Buck Scientific, Inc. Oil-In-Water Analyzer HC-4O4 instructions

1. A l0 mm pathlength cell will do 5 ppm and above.  Plot absorbance values versus ppm to make a working curve.

2. Each cell you use will have a slightly different absorbance reading with Freon; use the lowest absorber for the BLANK and higher ones for samples.  Subtract the differences in the values to get a better curve.

3. HC samples are very linear in low concentration (up to 400ppm); for a larger working range read pages 11 and 12 in the manual.

4. To get direct readings in ppm, use the CONC x 1 mode and adjust CONC CAL and Curve Correct as necessary

Directions for Calibration in Absorbance (ABS 0-2), %T, or Concentration x 1 modes.

1. Locate 404 on a level vibration free table.

2. Turn 404 on and let warm up for 30 minutes with the door open.  (The door is a dust cover and only should be closed when the 404 is off.)

3. In ABS 0-2 Mode adjust the COARSE and FINE controls to .000 on the display (This is normally between 9 and 10 on the counting dial of the COARSE control).

4. In %T MODE use %T Cal. on the panel to get 100.0 on the display.

5. Block the beam and adjust the 0 %T control for 00.0 on the display.

6. Change back to ABS 0-2 Mode (.000 on display) and insert your BLANK (in a 10 mm. cell).  (An empty cell without Freon will read about 0.070; the average grade Freon in a 10mm cell will read about .150; if this number is much higher the Freon is contaminated. The better the Freon is the better the sensitivity will be on low concentrations).

7. Make a note of the Freon reading for your future reference.

8. With the BLANK or Zero standard inserted, adjust COARSE and FINE controls to .000 on the display.

9. Empty the cell and fill the cell with the 10ppm standard, record the ABS reading; which should be 0.018 to 0.022 AU.  Empty the cell, rinse with clean Freon and fill with the 100ppm standard and record the ABS reading, which should be within the approximate range of 0.15 to 0.25 AU. These values will be used to create a calibration curve.  

10.  Now plot these values on an XY curve to get your calibration curve.

If using CONC x 1 MODE; 

Using a 10mm cell and Clean Freon-113, insert the cell and set the display to 000 with the COARSE and FINE controls.  Then insert the cell with the 100 ppm standard and set display using the DECIMAL switch and CONC CAL knob.  The HC-404 is linear up to 400ppm.  If using standards up to this level no curve correct is necessary.

***If using calibration over 400ppm, insert a low level standard (usually a 10 or 50ppm) and set display using the DECIMAL switch and CONC CAL knob to read that level standard.  Then insert a high level standard that is over 400ppm, adjust the display using CURVE CORRECT knob so the display reads the high standard.  Recheck (and readjust if necessary) the 2 standards till values should read within 5 % of each other.  This means re-inserting the low standard and adjusting the CONC CAL knob, then re-inserting then high standard and adjusting the CURVE CORRECT knob.

Prepare the samples according to the recommended procedures (Examples - USEPA Methods #413.2 and 418.1; AOAC #973.47), and read the ABS of the sample solutions.  Interpolate the concentration in the test solutions and correlate back to the concentration in the original sample using the preparation and dilution factor for that sample (Example - One (1) liter of water is extracted into 100 ml. of Freon-113, for a 10X enhancement in concentration.  If this solution reads 25 PPM against a standard curve, then the TPH concentration in the water is actually 2.5 PPM).  If using the CONC X 1 MODE  insert cell with sample solution & read directly.

11. If the system produces similar levels to the readings mentioned above, its performance is validated and any problems in the analyses are related to improper preparation, handling or introduction of the sample.

.

Preparing Working Curves of Standards as: Absorbance vs. Concentration

1. Insert selected cell, containing blank solvent, in cell holder.

2. Set MODE switch to ABS 0-2.

3. Adjust 0 ABS / 100 % T COARSE and FINE controls so that display reads zero (.000).

4. Remove cell containing blank and replace with same cell containing first (preferably the lowest) concentration of hydrocarbon standard.  Read display ABSORBANCE value and record.

 Note: I.R. quartz cells may exhibit two values of blank absorbance differing by as much as .030, depending on which direction the light passes through the cell. The cell or cells should be

suitably marked so they can be placed in the cell holder with the same orientation each time.

Using several cells, each containing a known standard, requires that all cells be first calibrated as to their individual Clean absorbance values which may have a spread of .015. Again, the cells should be suitably marked with an identifying number, and the absorbance of each when filled with FREON blank should be recorded against the respective number.

A 10 mm pathlength cell will typically have, when filled with Clean FREON, an absorbance of 0.150. When using multiple cells which have been calibrated, the excess or deficiency of each cell

absorbance over that of the cell designated as the blank should be subtracted or added respectively, to e absorbance reading given by the standard.

5. Make a plot of the observed absorbance values vs. concentration. For low concentrations giving less than 0.65 ABS ,the line should be almost straight; at concentrations where the slope of the curve is less than 1/2 of the slope at 0.65 ABS, accuracy and reproducibility will start to surfer, and more accurate concentration values for unknown solutions will be obtained by dilution of the unknown.

Any pronounced departure of the curve from smoothness of monotonisity will indicate an error in preparation of standards.

*Determination of unknowns can be made by back-plotting against the standard curve.

Pre-Installation Requirements:

BUCK Model-404 Total Petroleum Hydrocarbon Analyzer

Environment:

110V, 60Hz, 10 Amp circuit

Approximately 2½' x  4' lab bench area

Solvent fume hood (for extracting samples)

Recommended temperature range = 60 to 85°F

Recommended (moisture condensation may occur below 50°F)

Recommended humidity range = 30 to 75 % R.H.

Recommended (noisy, slow response may occur outside this range)

Chemical:

High purity (low residue) Freon-113 (1, 1 ,2-trichloro-l, 2,2, -trifluoroethane)

Anhydrous crystalline (not powdered) Sodium Sulfate

Silica Gel, ~60-200 mesh granule size (larger is better),  ~2 % hydration (Dry ~550 grams of Silica in 
a 1 liter Erlenmeyer Flask at 1500C for 24 hours, shake every 6 hours. Remove from oven and 
cool in dessicator.  Add 10 ml. pure Water and stopper tightly. Let equilibrate for 24 hours, 
shake well every 6 hours. store sealed.)

EPA-type Reference oil (BUCK Catalog #404-11)

Hydrochloric Acid; concentrated, Reagent-grade

Glassware / Labware:

BUCK I.R. Quartz Cell;
10 mm (for range of 10 to 500 PPM)

                      


50 mm (for range of 5 to 10 PPM)




          100 mm (for range of 1 to 5 PPM)

10 ml, 100 ml, 500 ml. Graduated Cylinders (for measuring liquid samples)

Top-loading electronic balance (for measuring solid samples)

8 ounce / 250m1. HDPE Disposable plastic bottles \ (for the preparation and extraction of

Or





      / water & soil samples)

2 liter Separatory funnel                       

Disposable eye-droppers (for transferring solvent to the IR cell)

Operation Suggestions:

Turn system on approximately 30-60 minutes before running any samples to allow the system to warm up and stabilize.

Do not place 404 system itself in a fume hood; since exposure to acid vapors will damage the internal components.

Controls & Indicators

1. Curve Correct

Controls the upper end of the linear portion of the working curve.

2. Damping Lo, Hi

Provides low or high noise suppression to stabilize the DPM.

3. Mode


Enables instrument operation in four different protocols i.e. % 




Transmission, Absorbance, Concentration 0-1 and Concentration x 0.1.

4. 0 %T


Controls the zero setting of the DPM.

5. Decimal 


A three position switch controls the decimal point position on  the 




DPM.  Operates in the concentration mode only.

6. Coarse & Fine

Adjusts the DPM to 100 in the Transmission mode or zero (.000) in the 



Absorbance mode.

7. Conc. Cal.


Enables adjustment of the standard solution concentration in units per 



sample volume. (i.e. µl, or mg/l etc.)

8. Main


AC power to the instrument primary system.

9. DPM


Provides a digital readout of instrument measurements.

10. %T Cal. (rear panel)
Enables adjustment of instrument readout for transmission standards.





(i.e. 100%T - .000 ABS)

Operation

The following outlined method describes an orderly protocol for reliable usage of the HC-404 Oil-in-Water Analyzer.

1. Locate the instrument in the environment outlined under "Installation" on page 6.

2. Turn instrument on and allow a 30 minute warm-up to stabilize.

3. Prepare working standards as per EPA - method No. 418.1.

4. Prepare a working curve in accordance with working ranges and cell pathlengths desired.

5. Operate the instrument as follows:


5.1 Insert selected cell in cell holder containing a blank solvent.


5.2 Set control to transmission mode then block the beam.  Meter should read zero.  Adjust 


zero control to produce zero %T on DPM.   


5.3 Unblock the beam and adjust 100 % control to 100.


5.4 Switch to absorbance mode; meter should now read zero (.000).  If not, adjust coarse and  
fine controls for .000.


5.5 Remove the blank from the cell holder.


5.6 Insert the working standards and plot the absorbance values observed on graph paper. 
(Note: Adjust Conc. Cal. control as required to linearize curve)


5.7 Proceed with sample measurements by comparing their response readings against the 
calibration plot. (i.e. absorbance vs. concentration)


5.8 Calculate mg/liter of samples as per EPA 418.1, Step 8.

