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MEMORANDUM REPORT NO, W-363

POLYMER: K _BASE . MANUFACTURING COSTS
Re: D. N. Stalcopoulos! letter 5/24/51 to ¢. E., Lewis
We have made & high spot sstinate of the cost of menufece

turing at Philadelphla s Polymsr K suspension of the following com~ -

position:
Polymer K 100,000 1bs. /yr.
To%gene 400,000 "
. H-555 48 750 »
Totel 548,750 "

Cost estimates have been made for thres production scales
ra.nging from 100,000-300,000 1bs./yr. Polymer K content., Mill cost
?lus 25% net veturn (50% Fedsral tax and 7,9% A.0.E.) varies from

5,05 to $2.40/1b, Polymer K at 100,000 and 300,000 1bs,/yr., (total
Polymer K) production sceles respeetively, A summary of the results
of the estimate is given on the following pege:

9CPSEN
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The attached graph shows the magner in which return on
investment varles with production level at certain assumed values
of mill cost plus Y% return per pound Polymer K content. The steep
slope of the curves demonstrates the natural disadvantages accrulng
Lrom low capaclty cubtputs,

In the appendix are given:
 Process Flow Diagram - assumed progcess
Tgble II Unit Cost Analyais

Table 111 Equipment List and Totel Direct
. Plant Investment

Table IV Capital Cost Summary
We recommend:

1, Process development aimed ab flushing Polymer K into
a single solvent and avoiding the use of two solvents such as both
toluene and butanol. . _

2, Determination of maximum permissible sodlum chloride
residue in Polymer K, which should dictate the necessery scope of
experinental work on leaching out the chloride with water. Thus,
it may prove possible to eliminate the W & P mixer here assumed

necessery for leaching.

3. Investigation to détermine if nickel su;fate may be
substibtuted for nickelous chloride, 1If satisfactqry, this would
reduce nickel selt cost per pound of Polymer K abdut 15%.

The equipment in thils estimate was desipned for ons-shift
opsration because of the low production scale aszaed, Smaller
equipment required for the same production in thrie shifts would
not vepresent substentlally smaller investment beszause we would
have arrived at the point of rapldly increasing unit investments
due to small equipment slze. For this reason, onfs-shift operation
was chosen, but operating the oquipment of this dstimats on a three-
shift baslis would triple vroductive capacity. Such operabtion would
change production of the smallest plant from 100,000 1bs./yr, Poly-
mer K to 300,000 lbs./yr. The mill cost plus 25% ret return on
investment would become %2.14/Ib,»instead,of &3.0&/Ib, '

‘ Not ineluded in this estimate 18 the apireeiable sum of
money thet mey prove nscessery for ressarch and prueess development.

MARSHALL TABORATORY

GBCsalg ” GEORGE B, CiANE
6/29/51
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APPENDIX

A unit cost breakdown is given in Table II for the three
production levels considered in this estimate. Return on invest-
ment 1s given for the "arbitrary" tax rate set by the treasurer and
for the Compeny's "forecsst effective overall' tax rate.

Teble III glves an squipment cost éummary.and derivation
of direct plant investment (new money) for & plant (desipgn basis)
of 100,000 1bs./yr. Polymer K (dry basis) capacity, .

Table IV is a capital cost summary showing sllocation of
investments and derivation of working capital for the 100,000 1bs./
yr. Polymer K plant, :

PROCESS DESCRIPTION

The assumed process 1s based on the writer's Obaarvatibn
of some laboratery preparsations with material balance indicated by
D. N. Stalcopoulos., Refer to the process flow diagram.

1. A sultable smount of nickelous chloride solution is
made up in the HMonel Ilush vessel which is provided with a removable
two-gpsed turbineetype agitator. Caustlc sclutlon is added, leaving
a slight excess of nickelous chloride. The mixturs 1s esgltated at
the low spesd. :

Soms H555 is added with high speed agitation, and the
mix thlckens somewhat. The Tunction of the H-5355 is to place organoc-

philic groups around the Polymer K to enzble the latter to be flushed
inte toluene.

Toluens 1s edded and the high-spesd agitator employed to
flush the Polymer K into the toluene, For this, considerabls
shearing action seems necessary, which this type agitation ususlly
provides. The Polymer K ¢nd toluene will form a pasty mass which
1s very hydrophobic. Should distribution to the agitator prove
difficult, high end low speed stirring may be alternated, and the

agltator may be moved up and down.

The separated water is drained out thru & large valve in
the bottom of the flush vessel, The vessel cover is removable and
the Polymsr Keboluene mess is menually peked out thru the bottom
onto a traveling belt. ' :

2. A suitable traveling belt (whilch msy be -covered) con-
veys the Polymer X paste a short distencs toa W & P type sigme mixer.

5. The function of the mixzer is to knead the Polymer K-
toluene paste with water to leach out sodium chloride. Waker ie
decanted by tllting the mixer, The process is short snd mey be
repeated as meny times as required for adequate salt removal,

4, The Polymer K-toluene paste is manwally removed from
the mixzer end put into the sludge suspender where it is mixed wp
wlth Yolusne to form 2 suspension containing a little water,

DUP030003260
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Though not assumed in this estimate, 1t may vrove desirable to add
some butanol as a deflocculating agent. This would increase the
fluidity by breaking up the gol structure while maintalning the
desgired degree of suspension, However, as nointed out in the recons
mendations, it will be desirable from e process {and cost) stand-
point to avoid use of this solvent 1if possible. '

5, The water is removed by distilling overhead with
toluens where it separates as a layer. Forced circulation is
employed in the calandria and drying of Polymer K and/or fouling
of the calandria tubes 1s minimized by maintaining a back pressure
in the tubes so that flashing occurs only in the free vessel space
and not in the tubes. This back pressurs is . a matter of design and
can -be. obtained by a sultable nozzle restriction on the calandria
outiet as shown. The evaporator contents are bolled down to ths
toluene concentration desired in the produwet; when it only remsins
to pump the product out thrn a suitable cooler inte drums for storage.

ASSUMPTION AND GOST BASES

1. 'An adjusted Construction Cost Index of 600 was assumed,

,2‘ .The fqllowing material pricés wers’usad:

NiCl,.6Hn0 : $0.35/1b,
Polubne - : 0. 0457 /10,
He555 : 0,4973/1b.,
50% Caustic 2.75/100 lbs.,

_ _ 3. A fiﬁe»éay weelr, one-shif't day was assumed, with the
following labor rates: ‘ : '

Operator $2.00/br,
Helper . : 1.67
Leborer 1,54

4. ?blymer K wasg assumed to be N1 (0H)2.1/4H50, The fol-
lowing losses were assumed: : o o

HiClp, 6._H2vo , O_...5%
Toluéne ~ 5.0

Materipl balance was sccording to reference letter with 110 c.c.
of H-585 substituted for 65 c.c.

» 5. There iz ean existing W & P type mixer, 50-gallon
cepecity in the "Dulux" Dept., bldg. 176. It 1s i1dle most of the
time. We have assumed reinastallation and use of this mixer in
another location, '

6. Use of existing bullding and storage space has been
assumed. Building #73 investment has been prorated by floor aree
to arrive at epproximate building investment. allocation, ‘

DUP030003261
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7. We have assumed that the product will be used as a
raw mgterial within the Finishes Division, and none sold outside,

8, ~'Seml-detalled design was made for capacity of

190,000 1bs,/yr. Polymer K. Investments at other capacities were
arrived at by factoring. L

GBC:aig
7/2/51
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TABLE IT
UNIT COST ANALYSIS

POEYMFR K AT PHILADELPHIA

18.2% SUSPLNSION IN TOLUENE AND H-555

BASIS: g/LB. POLYMER K

Préduétion level ~ lba, Polymer K/yr.

MiC1,.6Hz0 2041 lbs./1b. ‘at 35. oo¢/1b¢
Toluéne - 4,18 4,97¢/1b,
Ha555 0487 "M 49,734/1b,
50% caustic 1,60 n LA D 75¢/’1b°

‘I'ot al Materials

Utilities

Labor

Salaries

Maintenance
meterials
labor

Overheadsd

Taxes - Insurance

Depreciation

Process control

Mill Cost

25% net return on total plant investuent
oon 4 working caplial

Mill cost plus 25% net return

'2%% ngt regurn on total plent investment -

' workling cspltal
%11l cost plus 25% net return %

100 000

84,4¢/10,

20,8
24,2
4,4

133,8

0,8
D.24
3.4

4,1
4,3
S5.4
10,3
8.6

15,0

19,74

9258
19.2

305 ¢/1v,
130.8

_27,2

3581 ¢/1b,

200,000
84,4¢/1b,
20.8

24,2
40

133.8
0045
4,75
1.75

3.1
. D26

2.0

7.8
. 645
15

171

70,2
17,8

259 ¢/1b.
99,0

295 ¢/1b,

300, 000

84.4¢/1b,
°20,8
24,2

404

135,.8

0,87
3.16
1,17

2,64
2,76
2,56
6.6
5,8
20

163.5

3

59
_17.3

240 ¢/1b,
84.4

24,4

272  ¢/1b.

* 25% net return: 54.3% gross return incl, 50% Fed. tax and 7,9% A.0.E.

e Mon "t 76.,8%, " n

GBCsalg
7/3/51

|

64.6% "
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ZABLE IIT:

EQUIPKENT LIST AND TOTAL DIREGT PLANT INVESTIENT

CONSTRUCTION COST INDEX = 600
POLYNFR K AT PHILADELPHIA -

100,000 LBS. POLYER K/YR. AS 18.2% SUSPENSION IN E-47 & H-555

Caustic mix tank, 350 gal. stl.
‘stress relieved,
Side entering agltator
Pumpout pump

Polymer K flushing vessel 400 gal, monel,

7-§7§ HP two-speed turbine agltator ’
Freight : -
Installation

Belt conveyor 20' long with side leaves
" wWide . :

Relnstallation of existing 50-gal, W & P
T type mixer

‘Mix tank Polymer K-toluene 250 gals. S/5 clad
' pumpout pump S/8
sids entering agitator,
S/3 propeller '

Yater evagorator 500 gal.
. cla ' '

entralnment separator, baffle & nozzles .
roboiler S/8 tubes 40 sq. ft. -
¢eirculation pump S/8 :

overhead condenser, 51 sq. ft., Brown fintube
toluene-water decanter 30 gal., S/S

Product bottoms.coolep N ‘

Drum stacker (storags)

Total apparatus & equipment

Instrumentation . 82 A& B
Piping _ : 2% ¢
Outside lines 5% "
Elec, installations g4 0

Sub=-total plant

Installed
Lost +

$ 900

800 -
1,200

4,000
150
800

2,000

2,500

1,400
1,800

1,000
8,700

1,300
3,100
1,600
500
800

600

5,000
$37,850

3,000
15,000
1,600

3,000
$60,750

DUP030003264




Field distributives 254 STP $15,150
Engineering , 20% x ' 12,100
Undeveloped design 40% 24,000

Tovel Direct Plant Investment $112, 000

+ unless otherwlse noted

# mixer itself under exlsting equipt., (q.v.)

GBC:alg
7/2/51
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ZABLE IV
CAPITAL COST SUMMARY
POLYMER K AT PHILADELPHIA
- 100,000 LBS./YR. AS POLYMER K

I, Plant investment

Direct Plant _ $112,000
Exlsting facilitles used directly . 19,384
. Allocated facilities-process buillding 15,400
' storage " 1,000

i tankage 1,500

electrical . 600

‘ service S 21,000

Permanent investment $171,000

II, Working capital ’
Raw materials 1.1 mo, 12,300

Cesh 1,56 mo., (mill cost - deprec.) 23,000
Total working capital . §$35,300
Total Investment $2086,300

GBC:alg
7/2/51
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