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Background

Several hexane swabs were used to sample System inside HAM 7 at various locations. Bake Load: Post Bake, Class A. The samples plus a control swab were submitted to the ACL for analysis to determine the level molecular cleanliness. Cleanliness requirement for surfaces after an air bake is level A/50 or   0.02 micrograms/cm2 and  0.4 microgram/hole for through holes and  0.7 microgram/hole for blind holes (9).



Results 

· The molecular analysis results performed by FTIR can be seen in Table 1. Total amounts were reported as micrograms per centimeter squared or micrograms per hole. 

· All “Surface” samples fail to meet level R2E-2 or A/50 of IEST-STD-CC1246E.

· “hole” sample (sample #7) failed to meet the requirement of  0.4 microgram/hole and  0.7 microgram/hole; the type of hole was not specified.














 Table 1: FTIR Results for the Hexane Swab Samples
	PARTS
	
	SAMPLES
	RESULTS

	#
	Part No.
	SN
	Description
	PO #
	Vial #
	Type
	Description
	Amount 
	Chemical Functional Group
	Total Amount
	Pass/Fail

	1
	S1 in Kit 1
	
	Before on floor
	S491485-A+
	1
	Surface
	Chamber floor center north side
	Area: 154.8 cm2
	AHC, Ester
	0.60 μg/cm2
	Fail

	
	
	
	
	
	
	Holes
	-
	# of Holes: -
	-
	-
	-

	2
	S2 in Kit 1
	
	After cleaning on floor
	S491485-A+
	2
	Surface
	Same as  S1
	Area: 154.8 cm2
	AHC, Ester
	1.4 μg/cm2
	Fail

	
	
	
	
	
	
	Holes
	-
	# of Holes: -
	-
	-
	-

	3
	S3 in Kit 2
	
	Before middle of north support tube
	S491485-A+
	3
	Surface
	Support tube north between holes 4 &5 east side
	Area: 103.2cm2
	AHC, Ester
	 0.16 μg/cm2
	Fail

	
	
	
	
	
	
	Holes
	-
	# of Holes: -
	-
	-
	-

	4
	S4 in Kit 2
	
	After cleaning on north support tube
	S491485-A+
	4
	Surface
	Same as S3
	Area: 103.2 cm2
	AHC, Ester
	1.0 μg/cm2
	Fail

	
	
	
	
	
	
	Holes
	-
	# of Holes: -
	-
	-
	-

	7
	S7 in Kit 3
	
	All support tube holes in south support tube
	S491485-A+
	4
	Surface
	-
	Area: - cm2
	-
	-
	-

	
	
	
	
	
	
	Holes
	Center 7 holes in south support tube
	# of Holes: 
	AHC
	17.8 μg/hole
	Fail



Terminology:
AHC: Aliphatic Hydrocarbons, base oil of lubricants, additives 		
Ester: Common sources include plasticizers (such as DOP) and finger prints
μg/cm2: micrograms per square centimeter
“-“ Not applicable/ no sample submitted






Experimental


A hexane (NVR) swab (Soxhlet extracted for 48hrs) was used to extract low volatile residues (LVR) on a surface. LVR dissolved into the hexane were analyzed using Diffuse Reflectance Infrared Fourier Transform (DRIFT) spectroscopy. FTIR provides chemical functional group information for qualitative and quantitative determination of materials. The analysis complies with IEST-STD-CC1246E and M2020 requirements (1-2), using a published methodology (3-7), and is sensitive to the stringent levels of molecular contamination (8).
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