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, I tr i4am-3 
Dear.-. .H ;&+-3@8mydk- 

- r ~ r k ~ n b b m -  
T M  you f i b  your letter af April 7., 2QQ8 to EQM Wlinger, Dimtor d & e  Hamdous 

Waste D ~ h i s h ,  mice of Solid W i p .  The letter was fommled to me, the D+w of the 
Office of Bdid Waste fbr mpm. You submitted h e  letter on behalf of rhe Alliance of 
Au.tmobile -.[Alli,m) for a ~ ~ ~ r n  that h w e  sfthe h i u m  oxide 
coating pmms eas pmt of e m  apm$iow on ~ ~ t i v ~ ,  ~ ~ ~ g , ~ ~  w d d  
not cause the do- w a s h w a ~  mtmm sludge to be be:lmiW as hamdm waste FQI% 

In 4- to the i n f o b  provided in sfour I-, we met with r ~ m ~ v e s  &the 
Ariaace, its m h r  mmgmniesI d IU*& yendm on Mwrch 19, XlQ8 to d&w@new 
zkunium oxide pmc~ss, F w h m ~ r e ,  rn N o y a k  7,2@0& you pmvidwl c h d 4  d y s i s  
data h n ~  mpIw of w ~ m a t w  #w&nmt sl&& . bm ah mtom4ive plant Whs been using 
the zkmiutn oxide proca3. In the cover letter to this sppbmiwig you i n d i q  the 
Alliance does not beIieve that the dyticd data L messmy for a detamhiotl that the 
zirconium oxide pmem i s  not chmigal wnvwim w&g within tha s q x  ofthe Fa19 listing. 
N w d ~ b s ,  you noted that the data h o m t m k d  that the wa&m&r m t  wlkidge is 
enviromedly benign. 

Based on a detailed review of theinforrmation you provided and an examination of the 
basis for the FQIS W g ,  we haw comhdd that the zirconium oxide v s s  as kr i .bed in 
 YO^ V ~ W  k npt ob&c4 boxtyaskw wat& witlih the mm&g md &ope of 
the F019 l i ~ t i ~ w a s k w a t e r  treatmsnt sludge gurerated fmm ysc ofthis process 
would not be w v d  by the F019 li,sting. The reasoning for this determination h1lom. 

' No& that the division and office hawe since beftnremmed to the Matdds  Rkwmeq and Was& Mmapmmt 
Division, Office of I t e m  thsmation and Recovery. ' 



Chemical conversion coating is a general term that refers to processes used to protect 
metals from corrosion and to prepare for painting or other surfake treatment. To determine 
whether the zirconium oxide pmess is included within the scope of the listing, we examined the 
existing record for the F0 19 listing. h the original listing regulations issued May 19, 1980, the 
listing for FO06, "Wastewater treatment sludges from electroplating operations," included 
chemical conversion coating of aluminum as one of the covered electroplating operations. When 
€PA finalized the listing for F006 on November 12, 1980; €PA removed "chemical conversion 
coating of aluminum'' from the F006 listing and added a separate listing as F019 for "wastewater 
treatment sludges from the chemical conversion coating of aluminum." 

There is no substantive discussion on the scope of the FOl9 listing in the preamble to the 
November 12, 1980 Federal Register notice. Instead, detailed justifications for the listings are 
found in the specific listing background document (LBD). The LBD for F0061F019 includes the 
foliowing language (emphasis added): 2, 

Electroplating, as defined in this document, includes a wide range of production 
processes which utilize a large number of raw materials. Production processes Include 
common and precious metals electroplating, anodizing, chemical conversion c o a t h  li.e., 
colorinra, chromatin& p a n d g ) ,  electm less plating, chemical 
etching and milling and printed circuit board rnmufachuing. 

The definition of chemical conversion coating in the LBD was more specific than the 
other processes listed. Thus, when EPA separated "chemical conversion coating of aluminum" 
from the broader F006 listing, EPA identified specific categories of metal finishing as chemical 
conversion mating. (in the F0061FO I9 listing, EPA only designated wastes from certain metal- 
finishing operations as hazardous, because each of the electruglating and conversion coating 
processes produced different types of wastes.) The LBD identified these four specific operations 
(coloring, chromating, phosphating and immersion plating) as being within the scope of chemical 
conversion coating in the F0 1 9 listing, and i,ncluded a detailed discussion of each of these four 
processes in the LRD. 

As you noted in your letter, the zirconium oxide process does not fit into any of these 
four categories of chemical conversion coating. The zirconium oxide process uses fluorozirconic 
acid as the key active ingredient in the pretreatment bath. This process is not chromating or 
phosphating, because it does not use chromium or phosphate. (The bath also does not contain 

2 Barkground Document, Resource Conservation and Re~uwwy Act, Subtitle C -ident$cation and Listing of 
Hazardoll~ Waste. JJ261.3 1 and 261.32 -Listing of PI~ardous Wastes (Finalization of May 19, 1980 Hazardous 
Waste List), U.S. Environmental Protection Agency, Ofice of Solid Waste, N o v e m h  14, 1980; Electrophting and 
Metal Finishing Operations. 

This definition of electroplating/conversion coating in the LBD is  from a document EPA developed for the 
pretreatment standan& under the clean Water Act. k defining chemical conversion coating, this document refers 
principally to chromating and phosphating, but ah included coloring and immersion plating processes in this 
category. DeveIopment Document for Existing Sowce Prefreatmed Stan&& for the Eiecntoplarimg Point Source 
Cafeguty. BPA Na. 4401 1-7 W085. February, 1978. 



other constituents of potential concern, e.g., cadmium, nickel, or cyanide.) The zirconium 
process also is not coloring, which the LBD defines as a "chemical process in which the metal 
surface is converted into an oxide or other insoluble metal compound." In the zirconium oxide 
process, the aluminum is not converted to an oxide, but rather is coated with precipitated 
zirconium oxide. Finally, the process is not immersion plating, which the LBD describes as a 
process in which "a thin metal deposit is obtained by chemical displacement" of the basis metal, 
such as the plating of aluminum with zinc or tin m d .  As noted above, the zirconium oxide 
process does not deposit a layer of metal, but rather a layer of zirconium oxide. Therefore, the 
zirconium oxide process is not covered by any of the four processes discussed in the LBD. 

Jn subsequent letters discussing the scope of the F0 19 listing, EPA has referred to the 
LBD to assist in determining whether various coating processes are within the swpe of the F019 
listing. While none of these process= were the zirconium oxide process at issue here, EPA has 
not determined that any other processes, other than chromsting, phosphating, coloring, and 
immersion plating, are included in the scope of the F019 Iisting. Therefore, a determination that 
the zirconium oxide process is not covered by the F019 Iisting is consistent with EPAYs 
contemporaneous (as evident by the LBD) and long-standing interpretation of the scope of the 
FO t 9 listing. 

We also examined the analytical data you provided for samples of waste generated from 
the zirconium oxide process. While these analyses do not serve as a basis for our decision that 
the zirconium oxide process is not included in the F019 listing, ow assessment of the results 
indicate that the sludge generated by the process is relatively low in the potential constituents of 
concern (e.g., compared to constituents identified in sludge generated from the zinc phosphate 
process used in automotive manufacturing; see 73 FR 3 1756, June 4,2008). In addition, as was 
noted in the information you provided, the zirconium oxide process appears to have a number of 
potential environmental advantages over the zinc phasphating process, in addition to the 
advantage of not using toxic chemicals associated with other conversion coating process. These 
include: the use of less energy by operating at significantly lower temperatuses for t ess time; the 
production of dramatically less sludge from both the baths and the wastewater treatment sy stm;  
and the significant reduction in the overall use of water. 

Therefore, based on the information you provided to EPA in your fetters and our 
meetings, the zirconium oxide process used on automotive bodies that contain aluminum is not 
within the scope of the F0 19 listing. As a result, the use of this coating process would not 
generate a wastewater treatment sludge classified as EPA Hazardous Waste code FO 1 9. Note, 
however, that while it appears unlikely based on the information you provided, the waste is 
question could be hazardous if it exhibits one or more of the characteristics of hazardous waste in 
40 CFR 261.21 through 261.24. Finally, states are authorized to implement the h m d o u s  waste 
program in lieu of the federal program, and state regulations may be more stringent than the 
federal regulations. Therefore, T suggest you contact the appropriate agency in the states in 
which this process may be used to confirm the regulatory status of this waste stream in these 
states. 



--ROW Mingm, D k t w  af the Materials Recovery and Waste Management Division, m T  . 
QfTk~f  Resmgce C w a t i o n  and Ram- at QQ3) 3&8252. .... ., ,, , ............~. :- A 
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H m & , u s  Wete  IdentSmhn QdC4WP) 
Offm of Solid Waste 
U.S. E * m I  Pmteetion Agency 
1200 P ~ y 1 ~  A m w ,  NW 
Washingtan, D.C. 20460 

Dew Mr. De:Uin~er: 

This letter is aubrnifid on behalf of the A l l i m  of Automobile Manufacturers in support 
oFiwmpwt .& & determination that use of a zirconium oxide process as pi@ ai 
coaling- m~awbm&~~bo&w containing alufnirulm will mt b m m  
wwtmatw sludge b be ektfied @ ,Madous waste FO 19. 

As a p@&&my mere  I would like a thank you and your staB for-taking the ti'm to 
m ~ &  w i f h m -  &@m AIIians4~ m<d ib m b ~ r  compmies, and Wo of thei~.oq&i& 
v d d ~ ,  N$#& 19+ @l& t0q-s tahg5@~Ah @l&~wi~hd:?il;1@. 

-&d&, we. b t  tkautmi-ctiiwe hhtq k.h ,&e ,=&  stage^ d q W n g  
zing p h ~ s p ~ q n  automotive Wea with a zirconium oxide process. %he pwwe OF.& 
meeting wm to ~ ~ f w m t i o n  regarding the chmwtai~tics of the zbnium,ox&k pm~m, 
and to ~ & $ ~ i @ . ~ ~ a p y ~ ~ t a l  md energy advantages. In addition, the two 
i n & p e n ~ , & & ~ o f & ~ n i u m  oxide process, H d e I  and PPG, provided BQ@*- 
dw i-&m r e d i n g  their respective propr iw  pro@esse~?.&d~ d k w d  
oc,nfidmW, fomt~tk md &@a w4kh CBI.-authdid &,A repwaMimeb 
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However, a significant concern has arisen regarding the possible classification of 
wastewater treatment sludges from the zirconium oxide process as hazardous waste F0 19 if there 
i s  any aluminum present on the automotive body substrate. That analysis hinges an whether the 
zirconium oxide process is "chemical cofiversion coating" withihi the scope of the FQ! 9 listing. 

For the reasons discussed below, we believe that the zirconium oxide process is not 
chemical conversion coating within the intend4 scope of the F019 listing, and we respectfully 
request your office to provide us with a reguiatory determination confuming that wastewater 
treatment sludge resulting f k m  that prncess will not he F019 warn. 

Benefits of the zirconium oxide Process 

We have attached to this letter the non-confidential descriptions of the zirconium oxide 
prmess that were prepared by Henkel and f PCi, and which were distributed at our meeting. The 
salient features of both companies' processes can be summarized as follows. 

m, the zirconium oxide process uses fluorozirconic acid as the principal active 
ingredient in the pretreahmnt bath. Unlike zinc phosphahg baths that must be heated to 1 1 So F 
or higher, the fluomzirconic acid bath functions at ambient temperatures at least as low as SS0 F. 
This difference alone results in significant energy savings as compared to zinc phosphating. 

Secon4 the zirconium oxide process also eliminates several conditioning, activation, 
seaIing and de-ionid water r i n s  stages that are required in the zim phosphating process. In 
addition, the water that is used in later stages of the zirconium oxide process can be "cascaded" 
back upstream in the process and re-used in rinses prior to the fluorozircunic acid bath (unlike 
zinc phosphating, where post-phusphating rinse water cannot be reused ahead of the 
phosphating step). Both factors combine to significantly reduce overall water usage. 

Third, the fluorozimnic acid bath d ~ s  not contain cadmiurn, chromium, nickel or 
cyanide, the constituents of concern identified in the F006 and F019 listings. It also does not 
contain many other d t u e n t s  that are wed in zinc phosphating, such as manganese and 
phosphate. As a result, none of those constituents are found in the bath sludge, which is 
principally composed of non-hazardous zirconium salts that have precipitated out of solution 
during the reaction stage. Further, there are also significant waste minimization benefits, 
because the zirconium oxide procw generates dramatically less bath sludge than does zinc 
phosphating. 

Fourth, and for the same reason, the zirconium oxide p m s s  does not contribute my of 
those constituents of concern to, nor does it contribute significantly to the overall volume of, the 
facility' s wastewater treatment sludge. 

Fifkh, the zirconium oxide process results in a deposited layer that is ultra-thin. Henkel 
indicates +hat the zirconium oxide layer is approximately 20-50 cmometers thick, anb PPG 
indicates that it is in the range of 10-100 nanometers. Both vendors note that a zinc phosphate 
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layer is typidl  y in the range of 2,000-1 0,000 nanometers - i .e., two orders of magnitude higher. 
The reduced volume of deposited material means that materials handling requirements are also 
significantly reduceit. 

Sixth, the footprint of a zirconium oxide process line is approximately 30% smaller than 
that of a zinc phasphating line. For existing kcilities, this allows changeover with relatively 
little disruption; for new greenfield facilities, it means smaller plants can be built. 

Seventh, the zirconium oxide pr- meets all of the demanding quality control 
requirements of the automotive industry and, in fact, is actually seen as a superior process to zinc 
phosphating. Envimnmental ly beneficial initiatives in the automotive industry often run into 
quality control issues that prevent their implementation or dilute their impact. Ry contrast, the 
zirconium oxide process has passed all quality control issues with flying colors, which will allow 
the: automotive industry to cost4fectively reaiize ail of its energy and envrironmental benefits. 

The zirconium oxide process is not a uchemical conversion coatingW arocess, 

As notd above, the status of wastewater treatment sludge from the use of the zirconium 
oxide pmcws on dufninum depends upon whether the zirconium oxide process comes within the 
scape of "chemical conversion coating" as used in the F019 listing. A careful review of the 
intended scope a f the F0 19 listing, based on the discussion and response to comments in the 
listing background documents, as well as subsequent Agency determinations, supports the 
conclusion that the zirconium oxide pmess is outside the scope of the listing. 

May 19.1980, regulations 

The Subtitle C program was effectively established on Ma 19, 1 Y 80, with the Y promulgation of 40 C.F.R. Parts 260,261,262,263,264 and 265. Some of those rules were 
designated as "interim final rules" on which the Agency accepted comments until July 1 8,1980, 
including the lists of hazardous wastes sat out in Subpart D of Part 261. 

The May 19, 1980, list of "hamdous waste fnrm nonspecific sources" set out in 8 261.3 1 
did not include F019. Instead, as discussed in more detail below, the listing for N06, 
"wastewater treatment sludges h m  electroplating operations," would have included chemical 
conversion coating af aluminum as one of the covered tlectrop iating operations. 

Due to the large number of hazardous wastes that were listed in the May 1 9,1980, fml 
rule, EPA explained that "[dletailed justification for Isting each hazardous waste. . .is 

' 45 Fed. Reg. 33066 (May 19,1980). Parts 260,262 and 263 were initially promulgated in Februaay 
1980,45 Fed. Rcg, 12722 (Fcb. 26,1980), and were amended as part of the May 1 9,1980, rulemaking. 
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contained in *alfic b'aeikgmund aoCuimmtsg and so will mt be set hdh  in this preamble.'d The 
Listing Bakkgmd DorHumat (UBQ) is thw -h refbema source material far detaining the 
Agency's irrtent with respect to each of the Hstd wstes. 

El&mpla&ing, ns &@aS isa #hi& k m f ,  iInol& 8. wide raqgc of p r o d u c ~  
prows- which utilize a large number bfmw materials. Production process= include 
cmamcm and p e n h w ~ m e t ~ ]  ' ~ k ~ ~ ~ n g ,  mod$Amg, &Wemid m m v d m  coating 
(La, mkdng, r~k#ma&b pbqh#hhg a#id bmmimpht&&, e l m h ~ s  plating, 
chemical etching and mill@ -printed cianit board rnmuia~twiq.~ 

Thepha%oI.m bytbie Agemy is @it& skgdfimrit. Unlike e v q  0th process that 
i,t rnmemtd in th deMtbnho!f  lali ling WQW, EPA gave a further m w n  of the 
o p d u n s  thal wmprisa "chemical conversion mating." Moreover, EPA used the limiting 
q u a l i h  'k" (%at is?% miha than ihe m m  bxpdy:a "eg" ("for examplep?. A Mr reading 
of this language, in the passage where EPA is dacribiag electroplating "as defined in this 
document," is that "ohmriid cmvmim eoahgn' "hlohg, chmmati,ng, pbsp'hating and 
inmemian plahf - and no process? 

As noted above, the Agency mcepted public comment on the " k ~ m  find'' listings in 
the May 19, 1980, regulations. On November 12, 1980, EPA Wid the lists af hazardous 
waste and provided its response to cmmcsn~s? With respeot tu 'FOQ6, EPA to& two wtians to 
modify the listing. 

Fiwl, the F006 listing was revised to exclude six 4pecidc electroplating pcesses that do 
not use the constituents mf wmem (ohrodlltn, cadmium, n d d  arrd c y W e s &  Those 
consthenb would themfore mt be expact& ta be pmmt in the wwkwaier treatment sludge. 

* 45 Fed. Reg. at 33 1 12-3 Way 1 9,1980). 

' The only other dimmim of chhemical conversion mating in t h ~  May LBD 3s as hllaws: "Chemical 
mny~sion w a h g  most cwmon1y invalves the use o f c h m t e  or phosphkankhhg baths. A 
number of acids tan alw be used {as in pa~iv&n& h t  src not asaommon as #he mhaW~hromate 
baths." id. at 84-83. 

' 45 Fed. Reg. 74884 (Nuv. 12,1980), 

Tk six pmumsea m; (I)  sulfwi~ aQid anodizing a f a ~ ~ ;  (2) tirr phting on wwkm SW (3) 
plating (-d basis) on carbon s t ~ l ;  (4) dumhum or zinc-aluminum plating on carban sted; ( 5 )  

. . 
. - .  
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s~Y:- EPA added a'soparaas l i a i n g ~ ~ i g a i m ,  ~ 0 1 9 ,  for -tm treatment 
sludges from the chemical o o n v d m  mating af abinum." The Apcy's was that 
''these sludps will not c&n$gm d & k l , - b a  Qd&e mmih~ts Q@WWC= in other 
listed w ~ i w q i t m m t  11udgts.'" TIX f;E1h9fis&g ~a b w d  only 
o n t h e ~ o f ~ m ~ ~ .  

The LBU for the November 12,1980, regulst-ions8 mver4d both FM36 a d  F0 19 in the 
samesection. & expl'ai. the hsia &r &E two ~trmgm,jo& now hgt o m =  retained mast 
of the b p g e  and discuwion fmm t%e May LED - ialuding the ~&IL@EW 
cunvemion mating a?s '"ie.., coloring, clmrnahg, pbspbting and b e m b  plating." In 
add.itim, the I40v-b~ Dl3 imb& a new sestim th& a & d  WAJs r e ~ p m e ~  
comments &cd on the May 19,1980, M n g  ofIW6. 

O f p h u l w  r&Iwmce here k EPL's mpnm to a a m t  ubjdrxg 'Yai the inclusinn 
of wastes f&m chmicai t%n~emim mating o p 6 r a 4 ~ ~ ~  W- mpaialb with 
resped to mat@ opmfieos of ~ilmim,~ Albou* MA 4 s a g r W  with the ~ommBnt, basGd 
on the presence a f ~ h m d u m  and c y d h  EPA &d  ledge &at '%he way] h t h g  
W g m m d  document dae  not pmvide a. s#wi& di-n ma cbmkd wn- wting 

= rrtQ 
opw#ms. Comqumflyl &~QI& @PA m&&hed &anicd,mv&oq mat@ ap~Woris in 
the eleclr@atin& a m ,  it s d  "th& 1.- bd~gnmd ~ ~ ~ ~ v c l i 1 1  b~ mid to 
include a more detailed Biscu~iun s5dmnieal wnwmd~h poa- qmratimh'"' 

That r e k b  took the form of a detailed, two-page discussion that r e p l d  the two 
sen%m~es quoted slbeve in m o t e  4. The new dhoim Mgitw 4 th  a gm@al dedp'tion of 
the camm cbmkdst i~s  d~Imm&thg, pB@qh&ing, meld ~obdng amd. immersion plating - 
namely+ that Cey ''apply a c083qgIta4h~ p v b w i y  deMW metal or bwis~metal fm hneaeed 
cmsion prdt&tion, bM&ty, p r w  ofthe surfbe fat ~~ wa$iiags or f ~ l a t i o o n  
of a special appearance." It then continues with a ddaibd discussion of each of those four 

-- 

chingMrigpifig aawiakd w&h a dm a d  ahmibum plating on mlm stwk arad~(6) &mica1 
w h i ~  an8 d l *  rrf ahmimum &e 40 C.FR. 8 261.3 1 (2007) @W Eis- 

45 Fed. Reg. 74887 (Wv. 12,1980). 

@dCWWdD - Q q a e  md Rpo- Act, Subtitle C - idmtif~ation and 
L$ting of HaraahXk 31 m d  261.32 - ~ i d k i g  d d ~  ?+qtes (Finalizstion of May 
19,1980 H ~ o u s  Waste List], U.S. hviro-I h k c t i r n  Agency> M c l e  of B&d W W ,  
Nwember l4,1980,1941.28; Ehhplaeifig and Metal Fhi shhg  Operathn~ ( : ' S I b d e r  W'?. 

I '  id. at 36. 
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processes - d only those four process=, There is no "catch-all" category, and no suggesaion 
that: any otkm pmam mi@ law be: categorized as ohanid cmvem'm ca&ng. 

In summary, kk very &z'Wt mA bm a l w w  h&nded to d e h e  "'chankl mrtvtxsion 
coating'+ to inohktWy @r,p i f i c  processes- ~hmmi.ng, phqhadng, m l  calming, and 
irnm,ersian plating- Tn the next d m ,  we show that the z i d m  oxide m s  does not meet 
the November W ' s  description of any of b s e  four processes. 

Ik is obvious that thw.&mm~ium a x i d e - m a  is nd$her ohmating nor phosphating, as it 
does not use my chromium, chromic acid, phasphat&, or phwphori~ acid, 

The kopiurn k d j e  p t s s  ia dm not '"mlorin~,'* which is M n d  in the November 
LRD as ''a &mid pmms in w&h the metal surf& k converted into an oxide or other 
imohuble metal m p d . " ' '  & o w e d  in the a x t w ~ t s ,  md.wpl&nd at mc hdn~, the 
z k n h m  aide p a s s  damnot entail the cowemion of the a l m i m  substmb into either an 
oxide oraninsoEuhla compoud Wead, the B- awhce~rewts with the flwmirconic 
acid, which mimes a hdW&e in pH, wh& ca- zirmniutn to precipitate out of 
solution and ta b , ~ t c t l  on t h e , a l ~  substrate. (Ah, &om a more mllqufal 
perspdw, the zimnirn0x& layer m the dupykum s a m  has vay little to no color at all, 
and warrld hardly be bmsidmd rpn e&ective ' ' ~ l & ~  process.) 

t h e - ~ ~ m - o x i &  p m e s  is  not 'Tmersion platin&'' which is described in the 
November IBD m *ta process in which a thin metal d q d t  is ebtaimd by &emkal 
d i s p l s m t  gf the haails J aqetal,"" FJawdwr identi* the kilowimg m&ais as 
those W w&Z. by&& F ~ S ;  Ih, wpm5 pld, m d *  a d  ~ Q C .  

One critical distinction between the zirconium oxide proms and immersion p h q  is 
that the thenium oxide pmccss do= not deposit athin layet of metal, but rather deposits an 
ultra-this-hym of s metal o m .  Metals p l ~ e  mmiwms, while metal mides (incEud@ m i u r n  
oxide) rn insulators aPviq4mg st@ Thish import& in 1- st- of t h  d e e t t o d n g  
process an automotive bod*, as it will affect the range and magnitude of wltage adjustments 
that are required in those stam. 

h o h w  cri;ticd distinction is-fhomt the '%bemicat d i s p k ~ ' '  ofthe basis metal that 
o m  in immersion plating is the result of oxidation and redwtiun madam in the bath, where a 
metd sdt must be redpced b the metallic .st* in or& tg b d - W .  Qy ccrmtrasb the 
zirconium oxide process dPm not rely on any W o x "  Wens for the deposition of the metal 

I1  Id. at 5. 

l3 ld. 
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Bcmm &B hnim s x ~ p - s  h ~ m o t ~ c h m m g t i n g , . & ~ + ~ ~  L mt 
c~iirug, and is ml inmWwi~pMlh& 41 s dew- in in in $he Wmmmbm LBD, it i~ ~i'b 
mt chemical mv&m d n g  within t h ~  sss~h oPth&X$t,S listimg 

We b w e w I y  resmrqi& tlwdk&ie W s  of K R A  in-m, id 
haw not f b d  my i m m n ~ e  in which E F A > b  &tmk&that w~pmcetu ntbr~tihan ~hmtiq, 
phqWqg, m b * . ~ ~  h t ~ ~ i o n  pMngmms within the smpe n f ~ h e t k i i ~ l  m d n  
m a g  hr pupas= af&e F0k9 U&q. Mom99e~, we have h d  .wed ,bummi& ia *h 
BPA hpli&tly accepts .the pmpositim tha% &mid ~ r n v d m  cuating-hd& omlythe l a w  

pmBSw. 

The .most -2 d~ammt 1s a letter dated AugW 3% EgW) q o n d h g  b inquiry 
'%heher a c&n 'almhum pwder prepratiron process' is cmdered chemical conversion o f  
aluminum'' because it "docs not inudve dmma#ing metal oolory, immmim~pJ,ating, or 
phoqihtiag g~ defined in the F019 11-g background document" The Agemy m-ed that 
"fa]hhwgh the '&dm p w d a  ptqmmtiun pme.~~' dam mt ukilize ~ y ~ ~ a t e  
compouwb, b d w  inv~lve phosplwthg @ut n@ z b d a u i ~  @IQS@W%@ to &ps&-a layer of 
pIIOsph&~ &r S-C p p d ~ f l ; ' '  1- si@kmme of this 1- is tbl ERA>dkdmat Net3 'the 
d o n  that chemical m n v d u n  matifig imludes only chmmtiq, meid mMng, immaminn 
pWmg+ apd phmphahg. Instead, EPA detmmhd that the prows at issw ww in h t  wiWn 
# h ~ ~ p o f ' p h o ~ n g " a ~ b e d i n ~ ~ o ~ m .  

Another supportive doc- is a letter dated M m h  7, 199 1, responding to a delisting 
petitim for waa&ew&er treatment al* &enmated at a WliZy that xwn.mK- p-msitid 
aid plate. tor tho lithQ&o iaduIq.ls Afkr d*thcptifioner*s p-aH==s, the 
Agemy slated hat 'bone of Fuji's pmaisa (imhdhgits dhtepo~ess) u d l k  a n y ~ c ~ ~  
o o m w  ar- inw1vo an o~ideqmvwbn, ph,spLa-a m o b m t w m ~ i o a  
mating p ~ e s s .  Thedme, We are no4 mn&d that RWs s ~ p p m k  processes 
(includi ng its silicate promi!%) fidl within the mope ofth@, & m i d  ~ B V ~ S ~ O I ~  waling prmeSrB 
regulated by the EPA Hazardous Waste No. FOZY listing (see [Nwmber LBD])," EPA 
mnr=ludsd that the petitioned w b  wtw,'thetefw not P019, and Ukslt no dekhg w s  irmessay. 
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li,sttiq.16 In respawe ~~e~~~ that the ~phqWing p e s s  at k u e  involved amorpilous 
coatings, while the LBD referred only to crystalline ocrhgs ,  EPA SUM that it intmW to 
include h th  typea of yhnsphating and r e f m d  to !mu ~ i a t i f i c  texts to support its poition. 
While we would e q b t i c  Jlp not endme mmh an gpmwh here - i.e,, looking outside the LBD 
to d m m b e  the w s  intent thmh - it h isertkl~s  l s s s E i v e  to note tbm the r e h a a s  
cited by EPA actudLy support m position. 

The first mkrewe was to G k m h l  and Pmcm Tmh0110gy En~ych@a m a w -  
Hi ll,1974), which 8tates that "cmwmion coathgs are formed &emid ly  by causing the surface 
of the metal to be CcmCmt&d' into a @tfy&mnt arnaiphow or ctystalljme &ng,] part or 
all of which wn&s ofan oxidized fOrm afthe subme metal," The s d  refmmce was rn 
ASTM > S t d a d  m74-80, which &fines m m i i o n  ~ o d n g  as "a process ~~ by chernkal 
or &ch-haI keamimitlsf~emtdlic.s~aee that gives ampddd layer wmining a 
m m p ~ ~ a f  the mW." & explabed in detail above,,W -iwn oxide prows daes not 
come within either of the& broad d ~ ~ ~ .  Nevertheless, we respectfully m b i  t that thwe 
third party descripthm do not, and cannot, supmale the det~ led  regulatory definition of 
" c b ~  m m ~ i g m  tx@inf as "'mloring, dmm@mg, p h q h b q  & immersion plating." 

The od y .autom~dve-~plrtn~ h .bhe U d a  Pt- w& the zkmiurn wide pcass  is in 
we is Fbd's Twin Ci tics plant, & operation of the w w  pmcm began in late November 
2003'. As a comxqmce, am WE &i wailable any amlw clii&br the waskww 
trmtment shdgefrona the zirconium ~ x i d e ~ ~  he. Howevm, t h e A l 1 b  has m e  
m a n ~ e n t s  for ~ p l i n g  mlyds of h t ' g l ~ & ,  d i t h  Wtl be m l . I d  over a &-week 
mod. AlEowing for necessary hbmatq we&, pqamt1011 of rep-, eta., t W  data w i U  not 
be available until June 2008 at the earliest. 

As,w mpkmd &mg our m m  a e  reawn that the Alliance is cond-ng *e 
s5&npling is $0 sup@ an dtegmtive ~~ for the *thim of Supplem~.al ru1emmp to 
amad the FOl9 iis- in the went that 6he &mcy debmines that the ~ ~ w n  oxide pracess 
is chemical mnwrsion.co&ig withh, the,m~~~ of that hthg. For dl the reams stated above, 
we do not believethat m h  .a ,-on wmld be w m ' k d ,  but we obviwsly do not 
pmsme to pdh the omerrre of yam &likmti~m. 

However, we do ~~y urge y m  b issue the rqpdatary de tudd ion  requested in 
this 1- without regard to the wailahi1ity of-that d y t i c d  data. As you noted dwing ow 
meeting, #e ~egu1at~ry i,ntq-og.w we a h  &a ?mWld d@mmmtmn that is 
independ- of any d y k d  bfg: either the zirconium oxide prows L cbmkaI tsomwemin 

16 9444.N87(2),I"axhck11259. ~ ~ l ~ ~ r s l s w a i ~ ~ ~ e b F 0 1 9 1 k f i n g w a f l ~ n d e d  in 1990 
to spbcif~atly mlwk "zirconium phpqluthg in duminum can washing when such phqktin.g.is an 
exclusive conversion mating process." 
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within the intded scope ofthe pOl9 listing, ur it is nut. No d y t i ~ d  tia@wJ&wd 
h.onkrto m4ce that d e t a w .  * 

Further, as we noted during the meding, the wmtmvm heatment &&e &at $ h ~  
Alliance is plamitg to sample will came from numerous other proawes an@ apmlons wirhin 
the Ford Twin Cities pant, and not solely from the zimnium ox& process line Henkel and 
PFG have provided your office with their crmfidential, p p r i w  information regarding the 
chemical composition of their bath mlutim. Those are the only mmtiknts that the zi,roonium 
oxide ~s could ywssibly wntribute to the facility's wastewater treatment dudga. 

. h summary, we. rqwtfblly submit that you need not awaia receipt of any analytical data 
fmm the wastewater treatmemt sludge at the F d  Twin Cities plant b e h  responding to thh 
requoat far a regulatury determination. 

?. 

Conclms k n  

The   to motive industy is at a c r o s ~ ~ a d  as it c o ~ ~ t h w  its emrts k produce 
envkmentally-friendly vehicles in an envimmentdly-fiwdly way. Increasing the use of 
ahuninm on vehi~lea will improve fuel efficiency and will reduce dsrsions of greenhouse 
gases. Switchmg h m  zinc phusphating to Ohe zirconium oxide process will save energy, use 
less water, minimize waste, mhce materials handling, and diminale constituents of coneem 
h m  wastewater treatment sludge. The switch will dm 8110~ d l e r  plants to be built, will 
meet all quality control requirements, and will result in cost savhgs to the Ind-. 

A d d d a t i m  by the Agency that the h n i u m  oxide process is not chemical 
conversion coating within the scope of the F019 listing will accelerate this switch by removing 
an unn8cmsary and u n i n t d d  regulatory bani-. W e  firmly believe that such a determination 
is supported by an examination of the chemistry involved in the zirconium oxide pracess, the 
bguage used in the relevant Listing Background Documents, the discussions in those Listing 
Background DocumerafrE, and prior Agency detambations. Fmther, we respectfirlly submit that 
no sampling of any wastewater trdmmt sludge is requkd in order to ma!: the determination. 

The A l l h e  is deeply appreciative of your considemtion af this ques t ,  and we lock 
fornard to an expditir3Bls response. If you haw any questions, or need my further infamation, 
please do not hesitate to cantact me. 
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7c ( w I ~ . ) :  James Michael @PA) 
Rub& Kapm (EPA) - 
Julie Becker IAIlim& 7 .,, . 
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S u b M  Zirconium Oxide Pretreatment - Henkel ~onderik@' TecTalisTM Process 

Henkel and other pretreatment suppliers to the automotive industry are developing new pretreatment 
systems to replace the traditional Wationic zinc phosphate process, which has been the industry norm for 
more than 60 years. The new pretreatment systems vary in their exact chemistry from one supplier to 
another. The purpose of this memo is to explain the specific chemistry of Henkel's Banderitem TecTalis 
product, describe some of its environmental advantages, and show how different it is compared to the 
traditional zinc phosphate process used during the past 50+ years. The first three pages in this memo 
contain generally disclosed information on the new Bondem TecTalis product and process. The last five 
pages contain Confidential Business Information that must remain confidential. These are clearly marked 
with CQMOWML at the top and bottom of the relevant pages. . . 

Background 
The new zirconium oxide pretreatment technology from Henkel is called 8onderite TecTatis. It consists of 
a proprietary mixture of ingredients whose principal active ingredient is fluorozirconic acid. Fluorozirconic 
acid-based pretreatment products have W m e  very popular since the introduction of Bonderite NT-I 
approximately 5 years ago as an iron phosphate replacement. The increasing regulation and 
environmental concerns over ZnMilMn-phosphate is spurring the interest in replacing it as well. In the last 
few years, the corrosion performance of fluorozirconic acid-based pretreatment5 has been improved to the 
point that Bonderite TecTalis now meets automotive corrosion specifications to replam zinc phosphate. 

Basic Chemistry 
Fluorozirconic acid reacts with the metal substrate to form a zirconium oxide layer. This zirconium oxide 
layer is approximately 20-50 nm thick. This is much thinner than a zinc phosphate layer, which is 2-10 pm 
(2,000-10,000 nm), and there is much less material in the zirconium oxide layer (2b200 mglm2 coating 
weight) versus 3,000-4,000 mg/rnz for zinc phosphate. The coating weight and thickness depends on the 
exact coating conditions (e.g. concentration, temperature, time). However, the largest factor controlling 
coating weight is the substrate, with increasing coating weights on aluminum < cold-rolled steel c 
galvanized steel. The atomic force micrograph below shows the coating's nodular structure (1 pm x 1 pm). 

1.w LI* 

Figure I. Atomic Force Micrograph (AFM) of a zirconium oxide coating on cold-rolled steel (CRS) 
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The XPS data below shows the elemental composition of a typical 20-50 nm thick zirconium oxide coating 
on an electrogalvanked surface. The XPS data plots the atomic percent of the various components in the 
coating versus the depth of the coating from the air-coating interface (zero) down into the bulk metal 
substrate (zinc). It is clear that the coating is composed of primarily zirconium (Zr) and oxygen (0) with a 
smaller amount of zinc (Zn). Underneath the coating the bulk Anc is seen in the galvanized layer. The 
carbon (C) detected is due to atmospheric contamination and disappears very quickly away from the air- 
coating interface. Based on this data from a galvanized surface, the zirconium oxide layer contains some 
of the substrate metal ion (Fe, Zn, or Al) within the mating. This is difficult to conclusively prove because 
none of these automotive substrates are perfectly flat and smooth on an atomic scale; however, this 
assumption is consistent with all the data - - - -  .-- -  v - ----- - - --7- I --  - --- -. ----  

Figure 2. XPS Spectrum of a Bonderite JecTalis Coating on Electrogafvanized Steel nwbamsr1-r 
~rw&maM.rrt 

~onder i te~  ~eclsl io zirconium Oxide Pretreatment Process, _, - .  , : 
The Bonderite TecTalis process is simpler than a traditionaI zinc phosphate process in that there are 
conditioning and post rinse (final seal) stages. The only heated stage&) are the cleaning stage(s). In t 
figure below, the heated stages are shown in red and ambient temperature stages shown in light blue. 

' . I  ulq - 1 9 1  m m m  mt 
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Cleaning Water Rinses 
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Figure 3. Comparison of Traditional zinc Phosphate vs. Bonderite TecTalis Process 



The new zirconium oxide technology can fit into an existing rinc phosphate plant by using the unnecessary 
stages as additional water rinses. However more importantly, a new greenfield plant can be designed with 
a smatler footprint that uses less water and less energy than a tradasnal rinc phosphate line. This has 
both environmental and economic value a5 oudined in the next section. 

Environmental Advantages af the Bonderite TecTalis Pretreatment Process 
Ni- and Mn-Free. Bunderite TecTalis is free of regulated nickel and its primary active ingredient is a non- 
regulated metal, zirconium. 

Phos~hateFree. Bonderite TecTalis is totally free of phosphate. In fact phosphate is detrimental to the 
new process as it precipitates the active ingredient, zirconium, as zirconium phosphate. 

NMeFree. No typical accelerator compounds used in zinc phosphating, e.g. nme, hydroxylamine, or 
nitro-compounds, are used in Bonderite TecTalis. 

Ambient Temperature (lower enem). Bondaw TecTalis operates at ambient temperature (even as low 
as 55 OF), so there are significant energy savings over a zinc phosphak bath that requires a constant 
temperature of 1 1 5 O F .  

less Bath Sludple. Very little sludge is p r o d u d  in an operating Bonderite TecTalis bath. No sludge 
removal has occurred at the Ford-Twin Cities facility since: it started running 3* months ago. Generally, a 
zinc phosphate bath must be continuously desludged. The exact rate of sludge generation in the TecTalis 
will be determined as the product is run for a longer period of time. 

Less Wastewater Treatment Slrrdsa The total amount of wastewater treatment sludge should be reduced. 
The exact amount is dependent on the production line and wastewater treatment pmess. An explanation 
for this reduced sludge generation will be more apparent in the Confidential &ion of this report 

Shorter Treatment Time. The new Bonderite TecTalis pretreatment builds its corrosion protective layer 
within 3040 seconds, whereas a traditional zinc phosphate line requires 120-1 80 seconds of reaction time. 
This shorter time translates into a smaller tank design, lower water requirement, and a smaller footprint. 

fewer Stases Rewired. The Bonderiie TecTalis process does not require a conditioner stage that is 
required to control the crystal morphology for a zinc phosphate process. Also no stage is required for a 
final seal. Thus, two fewer chemical stages are required along with the necessary water rinse stages. This 
significantly reduces the footprint of the pretreatment process line as well as reduces the total amount of 
water needed to fill the stages. 

Improved Rinse Water Mana~ement The rinse water after the knderite TecTalis treatment can k 
cascaded back to the stages ahead of the pretreatment. This allows for more efficient use of rinse water 
than in a zinc phosphate process, whih does not allow the rinse water after the zinc phosphate stage to be 
used ahead of zinc phasphating due to the possibility of prephosphating and prevention of a proper zinc 
phosphate layer. 

Overall, the new Bonderite TecTalis pretreatment process has many environmental benefits over the 
traditional zinc phosphate process, and no new detrimental features. It represents a significant advance in 
environmental stewardship within the automotive metal pretreatment arena. 


