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FINAL  REPORT FOR POLLUTION  PREVENTION  CHALLENGE  GRANT 

Prepared by: Dann  Dettman,  Project  Coordinator 

CAROLINA  GALVANIZING  CORPORATION 

I. Project  Scope  and  Pollution  areas addressed: 

During  the  galvanizing  process  metal is pickled  in 
hydrochloric  acid  to  remove  metal  scale and rust  prior  to 
applying  a  zinc  coating. A fresh  pickling bath starts.out at 15% 

. hydrochloric  acid  with  little  or  no  disolved  metals present. As 
the  work is processed,  iron is disolved  into  the bath  and the 
metal  level rises. Zinc  is  also  introduced into  the  bath by 
means  of  stripping  reject  work  or  from  zinc  left on racks and 
fixtures  from  previous  galvanizing runs. As the  metals rise, the 
free  hydrochloric  acid  level  drops and  more  must  be  added  to 
maintain  the  pickling rate. Eventually  a  disolved  metal  level 
will be reached  where  pickling  action will cease and  the bath 
must  be  discarded.  Due  to  the  low pH and high  metal  content I 

this  material  must be handled  as  a  hazardous waste. Present 
* state  and  federal  regulations  require  the  waste  to be solidified 

and stabilized  prior  to  landfilling, or the  material may be deep 
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” 

well injected  until  November 1990. 
In  lieu of land  disposing  as  a waste, a  method to  separate 

the 3 major  components was investigated.  If  successful, this 
would  allow  the  recovered  acid  to be -reused in the  pickle 
process. Iron  chloride  recovered  from  the  waste  could be used as 
a  water  conditioner  for  waste  treatment  operations and the  zinc 
chloride  recovered  could be used  in  the  pretreatment  ..operation 
called  fluxing  prior  to  galvanizing  or  sold  to  other  industries 
needing  zinc  chloride. 

Chemical  analysis  shows  the  main  components in the  pickle 
liquor  waste  vary in strength. Typically  the  range is: 

5-8% Hydrochloric  Acid 
5 1 0 %  Iron  chloride  (Ferrous and Ferric) 
4-11%:  Zinc  chloride 
0.5% Misc. metals 
Balance  water 

PH 0-1 
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Separation  methods  investigated  included ion exchanger 
selective  chemical.precipitation,  metal  encapsulationr and spray 
roasting . 

11. Assessment  of  Technology 

1. Ion  Exchange 

Two  sources  of  ion  exchange  technology  were investigated. 
The  first  source  was  manufactured by  Eco-Tec  Limited  located 
in Pickering,  Ontario.  The  unit  they  manufacture  is  called 
Acid Purification  Unit  (APU)  and  is  designed  to  continually 
remove  mixed  heavy  metals  from  acids by absorbing  free acid 
on  the  ion  exchange  resin  beads  and  allowing  the  metals  to 
pass through. This  stream  containing  the  metals  is  removed 
from  the  system  and  discarded  as  a  byproduct  which is 
normally  chemically  treated by conventional  metal 
precipitation  methods  which  result  in  a  mixed  metal  sludge 
that  must  be  landfilled.  The  application  we  were  seeking 
would  take  this  mixed  metal  stream  and  remove  the  zinc 
resulting in a  zinc  chloride  solution  and  a  iron  chloride 
solution  with  a  small  amount ,of various  metals  remaining in 
the  iron  solution. By coupling  another  metal  selective  ion 
exchange  unit  with  the  APU  unit,  this  separation  was 
attempted. 

- 

The  initial  step  was  to  conduct a performance analysis. 
A 2.5GPM size  was  selected  in  order to process  all of the 
waste  pickle  liquor  generated by Carolina  Galvanizing 
Corporati0.n in  one  month by operating  the  system  one  shift 
daily  throughout  the month. An  average  waste  feed  stream  was 
characterized at: 

8% free  HCI 
10% iron 
6% zinc 

Although  this  "typical"  stream  would  not  remain  constant  from 
batch to batch,  it  would  give us a  point  on  which  to  analyze 
the  performance. 

The  results  of  the  performance  analysis  were not 
favorable,  even  using  the  lowered  metal values. The 
recovered  streams  are  as  follows: 
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Recovered H C I  6 % H C I  2% Iron 2.3 GPM 
Recovered  Iron 1.3% Iron 0.3%HCI 1.7 GPM 
Recovered  zinc 0 . 5 %  .Zinc 0.6% Iron 0.2% HCI 31 GPM 

The  recovered  streams  were  unacceptable  for  the  following 
reasons : 

1. 

2. 

3. 

4, 
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Recovered  HCI  values  too  low  in  strength  to  effectively 
pickle  steel 
Recovered  zinc  solution  has  too  low of a  zinc  value and 
too  high of an  iron  level  (actually  higher  than  the 
zinc). 1 

Recovered  iron  solution  too  weak  to  be of any commercial 
value  or  use  as  a  water  conditioner. 
High  water  consumption  to  process  waste (35 GPM). 
Weak  solutions  resulting in large-volumes - would require 
excessive  storage  capacity and additional  equipment  to 
re-concentrate  to  usable levels. 

Costs  for  equipment  to  produce  the  above  results  are 
$200,000. With  the  resulting  streams  being of  no  usable or 
commercial  value,  additional  equipment  would have to be 
purchased  to  strengthen  the solutions. Estimated  costs f o r  
this  equipment  would  exceed $300,000 as  one unit  would be 

I) 

required  for  each stream. In  addition,  added  auxiliary 
equipment  and  tanks  would be required  and  additional  labor 
requirements  make  this  process  unattractive.  Furthermore, 
once  the  excess  water is removed  during  the  concentration 
operations,  treatment would  be required  to  meet  discharge 
limitations  for POTW use. 

Even  considering  these  disadvantages,  the  greatest  one is 
the  high  iron  level in the  zinc  stream,  which  produces  the 
largest  volumn,  Even  after  Concentration,  the  iron  level 
would  be too  great  for  reusing in the  galvanizing  process and 
would  be  of  no  commerical  value  for  any  known  process 
requiring  zinc  chloride solutions. 

A second  source .of ion  exchange  resin  was  tested  to 
improve  the  zinc  removal  efficiency  and  system performance. 
A sample  of  a  zinc  selective  ion  exchange  resin,  trade  name 
Amberlite  IRA-400,  was  obtained  from  Rohm  and  Baas  Company of 
Philadelphia, PA. Bench  scale  tests  were  performed  on  the 

I 
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resin  using  an  acid  adjusted  to  similar values. In 
addition!  a worst. case acid  bench test  was  performed using 
an acid  with  11% zinc. These  results  were even less 
favorable. 

It has  been  determined  that  the  acid  contains  iron 
disolved as  .ferrous and ferric ions, As a  result , the ion 
exchange  resin  cannot  differentiate  between  the  zinc  ions and 
the  ferric  ions,  thus  separation by ion  exchange  is not 
possible  with  the  mixed  iron ions. 

In  conclusionr  the  ion  exchange  equipment  available  today 
can  effectively  remove  metals from a  pickling bath  in low 
concentrationsr but are not  efficient if the metal levels 
exceed 2%. In  order  to  utilize ion exchange  equipment  to 
recover  free  acid,  CGC  would need a  unit on  each  of  its 
-twelve  pickle  tanks at a  cost  of  over 1.5 million  dollars. 
Even  with  this  equipment,  effective  metal  separation would 
not be possible in oraer  to  recover  the zinc. 

2, Selective  Chemical  Precipitation 
Methods  for  selective  precipitation  investigated  included 

using lime and  trisodium  phosphate  to  drop  out  iron and leave 
zinc  in  solution.  Both  methods  would  require using a 
conventional  metal  removal  waste  treatment  system 
(neutralization,  clarification  filtration) and produces  an 
iron rich  sludge of no  marketable  value  which must be 
landfilled. No free  acid  recovery  would be  possible as  the 
acid would  be  neutralized  prior  to  metal  precipitation.  The 
resulting  zinc  solution  still  contained  an  appreciable  amount 
of iron  due to the  mixed  iron ions. Oxidizing  the 'iron 
effectively  reduced  the  iron  level  in  the  zinc solution. 
Although  this  method  was  investigated  knowing  full  recovery 
was  not possible,  the  results  were  unacceptable  due to: 

1. No free  acid  recovery 

2, Iron  rich  sludge must  be  landfilled,  although it 
could  be  considered  non-hazardous  under RCRA, 

3. Time  and  labor  consuming process. 

4. Poor  quality  zinc  solution  recovered  due  to  presence 
of  iron and other metals. 

4 .  
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5. Conventional  waste  treatment  system  required. 
3. Metal  Encapsulation 

This  method  involved using a  proprietary product 
available  from  Wagnerite  systems Inc. of  Gulfport, MS. This 
product, named SIOCH Acid  Extender, uses  a  sodium  silicate 
based catalyst  to  encapsulate  metals  disolved  in  the acid 
and drops  them  out  of  solution  as  a sludge. Periodic  tank 
cleanouts are  necessary  to  remove  the  sludge  from  the  tank 
bottom. A  pickle  tank  can  be  extended  up  to  four  times  the 
normal perio-d of  effective use. This  system  cannot  recover 
any metals. The  sludge must  be landfilled,  and  according  to 
the producer,  is  considered  non-hazardous  although  we did 
not test to  verify  this claim. 

. A special  waste  treatment  system i s  used to  process  this 
sludge to  landfillable  quality  (no  free liquids). This-system 
is  not desirable  due to: 

1. Special  waste  treatment  system  required. 
2. No metal  recovery - sludge must be  landfilled. 
3. Sludge  volume  increased  over  conventional treatment. 

4. Spray  Roasting 
The  spray  roasting method  investigated is built by Perox 

Inc. of Pittsburgh, PA.. Spray  roasting  involves  spraying 
concentrated  waste  acid  into a refractory  furnace  to be . 

heated. The  gases  exit  the  top of the  roasting  chamber and 
pass to  an  absorbing  chamber  to be converted  back  to liquid 
acid. The  iron is converted  to  iron  oxide  and  settles  to 
the  bottom of.  the  roaster  as granular  solids. This  system 
actually  regenerates  acid by converting the  iron  chloride  to 
hydrochloric  acid  and  iron oxide. High  quality  iron  oxide 
is marketable  and  in  high demand. A 20% hydrochloric  acid 
solution  can  be  produced  with  a 99% regeneration  efficiency. 
The  problem  is it cannot  convert  high  levels  of  zinc 
chloride. At 1% zinc  the  resulting  iron  oxide  will  be  too 
contaminated to be  of  any  commercial  value  and  the  zinc 
chloride  will  carry  over  as  a  gas and crystallize  out in the 
scrubber  unit  and  piping  plugging  up  the system'. This 

5. 
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method,  although  promising for regenerating  acid  and  iron 
chloride,  cannot  handle  zinc in excess of 0 . 5 % ,  thus itwould 
not  be acceptable for galvanizing  waste acid. 
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WATER METALLIC  SALT 

DOWNSTROKE 

. 

WATER 

PURIFIED ACID 

RESIN 
BED 

SPENT AC ID 

SPENT ACID 

I? 
SPENT ACID 

FIGURE 3: STEPS IN THE AP P PROCESS 



Carolina Galvanizing - APU performance 

Composition (g/L) 

S t r e a m  Zn 

F e e d  : 6 0  

Zn free P r o d u c t  - 
Zn w a s t e  4.8 

F e  free P r o d u c t  - 
F e   w a s t e  - 

- % free acid recovery = 73% 

B q d g e t a r y  cost - $200,000.00 

. .  

F e  

100 

21 

6.4 

13 

12.6 

H C 1  F l o w  (l/fi) 

80  566 

6P 566 

1.6 7018 

62 530 

2.8 395 
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Mr  Dan  Dettman 
Carolina Galvanizing  Corp 
PO Box 487 
Aberdeen,  NC  28315 

PHILADELPHIA,  PA.19105 

Independence Mall West 

p a t e ;  9-1 -08  From: 
Charlie  Dickert 
Technical  Support  Manager 
Fluid Process  Chemicals 

Comments: 
Dan:We  spoke  about using this resin  to pull Zn from the  pickle liquor as the  anionic  complex. 
Iron should not be  removed  by  the  resin if it is in the  ferrous form. Zn can  than  be  recovered 
from  the resin simply by rinsing with water.  The  only  hitch to the  separation is the high 
concemtration of the  metals. If so, then  we  should  consider this approach  very  early in the 
life  of  the  bath  when  metal  concentrations  are  lower. 

.Your Local Contact is:Ed Nace Telephone:  609-488-971  3 

S a m D l e l s ’ ) t  -JQdLEEm biteratwo  Enclosed 
Amberlite  IRA-400 CI  IRA-400 

Ready to u s e  as supplied? 

Yes X No 

I f  not,  suggested  pretreatment: 

The  following test  conditions are  suggested for  the  initial  trials.  Depending upon the  results 
other conditions should  be  explored  especially with respect to economizing the system if a 
commercial  installation is planned. 

Adsorption flow rate0.5 gpm/CF Other:  Same as 4 BVhr 

Regenerant :  Water 

Regeneration flow rate: 0.25 gpm/CF 
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WAGNERITE SYSTEMS, INC. 

4422 West Beach Gulfport, MS 39501 USA 
(60 1) 868- 1 162 

Liquid Treatment 

, 
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4422 West Beach Gulfport, MS 39501 USA 
(601)  868-1 162 
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SPRAY  ROASTER 
HCL REGENERATION PROCESS 

. SPRAY 
ROASTER 

t r  

VENTURI VENTURI ABSORBER  SCRUBBER 
SCRUBBER'  SEPARATOR 

STACK 
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HERITAGE ENVIRONMENTAL SEhvICtS. IliC 

WASTESTREAM  PROFILE 

SPENT PICKLE LIQUOR .I 

" 

R q  , m s T F  &(:ID LIQUXU , CORROStUE LIRUXU , U ~ i 7 6 0  ( ~ 0 6 2 )  
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HERITAGE CNWRONMENTAL SERVICES. INC. 

WASTESTREAM PROFILE 
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HERITAGE ENVIRONMENTAL  SkHVICES. INC. 
1 . '  

- .  - .  8 ,  

WASTESTREAM PROFILE I 

UPON LABORATORY  ANALYSIS OF A REPRESENTATIVE SAMPl E. THE F O L L O W G  MAJOR CONSTITUENTS 
WERE EVALUATED: 

30% GDLIDS 
302 PH 
JQB IRON 
$04 ZN 

.5Q 
< 3. 
43,300 
9.1 ,300 

,._"".... . . . . . . . . . .  ..._"" ""._ 1 . . . . . . . . .  

II 

I 

I 
. . . . . .  I ....... "" J 

" 

Any 011s. oily W ~ D ~ O S  or olher malerials shipped to HES. Inc. which  contain deleclable levels ot PCB'% (Polychlorinatl 
Biphenyls) will sul,pxt Ihe generalor (or  olher tespomihlc! [JHIIY) lo all reasonable coots t a r  proper trnnsporl. disposal a 
Or deconlarninolion 01 all conlamihaled rnnterlnls and equlpment. 

.. - 8 .  I 
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DW2006p and D W 3 O O Q  §pectrophotometers: 
Parameters, Methods, Banges and Reagent §ets 

Aluminon 
Silva DiethyMith iocub~t~  
Turbidimetric 
Turbidimctsic 

Cvmine 
DPD 
DPD 
Dithizone 
McfiuricThiocpnate 
DPD 
DPD 
DPDZ 

DPD 
DPD 
DPDZ 

Chlorophenol Red 
Direct R a d i n g  
Direit R a m  

w Pmtolpsis - 

1 . 5 - D i p h a 1 ~ l a ~ b 0 h ~ ~ h ~ i d ~  
1 , S - D @ h a t f i e h y M d e  

Alblinc Hypobmrnire 
oridation 

PAN.  
APIuPtCo - 
Bidndmdm& 
Bi&&m 
posrphytin 
colorimetric 
midi=*" 
Turbidfmaric 
s a  surfaaana 
Iron Reduction 
Iron Reduction 
SPADNS 
SPADNS 
MBm 
c2ahagitc. colorimaric 
CaImagitc, colorimetIic 
p-Dimahp" 
btnnldchyde 
DPD 
DPD 
1,lO-Phenmthohe 
1.10-Phcnanthohe 
FerroVer 
FerroVcr 
Faro2Xqc 
TPTZ ' 

TPTZ 
Dithizone 
P A N .  
Pcri&te Oxidation 
Maaptoacetic Acid 
Ternvy Complex 

00.80 @ 
00.200 mg/L 
0-100 mglL 
0-100 mglL 
0-16.0 mg/L 
0-14.0 mgfL 
04-50 @* 
04.50 mg/L 
0-80IrBIL 
0-20.0 mglL 
0-2.00 mgh. 
0-2.00 men. 
0-2.00 mgh 

0-2.00 m g h ?  
0-2.00 UlgII. 
0-2.00 mg/L 

0-1.00 mg/L 

0-700 mgn. 
04.60 mg/L* 
0-0.60 mgh 

w.60 IllgA. 

0-20.0 @I. 
0-2.00 mgh 
0-H)o 
0-5.00 u@L' 
0-5.00 mdr 
0-210.0 pgn 
0-3.00 @L 
1M).200 W L  
0-50 msh 
M 5 0  F8IL 
0-195 P g a  
0-2.00 l n g 5 . O  

0-2.00 mgh 
0-330 pg/L 

04.00 mglL 
04.00 rn@ 
0-500 pBh 

0-7.00 mglL' 
0-7.00 mgn. 
0-3.00 mglL 
0-3.00 m a  
0-3.00 mglL* 
0-3.00 mglL 
0-1.300 mg/L 
0-1.80 mgL 
0-1.80 mgh 

04.700 mg/L 
0-20.0 m@L* 
0-35.0 mgn 
0-3.00 m@L 

- 

0-160 rsn 

- 
0-15.0 mg/L 
0-20.0 mgn 
04.00 mgn. 
04.00 mgh 
0-180 &I. 
0-25.00 mgh 
0-1.70 m@l 
0-1.70 
0-1.70 m@l 

0-1.70 
0-1.70 
0-1.70 

04.00 mgh 
04.00 m a  
0-3.000 mgA. 
63.000 mglL 
0-3.000 mgn. 
63.000 msn. 
0-1.400 mgA. 
0-1.000 rn@ 
0-1.OOO mgE 
0-300 P g l L  
0-0.800 mglL 
0-20.0 m a  
0-20.0 mg/L 
0-3.00 m a  



TCSt Method DWZOOO Range DR13000 Ran 

Heptoxime 
PAN. 
Photometric - 
Nessla 

Cadmium Reduction 
Cadmium Reduction 
Cadmium Reduction 
Cadmium Reduction 
Cadmium Reduction 
Diazotization 
Diazotization 
Ferrous Sulfate . 
Ncss la  
Colorimetric 
Rhodvine D, Colorimetric 
HRDO 
Reactor Digestion 

Reactor Digestion 

Dichromate Reflux 

DPD 
DPD 
N.N'-Dimethpldithiode 
4-Amino?lltipyrin~ 

salicylate 

HYdrolysis 
to Orthophosphate 
Oxidation to 
to Orthophospllvc 
Molybdovmadatc 
Amino A d d  
Ascorbic A d d  
Ascorbic  Acid 

Pasulfate W Oxidation 

Absorption, Colorimetric 
Tcmphenylbocate 
Photometric 
Diaminobcnzidinc 
Hctmpoly Blue 
Hctcropoly Blue 
Silicomolybdatc 
c010fimctric 
Direct Colorimetric 
SulfaVcr 4 
SulfaVa 4 
Methylene  Blue 
Crystal Violet 
Tyrosine 
UVlPhotolysis .. 

Absorptomctric 
Esterification 
Zincon 

0-1.80 mgn 
0-1.000 mgn 
0-8.00 gfL 
0-2.50 m a *  
04.50 mgn 
0-0.40 mgn 
0-4.5 mgn' 
0-4.5 mgn 
0-30.0 
0-30.0 m u  
0-0.300 mgn' 
0-0.300 mg/L 
0-150 mg/L 
0-150 mgn 
0-85 ppm 

0-13.0 mgn 
0-150 mg/L 

0-1500 mgn 

0-800 mgn 

0-1.40 mgn . 
0-1.40 mgn 
0-250 mgn 
0-0.200 mg/L 

scc Phosphorus, 
below, for nngcs 

045.0 mgn 
0-30.00 mgn 
0-2.50 mgn' 
0-2.50 mgn 

0-2.5 to 
0-125 mgn 
0-20.0 mgn 
0-7.0 mgn 
0-750 mgn' 
0-1.00 mgn 

0-1.600 m a *  
0-100.0 mgn 
04.60 mgfL 
0-1.100 m@L' 
0-65 mgn' 
0-65 mgn 
0-0.600 mgK' 
0-0.275 m g n  
0-9.0 rngn 
0-16.0 mgn 
0-450 FTU' 
0-2800 mg/L 
0-2.00 mgn 

- 

Pmrr?mrent sups, 

- 

0-1.80 m a  
0-1.000 mg/L 
0-8.00 g/L 
0-3.00 mgn 
0-0.80 mgn 
0-0.50 mgn 
0-5.0 mgn 
0-5.0 mgn 
0-30.0 m@L 
0-30.0 mgn 
0-0.350 m@L 
0-0.350 mg/L 
0-250 mgn 
0-200 mg/L 
0-100 mg/L 
0-500 &I. 
0-15.0 mgn 
0-150 mgn 

0-1500 mg/L 

0-800 mg/L 

0-1.20 mgn 
0-1.20 mgn 

0-0.200 mgn 
- 

0-20.00 mgA. 
0-20.00 mg/L 
0-2.000 mgn 
0-2.000 rnm 
0-2.0 to 
0-100 rn@ 
0-20.0 mg/L 

0-lo00 mgn 
0-1.00 rn@ 
0-2.000 mg/L 

0-30.0 mg/L 
0-0.70 m a  
0-1000 mgn 
0-50 mgn 

0-0.800 mgn 
0-0.320 rngn 
0-9.00 mgn 
0-20.0 mgK 
0-600 Fru 
0-2800 mg/L 
0-2.500 mgn 

- 

- 

- 

WA-approved mans the procedure mccU all requircmcnu of the applicable USEPA-approved method or has been approved as an dl 
digation or diniktion may be required. 

tOrdcr COD Rclrtor xpmtely .  
i n d i a t a  low nnge. MR indiata mid range. and HR i n d i a t a  high nnge. 



Iron C h l o r i d e   S o l u t i o n  

1 .  Gulbrandson Co. 
r..illf o r a ,  Ii . J. 

Use s o l u t i o n  as  water t r e a w e n t   c o n d i t i o n e r .  Will n o t   a c c e p t  
s o l u t i o n s  with z i n c   i n   e x c e s s  o f  1i6 and l e a a   l e v e l s   g r e a t e r  
t h a n  50 ppm and  chrome l e v e l s   g r e a t e r   t h a n  100 ppm. 

2 .  ThermalKem 
Flock H i l l ,  S.C. 

use s o l u t i o n  as ;i wate r   t r ea tmen t   cond i t ione r .   Canno t   accep$  
o v e r  2% z i n c .  fio o t h e r   r e s t r i c t i o n s   s t a t e d .  

3. Ciamond  Shamrock 
't!ilmington, K . C .  

';,'ill n o t   a c c e p t   g r e a t e r   t h a n  500 ppm z i n c .  

4 .  I n d u s t r i a l  and Agr i cu l tu ra l   CnemiCa l s ,   Inc .  
3.ed S p r i n g s ,  I?. C .  

h'ill n o t   a c c e p t   z i n c   g r e a t e r   t h a n  2%. 

Zinc   Cn lo r ide   So lu t ion  

I .  CuFont Co. 
h ' i lmington, EZ 

K O  nietals i n   e x c e s s  o f  100 ppm. Zinc l e v e l  g r e a t e r   t h a n  10%. 

2 .  i i i ne ra l   Xesea rch ,   Inc .  
F r e e p o r t  TX. 

i r o n  less t n a n  1%. Z i n c   g r e a t e r   t h a n  1OYO. 

3. ind .   and  Ag. Chen;., I n c  

Z i n c   g r e a t e r   t h a n  10%. 



P r o j e c t  C o s t s  

1. 

2.  

3. 

4 .  

Labor 
Dann Dettman 135 h o u r s  (2 $1 5.50 
S t e v e   k i b a n e s e  2 5  h o u r s  :.I $8.70 
S e c r e t a r y  6 hour8 
Uary P e t e r s o n  6 h o u r s  ;=; $30.00 

E 2092.59 
C;2 07.50 
$30.00 
5780.00 

Yota l  l a b o r  $2530.00 

C h e n i c a l s  
Lime a n d  Trisodium  phosphate  f o r  p i l o t   t e s T i n g  

5;. 6 5 . 00 
Lab s u p p l i e s   a n d   t e s t i n g  COSTS 

Telephone  and rcail 

' I o t a 1  P r o j e c t  

C G C  c o n t r i b u t i o n  ( l a b o r )  
G r a n t   c o n t r i b u t i o n  
Amount r e c e i v e d  
Refund  due 

* A check f o r  182 5.00 w i l l  be f o r w a r d e d .  

s1g10.00 

E200.00 

E4705.00 

::2530.00 
22?75.00 
S 3000.00 
E825.00 * 

Gran t  total was t o  be S4000.00 a n a   p r o j e c t   t o t a l  was es t ima ted  
zx 2i8000.00. Due t o  t h e  unacceptab le   ion   excnange   per formance  
t h e  c o s t s  f o r  i o n   e x c h a n g e   p i l o t   t e s t i n g   w e r e   n o t   i n c u r r e d .  



i ; l e t a l   s e p a r a t i o n  by ion   exchange   does   no t  work when u s i n g  
c o n c e n t r a t e ?   s o l u t i o n s .  The r e s u l t i n g   s t r e a m s   a r e   t o o   d i l u t e  to 
be o f  any b e n e f i t .   i r o n   p r e s e n t   i n   t h e   f e r r i c   i o n   s t a t e   i n t e r f e r e s  
w i t h  z , i n c   i o n   s e l e c t i v e   r e s i n s  a n d  produce a s t ream t o o  h igk  i n  
i r o n  t o  market  o r  use  as a z i n c   c h l o r i c e   s o l u t i o n .  

P l e t a l   s e l e c t i v e   p r e c i p a t a t i o n   c a n   p r o d u c e  a l o w   i r o n   s o l u t i o n  
b u t   o t h e r  metal Contaminants  remain i n   s o l u t i o n   n a k i n g  i t  unaccep tab le  
f o r  u s e   o r   m a r k e t i n g .  A l a n d f i l l a b l e   s l u d g e  i s  a l so   p roduced  by 
t h i s  method. Ketal e n c a p s u l a t i o n   c a n   l o w e r   m e t a l   v a l u e s   i n   t h e  
p i c k l e  b a t h  a n d   e x t e n d   t h e   l i f e ,   b u t   t h e   s o l u t i o r ,  mus t  e v e n t u a l l y  
be   d i sposed  o f  as a hazardous   was te ,   and   the   p rocess  o f  e n c a p s u l a t i o n  
produces   a -s ludge  o f  no marke tab le   va lue   wh ich   mus t   be   l and f i l l ed .  

S p r a y   r o a s t i n g   c a n   r e g e n e r a t e   a c i d   t o  a usa5le   va lue   and   procuce  
a m a r k e t a b l e   i r o n   o x i d e   p r o d u c t  b u t  c a n n o t   s e p a r a t e   z i n c   o n c e  i t  
g e t s   i n t o   t h e   a c i d   s o l u t i o n .  A maximum l e v e l  o f  z i n c  t h i s  system 
could   handle  i s  1%. 

No acceptab le   method o f  s e p a r a t i n g   t h e   z i n c ,  i r o n  and  acid corn- 
ponants  o f  the  s p e n t   p i c k l e   l i q u o r  was a c n i e v e d   f r o m   t h i s   s t u d y .  
Only by d e v e l o p i n g   m e t h o d s   t o   p r e v e n t   z i n c  f r o m  e v e r   e n t e r i n g   t h e  
ba th  w i l l  we be   ab le  t o  s u c c e s s f u l l y   r e c o v e r  t h e  a c i d  by r e g e n e r a t i n g  
m e t n o d s .   T h i s   w o u l d   i n v o l v e   s t r i p p i n g   r e j e c - c s   i n  a s e 2 a r a t e  b a t h ,  
s t r i ? p i n g  a l l  r a c k s   a n a   f i x t u r e s   i n  a s e p a r a t e  b a t h  p r i o r  t o  u s i n g  
them a second  t ime,   and  improving  housekeeping  methods t o  p r e v e n t  
z i n c  o r  z i n c   c o a t e d   a r t i c l e s  f r o m  e n t e r i n g   t h e   p i c k l e   b a t h s .   T h e s e  
s t e p s  may h o l d  t h e  z i n c   l e v e l s   o f   t n e   p i c d e   b a t h  l o w  enough t o  u se  
t h e   s p r a y   r o a s t i n g   r e g e n e r a t i n g  method f o r   a c i d   r e c o v e r y  o f  t h e  
p i c k l e   l i q u o r ,   h o w e v e r   t h e   s t r i p p i n g   s o l u t i o n  would have t o  be d i s -  
posed o f  as a hazardous  waste due t o  t h e   h i g h   l e v e l s  o f  z i n c .  


