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BAZI YUAAK BITKILERIN RAYON SELULOZU
URETIMINDE DEGERLENDIRILME IMKANLARI1

Dr. Mustafa CENGIZ 2

Kisa Ozet

Bu tezde, arastirma materyali olarak bugday, tutin ve aygicegi
saplan secilmistir. Once saplarin standartlarda belirtildigi sekilde kim-
yasal analizleri yapilmistir. Saplara doért ayri pisirme metodu (Soda,
Soda—02, NSSC ve Kraft) uygulanmistir. Pisirme islemlerinden &nce
saplarda pentozai oranim azaltmak ve pisinne ile uzaklastirilmasini
kolaylastirmak amaciyla su ile 6n hidroliz islemi uygulanmistir. On hid-
roliz islemi sonucunda amaca uygun olarak pentozan, kil, lignin oran-
larinda dismeler bulunmustur. Pisirmeden sonra agartilmamis seliloz-
larda kimyasal analizler yapilarak pisirme metodlari karsilastirilmistir.
Genel olarak pisirme metodlari arasinda soda ve kraft pisirmesinin da-
ha iyi sonuglar verdigi bulunmustur.

Pisirme isleminden sonra agartma islemi uygulanmistir. Agartmada
tic farkl kademeli agartma semasi uygulanmistir. Agartilmis seliloz-
larda soguk alkali ekstraksiyonu uygulanarak elde edilen hamurlarin
pentozan oraninin azaltilmasi amaclanmistir. Daha sonra asit ekstrak-
siyonu uygulanarak kil oraninin dusirilmesi saglanmistir. Bu sekilde
elde edilen rayon selulozlarinin kimyasal analizi yapilarak pisirme ve
agartma metodlari karsilastiriimistir. Genel olarak elde edilen seliloz-
larin dzellikleri Viskoz - Rayon dretimi icin elverisli bulunmustur. Kil
ve pentozan oram ylksek oldugundan nitroseliloz ve seliloz asetat igin
bu selilozlar elverisli bulunmamaktadir. Verimin disik olmasi islemin
ekonomik olarak sanayiye uygulanmasini giiclestirmektedir. islemin sa-
nayiye uygulanmasina gegilmeden once karsilasilabilecek diger zorluk-
lari gérmek amaciyla, konunun bir pilot tesiste incelenmesi zorunlu go-
zikmektedir.

1 Bu yazi I.U. Fen Bilimleri Enstitiisi, Orman Uriinleri Kimyasi vc Teknolojisi Anabllim Dalinda ayni ad
altinda hazirlanmis doktora ¢alismasinin dzetidir.
2 Orman Urinleri Kimyasi ve Teknolojisi Anabllim Dali Bahgekdy - iISTANBUL

Yayin Komisyonuna Sunuldugu Tarih : 20.9.1988
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1. GIiRis

Rayon selilozu - ¢céziinebilen tip seliiloz tekstil elyafi, gegirgen filmler, fotograf
filmleri, sun’i singer, laklar, plastikler, seliiloz eterleri ve patlayici maddelerin dre-
timinde oldukca fazla miktarda kullaniimaktadir (Lorand 1938, Panshin et al. 1962).

Bir ¢ok endistri kolunda oldugu gibi seliloz endistrisi de hammadde darhigi
tehlikesi ile karsi karsiyadir. Ormanlarimizin durumu pek i¢ agici gérinmemekte-
dir. Yilhik bitkiler ve tarimsal atiklarda seliiloz orani ve lif 6zellikleri bakimindan
hammadde ihtiyacina katkida bulunabilecek niteliktedir (Dvvight 1975). Bu nedenle
yurdumuzda biyiuk bir potansiyele sahip bugday sapi, tutin sapi ve aygicedi sapi
bu arastirmanin konusunu olusturmustur. Hammadde olarak yurdumuzda dretilen
bir tarimsal atik selilozu kullanildigr takdirde maliyet disebilecek ve milli butgeye
katkida bulunulacaktir.

Bugday sapi, titin sapi ve aygicedi sapindan kimyasal seliloz hamuru elde-
sinde en etkin pisirme prosesleri Soda, Soda- 02, Kraft ve NSSC prosesleridir. Li-
teratirde verilen bilgilerin 1s1§1 altinda belirlenen en uygun pisirme sartlarinda pi-
sirmeler yapilmistir (Casey 1966, Tank et al. 1984, Eroglu 1980. Bostanci 1980). Lif
pisirme islemlerinden sonra elde edilen kagit hamuru esmer renklidir ve selilozla
birlikte bazi safsizliklari da icermektedir. Kimyasal pisirmelerle tamamen saf seli-
loz elde etmek imkansizdir. Bu nedenle agartma islemleri uygulanmaktadir. Agart-
manin amacl, selulozun fiziksel ve kimyasal 0Ozelliklerine zararli etkileri en az 6l-
cude tutarak sabit renkli beyaz seliloz Uretmektir.

Yillik bitkilerden elde edilen kagit hamurlarini agartma, odundan elde edilen
kagit hamurunun agartilmasina nazaran daha kolaydir. Pisirme esnasinda deligni-
fikasyonla birlikte yilhik bitkilerden ligninin kolay giderilmesi bu islemin nedeni-
dir. Agartmada kimyasal madde tiketimi pisirmenin derecesine bagl bulunmakta-
dir (Rydholm 1965, Misra 1974).

Kagit tretiminde kullanilan kagit, 6nemli miktarda seliloz yaninda degrade
seliloz, hemiseliuloz, polilronit ve az miktarda organik bilesenleri icermektedir. Bu
maddeler verimi artirdiklari ve selilozun safiha kagit olusturma kalitesini gelis-
tirdikleri i¢in kagit yapiminda kullanilan selilozlarda bir 6l¢liye kadar bulunmasi
arzulanir. Ancak 06zel amaglar icin kullanilan bazi seliloz cinslerinde (¢6zunebilen
seliloz), hemiseliloz gibi safsizliklar istenmez. Cdzilebilen selilozlarin eldesinde he-
miselilozlarm, parcalanmis selilozlarin, politronitlerin ve diger istenmeyen, selilo-
zik olmayan artiklarin buyidk bir bélimintun uzaklastirilmasi icin seliloz alkali ile
ekstrakte edilmektedir (Richter 1940, Rydholm 1965).

Alkali prosesi ile pisirilmis seliilozlar, érnegin soda ve silfat selilozlari, pen-
tozan iceriginin yiksekligi ve daha onemlisi alkali prosesi ile pisirilmis selilozlar-
da pentozanlarin seyreltik alkalide ¢dzinmeye karsi dayanikli yapida olmasi nede-
niyle, alkali ekstraksiyonuyla bu tip saflastirma amaci karsilayamamaktadir. Bu
nedenle alfa seliloz oram ylksek, pentozan orani dusik seltlozlarin eldesinde on
hidrolizli pisirmeler uygulanmasi gerekmektedir. Metodlarm bir ¢cogu hammaddenin
pisirmeden once su veya buharla 6n hidrolizine dayanir. Bu amacla asit de kulla-
nilir (Casey 1966).
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Cozinebilen tip selilozlarda kil oraninin % 0,15-0,2 den disik olmasi gerek-
mektedir. Seliilozun kul igerigini azaltmak icin alkali ekstraksiyonundan sonra asitle
ekstrakte edilmesi gerekmektedir, ozellikle kil orant yliksek bulunan yilhik bitki-
lerde bu durum soruna ¢dzim getirmektedir (Wultseli ve Segner 1955, Rydnolm
1965),

Yukarida anlatilan zorluklar ve odundan c¢ozunebilen seliiloz eldesinin kolayhgi
ve verimliligi nedeniyle yillik bitkilerden c¢ozunebilen seliloz eldesi konusunda ye.
terli yayin yapilmamistir.

2. ARASTIRMADA KULLANILAN MATERYAL VE YONTEM

Arastirma konusu olarak Turkiye'de buylik bir potansiyele sahip olan bugday
sapl, tdtin sapr ve aygicegi sapi alinmistir. Yapilan denemelerin 6rnek degismele-
rinde en disuk dizeyde etkilenmesi gerekmektedir, 6rnegin homojen olmasi, sonucu
etkilememesi amaci ile gerekli gorilmektedir. Bu yuzden ydntemlerin incelenme-
sinde kullanilan d6rnek (Toprak, meyil, tir 6zellikleri) bakimindan ortalama kosul-
lara sahip bir tek tarladan alinmistir. Bugday sapi 6rnekleri Manisa, Akhisar yo-
resinden, aycicedi saplari Edirne - Kesan ydéresinden, tutin saplan ise Bursa yore-
sinden alinmistir.

Alman drnekler 1984 yili GriniGdir. Saplar pisirilmeden o6nce basak, yabanci
ot ve istenmeyen kisimlar elle temizlenmistir. Daha sonra saplar kesici aletler yar-
dimi ile 2-3 cm uzunlugunda kesilmistir.

Saplarda kimyasal analizler yapmak amaciyla drnekler alinmistir, ornekler
Willey degirmeninde &gitilmis, TAPPI T IIlm 45 standardina gére elenerek, or-
nekler hazirlanmis ve cam kavanozlarda analiz igin saklanmistir.

Arastirmada kimyasal analizler asagida belirtilen TAPPI standart yoéntemleri
uygulanarak gergeklestirilmistir. Bunlar sirasiyla :

KU 0rantar s TAPPIi T15m-54

Silis ve Silikat oranlar ... TAPPi T2450s-70

Soguk suda ¢BzUNUrIUK oo, TAPPIi T Im-59

Sicak suda c¢oézintrlik ... TAPPi T Im-59

Alkol benzende cozunirlik ... TAPPi T 6m-59

Eterde ¢OzUNUrlUK .o TAPPI T 5m-59

‘% I'lik NaOH’de cozunarlok ... TAPPi T '4m-59

Holoseliloz oranlart ... Wise ydntemine gore (1946, 1952)

Alfa seliloz oranlart ... TAPPI T 203-08-71

Lignin oranlari ..., Modifiye Jayme Metodu (Browning 1967)

Pentozan oranlan ... TAPPI T 19m-50
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2.1. Selulozik Lif Hamurunu Ekle Etine Yd&ntemleri

Alkali prosesi ile pisirilmis seltlozlarda bulunan pentozanlarm seyreitik alkali-
de ¢bzunmeye dayanikli yapida olmasi nedeniyle c¢odzunebilen seliloz eldesinde ge-
nellikle direkt pisirme yapilmaz. Codzunebilen sellilozlarin alkali pisirme ile eldesi-
nin en uygun yolu, hammaddenin asitli kosullarda 6én muamelesi ve bundan sonra
alkali pisirme uygulanmasidir. Bir cok ydéntem hammaddenin pisirmeden &nce su
veya buharla 6n hidrolizine dayanir. Bu maksatla asitlerde kullanilir. Bazi tirle-
rin sadece suda pisirilmesi, organik asitlerin serbest kalmasindan meydana gelen
asitlik nedeniyle pentozanlarm depolimerizasyonu igin yeterli oldugu bildirilmekte-
dir (Rydholm 1965, Casey 1966). Bu nedenle baslanmadan o&nce hidroliz pisirmesi
uygulanmistir.

Su ile 6n hidroliz sartlari.

Aktif kimyasal madde

En ylksek pisirme sicakligi 170°C

En yiuksek sicakliga cikis 90 dak.

En yuksek sicaklikta kalis 60 dak.

En yuksek sicaklikta basing 105 -11 kg/cm2

Cozelti sap orani 7/1 bugday, 5/1 aygicegi ve tutin sapi
Son pH 3,9

Optimum c¢o6zelti/lyonga oraninin laboratuvar tipi pisirmelerde bugday sapi igin
711, aycice@i ve tutin sapi igin 5/1 olmasi gerektigi belirtilmektedir (Eroglu 1980,
Bostanci 1980, Tank et. al. 1984).

6n hidroliz sonucunda elde edilen saplarla, 6n hidroliz pisirmesinin etldsini in-
celeyebilmek amaciyla kimyasal analizler yapilmistir. Daha sonra saplarda litera-
tirde belirlenen en uygun pisirme sartlarinda pisirmeler yapilmistir.

Soda Pisirmesinde Uygulanan Sartlar

Bugday sapl Tatin sapr  Aycigegi sapl

Aktif kimyasal madde (NaOH) % 15 20 20
Tamponlayici madde (Na3C03) % 2 2 -
Nazsio; % — - 1,5
En yuksek pisirme sicakhigr ... 170°C 170°C 170°C
En yuksek sicakhga ¢ikis . 120 dak. 120 dak. 120 dak.
Pisirmede slre ... . 90 dak. 90 dak. 90 dak.
En yiksek sicaklikta basing 10,5 kg/cm2 10,5 lcg/cm2 10,5 kg/cm 2
Cozelti yonga orani 7/1 5/1 5/1

Son pH 11 11 11
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Soda - 02 Pisirmesi Uygulama $artlari

Bugday sapi Titin sapi Aycicegdi sapi

Aktif kimyasal madde (NaOH) % ... 18 20 20
Tamponlayim madde (NanSiOn) % ... 2 2 2

O- DAaSINCI oo 5 kg/cm2 5 lcg/cm?2
En yuksek pisirme sicakligr .. ... 140°C 140°C 140°C
En yuksek sicakliga cikis ... 60 dak. 60 dak.
Pisirmede SUMe .o e 120 dak. 120 dak. 120 dak.
En yiksek sicaklikta basmc .. ... 10 kg/cm2 10 kg/cm2 10 kg/cm?2
Cozelti 3onga 0oranl . o, 7/1 5/1 5/1
SON PH o 0,5 9,5 9,7

NSSC Pisirmesi Uj'gulama Sartlari

Bugday sapi Tatln sapi Aycicegi sapi

Aktif kimyasal madde Na2S03 ... rc 8 45 g/l % 35

NanCOs' ......... % 3 7 g/l % 5

Cuselti/lyonga orant ... 7/1 5/1 5/1
Emprenye kademesinde sicaklik (malc) 1203C 1203C 120°C
Sire 115 dak. 115 dak. 115 dak.

(cikis 55 dak., kalis 60 dak.)

Pisirme kademesinde sicaklik (mak) 170aC 170°C 170°C

Sire 170 dak. 170 dak. 170 dak.
Basing 10.5 kg/cm2 10,5 kg/cm2 10,5 kg/cm2

Kraft (Silfat) Pisirmesinde Uygulanan Sartlar

Bugday sapl Tutin sapi Aycicegi sapl

Toplam aktif kimyasal madde ... rc 20 dc 20 % 25
NaOH % 15 % 15 % 20
Na2s % 5 % 5 % 5
0N ISITMA e 60 dak. 60 dak. 60 dak.
6n isitmada maksimum sicaklik 120°C 120°C 120°C
On isitmada maksimum sicaklija c¢ikis 30 dak. 30 dak. 30 dak.
En ylksek sicakltk . 170°C 170°C 170°C
En yiuksek sicaklikta pisirme ... 120 dak. 120 dak. 120 dak.
En ylksek sicaklikta basmc ... 10,5 Icg/cm?2 10,5 kg/cm2 10,5 kg/cm2
Cozelti yonga 0rani ... 7/1 5/1 5/1

Elde edilen agartilmamis hamurlar, sprout - waldron tipinde tek diskli rafinor-
den gecirilerek tamamen defibre edilmis ve verim bulunmustur. Ayrica bu agartil-
mamis drneklerde pisirme proseslerinin etkisini karsilamak amaciyla kimyasal ana-
lizler yaptlmistir.
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Pisirme proseslerinin uygulanmasiyla elde edilen agartilmamis hamurlarda 3
farkli kademeli agartma semasi uygulanmistir. Agdartma kademeleri birinci metod-
da C,/E/C,/E/H, ikinci metodda Cj/E/C2E/H/H, lclincii metodda ise C(E/cyE/H/D
seklinde uygulanmistir. Uygulama sartlari sirasiyla sunulmustur.

Klorlama (Ct ve C2): Dogal klor gereksiniminin % TCli birinci klorlamada,
% 30°’u ikinci klorlamada klorlu su halinde verilmistir. Hamur yodunlugu % 4, si-
cakhik 20°C, sure 50 dak., pH 1,7-2 seklinde uygulanmistir.

Alkali ekstraksiyonu (E): Tam kuru life oranla % 2 NaOH, hamur yogunlugu
% 6, sicaklik 60 - 70°C, sure 60 dak., pH= 10—11 seklinde uygulanmistir.'

Hipoklorit kademesi (H): Aktif klora esdeger olarak birinci metodda tam kuru
life oranla vc1, diger yontemlerde % 0,5 NaOCi, hamur yodunlugu vc 6. sicaklik
35°C, .sire 120 dak., pH —10—11 seklinde uygulanmistir.

Klordioksit kademesi (D): Aktif klora esdeger olarak tam kuru life oranla
vc 0,5 CIO,, hamur yogunlugu % 5, sicaklik 60°C, sire 60 dak., pH -15—5 olarak
alinmistir.

Agartma islemlerinde klorlama kademesinde klor gazinin sudaki ¢dzeltisi kul-
lantimistir. Agartmada kullanilan klorlu suda, sodyum hipoklorit ve sodyum klo-
ritteki aktif klor iyedometrik olarak tayin edilmistir (Kraft 1069, "VVelcher 1975).

Agartma isleminin tamamlanmasiyla tamamen beyazlasan seliloz hamurundaki
hemiseliloz ve pentozanlari gidermek amaciyla alkali eltstraksiyonu yapilmistir. Yil-
lik bitki selilozlari hemiseliloz oram bakimindan diger tirlere gore daha yuksek
oldugundan bu kademede daha etkili olmasi dolayisi ile soguk alkali saflastirmasi
uygulanmistir. Uygulama saiklari hamur konsantrasyonu % 6, (NaOH/tam kuru life
oranla) % 15 - 25, sicaklik 50°C sire 90 dakika olarak alinmistir.

Alkali ekstraksiyonu sonucunda seliloz alkali reaksiyon vermeyinceye kadar
dikkatlice yikanmistir. Agartici madde kalintilarini, alkaliyi bertaraf etmek, kil
oranim dusirmek amaciyla asidik ekstraksiyon yapilmistir. Asidik ekstraksiyon iki
kademede yapilmistir. S02 ile ekstraksiyon : S02 {tam kuru life oranla) % 0.5, lif
yogunlugu w4, sicaklik 20°C, siire 30 dak. Asit ekstraksiyonu : HC1 '% 1. lif yo-
gunlugu % 3 sicaklik 20QC, siire 30 dakika olarak alinmistir.

Agartilmamis ve agartilmis seliilozlarda islemin etkinligini denetlemek amaciyla,
kimyasal analizler yapilmistir. Kimyasal analizler asagida belirtilen standart me-
todlara goére yapilmistir.

Kappa (Permanganat) sayisi TAPPI T 214m-50
fc 1’0k NaOH’de cozunurlik TAPPIi T 236m-60
Alkalide c¢ozunurlik ... TAPPI T 212m-54
Bakir Sayisl ... . TAPPI T 235m-60
Pentozan tayini . TAPPI T 2150S-71
Alfa Seliiloz tayini ... TAPPI T 2230s-71
Lignin tayini ..., TAPPi T 2030s-61
KOl tayini oo TAPPI T 222m-54
Silis ve Silikat tayini ... TAPPI T 211m-58
Kristallik degeri tayini ... TAPPI T 2450s-70

iyot Absorbsiyonu (Hessler et al. 3954,
Broivning 1967).
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Viskozite ve polimerizasyon derecesi tayini kolay ¢dzelti hazirlanmasi ve deg-
redasyonun ihmal edilebilirligi dolayisiyla kadoksen metoduna gdre yapiimistir
(Figini et. al. 1962, Henley 1960 - 1962, Bro'wn 1965 - 1967). Seliilozun viskozitesinin di-
ger bitin safsizliklar giderildikten sonra tayin edilmesi gerekmektedir. Fakat elde
edilen seltlozlarin alfa seliloz orani yiksek oldugu igin tayinler direkt seliloz ha-
murlari Gzerinde yaptimistir.

3. BULGULAR

Cozinebilen seliloz tretiminde herhangi bir bitkisel maddenin, hammadde ola-
rak elverisliliginin belirlenmesinde, bu maddenin kimyasal bilesimi de &nemli go-
rilmektedir. Bu amagla orneklerin temel bilesenleri ve ¢bdzunebilen yan bilesenleri
standart metodlara gore bulunarak, analiz sonuglart tam kuru maddenin % oram
olarak Tablo 1 de toplanmistir.

Bulunan degerler daha 06nce bulunan degerlerle uyarlik gdstermektedir. Kim-
yasal ozellikleri ve lif boyutlari bakimindan yaprakli agacglara benzeyen yillik bit-
kilerden c¢6zlinebilen seliiloz elde edilebilecedi anlasiimaktadir. Ancak yiksek kil
ve pentozan oraninin biraz disik olmasinin verimi etkileyece§i gorisini ortaya
cikarmaktadir.

Tablo 1. Bugday sapi. Tutun sapi ve Aycicedi Saplarinin Kimyasal 6zellikleri.
Tablo 1. The Chemical Propertics of VVlieat straw, Tobacco stalks and Sunflovvcr stalks.

Tirler (Species)

ozellikler Bugday Sapi Titin Sapi Avycicegi Sapi
Properties W heat Stallc Tobacco Stalk Sunflower Stalk
Holoseliloz 74.96 70.96 73.49
Holocellulose
Alfa Seliloz 37.90 35.82 36.37
Alpha eellulose
Lignin 17.98 18.34 17.60
Lignin
Kl 4.70 8.42 7.68
Ash
Silis 2.84 5.47 481
Silica
Pentozanlar 30.25 23.45 19.85
Pentosans
Soguk suda cozuntrliuk 7.21 9.38 14.43
Solubility in cold water
Sicak suda ¢ozunirlik 11.68 13.65 17.47
Solubility in hot water
% 1 NaOH'de ¢dzinilrlik 41.01 41.92 32.83
Solubility in % 1 NaOH
Alkol benzende cozunirlik 5.45 8.07 7.26
Solubility inalcohol benzene
Eterde ¢Ozunurluk 0.38 0.73 0.43

Solubility in ether
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Pisirmelere baglamadan &nce Ornekler su ile 6n hidroliz islemine tabi tutul-
mustur. Bulunan sonuglar Tablo 2’de sunulmustur.

Tablo 2. 6n Hlhrollz igslemi Uygulanmis Saplarin Kimyasal Analiz Sonuglari.
Table 2. The Results of Chemical Analysis of Applied Weter Prehydrolysis Process for Stalks

Turler (Species)

ozellikler Bugday Sap!i Tiatln Sapi Aycicegi Sapi

Properties Wheat Stalk Tobacco Stalk Sunflower Stalk
Verim 76.91 77.43 74.8
Yield
Holoselilloz 77.24 77.26 72.62
Holocellulosel 59.40 59.82 54.32
Alfa Seliloz 47.20 45.47 47.60
Alpha eellulosel 36.30 35.20 35.60
Pentozanlar « 18.43 14.85 15.27
Pentosansl 14.17 115 11.42
Lignin 15.86 18.34 20.15
Ligninl 12.-19 14.20 15.07
Kal 2.61 3.29 3.15
Ashl 2.00 2.54 2.36

1 Baslangictaki saplara oranla (Basls of stalk)

Hidroliz islemleri ile pentozan, kil ve lignin oranlarinda baslangi¢c oranina
oranla biyltk bir dusus saglanmistir. Saplardaki alfaseliloz bulunus ylizdesi ise
artmistir, én hidroliz kademesi bu degerlerden goruldigi gibi amaca uygun ola-
rak istenmeyen maddelerde dususler saglamaktadir.

Daha oOnceki bdlumde de anlatildi§i gibi saplara dort farkli pisirme prosesi
uygulanmistir. Pisirme islemleri sonunda iyice yikanip sikilan agartilmamis seliiloz
hamurlarinda kimyasal analizler yaptlmistir. Bulunan sonuclar tam Kkuru liflere
oranla ifade edilmistir. Bugday sap! igin bulunan degerler Tablo 3'de verilmistir.

Tiatin saplarinda da dért farkli pisirme metodu uygulanmistir. Elde edilen ha-
murlarda kimyasal analizler yapilarak sonuglar Tablo 4’de sunulmustur.

Aycicedi saplarinda da ayni sekilde dort farkli pisirme metodu uygulanmis ve
agartilmamis hamurlarin kimyasal o&zellikleri Tablo 5de verilmistir.
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Tablo 3. Bugday sapi Soda, Soda-O.,, Kraft ve NSSC Agartiimamis Hamurlarinin Kimyasal Ozellikleri.
Table 3. The Chemical Analysis of Wheat Stalks Unbleached pulps for Soda, Sodn-0,, Kraft and NSSC

Cooklngs.

Pisirme Prosesleri (Proses of Coolcing)
ozellikler Soda Soda—02 Kraft NSSC
Properties Soda Soda—02 Kraft NSSC

Verim % 35.89 32 32.24 43.26
Yield
Uin hidrolize gore verim 46.60 41.60 41.92 56.24

Yield of pulps according to
Prehydrolysis

Kappa No 18 15.2 6 27
Coppa Number

Agartict Kimyasal madde CI, <t 8.8 8 2.4 14.2
Bleaching Chemicals

Alfa Seliiloz 80.29 78.11 S5.90 72.02
Alpha Cellulosel 28.81 24.99 27.69 31.15
Pentozan % 8.64 13.55 11.0 15.68
Pentosansl 3.10 4.33 3.54 6.78
Lignin 90 5.50 3.97 2.17 7.97
Ligninl 1.97 1.27 0.69 3.44
Kl 3.40 3.38 211 4.20
Ashil 1.22 1.08 0.68 1.81
% 1 NaOH R 93.77 90.56 95.64 85.20
Resistance in % 1 NaOH

Cu sayisi 0.77 0.97 0.37 0.35
Cu number

| Baslangictaki saplara oranla (Basis of stalk)

Agartilmamis hamurlarda kimyasal analiz sonuclarina gére NSSC en yiksek
verimi saglayan proses durumundadir. NSSC prosesi ayni zamanda alfa seliloza en
az zarar veren prosestir. Bu nedenle alfa seliloz verimi yiksek bulunmustur. Buna
karsilik hamurda pentozan ve kil orani nisbeten yiksek bulunmaktadir. Soda—0 2
prosesinde oksijenin degradasyon etkisi dolayisiyla verim diusmekte, pentozan, ba-
kir sayisi, kil oram diger proseslere gore ylksek bulunmaktadir. Alfa selilozuna
zarar verildiginden, Soda—02 pisirmesinde alfa seliloz verimi en disik bulunmus-
tur. Soda ve Kraft pisirmeleri diger pisirmelere oranla amaca uygun, alfa sellloz
orani yiksek, pentozan ve kul orani disik, fazla parcalanmamis selilozlar ver-
mektedir. Baslangica oranla alfa seliloz de§erlerinden de anlasilacag! gibi, Soda
ve Kraft pisirmesinde de alfa seliloz kayiplan olmaktadir. Baltn* sayisi selilozun
parcalanmasinin bir gostergesi oldugundan en yiksek defer Soda—02 pisirmesinde
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Tablo 4. Tutun Sapi Soda, Soda-02, Kraft ve NSSC Pisirmeleri Ayartilmamis Hamurlarin Kimyasal Ana-
lizleri.

Table 4. The Chemical Analysls of Tobacco Stalks Unbleaehed pulps for Soda, Soda-0,, Kraft and
and NSSC Cooking.

Pisirme Prosesleri (Proses of Coolcin)

Ozellikler Soda Soda—02 Kraft NSSC
Properties Soda Soda—02 Kraft NSSC
Verim % 32.78 25.46 31.09 33.24
Yield
6n hidrolize gére verim 42.33 32.88 40.15 42.93

Yield of pulps
Oceording to prehydrolys

Kappa No 24.6 20 22 19
Copper number

Agartici madde CI2 % 125 12 13 10.5
Bleacliing Chemicals

Alfa Seliloz <« 77.12 74.13 75.31 71.68
Alpha eellulosel 25.28 18.87 23.41 23.82
Pentozan =% 11.76 11.33 11.68 13.80
Pentosansl —3.85 2.88 3.63 4.58
Lignin 6.80 8.12 8.37 8 32
Ligninl 2.23 2.06 2.60 2.76
Kl 1% 3.42 4.84 3.78 5.08
Aslil 1.12 1.23 1.17 1.68
% 1 NaOH R 94.75 93.01 94.03i 90.39
Resistance in ¢c i NaOH

Cu sayisi 0.68 0.96 0.86 0.43
Cu number

1 Baslangigtaki saplara oranla (Basis of stalk)

bulunmus, bunu Soda pisirmesi izlemistir. NSSC ve Kraft pisirmeleri nisheten da-
ha 1limh pisirme sartlari sagladigr icin bakir sayisi daha dusik bulunmaktadir.
% 1’lik NaOH’de dayaniklilik bakimindan NSSC pisirme metodu, alkali bir pisir-
me ortami saglamadigir igcin diger pisirme metodlarina goére daha disik bulunmak-
tadir.

Pisirme islemleri sonunda elde edilen agartilmamis hamurlar, ligninin berta-
raf edilmesi amaciyla agartilmistir. Agartma islemi sonucunda elde edilen beyaz
selilozda hemiseliiloz gibi safsizlUclan gidermek igin soguk alkali ekstraksiyonu
uygulanmistir. Ekstraksiyon isleminden sonra kil oranim disurmek icin asidik



144 MUSTAFA CENGIiz

Tablo 5. Aycicedi Sapi Soda, Soda-02, Kraft ve NSSC Agartiimamis Hamurlarinin Kimyasal &zellikleri.

Table 5. Tho Chemical Analysls of Sunflower Stalks Unbleached pulps for Soda, Sodo-OKraft and
NSSC Cooking.

Pisirme Prosesleri (Proses of Cooking)

ozellikler Soda Soda—02 Kraft NSSC
Properties Soda Soda—02 Kraft NSSC
Verim % 31.41 31.12 29.32 33.40
Yield
on hidrolize gdre verim 41.99 41.6 39.19 44.65

Yield of pulps according to
prehydrolysis

Kappa No % 18 49 13 33
Copper number

Agartici kimyasal madde CI2 9 10 24 5.2 13
Bleaching Chemicals % >

Alfa Seluloz 76.53 74.74 80.27 75.71,
Alpha Cellulosel 24.03 22.32 23.53 25.30
Pentozanlar % 12.65 13.11 12.88 12.95
Pentosansl 3.97 4.08 3.77 4.32
Lignin % 6.12 11.43 3.51 7.52
Lignin 1.92 3.55 1.029 2.51
Kil % 2.58 3.44 3.17 3.97
Ashl 0.81 1.07 0.93 1.32
% 1 NaOH R 94.2 96.04 97.0 92.0
Resistance in % 1 NaOH R

Cu sayisl 0.58 1.32 0.37 0.389
Cu number

1 Baslangictaki saplara oranla (Basis of stalk)

ekstraksiyon yapilmistir. Elde edilen seliilozlarin odzellikleri karsilastirma yapabil-
mek i¢cin kimyasal analizleri yaptimistir.

Bugday saplari i¢in bulunan degerler Tablo 6°da verilmistir.

Kimyasal analizlerden elde edilen selllozlarin kimyasal 0Ozelliklerinin literatlr-
de verilen c¢o6zinebilen seliloz 6zelliklerine uygun oldugu bulunmustur. Kullanilan
tir bakimindan bugday sapi en elverisli bulunmakta bunu tutin sapi ve aygicegi
sapl izlemistir.



Tablo 6.
Table 6.

Ozellikler
Properties

Agartma verimi

Bleaching Yield

Toplam verim - Total Yield
Beyazlik - Brightness

Alfa Seluloz - Alpha Cel.
Pentozan - Pentosans

Kil '% - Ash %

Silis % - Silica %

% 1 NaOH R - Resistance
in <1 NaOH

% 5 NaOH R - Resistance
in '%5 NaOH

% 10 NaOH R - Resistance
in % 10 NaOH
Kristallik - Cristallinity
Balar sayisi - Cu number
Viskozite - Viscosity
Polimerizasyon derecesi
DPW

Bugday Sap! Agartiimamis Seltlozlarinin Kimyasal 6zellikleri.
The Chemical Analysls of Bleaching Cellulose of Wheat Stalks.

PISIRME PROSESLERI

Soda Soda-02 Kraft
Agartma '(Bleaching) Agartma (Bleaching) Agartma (Bleaching)
1 2 3 1 2 3 1 2 3 1
86.0 85.4 84.5 83 82.1 81 89.12 88.4 87.9
30,94 30.65 "' 30.32 26.56 ' 26.27 25.92 28.73 285 28.35
87 88 90 89 90 91 90 91 92
9266 93.74 9412 ' 9142 9191 9358 91.03 9197 9245
5.55 4.95 4.54 6.26' 5.83 5.72 7.15 6.97 ' 6.75
0213 0346 0253 0.38 , 0.28 0.37 0.11 + 0.15 0.106
0.179 0.272 0.208 0.238 0.179 0.236 0.104 0.138 0.096
97.83 97.80 98.10 97.41 97.88 97.70 97.36  97.53 97.52
93.99 93.07 9346 9292 93.66 94.34 m 94.07 93.41 94.26
89.24 89.82 89.89 90.54 90.27 91.74 89.38 89.88 90.49
31.03 3254 30.61 30.29 28.93 ' 2890 37.87 37.25 36.86
0.215 0.195 0.145 0.278 0.178 0.139 0.19 0.188 0.171
1934 2781 2.30S 2178 2306 2.435 2477 2.831 3.262
457 508 576 534 576 618 633 754 909

Tutun saplari icin bulunan degerler Tablo 7'de verilmistir.

(Processes of cooking)

77.3

33.43
89
91.01"
5.35
0.490
0.259
98.73

92.09

89.73

30

0.112
3.059

NSSC
Agartma (Bleaching)
2 3
78 77.5
33.74 3352
87 » 88 '
91.58  90.98
6.45 6.069
0.474  0.436
0.264 0.196
98.07 98.44
93.02 92.53
90.66 89.31
32 33
0.135 0.120
2.525 2.805
649 745

835
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Tablo 7. Tutin Sapi Adartiimis Seliilozlarinin Kimyasal Analizleri.
Tablo 7. The Chemical Analysis of Bleached Cellulosc of Tobacco Stalks.

Ozellikler
Properties

Agartma Verimi

Bleaching Yield

Toplam verim - Total Yield
Beyazlik - Brightness

Alfa Seluloz w6

Alpha Cellulose %
Pentozan % - Pentosans %
Kul % - Ash ;%

Silis '% - Silica '%

% I1NaOH R - Resistance
in @01 NaOH

% 5 NaOH R -Resistance
in %5 NaOH

% 10 NaOH R-Resistance
in % 10 NaOH

Cu sayist - Cu number
Kristallik - Crystallinty
Viskozite - Viscosity
Polimerizasyon derecesi
DPW

PISIRME PROSESLERI

3
78.3

25.66
90
92.87

5.052

0.181

0.166
98.85

95.82

89.39

0.496

34.44
2.833

Soda
Agartma (Bleaching)
1 2
79.6 79.1
26.06  25.92
89 90
91.49  92.82
5.72S  5.366
0.188  0.176
0.164 0.162
98.33 98.71
9454  95.60
88.61 88.24
0.492 0.489
34.80 34.38
2.564 2.618
662 680

750

Soda—02

Agartma (Bleaching) Agartma (Bleaching)

1
76.1

19.37
86
90.58 \

6.80

0.193

0.139
99.67

94.07

89.01
0.690

35.96

2.659
695

75.8

19.29
88
91.52

6.61

0.190

0.138
99.75

94.06

89.37
0.579

35.22

2.840
757

Aygicegi agartilmis selilozlari icin' bulunan degerler Tablo 8'de toplanmistir.

3
75.2

19.13
88
92.92

6.46

0.190

0.136
99.72

94.13

88.73
0.464

35.38

2.895
T

1
77.6

24.12
89
92.93

5.78

0.194

0.154
99.62

97.10
90.79

0.44
35.33

2.442
621

76.5

23.78
89
93.27

5.49

0.197

0.156
99.58

96.29

90.45

0.422
35.84

2.595

672

3
75.98

23.62
90
93.11

5.36

0.170

0.134
99.69

96.39

91.08
0.414

36.02

2.727
718

(Processes of cooking)
Kraft

NSSC

Agartma (Bleaching)

1
74

24.59
87
91.12

6.878

0.327

0.203
98.28

94.29

8S.93
0.269

35.34

2.335
586

2
74

24.59
88
91.55

6.30

0.403

0.252
98.66

94.15

89.70
0.265

34.40

2.484
635

3
73.5

24.43
90
91.27

6.116

0.409

0.259
98.36

94.65

90.63
0.247

35.2

2.746
725

128
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Tablo 8. Aycicedi Sapi Agartiimis Selilozlarinin Kimyasal Analizleri.
Table 8. The Chemical Analysis of Bleached Cellulose of Sunflovver Stalks.

Ozettikler
Properties

Agartma verimi

Bleaching Yield

Toplam verim - Total Yield
Beyazlik - Brightness

Alfa Seliloz '%

Alpha Cellulose %
Pentozan % - Pentosans %
Kial % - Ash '%

Silis % - Silica %

‘% 1 NaOH R - Resistance
in '% 1 NaOH

% 5 NaOH R - Resistance
in %5 NaOH

% 10 NaOH R - Resistance
in % 10 NaOH

Cu sayist - Cu number
Kristallik - Crystallinty
Viskozite - Viscosity
Polimerizasyon derecesi

PISIRME PROSESLERI .(Processes of cooking)

Soda Soda—02 Kraft NSSC
AgJartma (Bleaching) Agartma (Bleaching) Agartma (Bleaching) Agartma (Bleaching)

1 2 3 1 2 3 1 2 3 1 2 3
80.6 SOy 79.9 73.3 73.0 72,5 82 81 81 78 717 774

2531 25119 25.09 2281 2271 2256 24.04 2374 23.74 26.05 2595 25.85
88 S9 90 87 88 88- 89 89 90 89 90 90
91.21 9094 9112 9146 9181 92.07 90.66 91.76 91.99 91.16 91.52 9161
6.35 6.29 6.14 7.65\ 6.85 6.74 6.51 6.41 6.16 7.67 7.62 7.49
0231 0.174 0.160 0.235 0.261 0.218 0.228 0.229 0.206 0.416 0.370 0.429
0.197 0.148 0.137 0.153 0.175 0.148 0.187 0190 0.173 0.327 0.292 0.334
98.79  99.0 99.23 98.76 98.27 98.89 98.79 98.72 98.81 97.03 98.0 97.33

96.91 9561 9517 9381 9298 9417 97.03 9587 96.77 93.20 92.88 93.12

80.57 89.96 90.47 89.15 87.85 87.15 89.46 89.85 89.48 m 90.14 90.23 90.46
29.35 3054 2935 3353 3245 3065 31.11 3592 35.02 31.24 3271 30.00
0334 0319 0.246 0.325 0.228 0.211 0.289 0.279 0.264 0.215 0.192 0.170
2.107 2409 2566 1930 1955 2172 2.894 2932 3.059 2576 2590 2.8254
511 610 663 455 463 532 777 790 835 666 671 752

NZOTINTIS  NOAVY
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4, SONUC VE ONERILER

Biutin pisirme metodlari uygulanmasi sonunda c¢6zlnebilen seliiloz elde edilme-
sine karsilik, bazi pisirme prosesleri uygulama bakimindan elverissiz gdrinmekte-
dir. NSSC ve Soda—02 pisirmelerinde elde edilen seliilozlar yiksek oranda agartici
maddeye gereksinimleri vardir. Genelde NSSC selilozlari kismen pismemis Kkisim-
lar icermekte ve pentozan, kil orani yliksek oldugundan gilg¢likler c¢ikarmaktadir.
Soda—Oa pisirmesi seliulozlarinda bakir sayisi en yiksek, verimin ise dusik bulun-
masi dezavantajlara sahip bulunmaktadir. Coziinebilen seliloz eldesinde yillik bit-
kilere uygulanabilecek en uygun pisirme prosesleri Kraft ve Soda prosesleri olarak
bulunmustur. Fakat bu pisirmelerde de verim, g6zdnune alinmasi gerekli bir 6zel-
liktir. NSSC en yuksek alfa seliloz verimi veren proses olarak bulunmaktadir.

Alfa seliloz, kul orani, alkalide c¢ozunuldik ve kristallik degerlerinde afartma
islemlerinin belirgin bir etkisi bulunmamistir. Bakir sayisi, pentozan orani, visko-
zite ve polimerizasyon derecesi (zerinde agartma islemleri etkili olmaktadir. Uy-
gulamada 2. ve 31 agartma islemleri |’e oranla daha fazla kullanim sansina sahip
bulunmaktadir.

Genellikle elde edilen butun selilozlarin kil ve silis oranlari ¢ozinebilen seld-
lozlar icin onerilen maksimum sinira yaklasmakta, bazismda da asmaktadir. Fa-
kat bu dezavantajin uygulamada kullanilan Vortelcs ve Rifflers gibi temizleyicilerle
kolayca giderilmesi mimkindir. Ayni zamanda silisce zengin epiderm hicrelerinin
fraksiyonlama ile temizlenmesiyle kil oram istenilen seviyeye dusurilebilir.

Elde edilen selilozlarin olduk¢a yiksek derecede saflik istenen nitroseliloz, se-
liloz asetat gibi drinlerin eldesinde kullanilmasina olanak yoktur. Bu selulozlar
selefon, sun’i ipek, seliloz eterleri icin kullanilmasi uygun bulunmaktadir.

Varilan bitin bu sonuglara ragmen sadece kimyasal o6zelliklere bakarak elde
edilen seltlozlarin Viskoz -Rayon sanayi igin kullanilmasma karar vermek mim-
kin degildir. Selilozun dretim esnasinda belirli 6zelliklere ve dirence sahip olmasi
gerekmektedir. Biutin bu ve benzeri dzelliklerden dolayr konunun teknik ve eko-
nomik acidan bir pilot tesiste incelenmesi, bu hammaddelerin endistride kullanila-
bilirliginin belirlenmesi agismdan daha yararli olacagr gorisi agirlik kazanmak-
tadir.



UTIUZATION POSSIBILITIES OF SOME ANMJAL PLANTS
IN RAYON PULP PRODUCTION

Dr. Mustafa CENGIiz

Abstract

In this study, wlieat, tobacco and sunfloiver stalks i1vere investigated
in regard to their suitability for producing cliemical eellulose pulp. First,
these materials were analysed as stated in tlie Standard procedures fol-
lowed by cooking experiments according to four different pulping pro-
cesses. (Soda, Soda—02, NSSC and kraft). In order to reduee lLigh pen-
tosan coiitent and to facilitade remowing of thie residual pentosans, the
ralv. materials 1vere prehydrolyzed prior to pulping experiments. By this
ivay, desired decreases in the amount of pentosans and lignin i1vere aeliie-
ved after prehydrolyses. Chemical analyses ivere also done in uinbleached
pulps to compare the effectiveness of four different pulping processe3.

Three seperate combiniations of various bleaching steps i1vere applied
on four different pulps. Bleaehed pulps i1vere then extracted wvvith cold
alkali i'or further remoiliug of pentosans ivhereas a subsequent dilute
acid treatment could reduee asli content of pulp. The Chemical grado
rayon eellulose obtained i this i1vay ivere analyzed agaill to compare
tlie cooking and bleaching, processes 1vith each other. Generally the
properties of the eellulose pulps ivere found suitable for produchig of
viskose and rayoll but inadequate for nitro eellulose and eellulose acetat
ivliere the pentosair and asli contents must be very loiv. On tlie other
Imnd the yields of eellulose ivere rather loiv 1vhich malies industrial
application of any methods economically diffic.ult. Therefore, 011 exemi-
nationn of the productionn data given liere seems to be advisable in the
pilot plant scale first, to see another possible problems and difficulties
respeetively.

In today’s ivorld, rayon eellulose - dissolving pulps are stilli being used in the
field of producing synthetic silk - viscose, cellophane, plastic film and lacquer, ex-
plosive, cellulosic ethers, photograph films, ete. (Lorand 1938, Panshin et. al. 1962).

As in several industry branehes eellulose industry is getting in to the position
of defficiency for enough 1*aw material. Unfortunately, our forest are not in a good
situation. According to the properties of fibers and the rate of eellulose in the
agricultural residues, have a quality which can be used as raiv material (Divight
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1975). Because of this reason, wheat, tobacco, and sunflower stalks wvvhich are
available in large amounts in our country, have become the subject of this investi-
gation.

The most effective pulping processes in producing of Chemical pulp from wheat,
tobacco and sunflovver stalks are Soda, Soda—Oo, Kraft and NSSC processes. The
cookings \vere done under the most relevant conditions vvhich vvere knovvn in the
literatire (Casey 1965, Eroglu 1980, Bostanci 1980, Tank et. al. 1984).

The pulp has brunette colour and contains some impurities. It is impossible to
take wvvhite pure cellulose by the Chemical cooking Because of this reason, the
bleaching processes vvere being praeticed. The aim of bleaching is to Iceep harm-
full effects at the lovvest level to the Chemical and, physical properties of cellulose
and by this way to produce stable coloured vvhite cellulose.

Bleaching of pulps vvhich are obtained from annual plants is easier then vvood
pulps. During the cooking, the easyness in removing of lignin vvith delignification
from the annual plants is the reason of this vvorlc, in bleaching, the consumption
of Chemical material depends on the degree of cooking (Rydholm 1965, Misra 1974).

The pulp vvhich is used in paper production contains high amount of degraded
cellulose, hemicelluloses, polyuronids and lovww amount of inorganic materials. It isn’t
desired that dissolving pulp contains some impurities like hemicelluloses. Bleached
pulps are subjected to extraction for removing hemicelluloses, degraded cellulose,
polyuronids and other impurities in the production of dissolving pulps (Richter
1940, Rydholm 1965).

The pulps vvhich produced by an alkalineprocesses, have high lemicellulose
content and alkaline extraction isn’t sufficient to remove pentosans. For this reason,
prehydrolysis have been done for production of dissolving pulps. Before cooking
raw materials are prehydrolysed vvith vvater or steam. Hovvever the acids are also
used for this purpose (Casey 1966).

The ash rations should have been lovver then % 0,15-0,2 in dissolving pulp
grade celluloses. Acidic extraction vvas used to decrease the ash ratio after alkaline
extraction. The acidic extraction helps to solve the problem especially in the annual
plants vvhich have high ash content (Wultzch and Segner 1955, Rydholm 1965).

W heat, tobacco and sunflovver stalks vvhich have a great potential in Turkey
has been examined in this research. The stalk samples for each species used in
the research vvere taken from different districts for having mean values. Wheat
stalks vvere taken from Akhisar district, tobacco stalks from Bursa district, sum
flovver stalks from Edirne - Kesan district. The samples vvere the production of
1984. The stalks vvere cleaned from grasses and impurities, before cooking. After
than the stalks vvere cut in to 2-3 cm long pieces.

The samples vvere taken to Chemical analysis. The samples vvere graund into
flour in a Willey Mili according to the TAPPI T Illm-45 standart for Chemical
analysis.
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Chemical analysis were carried out according to TAPPI standarts given below :

ASh CONEENT v TAPPi T 15m-54

Silica and Siiicates TAPPi T 2450s-70

Solubility incold water TAPPIi T 1 m-59

Solubility in hot water ... TAPPIi T 1m-59

Solubility inalcohol - benzene TAPPIi T 6m-59

Solubility in  ether ... TAPPI T 5m-59

Solubility in: 1 NaOH TAPPIi T -1m-59

Holocellulose According to Wise (1946, 1952)
Alpha cellulose ...coocveeeevceereeeeeean. TAPPI T 2030s-71

Lignin Jayme Methods (Brovvning 1967)
Pentosans ... TAPPi T 19m-50

The production of dissolving pulps with alkaline processes, raw materials ge-i
nerally prehydrolysed with acidic conditions and then alkaline cookings \vere done.
Before cooking, ralv materials are prehydrolysed with water or steam in many
processes. For this purpose the acids are also used. Cooking certain species of
wood in water alone is sufficint to depolymerize the pentosans because of the
acidity developed by the liberation of organic acids. This method of treatment is
based upon a weakening of the association of the non -alpha carbohydrates of the
wood and selective hydrolysis to render them soluble in the cooking liquor. For
this reason, prehydrolysis cooking \vith watei* were done before cooking.

W ater Prehydrolysis Conditions

Active Chemical matter D —

Max. temperature : 170°C

Time to max. temperature: 90 min.

Time at max. temperature: 60 min.

Pressure max. : 105-11 kg/cm?2

Liquor/stalk ratio : 7/1 for wheat, 5/1 for tobacco and sunflower
stalks

Final pH 3.9

After prehydrolysis and washing the Chemical analysis of stalks have been
done in ordei* to compare effectivness of prehydrolysis. Then cooking were done
in the most effective conditions. Which were taken from the literatire.
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Soda Pulping- Conditions

W lieat Tobacco
Stalks Stalks
Active Chemical substance
(NaOH) % 15 20
Buffer substance (Na2C03) % 2 2
Na2si03 % — —
Max. temperature ... 170"C 170QC
Time to max. temperature ... 90 min. 90 min.
Time at max. temperature ... 120 dak. 120 dak.
Pressure mMaX. ..o 10,5 kg/cm2 10,5 lcg/cm2
LAquor/Stalk ratio ..., 7/1 5/1
Final pH s 11 11

Soda—02 Pulping Conditions

W heat Tobacco

Stalks Stalks
Active Chemical substance (NaOH) % 18 20
Buffer substance (Na,S103) \% 2 2
0@ PreSSUME e 5 lcg/cm2 5 kg/cm?2
Max. temperature ..vviiininens 140°C 140°C
Time to max. temperature ... 60 min.
Time at max. temperature ......... 120 min. 120 min.
Pressure (max.) 10 kg/cm2
Liquor/Stalk ratio 7/1 5/1
Final pH e 9,5 9,5

NSSC Pulping Conditions

W lieat Tobacco
Stalk Stalk
Active Chemical substance (Na2SOa) % S 45 g/l
Na2C03 % 3 7 g/l
Liquor/stalk ratio ... 7/1 5/1
IMPREGNATION :
Max. temperature ... 120°C 120°C
Time to max. temperature ... 55 min. 55 min.
Time at max. temperature ... 60 min. 60 min.
COOKING :
Time to max. temperature ......... 30 min. 30 min.
Max. temperature ... 170°C 170°C
Time at max. temperature ......... 170 min. 170 min.

PrESSUIE it 10.5 kg/cm2 10,5 lcg/cm2

Sunflovver
Stalks

20

170°C
90 min.
120 dak.
10,5 lcg/cm?2
5/1
11

Sunflovver
Stalks
20
2
5 kg/cm?2
140°C
60 min.
120 min.
10 kg/cm2
5/1
9,0

Sunflovver
Stalk
'% 35
w65
5/1

1201C
55 min.
60 min.

30 min.

170CC

170 min.
10,5 kg/cm?2
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Kraft Pulping Conditions

W heat Tobacco Sunflo\ver
Stalks Stalks Stalks
Total active chemical substance % 20 % 20 ‘% 20
NaOH ... % 15 % 15 % 20
Na2s .. % 5 % 5 % 5
IMPREGNATION :
Max. tempera.ture ... 1205C 120°C 120°C
Time at max. temperature ......... 60 min. 60 min. 60 min.
COOKING :
Max. temperature ..., 170°C 170CC 170°C
.-Time to max. temperature ........... 120 min. 120 min. 120 min.
PTeSSUIE oot 10,5 kg/cm- 10,5 kg/cm2 10,5 kg/cm2
Liguor/stalk ratio ... 7/1 5/1 5/1

Chemical analysis were made on examples of unbleached pulps aftei* cooliing
to compare effectlvness of cooking processes. Later unbleached pulps were bleached
by three different processes, bleaching stages were used follows in the first process,
(CI/EICO/E/H) in the second process (CI/E/C2E/H/H), in third process (Ci/E/
Ca/E/H/D). Later cold alkali extraction is used to get rid of the hemicelluloses
and other impurities. Cold alkali ekstraction is preferred to hot extraction for the
effectiveness of extraction and as it is less harmfull to eellulose. At the end of
the alkali extraction stage, acidic extraction is done with HC1l and SO02 in order
to lower the ash ratio, conditions of the alkali ekstraction were as follows: Con-
sistency «% 6, NaOH (basis of o.d. pulp) % 15-25, temperature 500C, time 90 mi-
nute. The conditions of S02 extractions were as follo\vs: S02 (basis of o.d. pulp)
% 0,5 consistency % 4, temperature 20CC, time 30 min. Acidic extractions con-
ditions \vere as follo\vs: Consistency % 3, HC1 (basis of o.d. pulp) % 1, tem-
perature 20°C, time 30 minute.

Chemical analysis of pulps were carried out according to TAPPI Standarts
given belo\lv :

Permanganate number TAPPI T 214m-50 - TAPPI T 236m-60
Solubility in % 1 NaOH TAPPI T 212m-54
Solubility in alkali TAPPI T 235m-60
Cupper number TAPPI T 2150s-71
Pentosans TAPPI T 2230s-71
Alpha eellulose TAPPI T 2030s-61
Lignin TAPPI T 222m-54
Ash TAPPI T 211m-58
Silica and silicates TAPPI T 2450s-70

Crystallinity iodine Adsorption (Hessler et. al. 1954)
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The determination of viscosity and DP were carried out in Cadolcsene solution.
Cadoksene method is preferred to other methods, becouse it is less hormfull to
cellulose (Figini et. al. 1962. Henley 1960- 1962, Brown 1965-1967).

Chemical composition is important in the productions of dissolving pulp from
any raw materials. Because of this, the composition of stalk samples were given
on Table 1.

Results of the Chemical analysis are appropriate to those of the other re-
searchers. It is concluded that dissolving pulp may be produced from agiictltural
resudues which are similar to hardvvoods in addition the purification processes vvould
be diffucult because of high hemicelluloses and ash ratios and vyield would be
lower because of lower alpha cellulose content of agricultural residues.

Prehydrolysis processing is done with water before Chemical pulping. The re-
sults of prehydrolysis processing are given in Table 2. The results of Chemical
analysis of prehydrolysed stalk has pointed out a decrease in pentosans and ash
ratio, and an increase in alpha cellulose ratio as desired.l

Cooking methods are applied after prehydrolysis. Cooking operations are made
in the most suitable conditions as decided before. Chemical analysis are made
on exomples of vvashed unbleached pulps. The results of analysis are given in
Tables 3, for wheat pulps, in Table 4 for tobacco pulps, in Table 5 for sunflower
pulps.

According to the Chemical analysis of unbleached pulps, NSSC gives the best
yield although it has pentosans ahd ash in high ratios. Soda—02 process gives a
low yield because of the degradation effect of oxygen. When compared with the
other cooking processes soda—02 process gives liigher pentcsan, cupper number
and ash ratio. Soda and suiphate pulping when compared fith other methods give
more suitable alpha cellulose, low pentosans and ash ratio and degraded celluloses.
As cupper number shows the degradation degree of pulp, the highest results are
obtained in soda—02 pulping and it is follo\ved by soda pulping. When compared
to the undissolved cellulose ratio in % 1 NaOH, NSSC gives a low ratio as it
doesn't provide alkali pulping conditions.

Unbleached pulps are bleached to get rid of pulp’s lignin. Cold alkali extraction
is used in order to remove hemicelluloses and degraded celluloses. At the end of
the alkali extraction stage, acidic extraction is done vvith HC1 and SO02 in order
to lovver the ash ratio. The results of Chemical analysis of bleached pulps are
given in Tables 6, 7 and 8.

The Chemical properties of obtained celluloses are appropirate to the properties
of dissolving pulps which are given in literatire. The most suitable species are
vvheat stalks, it is follo\ved by tobacco stalks and sunflower stalks sunflovver
stalks are used after cleaning its pith.

Although dissolving pulps from stalks some of them aren’t so suitable: for
example, NSSC pulps from wheat and sunflovver, soda—02 pulp from tobacco and
sunflovver stalk are not preferred for dissolving pulp production because of their
lrigher needs for bleaching Chemicals.
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NSSC pulps generally have some problems that aroused from uncooked parts,
high ash and pentosans eontents. Soda—02 pulps have disadvantages like higlier*
copper number and low vyield, high ash content, as a result of the degredation
effect of oxygen, Soda and sulphate cooking processes are found to be the most
suitable cooking for dissolving pulp production fromannual plants.

The effect of bleaching methods on alpha cellulose ash ratio, solubility inalkali
and crystallinity aren’t definite. Bleaching methods have important effects on the
copper number, pentosans ratios, viscosity and D.P. Bleaching methods 2 and 3
have lovver degredation effect when compared with method 1. Therefore bleaching
method 2 and 3 have better chance in practice.

Ash and silica ratios in celluloses are generally near to the maximum level
or sometimes it surpases the amounts proposed for dissolving pulps. But this dis-
advantage can be eliminated easily by the use of cleaners like vortex and riflers.
At the some time cleaning of epidermd cells which are rich in silicates by frac-
tionating can be useful for decreasing the ash ratio to desired level.

It is impossible to use these celluloses for products like nitrocellulose or cel-
lulose acetate vvhich require the most pure cellulose. But these celluloses are sui-
table for cellophane, synthetic silk, cellulose ethers and someesters.

In spite of these results it is diffucult to decide the use of these celluloses
for viscose -rayon industry by considering only their Chemical properties. It -is
necessary to exaimine the steeping, sheredding, aging and xanthation operation
stages of the cellulose in a pilot planC Apart from this, cellulose has to have a
certain reactivity againts CS2 and NaOH and viscose has to be filtered vvith a
certain speed. On the other hand, final producet has to have a certain physical
strength during the production stage and later. Because of ali these technical and
economical properties, this subject must be examined in a pilot plant scale to have
more dependable data about the usability of these ravv materials in industry.
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