+l<3)z ﬁ kM iy ﬁ g
CJQ_Z:ExazgmAme +my (0)e +n@Aq41e J+7a(0)e @ﬂ%xle )

ﬁl:'j klA\ sz\ le\ sz\ my~ mp~ VA\ VB%%@G XT‘H%] 7, %'J)ﬂl:ﬁiﬁﬁz, ﬁﬁ Orlgln iﬁﬁ“m/a\(ﬁ[]
K 6), &S N: V,=0.1317, Vg =4.059, myq =3.04, myo =238, k"=0.059, k"=0.0089,
k*'=0.0258, k*'=0.0018, C, =0.304, k3=0.0193, R*=0.9823.

DOI: 10.12677/hjfns.2018.73029 247 5 E R


https://doi.org/10.12677/hjfns.2018.73029

R E

Table 2. The thermodynamic parameters of the adsorption of DEHP on Benincasa hispida leaves
= 2. % I\RtIKFf DEHP MR NESH

T /K AG? /(kJ/mol) AH? /(kJ/mol) AS? /(k J™"-mol))
298.2 —14.62 -13.7 30.87
308.2 -14.97 -13.7 41.21
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Figure 6. Change curves of DEHP adsorption amount with the increase of time
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Figure 7. Fitting between the determined values and the calculate values by the two-compartment model equation

E 7. —=BRFENE

RIEIL A FE LR = 0.9823) K Hl: & JNHH-{E 257 % DEHP FIWLHALHI AT B 2k F DR . A 4h,
HIlE ST A, WAt 4 Al B A —EEMHENNS, 5 RRmRIERTARE, 2HTF0 TR
S BENA FZE R R L. E58 BRARRRBUR R T &R N IR EPE Ry, AAST5 4T LU
HWRIEARE: 1) B A FZE N EERY 8 2) B, WMk 2R, SR 5@ EY)
AR B T
4. &g

4 DEHP AR W B RE 1, HAE L R I BSR4 % DEHP #IW it 5h /1
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AP Lagergren SR MEN 15, WA AR SEHR B R IR 1 B AT S 7, 2R R R R TR
B2, ARIERAT A TP S S EAT s SRR BRI M R A A JTUHE X 43 < b DEHP (Wi R AR L

E&WE

WA RHE T 0 H 55 3)(2017F82G2050025); Wil TR K= 2 it H % Bh(1110KU1017020).
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