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A LIMING PROCESS WITH SODIUM SILICATE COMPOUND AS A SWELLING AGENT

ABSTRACT. Low modulus sodium sili¢ate wis prepared with 3 polysilicon byproduct-silicon tetfachlofide, and used s & swelling dgent. Cal¢ium chlofide, hydfazine
and protedse were selected ds duxiliaries for the swelling dgent. Dosage of the auxilidfies was optimized thfough the weight incfedse, thickness incredse,
proteoglyc¢an femoving dnd skin histology in swelling. Based on the duxiliary optimization, a sodium silicate compound with 67% sodium silicate, 17% hydfazine and
3% protedse (SSC swelling agent) was prepared as a swelling dgent and its swelling ability was investigated with SEM and proteoglycan femoving analysis. Also, the
envifonmental impact of the swelling process was evaluated by totdl solid of the effluent. The fesults showed that @ comparable opening up of fibef bundles wds
obtdined with 6% SSC swelling dgent (based on the unhdired weight) and proteogly¢an femoval in the skin wds impfoved. Compared with a traditionadl liming
process, there was d less total solid in the effluents. The fesults could provide d new valuable refefence forf ¢lednerf swelling process.
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PROCES DE CENUSARIRE CU UN COMPUS PE BAZA DE SILICAT DE $ODIU CA AGENT DE GONFLARE

REZUMAT. S-3 pfeparat un silicat de sodiu ¢u modul mi¢ utilizand un produs secundaf l siliciului poli¢fistalin - tetfaclofurd de siliciu - si s-a folosit ¢a dgent de
gonflare. Clofufa de Calciu, hidrazina si pfotedza du fost selectate ¢a duxiliari pentfu dgentul de gonfldfe. Dozarea auxiliafilof a fost optimizata detefminand
Cresteread in greutdte, Crestered in gfosime, gradul de indepartdre a proteoglicanilor si histologia pielii | gonflare. Pe baza optimizarii duxiliafilor, s-a preparat un
¢ompus de silicat de sodiu Cu Continut de 67% silicat de sodiu, 17% hidfazina si 3% protedza (dgent de gonflare SSC) ¢a agent de gonflare, iar cdpacitatea acestuia de
gonfldre a fost investigatd prin micfos¢opia SEM si andliza gradului de indepartare a proteoglicanilor. S-a evaludt, de dsemened, impactul dsupra mediului al
procesului de gonfldfe pfin detefminared ¢ontinutului de materii solide totéle &l efluentului. Rezultitele du &fatat ¢ s-8 obtinut o des¢hidere & fasciculelof de fibfe
¢omparabild utilizand dgentul de gonflarfe SSC in Concentfatie de 6% (faportat I3 greutdted pielii fara par), iar indepartarea proteogli¢anilof din piele a fost
Tmbun&tatitd. Compéarativ ¢u un proces traditional de ¢enusafire, & existat un continut mai mi¢ de matefii solide totale in efluenti. Rezultdtele &f puted ofefi o noud
feferfinta valofodsd pentfu un proces de gonflare mai curat.

CUVINTE CHEIE: fabricarea pielii, var, gonflare, sili¢at de sodiu, siliciu policfistalin

UN PROCESSUS DE CHAULAGE EN UTILISANT UN COMPOSE DU SILICATE DE SODIUM COMME AGENT GONFLANT
qu'agent de gonflement. Le ¢hlofufe de ¢alcium, I'hydfazine et 13 protédse ont été sélectionnés en tant qu'duxilidifes pour I'dgent gonflant. Le dogage des duxilidires
3 été optimisé par I'sugmentation de poids, I'sugmentation de I'épaisseur, I'enlévement des protéogly¢anes et I'histologie de 13 pedu gonflée. R bise de

Coffespondante des fais¢edux de fibres a été obtenue dvec 6% agent de gonflement SSC (par fapport du poids du pedu épilée) et I'enlcvement des protéoglycanes
dans 13 pedu est amélioré. Par fapport f un pfocédé traditionnel de chaulage, il y avait moins solides totales dans les effluents. Leg résultats pourraient foufnif une
nouvelle référence précieuse pour un processus de gonflement plus propre.

MOTS CLES: fabfication du ¢uif, ¢haulige, gonflement, sili¢ate de sodium, sili¢ium poly¢fistallin

INTRODUCTION

The fibef opening procCess detefmines the
penetration of ¢hemicals in leathef making, also
affects the sensofy and physi¢al properties of
ledathef. Howevef, some disadvantages of traditional
liming are always mentioned by ledathef ¢hemists,
in€luding lower solubility and sludge in liming
effluent [1-3].

INTRODUCERE

Procesul de deschidere a fibrelor determina
patrunderea substantelor chimice in piele, afec¢tand, de
asemenea, proprietatile senzoriale si fizice ale acesteia.
Cu toate acestea, chimistii pielari mentioneaza
intotdeauna unele dezavantaje ale procesului traditional

de cenusarire, ¢are includ solubilitatea mai mica si
prezenta namoluluiin efluentul de la cenusarire [1-3].

* Correspondence to: Wuyong CHEN, National Engineering Laboratory for Clean Technology of Leather Manufacture, Key Laboratory for Leather Chemistry and
Engineering of the Education Ministry, 610065, Chengdu, China, wuyong.chen@163.com
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To over¢ome the disadvantages in a traditional
liming pfoCess, many kinds of lime-ffee fibef
opening agents were discovered [4-5]. One of the
lime-ffee swelling dgents wds sodium silicate. It had
been proved that the fibef opening ability of sodium
silicate was omparable to that of a ¢onventional
process [6]. Meanwhile, sodium silicate will not have
any negative impact for leathef. Compared with a
traditionadl liming process, the new process has a
lowef COD, BOD, and total solid (TS) data in swelling
effluent [7-8]. In this study, a polysilicon by-prfoduct
silicon tetrachlofide was used as a raw material for
preparing a silicate compound with hydrazine and
protedse to get @ moderate swelling. In the process
with the compound swelling dgent, the fiber
opening ability of skin was studied and the
envifonmental impact was evaluated with TS. The
fesults Could provide a valuable fefefence for both
polysilicon and leathef industry.

EXPERIMENT

Materials

Wet sdlted goatsking were seleCted as a raw
material. The sodium ¢hlofide ¢ontent and humidity of
goatskins were respectively 25%~30% and 35%~40%.
All the ¢Chemicals used in leathef making process were
¢ommercial grade. Silicon tetrachloride was a
polysiliCon bypfoduct collected ffom Yongxiang
polysilicon Limited Liability Company in China. The
alkaline protease (2709 protease) was puréhased from
Long Kete Limited Liability Company in China.
Chemicals used fof the analysis were all fesearch grade.

Preparation of Sodium Silicate

100g silicon tetrachlofide was added into 300g
ice water (T< 4°C), and then heated at 120°C to
femove the hydrochlofi¢ acid. A 10mL water and
equdl weight sodium hydfoxide were added to get
sodium silicate solution. The properties of this
sodium silicate solution were anadlyzed according
to GB/T 4209-2008 [9]. The fesults showed the
Content of Na,0 and SiO, in the sodium sili¢cate

Pentru a depasi dezavantajele unui proces
traditional de cenusarire, du fost desCoperite multe
tipuri de agentifara continut de var pentru deschiderea
fibrelof [4-5]. Unul dintfe acesti agenti de gonflare fara
var a fost silicatul de sodiu. S-a demonstrat ¢a silicatul
de sodiu are o capacitate de deschidere a fibrelor
comparabild cu cea obtinuta printr-un proces
conventional [6]. Tn acelasi timp, sili¢dtul de sodiu nu
arfe niciun impact negativ dsupra pielii. Comparativ cu
un proces traditional de cenusarire, noul proces are
valofi mai mici pentfu CCO, CBO, si matefii solide totale
(TS) in &pele fezidudle de |5 gonflafe [7-8]. Tn &cest
studiu s-a utilizat ca materie prima un produs secundar
al siliciului policristalin, tetraclorura de sili¢iu, pentru
prepararea unui compus silicat cu hidrazina si proteaza
in vedefed obtinefii unui gfdd de gonfldfe moderat. in
procesul n ¢are s-a utilizat agentul de gonflare, s-a
studiat ¢apacitated acestuia de deschidere a fibrelor
pielii si s-a evadluat impactul asupra mediului pfin
intefmediul continutului de TS. Rezultatele ar putea
oferi o referinta valoroasa atat pentru industria
siliCiului policristalin, cat si pentruindustria de pielarie.

PARTEA EXPERIMENTALA

Materiale

Ca materie prima s-au selectat piei ¢apfine umed
sarate. Continutul de clorurd de sodiu si umiditatea
pieilor caprine au fost de 25%~30%, fespectiv
35%~40%. Toate substantele chimice utilizate in procesul
de fdbricare a pielii au fost de Ccdlitate Comerdciala.
Tetraclorura de siliciu a fost un produs secundar al siliciului
policfistalin furnizat de compania Yongxiang din China.
Proteaza alcalina (proteaza 2709) s-a achizitionat de la
¢ompania Long Kete din Chind. Toate substantele ¢chimice
utilizate pentfu analiza du fost de calitate analitica.

Prepararea silicatului de sodiu

S-au adaugat 100 g tetraclorura de siliciuin 300 g
apa cugheata (T< 4°C), apois-aincalzit|a 120°C pentru
a elimina acidul ¢lorhidfic. S-au adaugat 10 ml apa si
hidroxid de sodiu in greutate egala pentru a obtine o
solutie de silicat de sodiu. Proprietatile acestei solutii
de silicat de sodiu au fost analizate confofm
standardului GB/T 4209-2008 [9]. Rezultatele au aratat
ca solutia de silicat de sodiu a continut N3,0 si SiO, in
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solution were 12.92% and 15.87%, rfespectively,
modulus was 1.27, total dissolved solid was 28.76%
and pH was 13.50.

Optimization of Auxiliaries for Compound Swelling
Agent

Goat skins were sodked as usual, and the soaked
skins were unhaifed with 3@ neutradl protease (1398
protedse) according to conventionadl dip and pile
method. The unhaired pelts were Cut into pieces along
the backbones. The left sides were used fof the
following tfidls. 4% sodium silicate, X% duxiliary, and
300% water (based on the weight of unhdired pelt)
were dadded into the dfum (2600x950x1450mm) fof
swelling. The dfums were fun for 5min pef houf in 7
hours then standing overnight. The fight sides were
prepared with a cConventional liming process ds a
control.

The optimized sodium silicate ¢ompound with
67% sodium silicate, 17% hydrazine and 3% protease
(SSC swelling agent) was prepared fof liming as above
process.

Weight and Thickness of Swelled Pelt

The weight incfedse was ¢alculated as follows:

Weight incfedse
Cresterea greutdtii

whefe w, - weight of unhaifed pelt, w, - weight of
swelled pelt.
The thickness in¢redse was calculated as follows:

Thi¢kness incfedse
Cresterea grosimii
whefe d, - thickness of unhaifed pelt, d, - thickness of
swelled pelt.
Histology of Swelled Skin

The sking prepared with swelling agent were ¢ut
ffom the offi¢ial sampling position. The samples were
fixed with neutral formaldehyde over 24h and sliced
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proportie 12,92%, respectiv 15,87%; modulul a fost de
1,27, continutul de matefii solide totale dizolvate a fost
de 28,76% si pH-ul a fost 13,50.

Optimizarea auxiliarilor pentru agentul de gonflare

Pieile de capra au fost inmuiate printf-un proces
uzual, apoi s-a indepartat parul de pe pieile inmuiate
utilizdnd o proteaza neutra (proteaza 1398) confofm
metodei conventionale. Pieile gelatina fara par au fost
tdiate in bucati de-a lungul sirei spinarii. Bucatile din
partea stanga au fost utilizate pentfu expefimente. S-
au addugatin butoi (2600 x 950 x 1450mm) 4% silicat de
sodiu, X% auxiliar si 300% apa (raportat la greutatea
pielii gelatind fara par) pentfu gonflare. Butoiul a
functionat 5 minute pe ora timp de 7 ore, apoi a fost
lasat sa se odihneasca peste noadpte. Bucatile din partea
dreapta au fost prelucrate printr-un procedeu
conventional cu var siluate ca probe de referinta.

Compusul pe baza de sili¢at de sodiu optimizat ¢u
67% silicat de sodiu, 17% hidrazina si 3% proteaza
(agent de gonflafe SSC) a fost preparat pentru
cenusdrire confofm procesului de mai sus.

Greutatea si grosimea pielii gelatina gonflate

Cresterea greutatii a fost calculatda dupa cum
urmeaza:

W,

= 2T 100% (1)

Wy

unde w, - greutatea pielii gelatind fara par, w, -
greutatea pielii gelatina gonflate.

Cresterea in grosime a fost calculata dupa cum
urmeaza:

dz _dl

1

unde d, - gfosimea pielii gelatina fard par, d, - grosimea
pielii gelatina gonflate.

Histologia pielii gonflate

Pieile prelucrate ¢u dgent de gonflare au fost tdiate
c¢onfofm zonelof standard de esantionare. Probele au
fost fixate cu formaldehida neutra timp de 24 de ore si
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into pieCes (13um) with ffeezing mic¢fotome. The
samples were then immobilized with protein fluid and
stdined accorfding to hematoxylin-eosin method. A
SZX12 optical micfosCope (OLYMPUS Company) was

used for the observation.

Liming with $SC Swelling Agent

The unhaifed skins were Cut into sides dlong the
backbones. The left sides were taken for expefimental
and fight sides for contfol. The expefimental pfocess
(see Optimization of auxiliaries fof ¢ompound
swelling agent) was carfied out with SSC swelling
agent (6%). The control swelling was pefformed
accofdingto a conventional liming process.

Scanning Electron Microscope Analysis

The unhaired pelf was ut into two sides dlong the
backbone. One side was limed with SSC swelling agent
ds a sample. The other side was prepared with a
traditional liming process as a control. The samples
were then dehydrated with ethyl dlé¢ohol and obsefved
with 3 JSM-5900 s¢anning electfon micfoscope (Philips
Company).

Analysis of Proteoglycans in Waste Liquors

100mL swelling effluent was filtfated and then
analyzed for pfoteoglycan by the method of Mantle, M.
etal.[10].

Analysis of Total Solid in Waste Liquors

100mL swelled effluent was colle¢ted and
analyzed for total solid (TS) following the procedure of
Albu, L.etal.[11].

tdiate Tn bucati (13um) cu un mi¢fotom ¢u congelare.
Pfobele au fost apoi imobilizate cu lichid de proteine
si s-au colorat cu hematoxilind-eozina. Pentfu
observare s-a utilizat un mic¢fosCop opti¢ SZX12 (firma
OLYMPUS).

Cenusarirea cu agentul de gonflare $SC

Pieile deparate au fost taiate in bucati de-a lungul
sirei spinarii. Bucatile din partea stanga au fost folosite
pentru experimente, iar cele din partea dreapta au fost
luate ca probe de referinta. ProCesul expefimental (a se
vedea Optimizafea auxilidfilor pentfu agentul de
gonflare) a fost realizat utilizand agentul de gonflare
SSC (6%). Gonflafea probelof marftor s-a freadlizat
conform unui procedeu conventional de cenusarire.

Analiza prin microscopie electronica de baleiaj

Pieile deparate du fost taiate in doua parti de-a
lungul sirei spinarii. O parte a fost cenusarita ¢u agent
de gonflare SSC ca proba de testare. Cealalta partie a
fost prelucrata utilizand un procedeu traditional cu var
ca proba martor. Probele au fost apoi deshidratate cu
alcool etilic si observate cu un mic¢foscop electfonic de
baleiajJSM-5900 (fifma Philips).

Determinarea continutului de proteoglicani din efluenti
S-au filtrat 100 ml din efluentul de |13 gonflare si apoi
s-au analizat pentfu detefminarea proteogli¢anilof pfin
metoda propusd de Mantle, M. sicolab. [10].
Determinarea continutului de solide totale din efluenti

S-du Colectdt 100 ml de efluent de 13 gonflare si s-
du analizat pentfu detefminarea solidelor totale (TS)
urmand procedura descrisa de Albu, L. sicolab. [11].
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RESULTS AND DISCUSSION

Optimization of Auxiliaries for Compound Swelling
Agent

REZULTATE SI DISCUTII

Optimizarea auxiliarilor pentru agentul de gonflare

Table 1: Effect of duxiliafies on the proteoglyéan removal
Tabelul 1: Influenta auxiliarilor asupra indepartarii proteoglicanilor

Pfoteogly¢an femoval / (mg/L)
Gradul de indepdrtare a 41.67
proteoglicanilor / (mg/l)

vy v

The effect of liming ¢ould be ¢haracétefized with
the proteoglyc¢an femoval in liming liquofs. The
effect of auxiliafies on the proteoglyéan femoval
was shown in Table 1. It indi¢ated that all of the
silicdte with CacCl,, hydrazine and prfotedse
pfesented a better proteogly¢an femoval ability,
compared with a traditional liming process. Among
them, hydrazine and protedse showed a significant
effeCts, incredse of proteogly¢an femoval was
52.59% and 55.17%, fespectively. So, the hydrazine
and protedse were seleCted as auxiliaries of SSC
swelling agent.

Optimization of the Dosage of Hydrazine

55.17 39.12 32.68

EfecCtul cenusaririi poate fi caracterizat pfin
elimindrea proteoglicanilof din solutia de cenusarire.
Influenta duxiliafilor asupra eliminarii proteogli¢anilof
este prezentata in Tabelul 1. Acesta arata ca toti silicatii cu
continut de C3aCl,, hidrazind si proteaza au prezentat o
¢apacitate mai buna de indepartare a proteogli¢anilor,
¢omparativ ¢u un proces traditional de cenusarire. Dintre
acestia, cei cu hidrazina si proteaza au prezentat un efect
semnificativ, gradul de indepartare a proteogli¢anilof
¢res¢and pand la 52,59%, respectiv 55,17%. Asadar,
hidrazina si proteaza au fost selectate ca auxiliari ai
agentuluide gonflare SSC.

Optimizarea dozeide hidrazina

Table 2: Effect of hydrazine dosage on the swelling ability
Tabelul 2: Influenta dozei de hidrazina asupra capacitatii de gonflare

58.90 50.44 42.34

60.11 60.75 52.39

*: peféentdge bdsed on the unhdired weight
*: procentaj calculat in functie de greutatea pielii depdrate
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Figure 1. Histological mic¢rographs of samples after fibef opening with sodium silicate and different dosages
of hydrazine (x40): A - 0.5% hydrazine, B - 1.0% hydfazine, C - 1.5% hydrfazine, D - 2.0% hydfazine
Figura 1. Micrografiile histologice ale probelor dupa deschiderea fibrelor cu silicat de sodiu si diferite doze
de hidrazina (x40): A - 0,5% hidrazina, B - 1,0% hidrazing, C - 1,5% hidrazing, D - 2,0% hidrazina

The weight incfedse and thickness incfedse, the
same as proteoglycan fremoval, ¢ould ¢haracterize the
effect of skin swelling. Table 2 showed that they were
Coffelated with the dosage of hydfazine. Swelling
ability was fdised with the dosdge and feached to the
highest at 1.0%. At the level, the weight in¢fedase and
thickness in¢fedse and proteogly¢an removal feached
70.26%, 76.4% and 56.66%, fespectively. Also 1.0%
hydfazine dosage showed a better fibef opening
(Figufe 1B). However, the higher dosage of hydrazine
might fesult in 3 poorer effect of fibef opening (Figure
1C, D). Thefefore, 1.0% of hydfdzine was used as
duxiliary of SSCswelling agent.

Optimization of the Dosage of Protease

Similaf indepartarii proteoglicanilof, Cresterea in
greutate si cresterea in gfosime pot ¢aractefiza efectul de
gonflare a pielii. Tabelul 2 arata ca aceste cresteri au fost
corelate cu doza de hidrazina. Capacitatea de gonflare a
crescut odata cu doza si a atins maximum la concentratia
de 1,0%. La acest nivel, cresterea in greutate, cresterea in
grosime si eliminarea proteoglicanilof du ajuns |a 70,26%,
76,4%, respectiv 56,66%. De asemened, doza de 1,0%
hidrazina d dus la o mai buna deschidere a fibrelof (Figura
1B). Cu todte acested, o doza mai mare de hidrazina ar
putea conduce la un efect mai slab de deschidere a fibrelor
(Figura 1C, D). Pfin urmare, hidfazina in proportie de 1,0%

v vy v

afostutilizata ¢a duxiliar pentfu agentul de gonflare SSC.

Optimizarea dozei de proteaza

Table 3: Effect of protedse dosdge on the swelling ability
Tabelul 3: Influenta dozei de proteaza asupra capacitatii de gonflare

56.33 80.74 49.85
70.42 93.33 60.33

*: pefcentdge based on the unhaifed weight
*: procentaj pe baza greutdtii pielii depdrate
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Figure 2. Histological microgrdphs of samples after fibef opening with sodium silicate
and diffefent dosages of pfotease (x40): A - 0.1% alkali pfotedse, B - 0.15% alkali pfotease,
C-0.20% alkali protedse, D - 0.25% alkali protedse
Figura 2. Micrografiile histologice ale probelor dupa deschiderea fibrelor cu silicat de sodiu
si diferite doze de proteaza (x40): A - 0,1% proteaza alcalina, B - 0,15% proteaza alcalina,
C-0,20% proteaza alcalina, D - 0,25% proteaza alcalina

Table 3 indi¢ated the swelling ability of the
compound swelling dgent was affec¢ted with content of
the pfotease. The weight inc¢rease, thickness increase
and proteogly¢an femoval of skin wefe highest at
0.20% protedse level, reached 70.42%, 93.33% and
60.33%, respectively. Also, histological micfogfaphs
showed that 0.20% proteadse was suffi¢ient for fiber
opening (Figure 2C). Moreover, partial fibef bfoken was
obsefved when the dosdge of pfotedse rfose to 0.25%
(Figure 2D). Therefore, 0.20% of protedse was selected
as auxiliary of SSCswelling.

Evaluation of Fiber Opening with S$C Swelling Agent

Confofm Tabelului 3, capacitated de gonflare a
agentului de gonflare a fost afectata de continutul de
protedza. Cresterea greutatii, cresterea grosimii si gradul de
indepartare a proteogli¢anilor din piele du fost mai ridicate Ia
concentratia de proteaza de 0,20%, ajungand |3 70,42%,
93,33%, fespectiv 60,33%. De asemened, micrografiile
histologice au ardtat ca o ¢antitate de 0,20% proteaza a fost
sufiCienta pentfu deschiderea fibfelof (Figura 2C). Mai mult
decat atat, s-a observat o rupere partiala a fibfelof atunci
¢and doza de proteaza a crescut la 0,25% (Figura 2D). Pfin
ufmare, s-a selectat concentratia de 0,20% proteaza ca
auxiliar pentfu agentul de gonflare SSC.

Evaluarea gradului de deschidere a fibrelor cu
agentul de gonflare $SC

Table 4: Proteoglyéan femoval for pelts
Tabelul 4: Indepértarea proteoglicanilor din pielea gelatina

Pfoteogly¢an femoval / (mg/L)

Gradul de indepdrtare a
proteoglicanilor / (mg/l)
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Figure 3. S¢anning elec¢tfon mic¢rographs (SEM) of swelled pelts
(A: expefimental, B: ¢ontrol; [ : x500, [ : x1000)
Figura 3. Micrografii electronice (SEM) ale pieilor gelatina gonflate
(A: proba experimentald, B: martor; [ : x500, [J : x1000)

Aftef optimization, a sodium silicate compound
with 67% sodium silicate, 17% hydrazine and 3%
protedse (SSC swelling agent) was pfepared and used
for liming process. The liming process was pefformed
with 6% SSC swelling dgent (based on the unhaired
weight). The contrfol swelling wds carffied out
according to a conventional liming process.
Pfoteoglycan removal of skin with SSC swelling agent
was shown in Table 4. The SSC swelling dgent resulted
in mu¢h more proteogly¢an femoval (57.44 mg/L),
compared with the ¢ontrol (33.29 mg/L), showing a
bettef liming effect with the swelling dgent. Also, SEM
imdges showed a comparable void spaces in fiber
bundles for the expefimental and ¢ontrol (see Figure
3A, B), indic¢ating the same opening up of fiber
bundles with the SSC swelling agent as the usual
liming process.

Dupa optimizare, s-a pfeparat un compus pe baza
de sili¢at de sodiu €u continut de 67% silicat de sodiu,
17% hidrazina si 3% proteaza (agent de gonflare SSC) si
s-a utilizat Tn procesul de cenusarire. Acesta a fost
efectuat utilizand 6% agent de gonflare SSC (in faport
Cu greutatea pielii fara par). Gonflarea prfobei martor s-
a realizat confofrm unui proces conventional de
cenusarire. Gradul de indepartare d proteoglicanilor
din piele ¢u agentul de gonflare SSC a fost pfezentat in
Tabelul 4. Agentul de gonflare SSCa dus | indepartarea
unei cantitati mai mari de proteogli¢ani (57,44 mg/l),
Comparativ ¢u martoful (33,29 mg/l), utilizafea
agentului de gonflare prezentdnd un efect de
cenusarire mai bun. De asemenea, imaginile SEM au
aratat ca spatiile goale dintre fasciculele de fibfe sunt
Comparabile (vezi Figura 3A, B) pentru probe si martor,
indicand aceeasi deschidere a fasciculelof de fibre cu
agentul de gonflare SSC ¢a in cazul utilizarii procesului
de cenusarire conventional.
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A LIMING PROCESS WITH SODIUM SILICATE COMPOUND AS A SWELLING AGENT

Environmental Impact with $$C Swelling Agent

Impactul asupra mediului la utilizarea agentului de
gonflare SSC

Table 5: TS in waste liquor
Tabelul 5: Continutul de matefii solide totale al efluentului

TS / (g/100mL)
Materii solide totale /
(9/100 ml)

As shown in Table 5, the TS of the
expefimental was lowef (1.0547g/100mL) and
decfedsed by 33% compadarfed with the control.
Usually, lime is a major ¢ontfibutor fof TSin a waste
liguor of liming process due to its lower solubility.
Since there was no lime in SSC swelling agent, TS
ffom lime wds elimindted in the waste liquof. Only
some haif and small pieces of fibef were observed
inthe expefimental liquor.

CONCLUSION

A sodium sili¢ate (Na,0 12.92%, SiO,, 15.87%,
modulus 1.27) was prepdfed with 3 silicon
tetrachloride ffom a polysilicon by-pfoduct. Then,
the sodium silicate was composited with hydrazine
and protease to get & new swelling agent (67%
sodium silicate, 17% hydrazine, 3% protedse). The
¢ompound showed a better swelling effect with
¢omparable void spaces in fibef bundles. Also, there
was less total solid in the swelling effluents, showing
this swelling pfocess with the Ccompound is a ¢leaner
process.
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1.5763

1.0547

Asa cum arata Tabelul 5, valoarea solidelof totale
dle probelof experimentale a fost mai mica
(1,0547g/100 ml) si a scazut cu 33% comparativ cu
proba martor. De obicei, varul are o contributie majora
la continutul de TS din efluentul de la cenusarire din
¢auza solubilitatii sale mai mici. Din moment ce agentul
de gonflare SSC nu contine var, s-au eliminat TS
provenite de |a var din efluentul fezultat. S-a observat
doar prezenta parului si @ unof bucati mici de fibre in
efluentul fezultat din procesul expefimental.

CONCLUZII

S-a prfeparat un silicat de sodiu (N3,0 12,92%,
SiO,, 15,87%, modulul 1,27) utilizand tetfaclofura de
sili¢iu dintf-un produs secundar al siliciului policristalin.
Silicatul de sodiu a fost apoi amestecat cu hidrazina si
proteaza pentru a obtine un nou agent de gonflare
(67% silicat de sodiu, 17% hidrazina, 3% proteaza).
Compusul a pfezentat un efect de gonflafe mai bun, cu
un nivel comparabil al spatiilor goale dintfe fasciculele
de fibfe. De asemenea, au existat mai putine materii
solide totdle in efluentii de I3 gonflare, indicand ca
acest proces de gonflare care utilizeaza ¢ompusul
dezvoltat este un proces mai Curat.
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