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Transport Processes of Trichloroethylene and Trichlorobenzene Across the Water—corn—air Interface
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Abstract: Corn seedlings were exposed separately to culture solutions of trichloroethylene (TCE) or 1,2,3-trichlorobenzene (TCB ). Concen—
trations of TCE and TCB in xylem saps, dewdrops, and final culture solutions were determined to evaluate the transport processes of the two
organic compounds in water—corn—air systems. The results indicated that TCE and TCB in dewdrops originated mainly from their volatilization
with water vapor from the seedling leaves. The TCB concentrations in xylem saps were positively related to the respective concentrations in
the external (culture ) solution. In contrast, the TCB concentrations in dewdrops were negatively related to those in the external solution. The
transpiration stream concentration factor(TSCF) was found to vary with the exposure time. The TCB concentrations were higher in dewdrops
than in xylem saps when the seedlings were exposed to low TCB concentrations in the external solution; the reverse occurred when the
seedlings were exposed to high TCB concentrations in the external solution. The TCE concentration in dewdrops increased with increasing
TCE concentration in the external solution, and was generally much higher than that in the xylem sap; the TCE concentration in xylem saps
decreased sharply with increasing TCE concentration in the external solution.
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S A EAFF (B —S5) W 3 am i+
F), i 30%11,0, 2 10 min, JEYETE)E BT RA
5.5 mg-L™ CaCl, WP HER, & H 2 KEBRIBR,
MFHAFEBAT GRS D, T 12 8B REA
13 S U 20 3 vk FE S0 F ) ¥ Hoagland B 37 R #EAT
HS/KIEN, EHF 8~9 d WA F AR 7L EEFRAE
HHEATSEES BN ST AR R, SRR AN N 14 h
25 °C, 7 (M 2B HE AL FE 10 h 20 °C,
1.2 EIgitFE
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B, 4y B R IEC e A PR E
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1 h, 8 BB A AR B BRSNS K W, F IEC 5
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C, 28 0.5min J5, P15 C-min” [WHEETZ 160
C, f/¥F 1 min; TCE W5 R FI 43 i 04 7 =X, 43 i e
4 10:1, TCB R AT Ko
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Table 1 Biomass of corn seedlings(g* plant™, fresh weight )

Wi s} 1R] S RS SEIS
B
TCE TCB TCE TCB
H 1.11:0.04  1.09£0.10  1.12¢0.05  1.07+0.04
B NS*

F : *Not significant, P>0.05,
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Figure 1 Time-dependent concentration of TCE in xylem sap
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Figure 2 Time-dependent transpirations stream concentration

factor (TSCF) of TCB
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Table 2 Physicochemical properties of two organic compounds

used in experiments

B SFE KBEE S/mg-L? logK,, FRIFEE(H.)
=82 13139 1100 242 9.1E-3
123-=4% 18145 16.3 4.04 23E-3
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Figure 3 Change curves of TCE concentrations in xylem sap and

dewdrop with TCE concentration in nutrient solution increased
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Figure 4 Change curves of TCB concentrations in xylem sap and

dewdrop with TCB concentration in nutrient solution increased
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Figure 5 Relationship of TCB concentration in xylem

sap and in dewdrop
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Figure 6 Translocation capacities of TCE and TCB in plant
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