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Experiments on the prel of. s

. ERice
Dus prineipally to wartins conditions, the searcit
croaf ubs

Lﬂf agar
titute material, A possible substitute

cream colour is produce:

‘This 1a the produet prineipally
desired ror comersial use

carried out near the polnt of

or scmetimes, .rnr -u‘ once drled,
lors who bleach it themselves
™
& yariety of methols sre used for bleashing and

main differences between them are in forma o sus-

BRI DWtaiey o€ So+ting St fove ot meisbiniee soliBtin:

Mnl.ﬂll&m

in (1) for suse
n-lm, t (3) solution and
f') wr:::rn, Tigne ana -:m»: oenl.::ma rore studied to
optimm conditions for na drying and bleaching.
to be indicated by viscosity

nnd.r ‘lul and in
General ﬂlalrlo

Simples were ground and the viscosity of their geis sbudieds

Matepial

Most of the moss used was raked moss cbtained from

Bay, P.|
(2) Phe
three

wore
once was founds e

Ellerslis, P.E.I. wethin 34 hours oo
County moss was & commereially bleached product.

1, Three other lots were gathered (1)
# Shore, BE.I. (3) Yarmouth County,
as re;




and

re (1) wire netting of i-inch mesh (2)
mﬂnm (a) board sprface punud black (4) cement.
and had 2 des. They

1ea wblesshed soxs Sps useds The
a moisture content of sbout “3 ached Ghondrus the
molsture had been reduced in u- ng n an to 60%.

showed of
the board or cement trays over wire for bleaching, Wire was there-
fore not used further except for drying.

Por drying, specimens of 1000 wire, hun-d
At the end of e e p.rio‘ 20-25 gmas " we
o 45 caa, used to
The following resujts were obtained

1in unbleached material,

Table 1,
141ty of drylng
"Time? Wire ' Board ' Cement
Vg, ! ' '
Rty mat) A 11o8s in loss in
‘content 'moisture content'molsture content'moisture
§jsemiay esisvigs (it aisfure cauveus iR
70 very '8 ' B4.1 ' 67.4]' 33,2 ' 8.3 ' 32,3 ! 50,8
Tighe + ¢ ' ' ' ' i
1110 188 ' 7ea]' 242 ! 67,4 ! '
20 min, moder-' ' ' ’ ' ' s
shower ate ' 15 ' 1949 ' 7L.50' 19,1 ' 72.4 ' 15,1 ' 76,4
moss Taof | ' ' ' ' .
Shvered v i ' ' ' ' i
1180 134 ! 78.0' 149 ! 76,6 ! !
80 moder-!25 ! 9.7 ! 6L7|' 8.6 ! 82.9 ! 9.0 ! 82.5
ate 't ' | '
63 light ' 3 ' 36.8 ' 54.7|' 20.2 ' 723 ' 21.0 ' 70.8
Tl - ' ' ' ' .
T 1! ams ! 752 13 ! 78,0 ! '
' ' ' 3 ' '
] ' 78,01 ' ' 15.8 ' "7
' ' . '

8.5' 13,5

The aotual 108s in welght in fuese surfaces was aleo deternineds
200-gm. samples were used. Tho, e dried for o paricd of & hours
removed and ¥ was carefully turned over esch
hous 0 a8 to dry uniforaly. (Table 3) About one quarter of the
sample was usod in the determinatien of dried weight.
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Tabld 2.
wo. t

tray! Pinal weight' Loss in|welght' Dry welght ' Differe
' ' 1 + between trays
' __mme ' : '
T T T T
' 60,2 i ' '
‘78 v ’ ' 6.3
' i ' '
' 6. ' ' '
vo76.9 ' ’ ' 3.8 )
' ' ' '
' BeR ' ' '
el $ ! ' 1.2
' i " '
e ' ' '
1982 ' ' ' 348
' ' ' '
' 93.0 ' ' ' !
LRt ' ' ’ a i
' ' ' ' |
t 90,4 ' ' ' tg
LT T 2 ] ' -
' ! ' ! wire & cement !
EE Y ' ' | B8
' ' ' )

t ' Mo ' ' 1 4
. ' ' '

There oocurred & diffe in motature gontent on the various

surfeces. This is shown (Tavl® o) for un.n y8. 200-gras --nué
darled for 6 TR, B Ratere, asisvers tovernisd

3.

molsture eontent




che
e the following figures. Sea water vas
tening and vhen bleached the moss
ontent 52.1%.

Table 4.

TAve ot ' W . . lure Content'
JAve Temp.iunidtty) Vind | Time | Mol y
Y T & ' D e
' ' . ' ' '
T T T T T ey
168 ' 50 gt & ' 332 2507 1
' ' ' o 8 6 39
il ' ' " 28 ' 9. o5 2
. ' ' ' ' '

It vill Be sesn from these results that thore is very
4tle difforance batuosn the vire, board, and conemt treys.
Inspegtion of Table I shovs ‘that the 1attial érying o
out 25% more rapid in the wire due .h‘ly to

. bonof etroulation of sire
ough to the ground. It was notiaed nn h r{lu
w LS sesathsratis shitee 2=-3unchon),
o layer veuld be dry 4o wouch -nu- ‘the_laye
ing in'a eotlection i o

the surf,

rn- da’ gmall,
(r-u- 2) to
Cement s

o o sture S beats
b S Ay AR A
shover.
The variation in dry weight is from 48.3 &
200 grams, giving a yleld of 30% or 33% assumin
eontent ‘the dried mess.

Effect of ingreased depths on time of drring.

The tine of drylag s inereased vith an inereased
o.s. et Mgt e
ire pia oard trays. This gave s
Rass frem s aingle lmr S0 abeut 3 dn The
material vas turned on ore, the
molsture content oUlinct in & Sempls of 35 ve 50 erens
0




1Type of tray ! Temperature ! !u- ! '
wﬁ- .
T

v v
v T T T T v
T Vire ' 65 ' 6 ' 209 'o36.2 ' 49.7 0
' ' ' ' ' ' '
' Board ! 65 ' 6 ' 188 'o37.1 0 5046 0
' ' ' ' ' ' '
Iime required to reduce moisture conteat to 108

ired to than

o deterai ime requ: n
10§ from an initial moi. tent of 91% the sample: T
sterminations were made twice a day.

alloved to dry. Moisture

Table 6.
Iime required %o reach less than 10% molsture
! Time ' Moisture Contenmt
! hra. ! 1
T T
Single layer ' 16 ! 8.2
' '
1§" deep "o 1 9.6
3" deep L IR 9
' '

The moss nnnu out from 9.30 A.M. to 5.30 P.M. and vas
taken inside at n:

about_th:

1 be seen that o 3- x o layer Tequire
n 1}' 1-yn

il
simes iy ingle laye:
ltarl.‘l-‘t. fhil Illl t

bosrd gompared to

u-plo- of 500 gm. were left out from 9,30 A.M. %o 5.30 P.N.
of board. The samples had been partially dried and
ad' i teihte neistre sontant af 65.4%. At the end of the
‘the one on board had dropped to 18.6%
Te that on the unpeinted beard 17.9%. This vouls indicate
Reeligible difference Bobween the tve, if any.

Yaristion in rapidity of drying with time of day.

Spesinans vers laced on vire trays et verious yarieds
throughou ay ermined at the

b-nmu wa e o Parti drted
were used as ve. ARSI aarial: able




| Mo, ! Initial Nolsture !
HaR == § fﬂ;

o ture conte:

botween 5.30 and 10,00 F.M.

Moisture ' Increase in ' Time'
nt 1 Mo LT

R 9.8 ' 22.1 U X ' 48!
W ' ' i '
LAy 13,1 ' 31.8 vy ' o4
N . ' ' ' i
G 13.7 ' 28.8 v asa ' o4

' ' ' ' '
' e 16.8 > 28.2 ' e ' 4.8
e ' ' '
, 8 4 6,35 4 18.5 ¥ ami 'o4.8

(No. 2 was sea=htor washed but from North Shore of
Island, & much bushie

'
! Notsturs ! Nolsture ! Loss
' o t ! Mot
{ Oembant | Oomtent’, | iolsiy
Tunbleached Noss
54 oL !t Bus. ' 578
61 ' o915 ' 0.9, *  70.60M
66 t o918 ! 2009 70.6
54 'o497 ' 188 4.1
62 v S8 v 707 141
50 119,89 ' 13.4 6.5
70 ! 2 ' W0 141
o4 1oME 20 2.4
! Eleached ' Moss
' '
12,00 P.M, B2 ¢ s3a ' 1.8 11.6
to 2,30 P.M, W2,5 ' 11.82 ' 8.36 T S
to 230 PM. Hes ! e ! eim 71
'
to 4.00 P4 M15 ' 9.3 ' 0.2 0.8
to 4,00 PoM. #15 ' 9015 ' 1ol b &
' ' '
It s notevarial) uikithe Jast figures vere obtained o
« day whe Lok at 3420 K. ant there vas s Nhbws
S D0 ok Toa’ ol appekrod Restn b 1o BN,
Tabd 8.
-1 |
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1
0 to
below
| occurred in the afterno

3 50 P.M. in comparison LD B'I ﬂ
¥aterial with sn
the same glving a
to.noon. ﬂuﬂillnnl for dry!
there was a light breeze.

The last two figures in
moisture rather than a decrea

5% in the morning to 14.
& wers good the humidity

tab ov an absorptlon of
s undoubtedly dve to

ame phen

rom the
o6 at night (Table 8) an
in 4% hour:
Ef:

No uniformity of results
tration of salts in tho waters
slightly more rapid after using

the ri omena
§ norease of u ci to m.'rx showing

ched
s S nea u vitylos the oonsen-
Table 8} Drying was,

an @844 motstontng agint bR 10).

Teble®.
T v T isiody
VWeather "Initial 'Finad ! 't Type of
T v "iolsture 'Molsre Loss in "Time' Noistening

, lun.'xuuughe' Wina !
"

'uen;gn: *Conf

t 'm;znn 'hrs.' Agent

'
' '

T + i v: T i

' 60 ! Part 'Strong' 25.0 ' 16& ' 9.0 '8.5' Sem water ‘
' ! oloudy 'winds ' ' ' e :
' ' ! ' ' ' w95 53 ]
res ' "24.8 ! 18% ! 5.9 ! 8.5 Sea :
' 3 4 ! 18.85 ' 178 ' 1.6 'e.5' 2/5

' ] ' ' ' A

¢ ' ' 'o21s ! la® ' 4.6 ! 8.5t 243

' VHumid ity ¢ ' ' ' ' 4

4 N . ! 20.4 ' 1585 ' 6.5 ' 8.5' Fresh water 4
' ' ' ' ' ' ]

: ¥ * ! 17,2 ' 158 ' 2,0 ! 8.5' Fresh water

. ' ' ' ' ' )
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|
Table 10, .

pidity of drylng after at ghi 2 baiog HC1 4 CaClp snd HCL 4 Nacl
= T

! Initiel ' Flmhl '
" Molsture! Nolsture ' Loss in

Time

' Content ' Content ' Molsture ' hra.
. IAn.‘éunllsn kst IS kg
) '
T ™
s ' 82,1 ' .9 : 1z.2 &
' ' e ! & 250 5
' ' ' '
' ' ' '
' '8 ' e ' e 5
! ' ' ' '
' ' ' '
53 ' Py : 0.9 4 ' 248 7
' ' '
' T 346 ' fe ' 10,0 7
' ' ' '
' ' ' '
' ' o4z ' e v o180 L]
' ' ' ' '
' ' ' ' '
85 ! Overcast' Light' 25,4 ' Jo.1 ' 12,3 15
' ' ' ' '
62 ! Bright ! ' ' .7+ 0.0 15
 as ' ' ' '
! Humidity' " ' v
i ' ' 232 [ 15 ' HOL
' ' ' ' ' ! hacy
' ' . ' '
Effect of smolsture content on mguld.

1t 1s - e g s
Seavens- ot SOK sk owe déveiol
Those below 15% did n

Effect of molstening sgent on z#lose content after drying.

Therc was no uniform variaflon, in geloss content with any
of the variously dried specimed.

t-l samples with & mo.
mould in the lnhur-eory‘
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Table 11.

1 content after dryl: '
T

T
'Molstening Solution ' % Gelose!

:Bil water : 50.0 '.
tFrosh water ' 82,8 0
I v s J’
o utas v s f
gli CaCly 1 504 E !
:li CaCl, YoAT0 ! |
125 K01 'z )
13% NaC1 2 wrepr i}

The gelose nonuni was ﬂotlr-ln.d after the manmer of Hass and
sell-ie. (An u, 66-9), Other lwh ‘waa c same

r-h;o of 45% to 6 preparati

boweser, by p.uyn-uun iteh aloshol only a 308 = 408" yhld vas

35 beketivg with Craah vater as woistiiing dibal the Sots

soaked repeatedly in the same wash water result:

(mm n) would indlcate that fresh water un 1in considerable h
or on prolonged contact with the moss does mot remove "

leﬂoL-ﬁh gelose.

on oondltl Lfor

Conditions of molsture snd molstening solutions were §
mn.k:k and, as in the drying oxperiments, a record of the weather
w 2

An attempt first made to jure extent of bleaching in a )
dor1atte times The colors of the solutions prepared by dissolv: i
fresh moss, partlally-blasched mos: (e—orchl "ome-half blsached")
and bleaghad moss 414 not dLffer smough ¢ basis rfor compar:
it SR Ul h st mus givs s grove solution,
other two were brown and differed somewhat but grlﬂ.clonl between
tter

ome te of on_and
cm-nmun o :h. fina gel would nesd to be rigorously controll
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The poastbility that the color could be extracted by some
solvent was not overlooked and the following were tr Eth;
an: ohol, ether (ethyl) butyl vmﬂ x-opx-apyl
acetone, benzens, xylol, petrol, disthyle
dloxane; chlorofors, oyclohexans, tetre e .nn, emy; buzynu,
end pyridine. The coloring materlal in Ribhoned off dohes
fneoiable 1 sl the resgentas Eihyl Alochol hovever extracted

 moss Isaving it a oremmy whitss 80f alcohol
nlso extracted s. the gel, In 95% alcohol the moss became
very brittle prol:-hly due to dehydration, Phenol when added to
a solution of the moss separated into s layer contalning all the
pigment leaving s colerless aqueocus layer,

Since from & the ful. moss
was the required product, blenching was judged on the t.
requited tor each completely bleached 3tag L verted
somewhat i nr -hlu -rur drylng but shedes of b

OreRn SRt a1 rple, however, had to dissppesr b-rou
the material wa; oanud-ua bloached. huun-d moss before drying
hed & much whiter shade.

used in the molstening -omunn affected the white-

the resulting bleached moss while wet was in the order 2i CaClg,
/a ea water, n nc-r, 2% NaCl, sea water, On di

1 be shown that the moistening
EStaagss1s drfpot in the viscestiy @ the Pestising

nxuuun had
gelose,

& content for bleachll
IDII (l'ﬂ which the stems had been removed
rere om 2 to 36 minu samples

sonke tes
mvlwlly been dr! z-a -v: 'ro'c to 12,1% moisture. On being
EaRrva iml wace -uporﬂ.cil:uy dried and divided in tro parts.
The first of about 5 grams was used for the determination
molgture content. The larger portion of mbout 15 grams ks g
ok

in m 500 cc. Erylenmeyer flask which was stoppered and had ne
4na ask cou ot wiih Paratrin wax.  Tue flasks were then inverted
sun, lioisture condensed in the sides of the flasks in
al1 ‘bus No. 1
Table 12,
Optimm motsture content for bleaching
Noisture ' Time vequired ' Time of
Conent ! for bledching ' sosking
'
5 s
. 7 hours '
30.2 ' ends bleached ¥ 4
' after 7 hours '
45.1 ' 5,5 hours ' 20
4404 ' '3
' ' 30
¥ . 35
90.6 {sreen aftor 7 hours remained in

sen_water




dare 4

tim required for the moss £o bleach varied with
pecl Those immer:

wate
Noithar dLe speathens with s Melsvire content les than ZOR.
The qulckest bleaching oceurred in samplos -1m over 40%
molsture and remained about the same short of complets
immersion, with further increase in moisture content,

As further confirmation fronds wers used which were
soaked as follows with the results stated,

1. 10 minutes each hour required for bl
2. 10 minutes each 2 hours required for bleaching & hours.
3. 30 minutes each day required for blesching over two days.
10 minutes each § hour required for bleaching 5 hours.

4
5. 20 minutes each 4 hours required for bleaching 16 hours.

In onder to determine approximately the time required
by the moss to reach a sufficiently high moisture concenira-~
tion to bleach, gms, wors dried at 60°C for 12 how
and then placed in 4 1itres of water. At intervals & to 10
gns, were removed and after being dried superficially in

te:

Depar towels bad {hels molature content de Af tor
6 minutes the materi ticky" to tou uked
nm- of 3% NaCl u)uunn, the moss

remained firm.
From the «tandpolot af rapldity of blschinghl) vill
be ssen that 114fle dx ghined by ualld.ng ™ 10 minute:
(table 12). In th very h fgeraciine. »
do not take up aierene .c 1he Tans’ 2500 Ix. Boa s,
rule af

oaking of 1
ved $o maintald 1t moisture sontent over 4Of.

The effect of covering with glas

The same trays were used ss in the dr. experiments
with the eddlition of board trays covered with class, und o
a water-proof tray kept half full of water and covered
wire tray in vu.-h the moss was placed, the whole bung

covered with

08 bosrt trays sovered with glas gave (Tatle 13)
much more rapld blsach a higher finsl molsture content
than d1d uncovered urd ll‘




Table 15,
——  [Effeqt of coverlog with glase
Type of tray ! Time ! Molsture ' Degres of

* hre. ! Cantent

10

! bleaching
T
ns 1 blesched
348 1§ blaached
38,0 ! § blenched
'
'
70 ! blesched
'
'
68 : ‘bleacned

-u-- soaked £
exteut of b]

“vnu

e

Tt seems that ultravicles light 1a uot nessssery for blesahing
absorbed b

20minutes at the end of five heurs.

wan ulms:i by ecmparison wiih commerolal
o I-v-
erisd vy

rature of
N-Dol"l““

since this would be glass covering. The nmainteuance
-ru-uuu-umu.num ible in samo srays for
the more sffieient ble: t the ture, A

: (A.) and trays
indioated above with an additional tray e ng water
wire tray containing the moss (B.), Commercisl black moss

d which hed « melsture content of 17,65 (Table 14).
Table 14,
of trays
- v ¥
Tray ! Moisture ' Degree of ' Tims
) Semtent | blasehing } hes
T T T
A L ' 0 ‘e
' . '
B g ! bleached ! &
A [ ros t e
i i '
B ! e ! bleahed ! 8
Board ' ' ‘
uncovered ' 25,2 ' 7% '8




pT

The extent of bleaching was julged by the eye. For moss to be
called bleached, both stems and fronds had t a
to cream color with no green or purple.
the latter, decided what percentage of bleacl
Commercial "50%" and "75%" bleached were sl used for comparison
The ature of the col pnmn to 47°C; the ununvu--d
averaged 23°C.

3% lg (Table 15) the moss had a alightly :u.gxzm- .nm.
1ts wi
the

A l'rin:n:.v- ntially the same re in Table 14,
exceptlon of a lower molsture content which could be due to
additional time.

Zable 15.
Effect of 3% CaClg on bleaching

T - =
Tray ' MNoisture ' Extent of ! Time
! Content ! bleaching !
'
T T =3
A ' 32,9 ' bleached 104
' '
B ¢ 45.9 : bleached 104
A ' 40,6 ' bleached 10k
' '
B! 54,0 ! bleached 104
'
uncovered ! 22,3 ' bleached 104
' '
uncovered ! 28.0 ! bleached 104

t tray was used and sufficient ater was kept in it
o about half cover the . The moss sbove the water was not kept
molst, however, but w y out. The materialwas the d.

Onl;

oxtant, Fable 16 gives a comparison of the results with those on 'B!
and uncovered trays. Commercial black moss was again used. See also
Table 19.
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Table 16

! 539 M
. 1oase e
uncovered ! 2204 M
9.8 M
3007 s
Effest of o
b RaR gt B gl g S g Rt g B R+
i

A tin tray vas
of four hours tI

ots of an int onpare
with |l0lt lpill the 1t from the st 000 gns. of
BOe SSER Arriad I ek Voaet ey sad Trasted in TetiiEt:

1. seaked 10 minutes in sea water sach hour.
2. soaked 10 minute
3. soaked in 2/3
4+ soaked in 2/3 sea vater 10 minut
5. soaked in fresh water 10 minutes sach hour.

6. soaked in fresh vater 10 minutes each hour after drying for 4 hours.

in see vater each hour after drying for 4 hours.

water 10 minutes each hour.

sach hour after drying for 4 hours.

The samples were left out from 9.!0 AN, Go 5.)0 P.M, each day
unti. b eached. The ln)n' of hours required hing are

g Table 17. One sampls vas lun‘ nlly Iprilkl“ with

utcr. n- initial a-;lu had no effect.
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Table 17.

Comparison of sea water, 2/3 sea water and fresh vater as

' ' '
agent ! 18t 8 hours ! 204 8 hours 'Tho it Ind
'
T
Sea vater ' 64oP-g8er ' 70°P-88°F n ' 1
' ' ' '
2/3 sen vater ! . ' 10 ' 10
' " ' '
Frosh vater ! & + brignt ' '
: ::ﬁnt ¢ sunitgnt ) L1 9.5
Sprinkled ' i ' 20 ' 20
' ' ' '

Effects of dilution of ses weter on blesching.

While wet, the moss appearsd whiter in the order: fresh vater,
2/3 sea water, salt vater, but 1ittle difference was apparent on
drying.

Effects of pH and celelun in moistening agent.

much
vas soaked
soaked int
1. sea vater.
2. wvater at a pH of 4 vith HCl.
3. water at a pil of 12 with NaOH.
4. water sta pH of 8.
5. continuously sprinkled with sea vater.
6. immersed in sea water during bleaehi:
Table 18.
‘ect _of plf on o
Temperature ' pH of moistening ' Time required

sea vater
bright sun B 545
12 over 8
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Table 19.

Cn-pu-iun. Soaking. Sprinkling
8_VBLOr.

-

Mothod of ! Temperaturs ' Timo required

votting ! oF | for bleaching
T T

Soaking ! 53 -69 ! 12

Sprinkiing! bright sun ! over 16

Inmersion ! 1 over 16

iod materiad vas stisky to fouch aad hed
ary and r-u o
1

utdon o]
nllll!.[ 1000 gms.

The pH of u-nn g HOL So rive s asid
reaction and us 3 11 sol:

vater at pi 2

2. vater at p 4
3. water at pli 6
4o vater
50 vater

Table 20.

Effect of sea vater with an aeid

Tonperaturs ! Tomperaturs ! ol ! Time

2/3 sea vater

50- 69 3 Lt B 2

Bright Bright '
sunlight ! sunlight ! 4
" 6

'

'

i

.

sea water




As before, the mos
and time over & hours means continuation of the b
day, In adjusting the pil a B.D.H. unive: indicator vas used.

3% NaCl and 3% made acid with HO1 was tried. The pl vas
adfusted o 4 The mossin each case remsined firm to touch

Table 21,

2
Tenperaturs ! Molsteaing ! pi ! Time
o) !

53 - 69 x Sea vater : : 13
' N0l 4 ' 6
' 76 )
' 3%caCl, '4 ' 6
' rIoe
Effect of depth of moss on bleachisg.
To dateraine the relstive effect of depth of moss en the time
required fer bleaching, thres board trays vers used conaining

and thoroughly mixed. The quired weres for
12 hours, for a li-ineh x.yu 20 hours, and for & 3-ineh z.y.x- 1
hours,

This as for drying gives roughly thres times as long for s
three-inch depth as for a single layer.

Slower bleaching of stems then of fronds.

ms and fronds vere separated lnﬂ hlnluhld. The stems

UG i i g g Rl only 4 h

Effsct of salts other than ges water.
a1t solutdons other than tor had mo grast T
ng. o_serie; vator 16 hours,
noursy 3% CaCl, 13 hours €1, 16 hours, 3% NaCl 14
‘The addition of CaCly 1% b vater gave & slightly

SRIERS SARTERY Dt ke AdkeTvas the smint

Effoct of veather on blesching.
The Chondrus vas found to bleach in fog as well as sunlight,
Bright sunlight and high temperature haé an accelorating effect

lwour. Fronds ccoled to 89C with running water bleached in 8
compared to 3 hours for material heated to 60




>3-

To determine un relative sffect of matural variations in
sunlight and tem sanples_of 800 S vare used,
ce

no
o diys for ail sampl
ration 1 $ime vould be

at a higher temperat
Iuver dmpiatere; Msachiag will set seeur in derknass even ot
high temperatur

Table 22.

4 day ! 3rd days!

M SR T
—Zempexgiure & Sunlight | u o '2md& l‘al-l u--
Max, ' Min,! UL hea

AN, 73 : 64 Bright : e : 3 : 1
' ' ' ' '
R 1 : ! 5
AM. 78 Y66 ' Bright ' 8 ' 5 ¢ 13
i ' ' ' ' '
' ' " ' "
' ' '
AM. 78 Y62 ' Bright ' 8 v 5 ¢ 13
. ' ' . .
v ' ' ' .
. ' '
AM, 69 ' 50 ' Bright ¢ 8 . 8 ' 16
"’ ' " " '
. . ' ' '
' ' '
Day 72066 ¥ Part ' 8 ¥ 8 44 ! 20
' ' ' eloudy ! ' '
— . b4 s
Day 65 : 56 : Ovlrlllt: e : g4+8 : 24
—_——r 0 " '
AM.74'58 ¥ Part ' 8 ' B4 0 21
' ' eloudy ! ' v
P.M. 64 ' 60 ¢ ' ' .
. . . '

of Irish moss cured in various wava.

Samples of variously bleached and unbleached moss wers used.

e were gr 4n a meat grinder and used to prepare both an
extract and a purified gelo: der. Viscosity measurements
were nade on both these produ




T

In the preparation of the extrast 15 gus. of the chopped mos
ut 500 ce. of distilled water them

for six from matntain &
volume of o he material vas Shen o xm-uug-a and £11
Evaporation wi ecarried out in a steam bath until the volum
reduced to -hwc 300 sta 9n . . vu- r-lnud and the uuc.uy
etermined m e remainder of
Sidebion ey povred with Stirring inte 1 Tiire of O5% ethyl aleohol
and the preeipitate further purified and dehydrated by treatment
with twe 300 ce. portions of absolute alcohol and two 200 cc. o
-hulut' ether for periods of 12 hours each, finally being placed
in & vasuun déssioator for three days, Soms small samples, of tvo
dried after the initial alcohol

anp. r et el ore

of the purified

vas dissolved in 100
out 90 Gor of Vhieh uas mesd for Whe determic
1ty.

o 2

nation of the visy

The amount of gele: 3easured by presipitetion vith bensidine
chloride and itration with 0.1 ¥ Xath atter nex of Huss and
Russell-Wells (1). The precedur: as .nnn 90 cec. of
L ) Porner viasantter snlibeisteinid
at a constent f 310C. The g solution was used
1n & detevniiation of PR weiug a Becknan pi metar: The relative
187 glven vas he avarage for at least five deteraination

he raination 10 ec. of solution was withdrawn
Sipiacsd by u.uu.n vater. The
h The repl

an
ompared with the caleulated v-lno made on the basis of the first
254 FAF6h nensured vebm A comparison is shown in Table 23.

Table 23.
€ dson betyeen cbserved end esleulsted
ORdeulated 2 Ousarved.
1.70 S 1.70
1.2 ' 12
0.73 E 0.72
047 : 0446
0434 ! 0.34
0.29 2 0.27
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An attempt vas made to measure exactly 90 cc. into the eup
and calculate th r.'hlti With higher

uen. of rly, however, it was found impossible to
o ahy definite volme vith auy dograe Approxi-
ly 90 eec. vlr. therefore used, on
et

th ont of viscosity the 50-gm. weight was u
and IDD l'lvnl\ltiunl th.d. !n lﬂ' cases, however, when

Tequired for S veight va Sur S0 siz niue
SR tRsne. 1% ves fepus Than the selastrs

the lower concentrations.
Table 24.

Varietion in viscosity with weight
uged in Stormer

Cone. % ' !!ﬂ%‘ll n‘i‘”‘ik
1750 ga. velght | gm. weight ' 200 gm, weligh
'

T
'
T T

1.78 27.30 8 22.73 2 19.15
v i

1.4 8.07 ' 6.05 ¥ 5.46
' i

1.25 5.76 } 475 . 4eb4

111 4463 ’ 3.92 L 3.92
'

0.88 3.22 \ 3.00 4 3.00
'
0.78 2.88 . 2.68 4
' '
0.70 2.55 $ 2.55 4
0.62 2440 i 2.40 !
i '
0.55 ! 2.28 ' 2.29 L
' ' '

Weighi e 50 grams were not compared directly with vater
but vAsh tne -um below it. The facter was calculated [ vkiek would
give Lden ties e smaller ;;m

upper
.111 v-ilhll
Bélow 0.55%

of 100 pu- 20 adi
weights of 50 n-un o5 100" n-u. ive the sane
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lative
iscosity |
L 30 -
200}
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b
o5
| Peecent Culese /74 s-..wm-.l.hq ed, Meohsl-precipitated extract.
¥ 3 Sec-water-bleached Simple extract.
c Vs su.-nnr-k‘ ched, Mlcohel precipbeited eviract
TRk ;
B Y3 sea-water -blewched Sineple evtroct
\ - € Fmesh-water-bleached Simpl extract
F Feesh-water- blewched pleshel precipitated extractd.

Washed geeen meoss
LA Fis
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r sulphates v
he visseetty of o
and wvas

obtatued with BaCl, until the sixth day, howeyer.
ol 14 to be decreesed (fig. 2)
™ before

oved a
ccurred in

The oI shamihd from Suld
s showed

to frosh water bleached m the aiters
The P ingvedsed from L. 56 %0 5428, Gelose from
also dialysed. In comparison with that from bloached oes the
ity from 0.6% to 0.7% was 1.25 in contrast to 1.2

for four samples

od in running water for 7 days
free from

n \mnhl .hxonau
h viseosity, These Corm
veak .-1 a 25 soncentration which vas hardensd by the addition

of KC1 (J) ln weaker enuol‘rn\inu of less than 1%. The additien
of KC1 caused the separs some gel from solution without
inereasing the v:nn.ny n! the ux-u-n. ’lg. 5 -hnl the normal
viscosity eurve 4

5,
y W ore. The groen
L eran in 2008C of 0.5 K61 rormca s
ed with 95% ethyl ale
with ether, and redi

surements vere obteined

Ehshs R atiats Teasers veve megmilv
had boen washed until the wash water geve no test for ehloride when
ovaporated to one tenth had also a lov viseosity, Comsiderable
gelose vas removed in the washing. Again a gel-like precipitate
formed which settled out from the solution. The viscesity of the
solution was not increased by %! dition of XC1, Table 27 .)m.
his over a serdes of The pH va:
5.48 before aft1on of KO1 and 5.5 after the comcentrabion of
KC1 was 0.25%.
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Tabls 27.
Concentration '_._Wnny_.
% "Tn distdiled ¥ In 0e25
oy Kl

s o o '
T 7
1467 ) .
. lag 2 :
1.32 '
123 ' vl
1.10 . . 1.54
1.00 . M 145
.90 ' o1
180 ' ' 1030
«70 . . 1.25
w60 ¥ P

In no

ythiursfore, was the viscosity of the selution
. u«uu of XC1 which night possibly have been
case,

out by
the a uuon e Kol @
ove: h ovmation of | 3 zu. The

tation uun might be -xp.n-d %o Purthor remove salt do
appraciably decrease the viscosity and in some cases increa
The addition of XO1 in quanticies of 0,5% will increase the
viscosity above a concentration of 0.7% lemding Lo the formation of
a_gol. (fig. 6). Material that hed been bleached uader glass hud

o a lower then sa: materiel (fi,
Tor osmpariacn o eurre is shows for freshevater-blsashed me
The gelose in xC1 concentration of 0,888 vas gel~:
and the figure her and abeve .
On allowing 1t to

net indiecats

va n
dry to touch when the glass wes removed and drying comtinued. Only
tvo vaghings vere necessary.

Material kept vet by soaking u e solution vhere nli vas -u-n.a
to 2 bleached nn more r.puxy. pH of
t0 nbout the sam t

t .
dehydrating end drying. A solution mede from the purified product
gave essentially the same low viscosity in 2% selutien (1.12). No
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Drying lamp Stireed by ain
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PRy
gel was formed on addition of KC1.

Moss bloached in 2§ NaCl and C adjusted to pH 2 with HC1
well as sea vater at pH 2 and 4 with HC1 vas used bleaching vas
much mors rapid. (Fig, 8). It will be seen that in 3% NaCl a
relatively high viscosity was reached. 3% CaCl, giving a viseosity
only slightly higher than fresh water. With th water-bleached
material at PR 2 a slight test was given vith Bensdiedts selution.
The pH of ths resulting gelose varied and a s1ight jrecipitate
oceurred in '2¢ on the uuuo- or 2% CaCl,,

BH of eztract i ef Alcohol presinitste

1. 3% ¥aCl 6.05 6043
2. 3% Cacl, 422 5.79
Nusbor 1 d1d not precipitate as o fine precipitate but as o
thin gel which on dehydration boeame firmer, Hence again the
additfon of KC1 had Iitils effect on the viseositys
true of pH chai Fumbe
38 ena ine
o -um.n- -tf o3 on the viscositys This es VALl
nhuvn e of all
Table 28.
Effect of of moss

Relative viscosity at p

T T T T T T
. ' . ' ' '
T
1.03 '1.9 7 1,19 ' 1.20 0 1 ’
80 ’ 417 ' 1,28 viar
07 ' T1a3 01020 140 ' 1.3
65 T1a10 1010 Rt '
57 * ' 1.08 0 ' ' ' 1,08
50 ' ' 1.07 ' 1.07 ! ' '
' ' ' ' ' '

acid=

arison table 29 gives the relative visco:
at pH 4.22 compared to et aene L

For
bleache

Table 29.
—Comparison of seid to ges vater ss bleaching sgent
PE 2 in 3% CaCl,

Concentration Sea water bleached

5.95
5

2.31

2o
i
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sty mewsurably.

ho adaision of nu ua not imcrease the vi.
01 N 1 01

rying llny (250

=
vas svapora lee
through zn- .ozuuu (rig. 8).

on 111
watts) and stirred by bubbli
The viscosity vas slightly decreased

Presh moss .u Aok Bal beun jroatpisated wih nleah-l
seyeral concentrations of KCl. The

uoerl mod (Tal u- 30) until a concentration of 0. 2% vas r-nh-a -h--
@ thick gel formed. The pH was about 5.3, An 0.88% solutio:

o wsed. The imitdal geloss viscosity at his somcentration

Table 30,

Cone. KC1 § ! Rel. viscosity

bleached with 3% Hz0; and 30%
B8 oo v 1::\;-).“4 at the same ime: “This vas filfered and
Table 31

Table 31.

Effect of 205 on

Cone
T
l { v
by 1.00 ' 1.55
’ 1,01 ' 1.45
' 1,00 ' 1.0
: 0 : 1.33

Thers was also a ehange in i ion concentration.
bl hed
s et (O
30% HgO, blemched  3.96

The last eve precipitate with CsCl,, A similar change
eurred with Sun-bisaehed mavertal. The Bolution was seirred by

bubbling air nrnn 4t and evaporated with a drying lamp (fig. 9).




e e |
The origimel pi of 6,12 bee:
The effect of

o 0
d by the addition of aon o H61,
o) 8 Semparaiure glangs from

the

s
& danp uvh, ot
g lnly (zso uu-) with
ret ¢1d not
qunllih of 5 gre alf
s green .un s 15 minutes
under the uux—.vs.xn danp sppeared eres
n. Femoving %o ordinary 1ight, however, the material
n perature vas about

of s 2 grams
2n 200 ee. of distilled

. ; b) by air jet
drying 1-» Tla) wedher i
ulh'lvlol 2 1.-p ua oo gl 1f hours th

11y,
lanp made up to 5oo .
ath for a2 -dlltl.nll 2 hour: o
y orated to 1 and xyn.\.d unh 951 1uhu1, washed
frer SAp 0n 358 slechal .na  Sried ot 409, They Wie Ahex
red: d and their o5 deternined (fig. 11). Th
hyérogen fon eoncentrations et

Drying lamp. Stirred by air PH 5,70
Stirred mechanically pif 6,90

t lamp, Simple extract pif 6,12
ol precipitated extract pH 6.12

Ultrayio:
A

Drying lamp stirred mechanically,
A4one1 pr cipitated extract pi i

4g, 10. shovs 4

viseosity of the resulting gelo:
be seen that the specimens p
vater-blsathed Thi

chemically,
Conelusions

It will
a viscosity comparable to salt-
s vas not found to bs true of moss bleached

As ragards drying, b dype of wurt
solution has little C time
Mvely lov molutu Ry sus:
7ield) and are superior for bleaching

RiRh e T8 2oliss coatent veri:

1,05 the motstentng

e
The ime required to T
oy b ool







o
Percent Gelose

7
Moss blecched l
A Hear lamp. ;Am.i by air
% vltra vislet famp Gelsse
ek i e
et Iamp. Gehse ostract
> Hedt /..., R mechanically.
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15 e bemperavurey baaidisy, 4ad visd; vith an ererase of 24
o+ The lovest moisturs comtent reachod was somevhat over €f.

mereasing the dopth of moss te over a single layer lengthens the
ané necessitates considerably more 14ng. Moisture
absorbed from the atmos: lally éry spoeimens.

The time ngs.rd for on the
intensity of suslight and modsture. h- .y(l- -dl\m eontent
h over 408, short of u-w!m dmmersion. Below this the time
Very

rou
um: less than 20f. As a gemeral rule the moss should al be
wet to touch. Sea vater or isctonic salt vater are the be:
meistening agente. Mess can be blesched readily unter slass u
well as in ¢ tine, Sam
of 20 grams vere alsc o Mssened
two hours. The gelose compared
regare

mat 2 gards
and white 1ight is nocessary.

uot!\{ of n- g-h
vas lffl'\d o For a M'h—vilnllty
s:m salt or vas th- ilﬂ moistening agent. Small amounts of

sh wvater had no effect on the product except after a prolonged

The quality of moss from verious regions d1d not differ
significantly.

of the geloses and uhn- the
addition of potassiun -llll l:.mﬁulii the firmn 1tn

inelusion doos not inerease ti ity of an orig!
viseosity material, It i + decrease the
necegsary for gel formations

the time g for

Soaking 1n seld solution shert
bleaching, The produc s poerer.
partially provanted by the additicn of sediun saits So the sclution.




	0001_Title Page
	0002_Page 1
	0003_Page 2
	0004_Page 3
	0005_Page 4
	0006_Page 5
	0007_Page 6
	0008_Page 7
	0009_Page 8
	0010_Page 9
	0011_Page 10
	0012_Page 11
	0013_Page 12
	0014_Page 13
	0015_Page 14
	0016_Page 15
	0017_Page 16
	0018_Page 17
	0019_Page 18
	0020_Page 19
	0021_Page 20
	0022_Page 21
	0023_Figure 1
	0024_Figure 2
	0025_Figure 3
	0026_Figure 4
	0027_Page 22
	0028_Figure 5
	0029_Figure 6
	0030_Page 23
	0031_Figure 7
	0032_Figure 8
	0033_Figure 9
	0034_Page 24
	0035_Page 25
	0036_Page 26
	0037_Figure 10
	0038_Figure 11
	0039_Page 27

