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Fig. 6.6. Principal distribution of lignin across the
fiber wall of sprucewood, unbleached sulfite and
unbleached kraft pulp (Jayme-V. Koppen)



(uaddoy "A-swke[) sajelpAyoqles dind jjery pue
21Y[NS JO [[em Iaqy 3y} ssOIoe uonnqginsip 4 rediourrd ‘979 ‘31q
0gci dd o2b'l da
dind }j02% "1quN s dind 3p4ins "1Qun

-

000
dq.

’
Q.
oo

m . [jom Aiown)
] 00%1
HAKE:

jjlom Aiowiid 0002
49

||OM J3Q14  udwn’ |[OM J3Q1 4 ~ udwinT




(e3ueT) proe uiyO0Od
aigins jo yjed uonenosuad 9[qeqold ‘919 3]

N

i
N




(b)

Cross-section

Fig. 6.4. Lignin distribution (a)

across the fibers in wood and (b)

after partial delignification by
sulfite cooking (LLange)
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Fig. 6.54. Dissolution of sprucewood components on sulfite
pulping. Yield of components as a function of pulp yield or pulp
lignin yield. Broken lines indicate constant hemicellulose yield
(‘iso-hemi lines'), as suggested by Léschbrandt. GAX = glucu-
" ronoarabinoxylan, GGM = galactoglucomannan acetate
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Fig. 6.55. Dissolution of sprucewood components on kraft

pulping. Yield of components as a function of pulp yield or pulp

lignin yield. GAX = glucuronoarabinoxylan, GGM = galacto-
glucomannan acetate :
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USO DE
ANTRAQUINONA

Dimas de Morais
QUIMICA FINA

SEMANA DE ATUALIZACAO EM PASTAS QUIMICAS
Séo Paxlo - 08 a 11.05.95
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RESUMO DOS BENEFICIOS DA UTILIZACAO DA
ANTRAQUINONA COMO ADITIVO DE POLPACAO
COM O ESQUEMA A SEGUIR:

, REDUCAO DA
EFEITO TECNICO EFEITO NO PROCESSO  NECESSIDADE DE
INVESTIMENTOS EM

MELHORIAS

Ganho no rendimento ——» Abaixar custo de madeira / Forno de recuperagao
Dm'unulr sobrecarga do forno =~ Controle d¢ emussdes

Aumentar a produgio — > Digestor

Aceleragdo de -y Menos alcahs

Jdeslignificagiio =
\ / Mea de recupeiagdo
Meno: sulfidez
> Controle de odores

Processo Soda

/Area de brangueamentc
Menor branqueamento.
\"Controle de Efluentes

fenor energia
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EXEMPLO I - AUMENTO DA PRODUGCAO

QUADRO 1 - CARACTERISTICAS DE PROCESSO KRAFT COM
0,045% DE ANTRAQUINONA

CARACTERISTICAS SEM COM
ANTRAQUINONA | ANTRAQUINONA
Média de produgdo (adt/dia) 193 233
Suilfidez (%) 19 20
Indicador (tss/adt) 1,25 1,13
Alcali ativo (com NaOH) 18,2 15,8
Rendimento por digestor (%) 7,94 8,17
Temperatura cozimento (oC) 171 168
Consumo vapor por coﬁmento (kg) 11858 10793
Vazﬁo‘vapor cgideira biomassa (ton/h) 27,40 25,40
indice de permanganato 30,30 30,70




I (8) dindjo 80id {%) Aouatoe Guysea dind payteekILi
_ {4« pag) ABJeu3 snding Jo adjid V3 j0 % 58 Pajar0da) Ko JeL
] (4] (v} POOM Lt spioe Avej pue UiseY
{(v$) by Jo1s00 (%) pasnpoOM o Huajuod uubn
(Y s} SIS0D Mninoen3 ndaBnoig pOoM JO % S8 gasel
(ABeun wuryg) S0 Bueer | i jega) Jojodeas 3 161sabip W 150} SBIEIOA
apixoiq euoluD CIYND1LJO) SISATYNY HTHOS
i - 'SINJWWOD aluojUn
e eln (ABsaue]y. i) 12oH Woid panse(l Awaucerd
sd mwPRS = gH (2N U AL T (u-musdioue) Agonoer3 Lwols PeAIR] 2o
smdimong = DT POOMUOT LMITEM = MEM NAVOMVIQEZ -
POUMDIRHWIBLANGS = ALHS  NOOMAOS UKYIGOE = JSS ] $OSHeN Y eseysindean pue Apinoe|d (£
POGHPITILWAIMON = MHN  PORMIOS SRUDOH = MSN ] COSHeEN | aseyoing eaH (2
:S310N {(rOseH) piov UBIA i eseyaing Aowoetd {1
®00024Sd sUg Woaus) Ldn epew yoyep Alijjnoeiafeay si MOH
11§ Q314193dS ISOHL £0D2EN
NVHL H3H10 SLINM NI A3SS3IHJIKT JuY HseN 8iqRlBA
ASHL J) ATHYTIO SANTYA TIV ¥HYR JSVId 83 . pax 4 :Suewannbay Aoro8|3
{As1o8ds) Jera0 {roszZH) play weads {pis ) uonEIeuDD) Auopsei3 AR FRt0L
Uy cAlolsoar3 HO®N g dnd
(Anoeds) 10180 YOSZEN :dreven Wl ytea
mg 930! POOM, JoesndeAl
{re3o))ro Abeu3 &) woo S1SOD ADHANT ONV TVIHILIVR sesabin :poanbaey 1eaH
{A332dg) 1ouO sepog Aleacday \Wos payessuln) jBeH
avo {on) (%004 Se) peapegeN ( £ep ; AB1sua ) IDNYTVE AOHINT
asn :Aosind ] {oA) (%001 s9) penpaa s o
(Adadg) 1830 i soooeusd [ | {ph) Qv wonanpold dind peuteas
Is . T 1 ond paygeaiqun Jo %} PIAA dind payosald
1 'ssel - 2(h0SIHERN | ) (%) oA, chnd peyoeeXILn
SLINN YOSHEN . {%) gv Aouerssuo) dind { POOM
cosHeN
Apuns pioy UBRA (0d eimesadwey, Ux3
[ v3 £OOZEN {0.) siresdive ) BuUPOCD
Joi0R4 H - H5eN {0J sinmsediua | e A
‘oN eddey  :8onpey 53 () ewny absetiood f Bupnorgl
Hewes AR jsueg ejoueuy piov jueds {upal} BUK| BMOQ—[00D
yinoly uess eqedenceun 10 ajqisoduy are "Aue § HORN {uu) aus | BuyooD
'SUORONDS1 YDIUM BTEOIPY) "SUDKONDE! Buimogo) e pOSZEN ] (L} sun ) dn—wem
10 6wi0S UBNOIE peAp] R Bq AU yeusq ouovoo3 [ (BA) Pesn | % 20D ('aucg ueNs © pA ul i Jazes H
SN STYORIHO JNDIVW
UORONPONS Cd NEISUOO (%) QO poo VO OV
wndebnomy) diyD weisuo)d (euewyog 10 ‘2010 1) Amolid Jueunsnipy (1%} DiTEH poop o orbn
N PRI Ney {dind xqun ¢} s1s070 Bunpesig EI0L {%} Apiudms
I payLn ecewn g AeActey {pf) abeis 13 W HOBN (%) ey eanday3
] WA pewa eisediq {pa} ebe15 Qf 0 W1 ODRCOIQ SULOIED ‘op uddey dind peyoesiain
SNOLLIONG NOLLYOTIddY Y fof) ebe1g Of D U AIOND (ONT'MHS MHN' dE'MSMMSS MSN] Usiuing
— . LNVId HOVIE SHILIWVHYd DNIdINd
TN
S o {pn} 1end un{ eLin SISATYNY BOd O3HIND3Y viva 1IN
ANYAWOD | {ph) dnaseiN 8ux ONIdINd DY 40 SISAIVNV DINONGDT
. NI 3N S1DNAOHD 150 VAYNYD 101



ICI CANADA FOREST PRODUCTS
ECONOMIC ANALYSIS OF AQ PULPING — CASE A
Blaached Kraft, Digestar Limited (H')

PULPING VARIABLES
Fumish

Unbleached Pulp Kappa No.
Effactive Alkall (%)

Sulfldity (% of AA)

Uiquor to Wood Ratio {x:1}
AQ on Wood QD (%)

AQ Regquired (st/d)

H Factor

Warm~Up Time {min)
Cooking Time {min)
Cool—Down Time (min)
Blewing / Recharge Time (min)
initial Temparature (°C)
Coaking Temparature (*C)

Exit Tamperature {*C)

PRODUCTION PARAMETERS
Wood / Pulp Consistency AD (%)
Wooad Throughput AD {st/d)
Wooed Throughput OD (st/d)

Unbleashed Pulp Yieid (%)

Unbleached Pulp Yield Qaln (%)
Unbiesshad Pulp Production AD (st/d)
Bleachad Puip Yield (% of unblesched pulp)
Bleashed Pulp Preduction AD (st/d)

Waed Consumption Ratle AD (KAQ:K)
Unbleached Puip Produstian Ratio AD (KAQ:K)
Blaashed Pulp Freductien Ratle AD (KAQ:K)
Inoreased Heat Load on Boller (%)

ENERGY BALANCE

Heat Genarated from Recovary Boiler (10¥6 Btu/d)

Heat Required (10E6 Btu/d): Digaster
Evaporator
Bieach Plant
Pulp Drier

Excess Heat (10E6 Bru/d)

Total Daily Electricity Generation (kW «h/d)

Electricity Required:  Fixed (kW eh/d)
Variable (kW eh/d)
Excess Elsctriolty (kW +h/d)

Extra Elactrolty Requirements (kW +h/d}
Extra Hoat Requiremants (1058 Bu/d}

Kraft

NSW

Krnﬂ-—AQ

ACME Pulp and Paper
1=2—3 Pulp M1l
Dacembar 23, 1893

PULPING VARIABLE

REDUCTION OPTIONS:
Check 'Y* or N’ for any
combination of options

Defielt heatfolsctricity supplied by {(Check "Y" for ane box and *N° for the rest):

1) Blectricity Purchase
2) Heat Purchase
3) Elactriclty and Heat Purchase

Hesnt Derived From Eleciriclty (10E6 Btu/kWeh)
Elwctricity Derived From Heat (kW +h/10E6 Btu)

LInE (Il
Lime Makoup (st/d) -
Lims Klin Fuel (st/d) :

BLEACH PLANT

% 8ubstitution

Chiorine In C, C/D Stage (s¥/d)
Chlodne Dioxids DO, C/D Stage (st/d)
NaQH In E1 Stage (st/d} ~

Bleached Pulp (Check 'Y or "N’

Kappa (K) | N
H Factor (H) | Y
EA (A) [N
sulfidity (S} [N
N
N
Y
1
1
Keaft Kraft—AQ
22-70 ey A
34,00 B2int38.69;
Kraft Kratt—AQ Adjustment Priority
e RO B0 .?w* Check 'Y* or "N’ for any
20.00 piet:820i00: sombinatien of options
18.00 =2 »’1«?*30 Chlofinai{N
10,00 [t 03 Chiarine Dioxide |Y



IGl CANADA FOREST PRODUCTS
ECONOMIC ANALYSIS OF AQ PULPING — CASE A

Blaached Kraft, Digoster Limitad (H')

MAKEUP CHEMICALS

ACME Puip and Paper
1-2—-3 Pulp Mill
Decembeor 23, 1983

(n st/d @ Given Cong} Kratt Kraft-AQ
Cone % |Uend (st/d) [8 Darived |N= Derive Used (st/d) |8 Derivad |Na Derived
Na25804 100 . e R R ST B R T ;
NaOH 100 00 P g T e g g L 400
Spent Acld 100 aafy : L e ey
ES 100 :00:Fs D ZO00 e g0
NaSH 100 OO LS : s
Na2CO3 100 1 00 FEEey
PSR2000® 100 Q.00 DO
Viegin Acid 100 : y
NaHSO03 100 i
NaHSQ4 300 300+
Na3H (804)2 100 T D0

Totals (st/d)

BLEACHING COSTS

Total Bleaching Costs (USD/st unbl pulp)
€. G/D, DO Stage Costs (USD/at unbl. pulp)
E1 Stage Coats (USO/stunbl. pulp)
Subsequent Stages (USD/st unbl, pulp)

C, C/D, 00 Stage Costs:
Chlarine
Chlorine Dioxlde

E1 Stage Coats: NaOH

Subsaquent Stages

Totai Bleaching Costs

Unit Cost
SD/st)

$150.00}

DAILY MATERIAL AND ENERGY COSTS ( Thousands USD Day )

Waod
Maksup: Na2504
NaOH
Spent Acid (H2804)
ES
NaSH
Na2C03
PSR20000
Virgin Acld (H2504)
NaHS03
NaHS04
Na3H(SO4)2
Lime Kitn Fuel
Lima
Haating Costs (USD/10EE Btu)
Electricity Costs (USD/kW +h)
Sals of Electricity (USD/kWsh)
Total Bleaching Costs

UnitCoat

USD/st
$150.00
$160.00

Total Daily Coste (000

Kraft

__$300,00 |

$80.00
$250.00}
785.00
$40.00
178.00
$125.00
78.00
$130.00
92.00
124.00
52.50 ¢
0.13
$0.13 [
$0.13

Total Varlable Costs { Theusands USD / day )

Kraft—-AG '

DAILY NET ECONOMIC BENEFIT { Thousands USD / Day )

Price of Puip (USD/st)

Costof AQ (USDAb)

Product Value

Total Costs

Added Value (Value — Costs)
Difference From Kraft

Unit Cost
(USD/st)

Total Dally Costs (000

Kraft

Kratt—AQ

$500.00

§1.98

Costof AQ (Thousends USD/d)
Net Daily Benefit (Thousands US{H/d)

Net Annual Benefit (Thousands USD/A)

PO

o I,




‘__________-——-_-'—'_-.-—-

.

@ | Executive Summary

Company:. ACME Puip and Paper

Mill: 1—-2-3 Puip Mill
Date: December 23, 1993
- |Furnish: Northern Softwood

|Comments: Bleached Kraft, Digester Limited (H)

AQ Charge (% on wood) 0.10%
AQ Price (USD/Ib) $1.95
Pulp Price (USD/st) $500
Bieached Pulp Production Increase 10.2%
Net Benefit (USD/st bieached pulp) $9.21
Net Annual Benefit (Thousands USD/A) $3,5652
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EXEMPLO [ - AUMENTO DA PRODUGAO

QUADRO 1 - CARACTERISTICAS DE PROCESSO KRAFT COM

0,045% DE ANTRAQUINONA

CARACTERISTICAS SEM COM
ANTRAQUINONA | ANTRAQUINONA
Média de produgdo (adt/dia) 193 233
Sulfidez (%0) 19 20
Indicador (tss/adt) 1.25 1,13 !‘
Alcali ativo (com NaOH) 18.2 158
Rendimento por digestor (%o) 7,94 8.17
Temperatura cozimento (0C) 171 168
Consumo vapor pdr cozimento (kg) 11858 1079.3" o
Vazdo vapor caldeira biomassa (ton/h) 27,40 25,40
|
|
fndice de permanganato 30,30 30,70
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