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increase in the weight of the gear, handling difficulties, and
fire hazards. In tropical countries, the climatic condition
renders the nets too messy and therefore hard to handle. But
as early as 1920, Taylor recommended a mixture of coal tar
and copper oleate diluted with benzene, a volatile organic
solvent. Johnson (1947), Technical Adviser of the Common-
wealth Training School at Cronulla, advocated a mixture of
4 parts of coal tar, 1 part diethylene and 2 parts water as
an efficient net preservative. At boiling point, penetration of
the resulting solution is instantaneous, resulting in a more
practical and less laborious application.

Whiteleather and Brown (1945) admitted that coal ta: should
not be recommended as a net breservative in the tropics. How-
ever, if coal tar is diluted with a suitable volatile organic
solvent, it need not be heated to promote instantaneous pene-
tration into the twines or nettings. After removing the excess

material by pressing, drying can be accomplished in a matter
- of a few hours only. Firth (1945, 1948) and Conn (1930)
- recommended gasoline as a much better solvent for coal tar
- because of its high volatility and availability. The use of this
~solvent as a thinner reduces the amount of coal tar deposited
in the gear to an extent that the increase in the final weight
_is quite negligible.

Farrar (1950), Robertson (1930), Bright (1926), Dubos

Fj(1928), Fleming (1921), McBeth (1918), and Carrothers
(1949) are among the workers who claimed that one of the
_causes of net deterioration is bacterial in nature. Therefore,

the use of coal tar would serve efficiently against such, because
It contains as main constituents antiseptic compounds such as
Phenols, creosote, naphthols, pyrimidine bases, etc. Robertson
also proved that weathering deteriorates nets, although drying
causes less bacterial action due to lack of moisture. The dete-
rioration effect is caused by oxidation. More damage is pro-
duced ir the presence of chemicals like the copper compounds.
this connection, coal tar-treated nets should be hung and
dried in the shade with an abundance of circulating air.

In undertaking this study, we aimed to determine a coal-
ar-gasoline solution or mixture which would be most effective
gainst deterioration of cotton twines subjected to various
nditions such as weathering, continuous and intermittent
ersion in both sea and brackish waters. It is hoped that
-“_-_ use of such preservative may revolutionize net preservation
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in the Philippines
ticability, and interval of treatment. ' 1
MATERIALS AND METHODS 1 T

ed in this experiment - L. Coal tar, 5 allODS...o e P17.50
. Gasoline, 3 ALlONS ..o s 2:64

=

from the tandpoint O‘f c,ost Of labor, I)l'ac‘ . : 5. a. Coal tar, 5 ganons ---------------------------------------------------------- P17.50
3 Gasoline, 2 ZallONS ... 1:76

Mateﬁals.#—’l‘he pbrand of coal tar us

was the master mineral black coal tar distributed by 2 local

firm. It is soluble in organic solvents such as acetone, carbon 3 otal
i d Line. It is partly 4 P20.14
tetrachloride, ether, chloroform an gasoline
soluble in kerosene. If used as a diluent, any of .the afore-
mentioned golvents may pbe used to make the solution.
Another brand of imported commercial net preservative used

in this experiment was the “Texaspaltic Net Drip” manufac-

tured by the Texaspaltic Company, New Orleans, Louisiana,

U.S. A Ttis claimed to protect nets from rots and abrasion.
It contains rosin, coal tar, texaspaltic acid, benzene, and an
alkali-proofing compound. In the label may be found the :
following directions: “Have nets thoroughly dry and clean.
Completely gaturate with undiluted net drip. Hang to dry
for 24 hours. Nets will then be ready to use.” [

As a diluent, gasoline was used from the standpoint of price 3
and availability. The following is a classified list of the can-
vassed prices of suitable organic diluents for coal tar:

e. Coal tar, b AIONME o s s P17.60
Gasoline, 4 gAllONS ..o 3.62

1 10ey - EEUOUURIT S P S Rt Pr21.12

The cotton twine used was the No. 9, 3 i i

i . 9, 3-ply, available in
1-lb. bundles. The brand was the international Seine Twine,
r{r}aléuf;ctured and distributed by the International Company.

Methods.—The cotton twine was cut into equal len

20 inches. A total of 30 bundles consisting f:% 175 plg:c}:;. zg
the prepared twine were used. The bundles were divided into
5 parts, designated as A, B, C, D and E. In order to identify
one from another, the twines were knotted as follows: )

O L [+ S — Bundles
A With 2 KnotS. oo

Ei7.50 3 Ay With 3 KDOS..ooorrwerccscsoorreseeres

1. Coal tar, gallons b

Kerosene, 1 GAIION s ST 27.00 TL B: with 1 Knot oo e
""""""""""""""""""""""""""""""""""""""""" T B, with 2 knots

Chloroform, 1 gallon R, 1

: ] Bi With 3 KNOBS.ccuiimmmmmsrsnmo e ssssassitesiiinsian
P45.17 TII C; with 1 knot B
C. with 2 knots
B R T T ——
; D: with 2 knots.. i e

2. Coal tar, b gallons ﬂ'gz
Kerosene, 1 gallon ..“
Carbon tetrachloride, DR 3\ CL 30

D, with 8 KNOts.oiimei s
. V. E, with no 8 L1 OSSR
= gimrosfnl o

P25.7

Total 1

B RS 1S DO RO 1S DI KG 1S 1D BS 1S 1D M9 IS

3. Coal tar, 9 ga.llons
Kerosene, 1 gallon ...

Aoetone, 1 GRUION s The prepared twines were immersed in their corresponding

.icoa.l tar solutions A, B, and C and in the imported ready-made
,:coal tar D. The twines were immersed for five minutes and
the excess solution removed by evenly pressing the bundles
mth the hands: then they were hung and dried in the shade
with free-circulating air. After four hours all the treated

twines were completely dried. The increase in weight after
SETTIY LNSIENIIRT. A Anf-nrminpﬂ, i

4. Coal tar, D gallons
Kerosene, 1 gallon
Gasoline, 1 gallon
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The experiment was divided into three parts, according to
the nature of exposure, a8 follows:

Sulit :
et al.: Coal-Tar Net Preservatie 173

—Increase in weight of the twine

wrious dilutions of coal tar.

after treatment with,

1. Weathering.
2. Continuous immersion in the sea and brackish water. 3 Dilafions Weight of twine | Inerease in weig
A i i ion in brackish water. - et
3. Intermittent immersion In sea and br: W Before A [ -
The schedule of exposure and sampling was as follows: ";‘:“ ment er cent (Average
. 4 am
(a) Weathering.—One portion consisting of five bundles (A, ig‘éj g;’gg 11| soar]
B, C, D and E) was exposed to the atmospheric weather, and Ha ) LS 20| d801s e
sampling was done once a week. 1ot | gl | g2 LS8N
(b) Continuous immersion.—Same number of bundles as in i) 72| G| & el
(a). The bundles were continuously immersed in sea and in lse| uio
brackish water. Sampling was once a week. _f B
(¢) Intermittent immersion.—The schedule of immersion was o J """
as follows: ! . el A
E L W 3 - S
1. Saturday, 8:00 AM. ... Immersion. ~coal tar soluti: e1]-_) It is ‘hkewme evident that ;
2. Monday, 4:00 P.M. .oonnnes Removal from the water and hang- ' septic COmpoundn 1 ,h containing rosin in addits the imported
ing to dry. ‘ ; : S Inherently present j ion to the anti
: ; - ; en i nti-
3. Tuesday, 8:00 AM. ..oo.oe . Immersion. f}fiesell_'vmg quality than coal tar alorfem coal tar, exhibits higher
4, Thursday, 8:00 AM. ... Remova.l from the water and hang- 8 line should be continued ; . More experiments alon
ing to dry. - results. in order top get more conclysi &
g usive

Sampling and immersion.

Repeat as of last week. - TABLE 2.

5. Friday, 8:00 AM. ..coiinr
6. Monday, 4:00 P.M. .oinienen
In sampling, five twines were removed from each bundle, .

then washed thoroughly with fresh water and dried.
RESULTS AND DISCUSSIONS

The intensity of color and the amount of coal tar deposited:;
ng to the density of the prepared

in the twine varied accordi
the higher the percentage of eoali o

coal tar solutions; that is,

tar, the higher was the perce
the treated twines (Table 1).
tion B and the imported texaspalti
yielded practically the same average increase in

Table 1 shows also that dilu-
¢ net drip, designated as D,

t—-.C’ompamti've averaye ac
wines exposed intermiticnt

weight. o

tual breakin
Iy in bracki

Brackish water

'? strain in kilos of cotton
sh and seq waters,

ntage increase in the weight of

Intermitient submersion.—Table 2 shows the actual breaking
strain of the treated twines submerged in sea and brackish
water. Twines A, B and G, in brackish water, lasted 91 day
D, 98 days, and the control E, 70 days. On the other :!:-
in the sea, A, B and C lasted 70 days; D, 84 days and the
control E, 56 days. The results of the experiment prove
that coal tar shows protective quality against deterioration 0
twines submerged continuously or intermittently in the sea Of

A B
c
9*.;_.‘ D
.30 8.18
= 7.80 . 7.86 8;
O ge| pml omeel ad) o
: 8.70 4 7. 1.30 9.38
B8.06 7.96 .40 13.52 Y
6.90 -t 7.26 : 9.28
590 g-“;’ 5.40 H'z’g 7.00
6.37 ,'} 5.02 9. 98 4.84
6.10 281 455 Rlgg 400
415 o8 a8 96 2.64
4.10 370 | S &80 o8
Sae| SR e o
- _“2_1.52 1.02 1_‘83 23‘3 R
R e koo 0 L e
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TABLE 4.—Average actual breaking strain in kilos of cotton twines
exposed to atmospheric weather.

& :

B ¢] D B

b 9.30 §.18 7.86 8.96 11.44
b ; 8.04 7.42 7.94 8.08 9.22
E B 8.74 9.60 | 10.44 9.44 11.01
: 1 8.62 8.15 9.16 9.02 10.10
: ; 8.33 7.31 7.85 B.71 8.4%
1 | 7.91 7.48 7.83 8.80 8.10
i 7.90 7.60 8.28 B8.30 7.70
7.80 6.92 T.79 8.20 7.80

6.65 7.61 8.03 7.88 6.63

7.51 6.18 7.83 7.85 6.41

7.00 6.16 6.41 7.00 6.23

e L (S S

28th day after continuous submersion, those in the sea demon-
- strated higher breaking strain than those in brackish water,

- Continuous submersion.—The result of the experiments of
‘the twines continuously immersed in brackish water and in the
sea corroborates the claim of Farrar (1950) that deterioration
is faster in brackish water than in sea water. It proved that
the imported coal tar D, containing a certain percentage of
r0sin, preserved the twines longer, whether such twines were
Submerged intermittently or continuously in brackish water or
in the sea.

- The twines exposed to the atmospheric weather deteriorated
gradually. On the 77th day, the twines A, B, C, D, and E
wed definite deterioration, although bacterial action was less
to drying. However, the treated twines A, B, C, and D
2émed to have little resistance to weathering as compared to
te control E which gave the lowest breaking strain.

The experiments on gear preservatives conducted by Clague
d Datingaling (1950 » used pure pine tar and pine tar with
0sote which proved to be two of the most effective net
Bervatives. These preservatives, however, do not seem to
suitable for use in the Philippines, because the tropical
nate renders the gear messy and consequently inconvenient
handle. But the use of coal tar properly diluted with a
drying organic compound renders the net impervious to
er, which condition enhances rapid drying even in the shade

0 9 cnantinitatte Jdwe L
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from almost 100 per cent in the case of pure tar,
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to only about

50 per cent when properly diluted.
The extension work conducted by Mr. Gonzalo Ferrer, Gear

Technologist of the Bureau

of a diluted coal-tar net
in the Visayan Islands.

of Fisheries, revealed that the use
preservative proved very successful
According to him, there were cases

when the otter traw
without retreatment. When tan bark

was done twice a
native net Pr

tar protects the twines from det
immersed intermittently or continuously, ©

pheric weather.

The use of coa

eservative impractical and uneconomical. ‘
d that the use of diluted coal

erioration, whether they are
r exposed to atmos- i

SUMMARY

] tar as a net preservative was reviewed.

The fact that pure or undiluted coal tar is not practicable 0

1 net was used continuously for gix months
was used, retreatment

week which made the use of this common
The

{4

tive under the Philippine

tropical clima

use as a net preserva

tar were prepared using

three dilutions of coal
diluent.

The experiment proved that coal

preserved cotton twines
uously or intermittently
Diluted coal tar with
coal-tar net preserva
than any of the oth
In the absence of

preservative D,
well as a preservative

climatie conditions. Because diluted coal tar impregnates &
tantaneously without the aid of heat, it elll

nates the usu

weight. Coal tar renders the cotton fibers impervious to
which makes drying quick, even
shade with continuous air circulation.

In one of the demonstration trips in the Visayas,
otter trawl net preserved in diluted coal
managed to fish continuously for six months under very

man, using an

favorable weather conditions without re
use of diluted coal tar as
popular in the Visayas.

tive D, has higher preserving qualitie
er pure coal tar dilutions (figs. 1-5). 4
the imported ready-made coal-tar
pure coal tar diluted with gasoline would serv

gasoline as a

tar diluted with gaso ine
(figs. 1-5) when submerged con fin
in both brackish and sea water.
rosin as exemplified by the impo

for dragging nets under Philipp
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treating his net.
2 net preservative is now'
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AVERAGE BREAKING STRAIN (N KILOS)
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fIG. 3. Average actual breaking strain in kilos of eotton twines submerged
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