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Not All Gloves are Created Equal

Kim M Archuleta, Elizabeth M Huffman
/ Abstract \ Analysis Results

To mitigate contamination risk in hardware assembly it is important to understand the interactions of -
. . . . . . . o . rf xampl rbon Compounc
materials with tools. With certain types of cleaning fluids, tools, such as gloves, may shed a high Surface Analysis of dry & wet S:ansfaerczrgn ample. Etgﬁ, ngfer gr?on pou
. . . " . . E = Brigh
level of particulate or leave a residue of chemicals or mold release. For critical surface applications, contact transfer o s L creen
small amounts of residue may cause unwanted issues. Measurement of liquid particle counts, NVR * Determine specific content of ."JL“ 1 .I]-“ TR 1o omo J‘ JIJIJ] J“J_L T Exom
mass, and type of surface residue are investigated here for powder-free nitrile gloves, and for nitrile residue ERE g oan K& S PP e S e e I
and latex cleanroom gloves. Cleaning agent submersion in ethanol and DI water, as well as dry . ToE-SIMS (Ti ¢ Flight & S o ﬂs‘“ °<“§‘“ °§“ dry touch transfer
glove transfer is presented. Results are dependent on the specific interaction, with more residues OF= (Time-ot-Flig Water Transfer - Carbon Dry transfer an order of magnitude lower than wet
released from non-cleanroom gloves, but also relatively high particulate or relatively high chemical Secondary lon Mass e transfer, displaying highest amounts for PF Bright
: : : : 15000 .., Green, PF Blue-Z and CR White CC. The largest
residue for cleanroom gloves is observed, depending on the fluid of exposure. The overall least Spectrometry) o ‘o change is increase in ethanol from PF Bright Green
&mount of measured contamination is in use of white nitrile cleanroom gloves. J Negative ion fragments R -ow. and PF Green-Z. PF Blue-Z show Cl in water and
Positive ion f t &8 & & " ethanol, PF Blue-Z and CR Latex in ethanol.
ositive ion fragments & S
Background/Materials Method Elemental & Molecular fragments » LPC example: particles from ethanol
: : High chemical specificity
* Glove Contaminant Sources @ Sample preparatlon Excellent trace metals detection / 2 um particle Counts in Ethanol \
°* Mold Release * Stainless steel coupons cleaned Reasonably fast S oo | T
. e 3 f
* Plasticizers * Tub cleaned; LPC counts verified - | S| I “ ||
P | | | Large area chemical mapping goow g L1l
Anti-oxidation Chemicals * Dry transfer: glove finger tips pressed e —— & 150000 S S L LSS IIIL S5
. ToF-SIM iy ° bombardment o S 1000000 00“0\0& QQL@@@@ i(\e :,‘x\ S \QQO:ZQG
° S“p Agents OntO COUpOﬂ ToF-SIMS Q ION-TOF-TOF-SIMS.5 surface by primary ion é o S &S & S
. . : - beam.
* Manufacturing Process Residue * Solvent extraction: gloved hands TN == | - surface elementary or e e
_ . roomos DK, W cluster ions fragment 6559 0\‘<’>o Q\,’Z’*@ Q\,’*@ @@0 5@0 J& J&Oé"\ooé’\o &Q’% &"’% \0@0 \0@0 @‘f 0@"’° QQQOQQ®2@\°6 Q@\"d
* Particulates submersed, manipulated for 5 ~QL || andvolatilize. SIS T Ay &
« Concerns seconds, submersed, repeat 5 times ot L ey S \ Glove Type J
* Light element contamination load * Wet touch transfer tests | + NVR example: ethanol mass measurement
* Oils, grease, waxes * Brief shake off of excess fluid  Effluent Analysis Ethanol NVR
* Particulate * Press finger tips firmly to coupons * Compare amount of residue left on
» Glove Types Tested: parts after fluid submersion E.
® . . £§100
Material |Cleanliness Level |Color NVR (Non Volatile Residue) 3
Nitrile Powder-free exam |Blue . e * LPC (Liquid Particle Count)
AR L LL S S %e@oe & & & & @Q}Q P Qm N Y
Nitrile Powder-free exam |Green/Bright Green Application of touck Residue covers 304 SS bar coupon. * Contact Angle (DIl water droplet) SSRGS e SAAI
transfer to 304 SS central area of residue applied to opposite & S S &S ¢ < Q{(QJ‘Q((Q)‘
Nltrlle |SO 5 C|eanroom B|ue round coupons coupon sides (mock sample) ;uwl'_':ell Glove Type
Aluminum NVR HBAgs Sanse
Nitrile  |ISO 5 Cleanroom | White, 2 types * NVR, LPC and contact angle tests e e , m -
Nitrile ISO 4 Cleanroom Aqua * 1 liter fluid for g|ove submersion Illu,ﬂ;| | /’ I;E ' /CD LPC NVR CA  Over Hydro- Sili-  Sulfur Chlorin E:Pﬁggf;nri?:t‘:sevjylfe
All carbons cones e L - Lower relative value
Latex ISO 5 Cleanroom  |Natural * Glass slide dlpped In stirred solution g Sr—— ---E 7 L I 10w chemical transor:
- - then blown dry for contact angle o T PFGreenz DY S i
» Cleaning fluid for exposure Y J o i n e - : -- v B e coun
°* LPC and NVR use 100 mL glover Pastic i ; Bl — ceanroomlatex or
* None (dry transfer) . o = e e
exposed submersion fluid T r—— crwhiccc NI v B v Sooengp
° EthanOI ] ] - udaceenergyy High su dmemrgyw g | mtrlleglt?ves
. DI Water O FIUld Control applled (no glove ORI SO CoMBIt 80N <00° 0 CR White SN | L L L L L L L L 1[;;)tvl\‘rill\ellVR. Cleanroom
. CR Aqua L L M L L L L L Good contact angle:
submersion) Contact angl \ cReve L | L QM . L L | L L Whitedeanroomnitrile
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