ASSESSMENT, DEVELOPMENT AND DEMONSTRATION OF LOW-VOC
MATERIALSFOR CLEANING OF LITHOGRAPHIC PRINTING INK
APPLICATION EQUIPMENT

Prepared for:
South Coast Air Quality Management District
Under Contract # 03133

Prepared by:
Mike Morris and Katy Wolf
Institute for Research and Technical Assistance

May 2006



TABLE OF CONTENTS

DISCIAIMES ... bbbt [
ACKNOWIEAGEMENLS. ...ttt b e b e b et i
EXECULIVE SUMIMEAIY ..ottt ettt i
[.  Introduction and Background ............cccveerrinnineneneesseesese e 1
PrOJECE SITUCIUNE.......c.eeieeee et 1
LithographiC Printing .......ccooeeirirersieenreesesie e 2
Participating FaCHlItIES........cccoiuiiiereeee s 3
ProjeCt APPIOGCH.......ceiceee bbb 5
Current CleanuP SOIVENLS ........ccirrieirerieerse s 7
Alternative Cleanup MaEalS.........cccoveirrieirreeere s 8
Water-Based ClIEANENS...........ciririiireeerire st 8

EXEMPL SOIVENLS ..ot 9

IMEINYT ESIEI'S ... 10

Other FOIMUIBLIONS........c.coviueieirieerisieesesi e 10
COMPALTDHTITY ...t 10
ClEaNEr PErfOIMANCE......c.civiireeieerertee ettt 11

(00 S N 7= S TSRS 11
ComMPaNY APPIOVA ......ccieeeiireeieireeiee ettt 12
Timing Of TeStSanNd ANAIYSIS.......ccvruiiririerieeeree et 12
REPOI OrganiZatioN .........c.coerueuiierieeerieesesee et 12

Il.  Anaysisand Testing of the Alternative Cleaning AgeNtS........ccccvreerreierenieierenieenes 13
Tests of Alternative Blanket and Roller Washes at Individual Facilities................. 13
LOSANGEES TIMES. ....oviiiieerieieeree ettt 13

SaN BErNArdiNO SUN ..ottt 15

ST = [0 o 1o T 1o 17

Vi



vii

NEISON NAMEPIALE.......ccveciececece s 18

L 1101 o 20
South Coatst Air Quality Management District Print Shop.........ccocveveveiennene 22
City of SantaMonicaPrint SNOP. ... 23
PIESTIINK ... 24
VIS, INC. .ttt 26
R.R. Donnaley & SONS CO......ccoceiiiiiiiiicese s 27
Fanfare MediaWOIKS .........cvoiiieeereereee e 28
The CastlE PresS........ce e 30
PrNE 2000 ..o e e 32
Western Metal DECOratiNg........ccoveeeirerieieeeeeeese e s snens 34
THE DO PrINLEN ...ttt 35
10T =0 o 37
ANderson LithOgraph ........cccviiieriiiceceeeceseee e 38
QLI LS 1010 39
TEOCO ...ttt 43
Oburthur Card SYSLEIMS.........cccvviiiieiece e 44
HUNEBMEKI. ... 47
Cleaning of Other ONn-Press COMPONENES ..o 50
Extended Testing RESUILS........ccocvieiice e 51
Performance EValUBLION.............ccoiiiiiiiceeees e 52
COMPALTDIHITY....ccveieeciece e 52
Toxicity Evaluation and COMPariSON ........cccevevereiinene s 54
High VOC ProTUCES.......cceiieciecte et 54
LOW-VOC PrOQUCES .......cereeriirieieesesiee s 55
ConclusioNS ADOUL TOXICITY ....ccuvvueiieiiiesicece e 56
Other CONSIAEIELIONS.........cueereereererree sttt 57



[1l. Anaysisof Resultsand CONCIUSIONS..........cccviiiiiiinicene e 58

Anaysisof Alternatives Testing RESUILS..........ccccvreriieneieccececce e 58
ANAYSIS OF COSES......oeiuiiiiiicierierecee e reere e 60
0o YA = V7= [0 = i o] o 62
Summary of ProjeCt RESUILS..........cceviieiiiiceccecs e 62
Appendix A
MSDSsfor Cleaners Used and Tested at Participating Facilities..........cccovvvvivieveveccnnenn, 64
High VOC Cleaners Used at Participating FaCilitieS..........ccccovvvevevevevecene e, 65
Low-VOC Cleaners Used and Tested at Participating Facilities..........cccoovvvveiennene 155
Appendix B
Letter from Frank Barnett at Anderson Lithographto IRTA ... 242

viii



Figure 1-1:
Figure 1-2:
Figure 2-1:
Figure 2-2:
Figure 2-3:
Figure 2-4.
Figure 2-5:
Figure 2-6:
Figure 2-7:
Figure 2-8:
Figure 2-9:

Figure 2-10:
Figure 2-11:
Figure 2-12:
Figure 2-13:
Figure 2-14:
Figure 2-15:
Figure 2-16:
Figure 2-17:
Figure 2-18:
Figure 2-19:
Figure 2-20:

LIST OF FIGURES

Blanket on Lithographic Printing Press........cccccvvevevece s 6
Rollers on Small LithographiC Press.........ccvvvvievecece e 7
Pressat LoOSANGEES TIMES......cociiiiiiece e 13
Press at San BErnardino SUN...........cooeiieinnicerneeeseesesreeeseeses e 15
Pressat J.S. PAUCN CO......ooviveiiircirenieeieceseeesesre e 17
Pressat Nelson Nameplate. ... 19
Pressat PIP Printing ......cccovcivieieiece s 20
Pressat SCAQMD Print SNOP ...ccovvvveveiecesesec e 22
Small Pressat Preslink ..o 25
Larger Pressat PresSsinK........ccocv i 25
Conventional Ink Press at Fanfare Media Works...........ccooecniiinccceninnee 29
UV Curable Ink Press at Fanfare Media Works...........cococcevnecinncceninncene 29
Pressat The Castle PresS........co it 31
Pressat Print 2000 ..o 32
Pressat The DOt PrNLEN ... 35
Six Color Pressat The PHNIENY ..o 39
Two Color Pressat The PHNLENY .....ocvceiecececece e 40
Small Crestline Pressat The Printery......cccvvvceienicecie e 40
Drip (Circled) a The PrNENY ....ccoovvecececece e 41
PresSal TEOACO ..ottt 43
Press at Oberthur Card SyStems.........ccccvvvviievc e 45
Press at HUNtBMEKI ..o 47



Table E-1:
Table 1-1:
Table 1-2:
Table 2-1:
Table 2-2:

Table 2-3:

Table 2-4:
Table 2-5:
Table 2-6:
Table 2-7:
Table 2-8:
Table 2-9:

Table 2-10:
Table 2-11:
Table 2-12:
Table 2-13:
Table 2-14:
Table 2-15:
Table 2-16:
Table2-17:
Table 2-18:
Table 2-19:
Table 2-20:
Table 2-21:
Table 2-22:

X

LIST OF TABLES

Project TESING RESUILS......ccoiiiiiececece s v
VOC Limitsfor Cleanup Solvents Used in Lithographic Printing ................ 1
Facilities Participating in DTSC and SCAQMD Projects.........coevvvieveiennene 4
Annualized Cost Comparison for the Los Angeles TImesS......cccccevvvveenenee. 14
Annualized Cost Comparison for

On-Press Cleaning for the San Bernardind Sun..........ccccveevevenevenececennens 16
Annualized Cost Comparison for

Off-Press Cleaning for the San Bernardino Sun..........cccccvevevevevccenennens 17
Annualized Cost Comparison for J.S. Paluch...........ccccoeviieiiiiiccen, 18
Annualized Costs Comparison for Nelson Nameplate..........cccoovevverennenee. 20
Annualized Cost Comparison for PIP Printing.........ccccceevvevievieniecienienenene, 21
Annualized Cost Comparison for SCAQMD Print Shop......ccccceeveveveenenne. 23
Annualized Cost Comparison for City of SantaMonica..........c.cccceevrrennenne. 24
Annualized Cost Comparison for Presgink.........cccccceveveieveceniececececene, 26
Annualized Cost Comparison for VErtiS.......ccvvvnenicecieciececece e 27
Annualized Cost Comparison for R.R. Donnelley & Sons..........cccceeeennee. 28
Annualized Cost Comparison for Fanfare Media Works.........ccccceeevueenenee. 30
Annualized Cost Comparison for The Castle Press.........cccccveevecevececnenne, 32
Annualized Cost Comparison for Print 2000..........ccccocevrevienienienieniesienesenne 34
Annualized Cost Comparison for Western Metal Decorating ..........c.c....... 35
Annualized Cost Comparison for The Dot Printer .........ccccceeevvevvevievecennenne. 36
Annualized Cost Comparison for LithographiX.........ccceeeeevrenenrenenienennenne. 38
Annualized Cost Comparison for The Printery ........ccccceevvviveviecevecesnene, 43
Annualized Cost Comparison for TedCO........ccccceveeeriiecieniececece e 44

Annualized Cost Comparison for Conventional Pressesfor Oberthur ........ 46
Annualized Cost Comparison for UV Presses for Oburthur .............cc.c...... 47
Annualized Cost Comparison for Huhtamaki Magic UV Roller Cleaner ...49



Xi

Table 2-23:

Table 3-1:
Table 3-2:

Annualized Cost Comparison for
Huhtamaki Magic UV/Acetone Roller Cleaner

Project Testing Results

Cost Comparison for Origina and Alternative Cleaners



