PRIRODNI POLYMERY
Polysacharidy Ii

CELULOZA 2

N F Ny

Celul6za je nejrozsirenejsim
BIOPOLYMEREM na
zemskeéem povrchu, rocne ji
vznika az 1,5%x10° tun
RNDr. Ladislav Pospisil, CSc.
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DEGRADACE PAPIRU z celulézy 1
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and an H* ion is regenerated:

HO—-—C\ glucose ring 2

The regenerated hydrogen ion can Iepeat the process elsewhere. It
appears that if as few as 1

—2% of the ether-type bridges are cut, the
paper becomes brittle and easily fragments.



DEGRADACE PAPIRU z celulézy 2

The very small, triply charged aluminium ion strongly attracts
nearby water molecules, causing one or more to split up,
releasing hydrogen ions:

Al (OH)?* + H?

ARt = ~ = <4HO —H = Al(OH)?* + H*t

Hydrolyza Podle ,,Chemical
Science and

Conservation*
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DEGRADACE PAPIRU z celulézy 3
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DEGRADACE PAPIRU z celulézy 4
podle ,,Chemie v praci konzervatora a

refw Oxidace 1
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DEGRADACE PAPIRU z celulézy 5
podle ,,Chemie v praci konzervatora a
restauratora“ Oxidace 2
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DEGRADACE PAPIRU z celulézy 6
podle ,,Chemie v praci konzervatora a
restauratora“ Oxidace 3
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DEGRADACE PAPIRU z celulézy 7
podle ,,Chemie v praci konzervatora a
Oxidace restauratora“

tvorbou To ale bude chtit

nestalého Kkyslik z rozpadnutého x__~ ,

STEPENI

id hydroperoxmu HOO- » .

peroxiEs RETEZCE
OH CH,OH

EMSE

16. 11. 2020 PRIRODNi POLYMERY 8

CELULOZA PRF MU 7 2020
CAQRT 9



DEACIDIFIKACE PAPIRU z celulézy 1

Lime-water remaining in the paper, as it dries, reacts with carbon
dioxide in the air, to form calcium carbonate, which is precipitated on
and among the fibres of the paper:

Ca(OH),(aq) + CO,(g) —> CaCOs(s) + H,O(1)

The carbonate acts as a reserve to destroy any subsequent acidity, as
follows:

CO+27(s) + 2H*(aq) — CO,(g) + HyO(l)
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DEACIDIFIKACE PAPIRU z celulézy 2

Sometimes barium hydroxide is used (with due care, as it is
poisonous) instead of calcium hydroxide. It is considerably more
soluble in water and can also be dissolved in methanol, when there is
reason to avoid the use of water on ‘mobile’ pigments. Residual
barium hydroxide in the paper is similarly converted to barium
carbonate by atmospheric carbon dioxide.

Magnesium hydrogencarbonate (bicarbonate) is also used routine-
ly. Existing acid is readily neutralised:

HCOj5(aq) + H*(aq) — COx(g) + H,0(l)

16. 11. 2020 PRIRODNi POLYMERY 10

CELULOZA PRF MU 7 2020
CAQRT 9



DEACIDIFIKACE PAPIRU z celulézy 3

De-acidifying solution remaining in the paper is again precipitated as
(magnesium) carbonate, to act as a reserve for the future:

Mg(HCO;3)y(aq) — MgCOs(s) + CO,(g) + H,0()

Figure 1.5 shows how an acidic in

k has produced holes in a
sixteenth century manuscript.
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PENTOSANY - prikiad
XYLAN - patii mezi HEMICELULOZY
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MANAN -

Fig. 2 Primary structure of
two mannan-type
hemicelluloses,

A galactomannans and

B glucomannans
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HLAVNI pravodni latky celulézy 1

 Hemicelulozy
* Lignin
* Pryskyrice (ve dreveé)

! Viakna BAVLNY

W N

neobsahuji temer zadne
hemicelulozy ani lignin !
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LIGNIN - STANOVENI

Typ produktu Ceska technicka norma (CSN)
Oznaceni zakl. éSN 50 0539
dokumentu

Kontrolné metédy pri vyrobe viaknin.

Nazev dokumentu . e ore s . ]
Urcenie ligninu nerozpustného v kyseline

Control methods for pulp production.
Anglicky nazev Determination of acid insoluble lignin in
wood and pulp

Datum ukonceni

platnosti 1.9.2003

16. 11. 2020 PRIRODNi POLYMERY 15

CELULOZA PRF MU 7 2020
CAQRT 9




HLAVNI pravodni latky celulézy 2

Chemické zlozenie baviny

Udaje z raznych zdroju

~ (¢}
i Obsah (*)| se mohou trochu lisit!
Celuléza 9530 | Mozna je to i druhem
Sacharidy ',‘0,18 baviny.
Redukované cukry ’l 0,04
Dusikaté latky ; 0,17
Vosky ” - 0,73
Pektiny 1 1,20
Vodou vylihovatelné ltky ] 3,07 -
Organické kyseliny " 0,20 Zbytek do 100,0 %
Popol N 0,86 hmot. je ASI VLHKOST
]
Obsah celulézy a sprievodnych l?lok v morfologickych zlozkach baviny (%) l
Zlozka Celul6za ,’ Pektiny Bielkoviny Vosky Popol
L
Primarna 'l
stena 54 9.0 14,0 8,0 3,0
Sekundarna ,’
stena 96'1 1,0 11 0,4 1,0
Vldkna ' 4
baviny 94 1,2 1,3 0,6 1.2
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Hemicelulézy - z éeho se skladaji |

H,OH

16. 11. 2020

H,OH

fi-vu-galaktopyranosa f-D-mannopyranosa

p-p-xylopyranosa B-v-glukopyranosa

Stejna zakladni
jednotka jako
CELULOZA

PRIRODNi POLYMERY 17

CELULOZA PRF MU 7 2020
CAQRT 9



Hemicelulézy - z €éeho se skladaiji Il

OOH
O
4-O-methyl-f-p-glukuronovi
kyselina
a-p-glukuronova kyselina
H H H
o H
u-L-arabinofuranosa
HOH, H H
H
POZOR: toto je
FURANOZA!
Jen peéticlenny kruh!
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Hemicelulézy - z €éeho se skladaji 1l

z-L-arabinopyranosa H, OH  3-O-mecthyl-L-rhamnopyranosa

H, OH  i-rhamnopyranosa H,OH r-fukopyranosa
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Hemicelulézy
Ve drevée jich je 17 - 41 % hmot., v listnacich
vice
Polysacharidy s nizSim polymeracnim stupnem (100 —
200)
Snadnéji hydrolyzovatelné kyselinami i zasadami
Casto kratké boéni fetézce = vétveni
Podle hlavnich stavebnich jednotek je delime takto:
— Xylany (hlavné listnata dreva)
— Mannany (hlavne jehlicnata dreva)
— Galaktany (hlavné jehlicnata dreva)
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Hemicelulézy
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