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Description of Work and Scope of SOP 

This SOP addresses the work performed to chemically etch to the core of optical D-fibers.  The top layer of these fibers must be etched away to allow access to the doped core of the fiber for sensor fabrication.  The fiber goes through multiple cleaning steps besides the initial chemical etch.  This SOP also addresses removal of waste chemicals, cleaning of equipment, and handling of these chemicals.
Required Safety Equipment & Personal Protective Equipment (PPE)

· Gloves- Nitrile exam gloves
· Gloves-  Large green Nitrile
· Splash-proof safety goggles

· Full face shield

· Full length acid smock

· Hard leather or other non-porous shoes

.
Procedures / Steps Needed To Complete Work Safely 

Standard cleanroom PPE must be used at specified times during the process including

· Nitrile gloves

· Hard leather or other non-porous shoes

A. Remove plastic jacket

a. Soak 2.5 cm section of fiber, in the middle of the fiber, in dichloromethane- remove plastic with fingers covered by nitrile gloves.

b. Remove 2 cm plastic jacket from both ends of fiber.

B. Place fiber in etch boat
a. Make sure the center of the region to be etched is in the center of the boat.

b. Place flat side up. 

c. Place other two ends of fiber from the light source to detector for monitoring.
Acid gear must be worn while handling the HF and extreme caution must be used.  HF is lethal in small amounts and shows delayed symptoms.  Read and follow the guidelines presented in the cleanroom acid training manuals.

Standard HF PPE must be used at specified times during the process including

· Nitrile gloves

· Hard leather or other non-porous shoes

C. HF Setup
a. Put on all PPE in preparation to handle HF.

b. Turn on fume hood.

c. Pick up HF container and loosen lid while holding onto the bottom. Be careful not to shake the liquid around.

d. Place HF container in the metal dish and remove the lid completely.

D. HF Dip

a. Place the etch boat over the top of the HF container.

b. Dip center of the fiber into the HF, only ~2cm should be immersed.

c. Monitor etch rate on computer.

E. Rinse
a. Remove the etch-boat immediately and place above the de-ionized water dish.

b. Rinse for 10 minutes in DI water.
F. Put HF away
a. While fiber is rinsing, place lid back on HF container.

b. Tighten lid while sitting in metal dish.

c. Pick up container and tighten lid again.

d. Place HF container to the side of hood. Be careful not to shake the container and liquid inside.

G. Fiber removal
a. Remove fiber from water while still in etch boat. Allow to dry.
b. Rinse out DI water container. Fill back up with water under counter.
Be sure to follow these rinsing guidelines for beakers and equipment

	Before

	Non reactant
	Water
	Rinse with methanol.  Let evaporate or swish with a little water before use.

	Acid
	HF
	Rinse with water.  Blow dry with house nitrogen.

	Special chemical
	Dichloromethane
	Rinse with water. Blow dry with house nitrogen.

	After

	Non reactant
	Water
	Rinse with water, follow with methanol.  Air-dry right side up on paper towel.

	Acid
	HF
	Rinse under running water for several minutes.  Blow dry with house nitrogen.

	Special chemical
	Dichloromethane
	Let evaporate in fume hood. Rinse with water. Blow dry with house nitrogen.


Waste Disposal Procedures:

Properly dispose of all used chemical in designated waste containers.  HF must be stored in plastic containers as it will etch through glass bottles.  When waste bottles are full, place container just inside cleanroom door and contact Chemicals Management (422-6156) to have them collect the chemical waste.
Special Precautions Needed for Acquiring & Transporting Chemicals:

Standard precautions should be implemented when transporting the chemicals used for this lab work.  Standard precautions require that chemicals be transported in a manner that minimizes the potential for a chemical release.  Extreme caution should be used when transporting HF solution.
Chemicals Used:

**Lab Workers Must Review All Applicable MSDS When Being Trained**

The following list of chemicals does not take the place of the required MSDS, which provide information regarding signs and symptoms of exposure, exposure limits, physical appearance, etc.

Notes: NFPA Ratings and CAS Numbers Can Be Found on most MSDS, and NFPA ratings range from 0 (minimal) to 4 (severe).

	Health
	
	Flammability
	
	Reactivity
	


	Chemical Name
	CAS
	Starting Concentration
	NFPA Ratings
	Other Hazards
Carcinogen, Skin Absorption, etc.

	Dichloromethane
	75-09-2
	100%
	4
	0
	0
	Possible Carcinogen. Can enter body through skin, eyes, inhalation, or ingestion. Dilute with water immediately upon contact


	Hydrofluoric Acid
	7664-39-3
	25%
5%
	4
	0
	1
	Causes sever burns with delayed symptoms- absorbs through skin and binds calcium in body.  Fatal in small quantities.


Note: HMIS or Saf-T-Data ratings may be substituted for NFPA ratings, when NFPA ratings do not exist. N = Not Determined

Mixtures, and Ratios:

Dichloromethane- 100%
Hydrofluoric Acid- 25%, 5%
Lab Equipment Needed:

· Custom-made etch-boat
· Photo detectors
· Light source
· Monitoring computers and equipment
Chemical Spill / Release Procedures: 

Paper towels can be used to absorb the chemicals besides HF.  They may be cleaned up while wearing
· Nitrile gloves

· Splash-proof safety goggles

While performing cleanup, place contaminated absorbent materials in a plastic bag that can be sealed so that it is liquid tight, for waste pick-up.  Contact Chemicals Management (422- 6156) to have the waste removed.

For HF spills on person- Rinse for 5 minutes and quickly apply calcium gluconate to affected areas on skin.  If splashed on clothes, remove and shower for 5 minutes before applying calcium gluconate.  Take emergency HF card with you to the hospital, and immediately call 911.
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