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FINAL REPORT 

Introduction 

Water Ink Technologies, Inc. is an ink manufacturing company lo- 

cated in Iron Station (Lincoln County) North Carolina. A t  the 

present time, we manufacture a color spectrum o f  water based 

inks. Water based inks are considered environmentally safer than 

solvent based inks because o f  the lack of organic solvent used in 

the process. Water based inks can be used near food and phar- 

maceuticals almost without restriction. 

Prior to t h e  commencement o f  this project, we had been using ap- 

proximately 125 gallons per day (gpd) of process water. Most of 

the process water is used f o r  the rinsing of ink preparation vats 

and becomes an industrial waste water. W e  have had to store this 

water as we are not on an operating sewer line. To control our 

inventry, we have (a) cntracted with a reputable disposal firm to 

dispose a f  10~000 gal lon6 o f  out- exce66,  waste wafer, t b l  prepared 

a 2000 gallon sample o f  pretreated industrial waste water which 

will be processed by the City of Lincolnton POTW, and (c) begin 

negotiations with the city to continue waste water disposal, if 

the initial tests are satisfactory. 



c 

c 

c 

Howeverr the primary purpose of this project is to reduce the 

amount o f  industrial waste water for disposal to as low as 

possible. Our waste water reduction program has been focused in 

f o u r  operational areas: 

1. 

2 .  

3. 

4 .  

Reduce the amount of ink remaining in the vat so as to 

reduce the amount of water necessary for rinsing. 

Evaluate high pressure sprays, foamr etc. as methods for 

further reducing the amount o f  waste water generated. 

Establish a procedure for reclaiming as much rinse water as 

possible and evaluate its reuse either as product makeup 

water or second time rinse water. 

Evaluate potential uses o f  rinse water in other products 

such as soaps, etc. ’ 

Project Protaress 

1. Scrape the ink vat to remove as much ink as possible prior 

to rinsing. 

The amount of ink left in a vat, after all processing has been 

completed and the shipping containers filled, is only a minor 

amount of the total ink. Because of the viscosity range (500  to 



900 c p s )  is significantly lower than paint, the drainage of the 

ink from the vat is more complete than is experienced in paint 

manufacture. In addition, the presence o f  rapid dryers and the 

high ratio o f  surface area to volume of ink left in the vat al- 

lows the ink to dry very quickly and create "gels" and cake on 

the side o f  the vat. Consequently, scrapping the sides o f  the 

vat to recover more ink (and thus reduce the level of contamina- 

tion in the rinse water) is not a viable alternative. 

2. Evaluate high pressure sprays9 foams, etc. as methods o f  

further reducing the amount o f  waste water generated. 

We have completed an initial series of tests to evaluate the use 

o f  a high pressure water spray unit. Prior to the initial test 

series9 we had made one fundamental rinsing process change. At 

first, we had rinsed with water f r o m  a hose, then applied a soap 

solution with a brush to soften and scrub the last b i t  o f  ink 

from the vat, and then dumped all o f  the waste water into a drum. 

None of this waste water was reuseable due to soap contamination. 

Our process change calls for segregating the non-soapy and soapy 

rinse waters. The initial evaluation tests are summarized in 

Table 1. 
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T6BLE 1 

EVALUATION O F  RINSING/CLEANING METHODS 

6 

Water Wash Clean Time Waste Water 
Source Vat Size (Min.) (lbs. (qal.) Comments 

High P r e s -  2200 lb. 12:50 
sure Spray 

142 17 Vat covered 

Hose 2200 35 : 00 ( 1 )  45 5.5 Vat covered 

(2) 22 2.6 

Hose 

Hose 

900 

2200 

30: 00 (1)115 13.8 Vat held 
( 2 )  25 3.0 over n i gh t 

41:OO (1)140 1 7  Vat held 
(2) 25 3.0 overnight 

We realize the above series o f  tests has been abbreviated, and 

intend to continue testing to determine statistical averages o f  

waste water generated per vat or per unit o f  production. One 

major comment made regarding the use o f  the high pressure unit is 

that the spray causes water and colored water to be sprayed into 

the nearby areasI as well as on the operators. This creates an 

additional housekeeping problem. 4s a consequence, there is high 

operator resistance toward using the high pressure spray unit. 

In additionr we suspect that when the rinsing procedure is 

monitored by either the consultant or management, special care is 

exercised on the use o f  rinse water. Thus, there is s o m e  doubt 

on the total validity o f  the tests. 



The initial series of tests was abbreviated, and further tests t o  

determine procedure efficacy and statistical averages of waste 

water generated per unit of production were scheduled. One m a ~ o r  

comment made regarding the use o f  the high pressure water spray 

unit is that the spray causes colored water to be sprayed into 

nearby areas, as well as on the operators. This creates an addi- 

tional housekeeping problem. A s  a consequence3 there was initial 

high operator resistance toward the use o f  the high pressure 

water spray unit. In addition, we suspect that when the rinsing 

procedure is monitored by either the consultant or management, 

special care is exercised on the use o f  rinse water. Thus;, there 

was some doubt on the validity o f  the initial test series. This 

was confirmed by the second test series, summarized in Tables 2 

and 3. 

I t  should be noted that an additional process change was made: 

The elimination o f  soap solution. This means that all o f  the 

rinse water has been contaminated only with residual ink; 

therefore, is totally reuseable. 
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Run No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

TABLE 2 

R I N S E  WITH LOW PRESSURE HOSE 

(CONVENTIONAL METHOD)+ 

Scrape Time** Total Wash T i m e  Waste Water 
( Minutes ) (Minutes ) Generated (lbs.) 

10 
8 

21 
16 
12 
22 

9 
18 
19 

46 
38 
56 
48 
42 
58 
42 
47 
49 

Average 1s 48 

* Vat size in all tests was 2200 lb. 

256 
23 1 
317 
282 
264 
33 1 
258 
279 
283 

278 

+*Caked ink and "gels" still ttave to be scraped from the sides and 
b o t t o m  o f  the vat. 

TABLE 3 
RINSE.WITH HIGH PRESSURE WATER SPRAY* 

Scrape Time++ Total Wash Time 
Run No. (Mi nu tes ) (Minutes) 

17 
18 
1 1  
16 
1 1  
15 
18 

31 
29 
24 
29 
23 
29 
30 

Average 1s 28 

* Vat size in all tests is 2200 lb. 

Waste Water 
Generated (lbs.) 

151 
134 
98 

128 
104 
136 
144 

128 

+*Caked ink and 'lgels" still have to be scraped from the sides and 
bottom o f  the vat. 



The second series o f  tests indicate that both labor and w a s t e  

water generation rates can b e  significantly reduced through the 

use of a high pressure spray unit. The second series of test5 

were conductred by a variety of operators, and not monitored as 

closely as the first series o f  tests. This leads us to believe 

that operator resistance has been overcome for the moment3 but 

that continual monitoring of the vat cleanup procedure, and the 

use of the high pressure spray unit is mandated. 

In addition, the elimination o f  the soapy rinse step has further 

reduced the amount of non-reuseable waste water to virtually 

zero. Some soapy rinse water will still be needed to clean tools 

and valves; particularly to soften the "gels" and caked ink which 

invariably accumulates on these parts. 

We have made significant progress on the non-contamination and 

reclaiming o f  the rinse water and plan continued evaluation tests 

on the reuse of the material. W e  have prepared a theoretical 

model f o r  the temporary storage o f  rinse waters. The basis o f  

the model is our current production which is outlined in Table 4. 
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TABLE 4 

WATER INK TECHNOLOGIES PRODUCTION CHARACTERISTICS 

OF STANDARD PRODUCTS 

Product 

1 

2 

Production Inventory Model 

Standard Time Period 

8.0 
5.0 
6.5 
6.0 

14.0 
9.0 
3.0 
1.5 

- 

The fundamental decision o f  reusing the rinse water as either 

makeup water in a future batch or as rinse water in a subsequent 

batch necessitates the establishment o f  a rinse water storage 

area with individual holding tanks and/or drums to keep in- 

dividual waste products segregated. For example, there are two 

generic classes of water-based inks; high gloss and lithographic. 

The composition o f  these classes is different; thereforer the 

rinse water generated f r o m  the production of lithographic inks 

can not be used for high gloss ink manufacture. In addition, 

there are colors and color shades which can not be mixed even on 

a rinse water basis. 



A s  a consequence of the above, we have determined that we will 

need a number o f  temporary storage tanks and/or drums to hold the 

rinse water from the time of generation to the time o f  reuse. We 

have analyzed t h i s  situation as a classic inventory control 

problem and have studied both capital costs and operating costs 

to determine the most cost-effective policy for the temporary 

storage of rinse waste water. 

-There are three types of policies that can be used for temporary 

st or age : 

Policy 1. Primarily a manual system where individual drums are 

hand placed beneath the vat exit valve, a funnel manually placed; 

and the drum, after use, is returned to a storage area. This 

policy also calls for manually tilting the drum to remove the 

rinse water for the ensuing usage. (Labor intensive). 

Policy 2. Fix the primary rinse water containers in drum cradles 

and equip each with a funnel and valve for ready filling and 

emptying. (Capital intensive). 

/ j  
b 

c 

Policy 3. A hybrid of the two systems, with the capital inten- 

sive approach being used to satisfy 65-80% of the system demands. 

The basis for evaluating these policies is the production data 

shown in Table 1. From this table, there are eight different 



products produced on a regular basis. There are other products 

produced on a sporadic basis3 which we will not consider in this 

model. The rinse water from the less popular products will c o n -  

tinue to b e  handled manually, as outlined in Policy 1. 

In addition to the production basis, we have analyzed the various 

operations of rinse water handling to determine which 

sub=operations remain the same under the above inventory 

policies9 and which sub-operations would be different. A l s o 3  we 

'have obtained prices of equipment that would be used to implement 

Po1icie.s 2 or 3. 

SUB-OPERATIONS O F  MANUFACTURE 

No Difference 

Move vat into place for cleaning 

First rinse 

Drain first rinse 

Soap rinse 

Move soap rinse drum into place 
Drain soap rinse 
Remove valve 
Clean valve 

Difference 

Move first rinse drum into 
place ( . 0 2  m h )  

Put funnel in place 
(0.01 mh) 

Attach wash valve 
(0.04 m h )  

Tilt drum to empty 
,(0.04 mh) 
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CAPITAL COST ESTIMATES 

Policy 1 .  Zero 

Policy 2. Eight fixed wash drums used f o r  production inventory 

8 cradles a $75 each . 8600 
10 funnels a $30 each 300 
20 wash valves a 65 each 100 

contingency 100 

Total capital 31100 

Depreciation cost per standard period 38.25 

Policy 3. Four fixed wash drums used for production inventory 
(37.5153 or about 70% of production) 

4 cradles GI 375 each 
10 funnels a 330 each 
20 wash valves a 35 each 

cont i nqency 

3300 
300 
100 
100 

Total capital 3800 

Depreciation cost per standard period 66.00 

Labor cost is estimated at 310.40 per man hour ( m h )  based on 
average direct salary of 38.00 per hour plus 30% 

CALCULf iT IONS 

Policy 1. Capital cost is zero 

Operating cost8 

A .  Move rinse water tank into place 
(0.02 mh) (53 units) 

E. Put funnel into place 
(0.01 mh) (53 units) 

C. Tilt drum to empty 
(0 .04  m h )  (53 units) 

Total Labor 

Total labor cost: 3.71 mh X %10.40/mh = 
Total capital cost 

Policy 1 inventory cost per 
standard period 

benefits. 

1.06 mh 

0.53 

2.12 

3.71 man-hours 

% 38.58 
-0- 
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Policy 2. Capital cost is 811.00 or 38.25 per standard period. 
Operating labor c o s t  is zero. 

Policy 3. Capital cost is 38.00 or 36.00 per standard period. 
Operating cost: 

A .  Move rinse water tank into place 
(0.02 m h )  (15.5 units) 

8. Put funnel into place 
(0.01 m h )  (15.5 units) 

C. Tilt drum to empty 
( 0 . 0 4  m h )  (15.5 units) 

Total Labor 

Total labor cost: 1.08 mh X 310.40/mh = 
Total capital cost 

Policy 3 inventory cost per 
standard period 

0.31 m h  

0.15 

0.62 

1.08 man-hours 

8 11.23 
6.00 

8 17.23 

Based on these calculations, Policy 2 (the purchase of light drum 
c 

cradles and other equipment) is recommended as the most cost- 

effective approach to temporary ink rinse water storage. W e  

recommend that this policy be tested in the field with the pur- 

chase o f  two drum cradle bnits9 two funnels and two drum valves. 

To date,' we have not had the opportunity to implement this test 

due to the press of day-to-day business. We anticipate that we 

will be able to conduct an equipment trial sometime during the 

summer. In the interim, however, we will store, reuse and 

evaluate t h e  vat rinse waters. 

3. Establish a procedure for reclaiming as much rinse water as 

possible and evaluate its reuse either as product makeup 

water or second time rinse water. 
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We have already discussed our basic policy decisions regarding 

the decrease in ( a )  the amount of waste water generated and ( b )  

the amount of the surfactant-contaminated waste water. Operator 

resistance to the use of the high pressure spray unit has been 

overcome at this time. Consequently, we feel that the additional 

policies will be readily implemented after adequate testing, 

evaluation and preparation of procedures. 

The evaluation of the rinse waters as makeup water for subsequent 

batches is currently being tested; however, no long term results 

have yet been generated. Initial results look favorable9 al- 

though the rinse water has to be carefully filtered to remove any 

"gels" and particulate matter prior to addition to the batch. 

4. Evaluate potential uses of rinse water in other products 

such as soaps, etc. 

We have studied various foam formulations and have discovered 

that most foam formulations would lead to added problems in 

pretreatment and/or ultimate disposal. We have used a soap for- 

mulation to soften the "gels" and dried ink in the vat. The soap 

formulation has a low level of surfactant; consequently, does not 

inhibit pretreatment nor disposal processes. I t  does9 however, 

inhibit the reuse of rinse water as water makeup for subsequent 

batches. Consequently, we have moved completely away from the 

use of foams, soap solutions, etc. in an effort to reduce the 



disposed. I 

Further, we have had a number of discussions with potential users 

of the soapy waste water. These discussions have been held with 

both commercial and private truck body washing concerns, and a 

colored soap manufacturer. All of our contacts have indicated 

that they would want a higher level of surfactant in the water; 

either a higher percentage of soap, or a stronger surfactant such 

as butyl cellusolve. As we are reluctant to add any o f  the 

cellusolves, nor increase our soap concentration, we feel that 

this avenue of recycling/waste exchange is not viable. We are 

not proceeding with any further discussions. 


