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ABSTRACT

This paper presents the effect of acid treatment on the removal of metals and the brightness of pulp. The
bleached kraft pulps, metal-absorbed pulps and recycled pulps((ONP, OCC, MOW, and SC) were treated
with the acidic solutions. Among metals in the bleached kraft pulps, Cu, Ca and Mg were removed easily
by the acid washing, whereas Fe, Al and Si were not removed. The acid washing also removed distinctly
metals from the metal-absorbed pulps. The metals absorbed in pulps reduced the brightness (%, ISO).
Especially, Fe was the most detrimental metal. However, the brightness which was decreased by metals
was restored to the status quo by the acid washing. The level of metals in recycled pulps was gradually
reduced after the first flotation and acid treatment. Hence, the degree of metal removal by the acid wash-
ing was mainly dependent upon the kinds of waste pulps and metal ions.
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Fig. 1. Flow chart for processing samples from
bleached kraft pulps.
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Table 1. Metal cation level of original pulp and washed pulps with NaOH, HCIl, and DTPA

Metal cation level

Samples Cu Fe Ca Mg Mn Al Si

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

original pulp 9.3 525 923.9 204.9 3.8 23.0 120.8

NaOH 6.3 58.9 2552 299.8 4.0 242 284.2
washed pulp

Hel 4.5 57.0 119.9 77.3 3.9 17.8 117.2
washed pulp

DTPA 2.0 52.1 383 24.4 3.7 17.1 111.6
washed pulp

ppm represents mg metal/kg o.d. pulp.
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Table 2. Metal ions level and the brightness of pulps after acid treatment

Treat-  H,SO, Cation level and brightness
Samples ment Cu Bri. Fe Bri. Ca Bri. Cu Ca Bri.

temp.(°C) Con.(%) (ppm) (%.ISO) (ppm) (%,ISO) (ppm) (%,ISO)  (ppm) (ppm) (%.ISO)
CF Pulp - - 2.0 88.06 52.1  88.06 38.3  88.06 2.0 383 88.06
Pressed Pulp - - 961.7 8633 730.0 70.78 6523 8699 717.3 509.6 84.52
- 659.7 86.84 5359 70.71 319.9 88.66 4423 269.6 87.99
20 2 82.6 88.35 111.3 88.73 113.6 89.31 64.5 170.5 89.24
3 754 88.84 1093 88.63 118.2 89.55 60.1 159.2 89.12
Puli di - 703.5 87.76 4939 70.71 399.6 8932 4224 269.6 87.99
e 50 2 765 8881 941 8888 961 8871 528 1664  89.12
solution 3 60.4  89.04 87.8  88.38 654  88.69 46.0 1343 88.78
679.2  87.72 5323 70.73 3917 89.12 436.7 1759 86.06
80 2 56.3  88.88 67.8  87.83 64.4  89.55 87.8  56.0 89.55
3 50.5 88.72 68.3  88.69 67.9  90.21 558 620 88.74
AWz ¢ CuskFerb A2 A AASA 9 B BHTL Eoh 22l AAe] o] Bzo] g
srot, W aa§4ﬁ4bﬂ4ﬂﬂMﬂAW+1 Fape 217ke) 92t A9 vissith. & AbAl 2o
ool g WA o] wo] G0l AHEYT  ofsk 24 AA K] 2 Hfol7h gtk WO wAE L
w3 A2 34 PAﬁﬂﬂﬂﬂﬂ44ﬂ° Cus}Cag 502 YHAT A1k ok 2% HE B
9} ok71o] Zjo] 7} 91 A ko7t Y743} Z Ohlsson 2 84.52%5 Ve gttt 1L Ak e 24 WA s

3} Rydin'® o) 2J5}H, 98] oFo] &0 okl 314 Zof 4
A 4ok 2 mA e 7] ke ofol 2o o]&

0 AT EL B3] G4l BAgl] Do) 2

gl

e

U Ale s HH/\HE7]. g} BEE T

0.5-0.8% T 7}t t}. Fer} oh2 :Lg ] g;L%

_Lg} u]j_o]_oq HHAHE7]- 7]-%1— UJ—o]

=
W%ﬂq“mﬂﬂéﬂFéfﬂﬂEQﬁgki
Sh kgl Glo] Fad A3k Tt

Ak 2] of] 95k Ca®) A| A= Cult Fe 2] 7 &}t A 2
vk} o] A9k FolXl 25 2L A FETH

O] A B4 Wsto] FFS A U

o}
23 P O] WA = 2-3% 7Sk GlTh AbA| 2] ol A

Cal A7 Mgol= ¥37HA) & kA a2
o L 2 5 Urt. Cug} CaZ FAI0] A
Tl R 49N} A2 G4 FEe

— 1. =1

o] Qltk. Feo] 74 o] oFo] ol 43 *%ﬁﬁi

7H4-5% F71eted, b4 el
£2:3% o A Aok

3.3 HIX[2] 2| atFat Ltx2|of 2

F4Y Hs

2] 9] 54
o] #|u] 1 gl
o, olef 59 s

LB T4

o
—
=
py N

FE=
o mu
o

]7]' e'—'T

A =

s

7

%

EEE-E )

Ao} ZHA o A A
o)A EAIE oF713
I} A B E A X
9] ¥H3}+= Table 37} Zc}

Table 30419} 7o #x| S1zo] G5 dol 4

Cu, Fe Y Mn9| A=

MOW(659 ppm)°i| 4 7} 3=

11, 71 T OCC(590 ppm), ONP(454 ppm) 18] 1L

SC(316 ppm) =& = 7h2xght}. o]

- ERES

SCofl=

T2 oh2 AF ] w Ao A Hek AA 3] e
& SC 5 Fo| Ao H7Fsh=
FAlell 712

3 Aol wet Hol 3]

olakeha ot 2 w1 0] %

A

A
o=

SOl Al+=Fe
Z}A 5 Cu= 40 ppm 12]3 Mn2 30
ppm 0|5 §FR5H 1L 9ITf. OCCol=

Cu®} Mn 3§
o] &£31, MOWE} OCCof| A= Fe¢} Mn 527} Tt

ZAHEA 0 2 Ho|F<4: skaFo| L o) Ca2l Mg

ol

T 7AAIk 5

sl 79 &

of 2 xtol 7} glek.



56 o143t - 7%

o3 .
E I

Zol7]& 40(4) 2008

Table 3. Metal ions level of recycled pulps after the first flotation and acid treatment

Cation level

Samples Processes Cu Fe Ca Mg Mn

(ppm) (ppm) (ppm) (ppm) (ppm)

Original pulp 26.9 410.2 5651.7 9112 172

. 13.8 264.0 4338.5 365.2 12.3

ONP After flotation 48.7 ) (35.6) 23.2) (59.9) (28.5)
Acid treatment 9.2 146.7 1304.4 301.2 5.7

(65.8) (64.2) (76.9) (66.9) (66.9)

Original pulp 40.0 538.1 13304.2 1388.6 32.1

. 19.1 370.7 5647.1 526.6 17.6

occ After flotation (52.2) GL1) (57.6) (62.1) (45.2)
Acid treatment 15.4 196.8 1296.7 262.0 6.0

(61.5) (63.4) (90.3) (81.1) (81.3)

Original pulp 10.4 625.4 31181.9 24737 234

. 7.5 157.7 11762.5 675.6 9.8

MOW After flotation (27.9) (74.8) (62.3) (72.7) (58.1)
Acid treatment 7.0 140.4 835.3 285.5 5.7

(32.7) (78.6) (97.3) (88.5) (75.6)

Original pulp 17.0 280.7 40093 4 4723.9 18.6

. 8.9 187.6 32564.9 2107.6 10.5

Ne After flotation (47.6) (33.2) (18.8) (55.4) (43.5)
Acid treatment 5.9 98.2 1007.9 599.3 53

(65.3) (65.0) (97.5) (87.3) (71.5)

() : The ratio of metal removal.
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