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'~¢ t:W!ed:from . the photOiesiSf,of:::~Qt~i-~~!5· ·~1ip:;a ~(?,~~tiljle ,so1Vent or water. The,) 

effluents produced by- these processes are impure solutions of propylene carbonl:\fo, 

gamma-butyrolactone and/or benzyl alcohol, laden with both dissolved and su~pended 

photoresist or solder mask and other impurities. The commonly assigned U.S~ Patent 

No. 5,275,734 of J.A. Shurtleff, and K.P. Unger for Chemical Pre-Treatment and 
.. · .. 

Biological Destruction of Propylene Carbonate Waste Streams Efflqent Streams to 

Reduce the Biological Oxygen Demand Thereof describes a method, :d:ftreating a process 

. waste stream containing the non-biodegradable solvent propylen~f~arbonate. However, 

none of the references provide a method for treating the was~ ··streams which result from 

developing or stripping photoresists and solder masks witli.·~amma-butyrolactone and/or 

benzyl alcohol. 

SUMMARY OF THE ~NTION 
./~_.:··:· 

According to one aspect of the present'..'fu~ention there is disclosed a method of 

treating a waste stream from a photol~thographic process producing a gamma-
,...:::·· .. 

butyrolactone waste stream consisting .~sentially of the following steps: (a) collecting 
,::::··::" 

the waste stream at a pH of about ,8\t~ 10; {b) acidifying the waste stream to a pH of 

about 7.5 to 8.5; and (c) aeratµig::the acidified waste stream in an activated biomass 

capable of aerobically metabolizing the gamma-butyrolactone and thereby forming water 

\.._,/ and carbon dioxide and:r~ducing the biological oxygen demand of the gamma­

butyrolactone. 

According to another aspect of the present invention there is disclosed a method of 
~ . . 

treating a waste stream from a photolithographic process producing a benzyl alcohol 

waste stream consistiflg 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 scream in an activated biomass capable of aerobically 

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

reduc~ng th.e biofogieal oxygen ·de.riiaild.··of the benzyl alcohol. 



11 

·· .. ······j\'.ccordi:rig 'iC:/stihJ'iffi6tb.er::.'aspe¢i. of f4.e present· invention there. is disclosed ~: · 
·,.:, . .-··: 

method of treating a-waste stream from a photolithographic process, wherein -~e .wa~te 
.... ~ .. ' ;·· . 

stream contains photoresist and gamma butyrolactone and the method consistS:.;k~sentially 

of the following steps: (a) collecting the waste stream at a pff or>a~~ut 8 to 10; (b) 

acidifying the waste stream to a pH of about 7.5 to 8.5;, a#d-(~) aerating the acidified 
·.··: .... ··' 

waste stream in an activated biomass capable ofaer6bic~ly metabolizing the gamma-
...... ,;,· 

- / 

butyrolactone and thereby forming water aJJ,d·::·¢ai-1Jon dioxide and reducing the biological 
. ·. :'_;". :~ .· . ;..; .... 

oxygen demand of the waste stream . .- . · · :. · 
•· .:~···' 

According to still anoth.er·;·fu;~~ct of the present invention there is disclosed a 

method of treating a waste 'S.tteam from a photolithographic process, wherein the waste 
. ··,,·' 

stream contains be~Ealc~hol and photoresist and the method consists 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 ab«;mt 7.5 to 8.5; (c) aerating the acidified waste stream 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 

waste stream .. 
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-1. A method of treating a waste stream from a photolithographic process producing 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 biomass ·capable of 

aerobically metabolizing the gamma-butyrolactone and thereby forming Water and carbon 

dioxide and reducing the biological oxygen demand of the gamma-b~t}rrolactone. 

2. The method of claim 1 comprising aerating the acidified, '\11/aste stream for a time 

sufficient to reduce the biological oxygen demand by at least ,~bout 95 % . 

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

benzyl alcohol waste stream consisting essentially of tli~'following steps: 
.·:·.:_·; .. 

(a) collecting the waste stream at a pH of a~,out 8 to 10; 

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

(c) aerating the acidified waste s9igam in an activated biomass capable of 

aerobically metabolizing the benzyl a,l&llol and thereby forming water and carbon 

dioxide and reducing the biological o~ygen demand of the benzyl alcohol. 
·:: 

4. The method of claim 1 col!lP~ising aerating the acidified waste stream for a time 

\.._../ sufficient to reduce the biologipal'oxygen demand by at least about 95%. 

5. A method of treating _a:<waste stream from a photol'ithographic process; wherein the 

waste stream contains photoresist and gamma butyrolactone and the method consists 

ess.entially 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 biomass capable of 

aerobically metabolizing the gamma-butyrolactone and thereby forming water and carbon 

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

. : ~- -. .. ..•. . . . . -: .. ·. •. .. . . . ... · . . . . . . . . .. ·- .... 
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6. The method of claim 5 wherein a waste stream having a biological_,P:xygen demand 

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

7. The method of claim 5 further comprising the step of spar,gihg air into the biomass 
._.-:· .. 

to maintain the amount of dissolved oxygen in the biomass a~ l.5 ppm to 2.5 ppm. 
,.··.· 

8. The method of claim 5 wherein the respiration rate<of the biomass is maintained 
.· .. 

between about 100 to 60 ml 0 2 /L of biomass/hr upoh addition of the waste stream to 
. .; : . 

/·. 

about 15 ml 0 2 /L biomass/hr at the end of the tr~tinent. 
,.:>·.-:· 

9. A method of treating a waste stream fro,11ra photolithographic process, wherein the 
./·.··.: 

waste stream contains benzyl alcohol and ,photoresist and the method consists essentially 

of the following steps: 

.:' .. · . 
..-·.:: 

~: .:· . 
,~·; .: . 

(a) collecting the waste strea~/aia pH of about 8 to 10; 

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

(c) aerating the acidi:fibd waste stream in, an activated biomass capable of 

aerobically metabolizing. fhe benzyl alCohol and thereby forming water and carbon 

dioxide and reducing th.~· biological oxygen demand of the waste stream. 

10. The method ofclaim 9 wherein a waste stream having a biological oxygen demand 

of about 860 pp~{ is aerated at least about 48 hours. 

11. The method claim 9 further comprising the step of sparging air into the biomass to 

maintain theamount of dissolved oxygen in the biomass at 1.5 ppm to 2.5 ppm. 

12. Th¢ method of claim 9 wherein the respiration rate of the biomass is maintained 

between about 100 to 60 ml 0 2 /L of biomass/hr upon addition of the waste stream to 

about 15 mlQ2 /k~iol1lass/hr <ittheendofthe treatment; 
. . . ·: : .... -~·;: . ·_·. ., : .·.~ .. : . ' . ' .. 

.. . 



'··. 

I' 

- 23 -
·:-".··· .. :,·· .. : .•. · .:.:_··:, .. 

.,··· ., ... 
~·:~~=::-. 

METHOD FOR TREATING PHOTOLIGHOGRAPHIC DEVELOPEl:f'AND 

STRIPPER WASTE STREAMS CONTAINING RESIST OR SOLDEi{MASK AND 
.--=···. 

GAMMA BUTYROLACTONE OR BENZYL ALCOHOL 

. ABSTRACT 

.. ~.. . .. 

A method is disclosed for using t17,~ sunple, environmentally-friendly organic 

compounds gamma-butyrolactone and.:penZyl alcohol to develop and to strip free 
-~ ~ .:·~ . 

radical-initiated, addition polym~r~ble resists, cationically cured resists and solder 

masks and Vacrel photoresi~t~ .. ' fu all cases the developers and strippers include gamma 

butyrolactone or benzylalcohol. The developers and strippers optionally also include a· 

minor amount of methanol, ethanol, isopropyl alcohol, propylene glycol 

monomethyla~etitie, ethylene glycol monomethyl ether, formamide, nitromethane, 

propylene oxide, or methyl ethyl ketone, acetone and water. During dev~lopment of 

the photopatterned resist or solder mask, the unpolymerized regions are dissolved in the 

disclosed developers. 


