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-be rinsed from the-photoresist r solder mask with'a compatible solvent or water.  The

effluents produced by these procésses are impure solutions of propylene carbonaié;
gamma-butyrolactone and/or benzyl alcohol, laden with both dissolved and sugpéﬁded
photoresist or solder mask and other impurities. The commonly assigned US Patent
No. 5,275,734 of J.A. Shurtleff, and K.P. Unger for Chemical Pre—fl?fé;fment and
Biological Destruction of Propylené Carbonate Waste Streams Effluent Streams to

Reduce the Biological Oxygen Demand Thereof describes a methocl_ll_-__j(__)":"ff '.treating a process

. waste stream containing the non-biodegradable solvent propyleng.:-'éarbonate. However,

none of the references provide a method for treating the wasyg':,:;'éireams which result from
developing or stripping photqresists and solder masks w__iﬂifgamma-butyrolactone énd/or
benzy! alcohol.
SUMMARY OF THE INVENTION
According to one aspect of the presen;.;ffi}ﬁ{;éntion there is'disclosed-a method of

treating a waste stream from a phot;g_l{ﬂhographic process producing a gamma-

butyrolactone waste stream consisting "‘éntially of the following steps: (a) collecting
the waste stream at a pH of aboutl_,,:g_,. o 10; (b) acidifying the waste stream to a pH of
about 7.5 to 8.5; and (¢) aeratmgthe acidified waste stream in an activated biomass
capable of aerobically metabo{iéiﬁg the gamma-butyrolactone and thereby forming water
and carbon dioxide an(‘__il__._f_'"if_i'léducing the biological 'oxygen demand of the gamma-
butyrolactone. o = |

Aécording to _aﬁ&her aspect of the present invention there is disclosed a method of
treating a waste_._-é&éam from a photolithographic process producing a benzyl alcohol
waste stream _c_bhéisting essentially of the following steps: (a) collecting the waste stream
at a pH Qf-ébbut 8 to 10; (b) acidifying the waste stream to a pH of about 7.5 to 8.5; and

(c) aer;atihg the acidified waste scream in an activated biomass capable of aerobically

metabblizing the benzyl alcohol and thereby forming water and carbon dioxide and

reducing the biological oxygen demand-of the benzyl alcobol.
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i Aééording to” still another aspect of . the ‘present invention- there is disclosed a:
method of treating a-waste stream from a photolithographic process, wherem th -gwaste
stream contains photoresist and gamma butyrolactone and the method cons:lsts- essénnally
of the following steps: (a) collecting the waste stream at a pH of about 8 to 10; (b)

acidifying the waste stream to a pH of about 7.5 to 8.5; ""(c) aerating the acidified

waste stream in an activated biomass capable of .aeroblcally metabolizing the gamma-

butyrolactone and thereby forming water . dcar on dioxide and reducing the biological
oxygen demand of the waste stream. .

According to still another’f_f;tSpect of the present invention there is disclosed a
method of treating a waste stream from a photolithographic process, wherein the waste
stream contains benzyl alcohol and photoresist and the method consists essentially of the
following steps (a) collectmg the waste stream at a pH of about 8 to 10; (b) acidifying
the waste stream to a pH of about 7.5 to 8.5; (c) aerating the acidified waste stream in an
activated _blomass capable of aerobically metabolizing the benzyl alcohol and thereby

formt;ig' Wamr and carbon dioxide and reducing the biological oxygen demand of the

waste stream.
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_ll.. A method of treating a waste stream from a photohthographlc process producmg a'“.:'
gamma-butyrolactone waste stream consisting essentially of the following steps:

(a) collecting the waste stream at a pH of about 8 to 10;

(b) acidifying the waste stream to a pH of about 7.5 to 8.5; and .

(c) aerating the acidified waste stream in an activated blomass capable of
aerobically metabolizing the gamma-butyrolactone and thereby formmg water and carbon
dioxide and reducing the biological oxygen demand of the gamma—butyrolactone
2.  The method of claim 1 comprising aerating the a01d1f1ed waste stream for a tlme
sufficient to reduce the biological oxygen demand by at least about 95%.

3. A method of treating a waste stream from a photohthographlc process producing a

benzyl alcohol waste stream cons1st1ng essentially of th' "followmg steps:

(a) collecting the waste stream at a pH of at_%;out 8 to 10;

(b) acidifying the waste stream to a pH ofabout 7.5 to 8.5; and

(c) aerating the acidified waste scream in an activated biomass capable of
aerobically metabolizing the benzyl alcohol and thereby forming water and carbon
dioxide and reducing the biological oxygen demand of the benzyl alcohol.
4.  The method of claim 1 compnsmg aerating the acidified waste stream for a time
sufficient to reduce the b1ologlcal oxygen demand by at least about 95%.
5. A method of treatmg a" waste stream from a photolithographic process, wherein the
waste stream contains photoresxst and gamma butyrolactone and the method consists
essentlally of the followmg steps:

(a) collecting :the waste stream at a pH of about 8 to 10;

(b) acidiﬁying the waste stream to a pH of about 7.5 to 8.5; and

(©) _ael;ating the acidified waste stream in an activated biomass capable of
aerobicaliy metabolizing the gamma-butyrolactone and thereby forming water and carbon

dioxide and reducing the biological oxygen demand of the waste stream.



6. The method of claim 5 wherein a waste stream having a biological/gjij-ig.en demand

of about 960 ppm is aerated at least about 48 hours.

7. The method of claim 5 further comprising the step of spargmgalr into the biomass
to maintain the amount of dissolved oxygen in the biomass at. '_l"f.g.ppm to 2.5 ppm.

8. The method of claim 5 wherein the respiration raté'fef the biomass is maintained
between about 100 to 60 ml O, /L of biomass/hr upon ‘addition of the waste stream to

about 15 ml O, /L biomass/hr at the end of the treatment

9. A method of treating a waste stream from a. photolithographic process, wherein the
waste stream contains benzyl alcohol and photores1st and the method consists essentially

of the following steps:

(@) collecting the waste stream: t a pH of about 8 to 10;

(b) a01d1fy1ng the waste streafn to a pH of about 7.5 to 8.5;

(c) aerating the amdlfled waste stream in an activated biomass capable of
aerobically metabolizing :;_:-;rt:-he benzyl alcohol and thereby forming water and carbon
dioxide and reducing thé:“i).iological oxygen demand of the waste stream.

10. The method of clalm 9 wherein a waste stream having a biological oxygen demand
of about 860 ppm is aerated at least about 48 hours.

11. The me_thod claim 9 further comprising the step of sparging air into the biomass to
maintain thef’.amount of dissolved oxygen in the biomass at 1.5 ppm to 2.5 ppm.

12. The method of claim 9 wherein the respiration rate of the biomass is maintained
betwe"éﬁ about 100 to 60 ml O, /L of biomass/hr upon addition of the waste stream to

about 15 ml O, /L biomass/hr atthe-end-of the treatment. .
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ER AND
STRIPPER WASTE STREAMS CONTAINING RESIST OR SOLDER MASK AND
GAMMA BUTYROLACTONE OR BENZYL ALCOHOL

METHOD FOR TREATING PHOTOLIGHOGRAPHIC DEVELOPER

. ABSTRACT

A method is disclosed for using the snnple, environmentally-friendly organic
compounds gamma-butyrolactone andbenzyl alcohol to develop and to strip free
radical-initiated, addition polymenzable resists, cationically cured resists and solder
masks and Vacrel photoresis.__;_{s"_f In all cases the developers and strippers include gamma
butyrolactone or benzyli___gl'_ééﬁol. The developers and strippers optionally also include a
minor amount of rpgtﬁiriol, ethanol, isopropyl alcohol, propylene glycol
monomethylageta.ti'é:ethylene glycol monomethyl ether, formamide, nitromethane,
propylene-oiide, or methyl ethyl ketone, acetone and water. During development of
the phétopattemed resist or solder mask, the unpolymerized r_egiéns are dissolved in the

- disclosed developers.



