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Distribution Behavior of Aromatic Compounds Dissolved in Water on Recycled Polyvinyl Chloride used
for Agricultural Purposes
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Abstract

Distribution behaviors of aromatic compounds containing phenol and its
derivatives dissolved in water were investigated by mixing recycled polyvinyl
chloride(PVC) used for agricultural purposes, mainly used in making a greenhouse.
It was found that distributaion increased in the following order, phenol<p-cresol<p-
ethylphenol<p-propylphenol. To find out the role of the plastisizer in the recycled
PVC, the distribution coefficients of these aromatic compounds between di-2-
ethylhexyl phthalate and water were determined, and this revealed that the
hydorophobicity of the solute played an important role for the distribution. The
ability of the adsorption of PVC resin for these compounds was relatively small
compared to the plastisizer.
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Fig.1 Spectrum of Phenol
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Tablel Maximum Wavelength( A max) and Molar Absorptivity( ¢ ) of Phenol Derivatives.

Phenols A max £ Phenols A max £
Phenol 270 1434 Propy Iphenol 276 1455
o—-Cresol 270 1555 Buty Iphenol 276 1610
p—Cresol 277 1647 3, 5—xylenol 272 1160
Benzylalcohol 257 180 2, 6-xylenol 269 1140
Ethy [phenol 276 1622 Anisole 269 1290

7 x / —)VKIER L. DEHP, PVC#HllE, T4 PVC ZiR&#IR L. —ERfEIc2 7 0 n
miZ B BKERDOWEEZ JE L 75512 79 7IC L TPRAR T, 2D 77 713N
127 2 ) — VKB DR 2, F4 PVC Ik 2 MACIRE L TR oNnk 75 v 71l
HRLTWE, £, (7 2/ — VKR +TEE PVC) OfER2 s (Mik+1H4LEPVC) 075
VR LG OIFERL TR L TR S,
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Fig.2 Distribution Behavior of Phenol to PVC, Recycled PVC(RPVC) and DEHP
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Fig.3 Distribution of Phenol Derivatives between DEHP and Water
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Fig. 4 Distribution of Phenol Derivatives between Recycled PVC and Water
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Table 2 Distribution Coefficients(Kd) of Phenols for DEHP/H,O and Recycled PVC/ H,O

DEHP Recycled PVC

Phenols Kd Log Kd Kd Log Kd
Phenol 10 1.00 4 0. 61
o—Cresol 37 1.57 10 1.01
p-Cresol 29 1.50 13 1.12
Benzylalcohol 3 0.44 2 0.30
p-EthyIphenol 61 1.86 32 1.50
p-Propy|phenol 353 2.51 122 2.05
p-Buthy Iphenol 1309 3.02 240 2.38
3,5-xylenol 85 1.93 12 1.08
2, 6-xylenol 133 2.12 21 1.32
Anisole 200 2.30 m 2.05

CORHEE D 7 = 7 — L@ DEHP WA 723 2 000 ESE 1 0, 4 PVC (RPVC) (2
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VX OVBHD RFEH 2B & D DELERONEME 2 Mtz & D ey b LR % Fig.h 12
A9, DEHP, 4z PVCHic7 2/ —A<p-Z7LV—N<0-ZLY—L<p-IFIL7=x
J—=NL<p-7REL7x/)—N<p-TFNT7x/)—LDIEIZSEERIZERR T 3,
DEHP IZoWTZDMHEEFIZHO0, 4 97 THDI 0o, REHD 1 OMAZ L3, 1f5KEh
FEERE 725, HEPVCIZOWTHEBROMHIAIERD 5728, ZOHEIZ0.451TH
D, REFEB LM 2 L 2, 8EHIMNT 2, M & HITIZITHIMHFEIL V2 LiE, HAEPVC
WG ENSAEAD DEHP Th 2 AIREMEDSE <. Z OB L L TOM EITIERE REFH
ZLERBLTWS, WHEOMEMEME VICRAINZTHAIZHN3I0~40%THS 2
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Fig.5 Log Kd(Distribution coefficient)of Phenol Derivatives for DEHP/H,O and Recycled
PVC/ H,0
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Table 3 Solubility (g, 100g) of Alcohols in water ¢’

Alchols 7FR Solubility LogS
n-Butanol | CH,(CH,),CH OH 7.2 0.86
n-Pentanol | CH,(CH,)CH OH 2.2 0.34
n—Hexanol CH,;(CH,)CH 50H 0.6 -0.22
n-Heptanol | CH,(CH,).CH OH 0.17 -0.77
n-Octanol | CH,(CH,)CH ,0H 0. 049 1. 31
n-Nonanol CH,;(CH,),CH ;,0H 0.014 -1.85
n-Decanol | GH,(CH,)CH OH 0.0037 -2.43
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Fig 6 Effect of Number of Carbon Atom in Alcohols on Solubility(S) &
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Fig.7 Distribution Behavior of Anisole to PVC, Recycled PVC and DEHP
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Fig.8 Relative Adsorption Behavior of Phenol Derivatives on PVC resin
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Table 4 Distribution coefficients of aromatic compounds between DEHP and water

Solute Kd Solute Kd
Benzene 120 Aniline 8
Toluene 300 p-Toluidine 20

Nitrobenzene 120 p—-Ethylaniline 57
Benzoic acid 8 Benzylamine
p-Ethyl| Benzoic acid 14 2-Phenylethylamine
Ethyl Benzoate 210 3-Phenypropy lamine
Benzenesulfonic acid N. D* 4-Pheny |butylamine 18

* Not Determined

INSDORERELD . BUKERE - 0RVE VR FLIVIETI00~30 0D KELBNHE
BThHhrDIc L, MBHREORVE VALK VIBIZBEWTIE, 3EAESTIFRD SNk
W, REFBPL T =Y Vi EOBEEFELEICOWTIE, 72/ =L EFENOSTER (8~
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Fig.9 Distribution Coefficients of Aromatic Compounds between DEHP and H,O
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Fig.9 (Continued)
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