Spina a jeji odstrafiovani
z textilii



Spina

Spina = souhrnny nazev pro vdechny nezadouci latky na textilnim materialu.
Obvykle miva komplexni slozeni (slozita smes organickych a anorganickych
latek).

Pdvod:
vymeésky uzivatele (pot, krev, a;j.)
okolni prostredi

ZloZenie mastnych vylutkov Iudskej pokoZky [2]

Latka : Obsah (%)
VoIné mastné kyseliny 22 az 27
Vosky a estery sterolu 20 az 22
Triglyceridy 25 az 35
Diglyceridy 6 az 10
Skvalen 10 az 15
Sterol 2az$
Parafin 0,5az 1,5




Konzistence:
tuha (saze, hlina)
kapalna
plasticka (viskoelasticka)

Mastna Spina

Pevné Castice

Rostlinna barviva (napf. skvrny po ovoci)

Latky rozpustné ve vodé Necistota na povrchu textilniho vliakna

(zvétSeni 200x).



Mechanismus Spineni

Prenos Spiny:
mechanicky (ruce, boty, ...)
vzduchem: elektrostatické sily, gravitace, Brownuv pohyb

vodou: filtrace, odpareni vody (blato, barviva, mastnota, redepozice pfi
prani))

olejem nebo tukem

viwv s v 7



Vazba Spiny na material

Zavisi zejména na velikosti Castic: Cim jsou Castice mensi, tim hloubé&ji vnikaji do
struktury materialu a jsou k nému silngji poutany.
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VELKOST CASTIC (nm)

Velkost Castic kremi€itych typov negistdt v porovnani s viaknom baviny Vplyv velkosti astic sadzi na odrazivost matenalu [5]

Pisek (2000 — 50 um): Ize odstranit mechanicky (vyklepanim, kartaCovanim) i pranim. Bahno

(50 — 2 um) a jil (2 — 0,02 um) se odstrariuji velmi t&Zko. Castice pod 0,1 um nelze b&Znym
pranim odstranit.



Vazba spiny na textilii

Castecky Spiny se na material nevaZou souvisle, ale pouze v uréitych bodech a
zonach. Velikost styCné plochy zavisi na geometrii povrchu Castic Spiny i substratu
a na jejich plastickych a elastickych vlastnostech.

Spina muze byt v materialu ulozena na

riuznych urovnich jeho struktury:

1. Mezi strukturnimi jednotkami tkaniny
2. Mezijednotlivymi vlakny prize 3

3. 'V trhlinach a nerovnostech povrchu viaken.

4. Na volném povrchu viaken. 4 7/37/7/27/2%27/7

MozZnosti ulozenia Ciastociek Spiny v textile



Vazba spiny na textilii

Spina se na material vaZze mechanickymi, van der Waalsovymi, elektrostatickymi a
chemickymi silami. Mechanické sily se uplatnuji zejména pfi vazani rozmeérove vetsich
casteCek Spiny na vyssich strukturach tkaniny. Mechanicky vazana sSpina se odstranuje
snadno. Chemicky vazanou $pinu nelze odstranit pranim ani chemickym &ist&nim. Spina
se vaze predevsim van der Waalsovymi silami.

FABRIC

a) Drobné anorganicke Castice
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b) Tuk, olej
c) Inkrustace, vodni kamen

d) Proteiny, mastné kyseliny, silikaty;
vazba na len a bavinu

FABRIC

Fic. 1 Various possibilities of dirt adhesion to fabrics. After de Jong [4]. (¢) London-van der
Waals forces; (b) linkage by an intermediate water-repellent layer; (c) binding of dirt to the fabric
by positively charged polyvalent metal ions; (d) binding of the hydroxyl groups of the fabric to a
dirt particle by formation of hydrogen bridges.



COMPARISON OF CHANGES ON NATURAL FIBER TEXTILES
TREATED BY TWO DIFFERENT CLEANING SYSTEMS

Change or Effect Drycleaning Wet Cleaning
1. Dimensional
Fiber swelling none appreciable
Shrinkage very little appreciable
Felting none critical for wool
Wrinkling a little appreciable

2. Dye Loss and
Color Changes

most colors and
dyes are not
affected

many dyes bleed;
some change

3. Soil Removal

a. Greasy

b. Insoluble
Types
c. Stains

most will dissolve
in the cold

requires special
additives and
agitation

a few special
stains respond to
soaking in dry
solvents plus
additives

may require heat,
soaps and alkalies

requires soaps,
alkalies, heat and
agitation

many stains will
respond to water
plus additives;

each stain requires
individual treatment




Micely

Micely jsou shluky molekul tenzidi dispergované v kapalném médiu. Nejcastéji
maji micely priblizné kulovity tvar, ale mohou vytvaret i elipsoidy, valce a
dvojvrstvy. Tvar a velikost micely jsou ovlivnény jak geometrii molekuly tenzidu, tak
| vlastnostmi roztoku, napf. koncentraci tenzidu, teplotou, pH a iontovou silou.

Micely vznikaji pouze tehdy, kdyz je koncentrace tenzidu vySsi nez odpovidajici
kriticka micelarni koncentrace (KMC) a teplota systému je vySSi nez kriticka
micelarni teplota, tzv. Krafftova teplota.
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http://upload.wikimedia.org/wikipedia/commons/4/4d/Micelle_scheme-en.svg
http://upload.wikimedia.org/wikipedia/commons/1/1a/Micelle_scheme2-en.svg

THE CRITICAL CONCENTRATION OF VARIOUS SURFACE-ACTIVE AGENTS DEPENDENT ON
THEIR CARBON-CHAIN LENGTH

Number of carbon Alkyl Alkyl
atoms Soaps sulphate sulphonates
RCOONa RSO4Na RSO;3;Na

Ci2 60 g/l 2:0 g/ 30 g/l
Cua 2:0 g/l 0-6 g/l 0-8 g/l
Cis 0-8 g/l 0-2 g/l 0-4 g/l
Cis 05 g/l 01g/l 0-3 g/l
Cis unsaturated 03 g/l — —

Generally for most surface-active agents the critical concentration is between 1 and 2 g/l.
This concentration is therefore also indicated for washing old textiles.



Inkrustace

- chemicky vazana $pina, dusledek tvrdé vody

aniontova cast: predevsim kremicitany, dale fosforeCnany a z malé Casti
uhlicitany.

kationtova cast: predevsim vapnik a horcik, sodik, stopy polyvalentnich
kationtd.

V oblastech s mékkou vodou je inkrustace tvorena zejména dehydratovanou
kyselinou kremicitou

Kremicitanové precipitaty vynikaji adsorbcni schopnosti. Vazi se na né pachy,
barviva a jsou vynikajicimi nosici tukd.



a) b) ¢)

Obr. 17.11. Solubilisace ve zfedénych vodnych roztocich mydel
a) solubilisace litky ve vodé nerozpustné {gmmm )» P ldtky ¢dstednd rozpustné ve vodd i v nepo-

ldrnich rozpoustédlech (.]K]]]]]Iﬂ]ﬂ]n), c) latky ve vodé rozpustné‘(qm]m). Na obrdazku jsou znédzor-
nény iontové micely podle Hartleye; protiionty jsou vyne”ché-ny .

a) Nepolarni, ve vodé nerozpustné latky (uhlovodiky, aj.) jsou zcela pohlceny hydrfobnim vnitfkem micely.

b) U latek Castecné rozpustnych ve vodé i organickych rozpoustédlech (fenyl, anilin, oktylalkohol, aj.)
dochazi k orientované adsorpci na povrchu micely (hydrofobni ¢ast je zakotvena v micele, hydrofilni ve
vodni fazi).

c) Polarni latky rozpustné ve vodé (glycerol, cukry, aj.) jsou v mydelném roztoku adsorbovany povrchem
micely.
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Solubilizace a praci ucCinky

Necistota neni k substratu poutana pfimo, je od néj oddélena tenkou vrstvou Casto slozité
smési nepolarniho charakteru (,mastnoty®, ,oleje"). V této vrstvé jsou zakotveny jednotlivé
Castice latky znecistujici uvazovany material.

Detergence — 2 faze: 1. uvolnéni necistoty
2. stabilizace necCistoty v praci lazni

substrat-necCistota + detergent —— substrat-detergent + necCistota-detergent

TETTRNITN

®
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Obr. 17.12. Pribsh prani znediSténého vldkna vodnym roztokem praciho pripravku

Negistota je naznadena dernd, detergent ¢drkované. 1 - puivodni stav, 2 & 3 - netistota se shaluje, 4 - ne-
- ¢istota, se odpoutala od povrchu ylé,kna., a byla v roztoku stabilisovdna, 5 - ¢isty povreh s vrstvouw
. pom&rné siln& adsorbovaného detergentu.



Zfedény roztok detergentu uvolnuje adherujici olejovitou vrstvu spolu s ¢asticemi
necistoty. V dusledku hydrofobniho charakteru vytvari mastnota s necistotou pfi
uvolnovani ze substratu utvary s minimalnim povrchem, poutané k substratu jen
slabé a které Ize ze substratu snadno uvolnit. Pokud je necistota vazana k
substratu pfimo, detergenty ji z povrchu substituuji (maiji k substratu vétsi afinitu
nez necistota).

Castice uvolnéné nedistoty jsou v praci lazni micelami stabilizovany a tim je
zabranéno jejich zpétnému pripoutani k povrchu substratu a Ize ji odplavit.
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FiG. 2 Removal of dirt from a fabric by a washing liquid. After de Jong [4]. (@) Dirt on asubstrate;
(b) dirt on a substrate in a watery liquid without a surface-active agent; (¢) the adding of a sur-
face-active agent to the watery liquid. The surface-active agent is symbolized by —o in which the
dash is the hydrophobic part and the dot is the hydrophilic part of the compound; (d) the hydro-
phobic part of the surface-active agent is oriented to the dirt particles; (e¢) the molecules of the
surface-active agent enclose the dirt particle, disperse these in the washing liquid and remove the
dirt from the fabric in this way.



Slozeni detergentu

Historické a recentni textilie

Pouze recentni textilie

(a) Povrchové aktivni slozka.
(b) Polyfosfat (resp. EDTA).
(c) Karboxymethyl celuléza.

(d) Enzymy (v nékterych pripadech).

(e) Alkalické soli (adjustace pH)
(f) Bélidla

(g) Zjashovace



Povrchove aktivni latky

(a) Anion-aktivni latky (s negativhim nabojem): polarni skupinou je
anion; napf.: alkyl sulfaty.

(b) Kation-aktivni latky (s pozitivnim nabojem): polarni skupinou je
kation; napf.: kvartérni amoniové slouceniny.

(c) Amfoterni slouCeniny: molekuly obsahuji pozitivné i negativné nabité
skupiny.

(d) Neionogenni slouCeniny: polarni skupina je tvorena polyglykolovym
fetézcem, které nenesou ionty.



Cisténi historickych textilii
Anion-aktivni tenzidy

(a) Sulfonované oleje a tuky.

(b) Kondenzacni produty mastnych kyselin.

(c) Sulfaty alkoholu s dlouhym linearnim retézcem.
(d) Alkyl aryl sulfonaty.

(e) Alkyl sulfonaty.

(f) Sekundarni alkyl sulfaty.

Neionogenni tenzidy

(a) Kondenzaty ethylenoxidu.
(b) Polyglykolethery.

Kation-aktivni tenzidy

pouze jako dezinfekcni Cinidla



Cisténi historickych textilii
Vzrast a€innosti ¢isténi (vina)

1. Primarni alkylsulfat (n-alkohol sulfat RSO,Na).

2. Alkyl polyglykol ether (non-ionic RC;H,(OC,H,),OH).

3. Alkyl aryl sulfonat (dodecylbenzen sulfonat RC4H,SO;Na).
4. Sekundarni alkylsulfat (tridecylsulfat C,;H,,SO,Na).

5. Kondenzacdni produkty mastnych kyselin (oleyl methyltaurin
C,,H;3CON(CH;)C,H,SO;Na).

v 6. Alkyl sulfonat (RSO4Na).



Koncentrace tenzidu

v o

Kriticka koncentrace = nejefektivn

WASHING EFFECT

[ . C

CONCENTRATION g/l

FiG. 3 The influence of the concentration of a washing active substance in the washing liquid on

the washing effect. After Stiipel [12]. The ‘whiteness’ of a fabric is expressed as a diffuse reflectance

using blue light and a MgO standard. The washing effect is expressed as the difference in whiteness
before and after washing of a test fabric.

% WE = % WR,— % WR,,.
WE = washing effect.
WRy = whiteness of a standard artificially soiled test fabric.
WR, = whiteness after washing of the text fabric.
C; = concentration below optimum washing effect.
C. = critical or maximum effective concentration.
C; = concentration above optimum washing effect.

ejSi Cisténi

1. Uéinnost prani
2. Povrchové napéti
3. Osmoticky tlak

fyzikalni vlastno st

Zavislostfyzikalnich vlastnosti
na koncentracitenzidu

¥
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koncentrace tenzidu
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Odstranéni inkrustaci

Textilie se zbavuje inkrustaci v adici protonu ke strukture inkrustatu,
dilezitym faktorem je hodnota pH.

C(nerozp) + H+* — ((rozp)

Jde o reakce v heterogenni fazi, rychlost urcujicim krokem je difuze
jednotlivych slozek mezifazovymi rozhranimi.

Textilie a inkrustace predstavuji pevnou fazi do niz musi prostoupit
deinkrustacni Cinidlo. Nasledkem adice protonu dojde k transformaci
nerozpustné formy inkrustace na rozpustnou.



Polyfosfaty

Tvrdost vody = obsah polyvalentnich kationtt (Ca, Fe)
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FiG. 6 The cleaning power of various phosphates as compared to that of Marseillic soap in hard
water and distilled water. The washing effect is measured at a standard soiled test fabric before and
after washing. Only the experiments carried out at the same pH are directly comparable (empty

columns). After Schuster [9].

I = diphosphate
II = triphosphate
IIT = Graham salt
IV = Calgon B

V = Calgon T

Tripolyfosfat sodny

S1 = 1 g/l Marseillic soap
S; = 2 g/l Marseillic soap
WM = in its own pH
[ =atpH 10
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Fic. 5 The increase of washing effect on artificially soiled test-fabrics (‘Delfter Schmutzstreifen’)
cleaned with 1 g/l of various surface-active agents by adding various phosphates. After Schuster
[9]. The fabrics have been washed during 15 minutes at 95°C in distilled water (x) and hard water of
10° dH (| ). The washing effect is expressed as the difference in whiteness.

a = fatty alcohol sulphate

b = alkyl sulphonate

¢ = secondary alkyl sulphate

d = alkyl aryl sulphonate

e = alkyl polyglycolether

f = alkyl aryl polyglycolether

—— Diphosphate; - - - - Triphosphate; —- —. —. — Calgon

+ EDTA, nitrilotrioctova kyselina



(a) Vazani Ca
(b) Vazani kovu.

(c) Dispergace a peptizace.

(d) Aktivace povrchové aktivniho

¢inidla.
(e) ZvySuje uc€innost Cisténi.
(f) Snizuje bod zakalu.

(g) Vznik emulzi a jejich
stabilizace.

(h) Stabilizace pH.

(i) Substituce adsorbovanych
Castic.
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Fig. 7 The influence of tripoly- and pyro-phosphate on the cleaning power of various surface-
active agents on artificially soiled woollen test fabrics. The value of pH = 9 has been adjusted by
caustic soda and the amount of tripoly- and pyro-phosphate is chosen so that also a pH = 9 has
been developed (respectively 4-68 g/l and 2 g/l). The washing is carried out in water of 12° dH
at 40°C. The washing effect is expressed as the difference in whiteness before and after washing of
the test fabric. The surface-active agents are chosen out of the five main groups of washing active
substances. After Stiipel [12].



Karboxymethylceluloza

(@) ZvysSuje uc€innost ¢€isténi.

w Ve

(b) Potlacuje vliv nadmérného pénéni.

(c) ZvySuje se ucinnost vzniku suspenzi a emulzi.

— INCREASE IN WASHING EFFECT —
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CONCENTRATION CMC IN % OF THE DETERGENT

FiG.8 The influence of carboxymethyl cellulose in the detergent on the washing effect of a surface-
active agent. The concentration C, is the optimum effective concentration.

THE INCREASE IN CLEANING POWER OF ANY SURFACE-ACTIVE AGENT BY RAISING THE PERCENTAGE OF

CARBOXY METHYL CELLULOSE IN THE DETERGENT.
IS GIVEN AS THE DIFFUSE REFLECTANCE.

CLEANING POWER ON VARIOUS KINDS OF SOILING
AFTER STUPEL [12].

Addition of
carboxymethyl
cellulose in %

1 g/ surface-
active agent
+
0-00 cMc
0-50 cMc
075 cMc
1-00 cmc

Cleaning power in %, diffuse reflectance

Ink

%
80
840
84:5
84-7

Street-refuse

o
(]

43-9
45-9
468
47-2

Ink, grease,
mineral oil

Ya
32
328
332
331




Enzymy
Amylazy (Skrob)
Proteinazy (krev, mléko) — nevhodné pro poskozenou vinu

Lipazy (tuky)

Organicka rozpoustedia

Stoddardovo rozpoustédlo (petrolejova frakce s b. v. nad 38 C).
Tetrachlormethan.
Trichloroethylen.

Tetrachloroethylen.



