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Breakthrough with Rhodamine G

Introduction

To make a breakthrough curve by using the simple equipment- water flows
in the contaminated column filled with glass beads, then the concentration
of the contaminants are measured by the flurometer. Furthermore,
calculate mass influx and outflux and the recovery efficiency.

Materials and Methods

1. Materials: Rhodamine solution, water, column, pump, flourometer
2. Methods:

(A)Calibration

a. Inject the standard solution(100ppb) to the fluorometer

b. Calibrate the concentration data of the fluorometer to 100ppb
c. Inject water to eliminate the standard solution

(B)Breakthrough experiment

a. Inject 1liter of Rhodamine(100ppb) to the column with glass
beads.(Record the duration of injection 1 liter solution)

b. After injection of Rhodamine, inject water into the column to wash out
the solution of Rhodamine.

c. Wait for the data of concentration.

Direction of water flow

=
_Pump |

Fluorometer




Fig. 1 Setup of the experiment

C. Results and Discussion

1. Results
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Fig2. Input pulse and output breakthrough curve- concentration of

Rhodamine of input and output in time.
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Fig5. Efficiency of Rhodamine recovery in time. The final value of

effici

ency 1n 30 min 1s 94%.

2. Discussion

Around 4 minutes in the experiment, the highest concentration of output

flow appeared. This indicates that the contaminant easily moved out with

11




water flow. So the period which 1s from the beginning to 4 min. can call
advection. After 4 min, the measured concentration of output flow
decreased. From 4 min to 6 min, the concentration dropped dramatically,
from 50ppb to 10ppb. There was a visible amount of contaminants staying
in the glass-beads column. The last 24 min (from 6 min to 30 min), the
concentration changed slightly which meant the cleanup process becomes
less efficient.

Appendix
Equation of calculating mass flux
J=Qc J-mass flux [ug/s]
Q-speed of pump [L/sec]
c- contaminants concentration [ug/L]
We got the speed of pump by injecting 1 liter solution to the column, then
recorded the processing time.
Equation of recovery efficiency
efficiency=Mout/Min efficiency- [%]
Mout- cumulative output mass of contaminants in time [ug]
Min- cumulative input mass of contaminants in time [ug]
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