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ESTIMATED PRODUCTION COST FOR
MANUFACTURING DIALDEHYDE STARCH IN THAILAND

SUMMARY

Production cost for manufacturing dialdehyde starch in Thailand
is estimated by using data obtained in a similar plant operating in the
United States. Preliminary calculation indicates that the econonmics of
production should be carefully considered before further experinmental

research work is undertaken.
INTRODUCTION

Dialdehyde starch is a derivative applicable in such fieclds as
leather tanning, paper coating and tobacco binding. The process for
dialdehyde starch using electrolytic regeneration of periodic acid has
giveﬁ excellent results in the United States. The starch is cheap and
readily available in Thailand, and the possibility of application of

this process in Thailand were therefore exanined.
DISCUSSION

The study was initiated with a calculation of costs for wmanufac-
turing dialdehyde starch in Thailand. The calculation of costs was
based on data obtained for a similar plant operating in the United
States. (See Tablesl and 2).

The total estimated production cost in Thailand amounts to 7.58
baht per kg of product compared to 7.15 baht per kg in the U.S. The
calculation was based on an annual production of 4,535,924 kg
(10,000,000 pounds). This capacity is too high and another calculatiomn
was made for a smaller capacity, i.e. 952,544 kg per annum (see Tablé 3).

In thie case production cost is about 8.56 baht per kg.

Obtained figures indicate that the cost of product, for above
nentioned high capacity, would be competitive with other sinmilar

imported products: C.I.F. cost of inedible starches is about 6 baht/kg,



and oi casein glues about 12 baht/kg. The calculated production cost
for dialdehyde starch would be about 8 baht/kg. With depreciation
calculated for 5 years both for buildings and equipment, the cost would
be raised up to about 10 baht/kg.

The lower capacity of about 1,000 tons/year is still too high for
Thai local requirements., Teble 4 gives figures on import of glues and
adhesives. It does not include urea formaldehyde and phenol fornalde-
hyde adhesives used in plywood and particle board industries. ( The
plywood industry uses about 900 tons/year of urea formaldehyde and
60 tons/year of phenol formsldehyde).

It is guestionable whether further reduction of capacity would be

feasible.

The work on this project will be continued following the arrival

of an industrial econonist who should carry out the following:
-~ Check Tables 1, 2, 3, and 4.

~ Survey inports and cost of adhesives used for the sane purpose

as dialdehyde starch.

- Investigate exporting possibilities.
CONCLUSION

The capacity of plants manufacturing dialdehyde starch adhesive
seens to be too high under present conditions in Thailand. Capital
investnents are also high and preliminary calculation of production
cogts indicates that the econonmics of production should be carefully
considered before further experimental research work on this project

is undertaken.



TABLE 1

ESTIMATED PRODUCTION COST OF DIALDEHYDE STARCH IN THAILAND

Descriptio Unit cost Deily cost Baht per kg
ption (baht) (baht) of product

Raw materials
Starch slurry, 11,839 kg dry starch 1.76; 20,880,00
Crude oidine, 128 kg 109.202 14,000.00
NaOH, 363 kg 5.oh5 1,824.00
NaZSOh, 29 kg 12,06 355,00
stoh, 318 kg ‘&.1415 1,400,00

Total cost of raw materials 38, 459,00 2,99
Ytilities

L

Steam, 45,359 kg 0.033 1,500.00
water, 3,407,000 litre 22,00/19,817.51° 3,600.00
Electricity, 38,400 kWh 9,619.50

Total cost for utilities 14,719,530 1.15
Miscellaneous factor supplies and expenses 2,500.00 0.20
Labour and supervisionh
Operator 6/shift @ baht 2,50/h 360,00
Helpers 3/shift @ baht 1.50/h 108,00
Foreman 1/shift @ banht S5/h 120,00
Laboratory technician @ baht 7/h 504,00
Superintendent @ baht 7.50/h 180,00
Overhead (social security, pensions, vacations, etc.) 100.00

Total labour cost _1,272.00 0.11
Maintenance
Building and land7, 2%/yr. of baht 3,942,000 225.00
Equipment®, 5%/yr. of baht 69,570,000 9,910.00

Total maintenance cost 10,135.00 0.77?
Fixed charge
Depreciation
Building, 5%/yr. of baht 3,942,000 564,40
Equipment, 10%/yr. (baht 69,579,000) 19,300.00
Insurance, 0.,6%/yr. of baht 73,512,000 1,260,00

Total fixed charge 21,124,40 1.63
Working capital charge, 7%/yr. on baht 5,418,280 1,083.6610 0.09
Replacement of diaphragms, three times/yr. @ 800,000 6,812,.50 0.53
Replacement of anodes, one time/yr. @ baht 497,000 1,420.00 0.11

Total production cost 7.58



With building and equipnent depreciation calculated for 5 years as

practised in some case in Thailand, total fixed charge will bhe:

Daily cost Baht per kg

(babht) . of product
Building, 20%/yr. of baht 3,942,000 2,250.00 0.18
Equipnent, 20%/yr. of baht 69,570,000 38,600 .00 2.98
Insurance, 0.6%/yr. of baht 73,512,000 1,260 .00 0.0
Total fixed charge 42,110.00 3.25
Total production cost will be 2;22
Heferences
1 S.i. Tapioca Flour Co., Ltd.
2 Pharmaceuticel Trading Co., Ltd.
3 United Chenical Co., Ltd.
4 Thai Plywood Factory.
5 DBstinmated manufacturing costs of gypsum wallboard plant.
6 Metropolitan Electricity futhority.
Baht
2 2 2
7 Land 5,000 n“ or 5380 wa“~ @ baht 500/wa 2,692,000.00
Building 1,250 m2 @ bdbaht l,OOO/m2 1,250,000.00
Total -32242,000.00
8 FREquipnent 47,500,000.00
Installation of equipment 5,400,000,00
Other construction cost 6,255,000.00
Contingencies, engineering, and contracting fees 10,425,000.00
Total §215701000-99
9 Fixed capital investment 73,512,0006.00
10 Working capital charge 77,404 x 0.2 x 0.07 1,083.66



TABLE 2

ESTIMATED PRODUCTION COST OF DIALDEHYDE STARCH IN U.5.A.

. L. Daily cost Daily cost Baht per kg
Description (€3] (baht) of product

Raw materials
Starch slurry, 11,839 kg dry 1,305,00 26,8%3.00
Starch, @ 11.1 ¢ 1,305.00 26,833,00
Crude iodine, 128 kg @ 2.8 ¢ 26885 5,538.31
NaOH, 363 kg @ 13.25 ¢ 48,00 988.80
Na,SO,, 29 kg @ 22.05 ¢ 6.50 133,90
H S0,, 218 kg @ 5.52 ¢ 17.50 455,00

Total cost of raw materials ;;g;ggéégé 322999.01 2.63
Utilities
Steam, 45,359 kg @ 165.5 ¢ 453.6 kg 75.00 1,545.00
Water, 3,407,000 litres @ 16.56 ¢ 19,817.5 litres 67.50 1,390,50
Electricity, 38,400 kWh @ 0.7 268,80 5,537.28
¢/kwn ’ 268,80 5,537.28

Total cost for utilities ___b11.30 _8,472,78 0.66
Miscellaneocus factor supplies and expenses ... 15.00 _1,545.,00 0.11
Labour and supervision
Operators 6/shift e $§ 2.50/h 360.00 7,416.00
Helpers 3/shift @ $ 2.00/h 144,00 2,966.40
Foreman 1/shift @ $ 2.75/h 66.00 1,359,60
Laboratory technician, $ 20.00/day 60.00 1,236,00
Superintendent, $ 3%8.40/day 38,40 791,04
Overhead (social security, pensions, vacation, etc.) 99,30 2,045,58

Total labour cost ____767.70 15,814,62 1.23
Maintenance
Building and land, 2%/yr. of § 250,000 14,30 294,58
Equipnent, 5%/yr. of § 2,400,000 342,90 7,063,74

Total maintenance cost ___._357.20 73358.32 0.57
Fixed charge
Building, 5%/yr. of § 250,080 35.70 735,42
Bquipment, 10%/yr. of § 2,400 685.70 14,300.00
Taxes and insurance, 3%/yr. of $ 2,650,000 227.10 4,678,206

Total fixed charges ____948.50 19,713,.68 1,53
Working cepital charge, 5%/yr. on § 192,000 27.40 S6h, hi 0.04
Replacement of diaphragms, three times/yr.

@ ¢ 22,500 193.00 3,975.80 0.31

Replacement of anodes, one time/yr. & $ 14,000 Lo.00 824,00 0,07

Total production cost 715



TABLE 3

COMPLARISON OF ESTIMATED PRODUCTION COSTS BETWEEN
TWC DIALDEHYDE STARCH PLANTS OF DIFFERENT CAPACITIES

Production cost
in baht per kg of product
4,535,924 952,544

kg/year plant kg/year plant
Raw naterials 2.99 2.99
Utilities 0.99 1.12
Misc. factor supplies and expenses 0.20 0.24
Maintenance 0.77 0.97
Fixed charges 1.63 2.05
Labour and supervision 0.11 0.24
Working capital charge 0.09 0.13
Replacenent of diaphragms and anodes 0.64 0.64
Total production coét 7 42 8.38




THO‘%9L G | 208°G663 | TH% 65688 | 6%6°6€H | 8T LLO‘L | 6G€°CRE 1830]
020°301 CCO'GT [ €03°60T°% | 368°CGT | W90 TER Y | 9LL LT *s8°o*u sanyd se asm J0j
e1qelIns sjonpoxd pue sonyld poawvdoxg
(14 AL 3§ 860°0S | 860°38% HI8°1% | %8G*CG9 €6g‘Ll% sonid ys1g
pus ‘sjonpoad IBIIWIS JO SUOPUIG
S2AX2U ‘E2DPIY S2UOQ WOJJ PRATIP SonTYH
3G9°¢L11 603°CT | CTLCL L8G¢9 369°61 691°s senyd uressg
CH%9Ce coL¢wg | 9L3 9n¢ 98G°8¢ |61I8°RCE L6 LE S2AT3BATISP UISSWO JIBYYPO pPUB UTIOSTB)
16619 61701 | %9%°%g 0¢8°¢¢ 66L¢LL wREL 21qIpAuUT ¢82YdaBLG
0LHB6C H | OTG%BT | 4BOWBEE | 0WLC6 [ 0GC“HGG T | 08E°LE sodey euvgdoyyed ‘aArseypy
(3ueq) biss (34eq) 39 (349eq) 35
aniea T anyBA a1 anivA ut
*4°I°0 | Agryuemyy  *g°1°0 | £3r3uemd| cg°1°D | £313umNd L3 1potmio)
*AON —~ ®ump
Go6T %961 €661

SHATSHHAV ANV SENTD J40 LHOIKI

Y E9YL



