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ABSTRACT

Scale is agglomerate or thin film compounded of soluble salts in papermaking
process. It causes many problems such as closing up pipelines, contaminating wire
and felt, decreasing efficiency of additives and paper quality. In this study, physical
factors related to forming scale in white water are determinated and optimum
conditions are proposed. To control scale, ACP(Acrylacid Copolymer) was synthesized
and compared with conventional chemicals such as EDTA, DTPA and STPP.
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£ drdAeE Fof FFE nAE %E] 89 (pH, ¢x, 98, ZF 4% )
3 % 1"*"4 Zl’ —4-‘5‘3’ FAEH S B AAF, TEAF gE V&9 AW
Z3tn AW HAAZAF FA € HAAFY 2AY dAA H&A T4
7‘3’3}&1 2Ad B4 JAE Ht?_ TR HH 215 AAEA 71E 9]
o] R A( Chelating agent )BT} &I7t Y& L&A AAA (Acryl acid
Copolymer)E& A3l wro} 7iXd 2Ad JA &35 Bux sttt
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FASFE UFA AE 1A (AONP), =AHNE X (KONP), #H A
(OMG), TMPE U#AH|&=2 EFstd AFLA 46g/m’S Aides gA9 F8
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A&-& 4 (Recycle water) 1000mE Z+ &% ZHER vlo|Ad Hol F2Fx (
Water bath)E o]&3ld 24zt 20C-90C7HA 58 zAstgon Ad vrezA4L
Z7] 93t 2+ o= WAU|He 5Y J|Foz 2AIAT

2.5. ACP(Acrylacid Copolymer) 9 ¥4

ZF9 250g3} Isopropyl alcohol 0.42mol& 14 4—? ES- ZElxo] % <% 60T
2 MA3 &89 wdk AlFY a8l3 60Co A acrylic acid$}, crotonic acid® zHz}
056~0.83mol, 0.47~0.69mol& #7}$ ¥, ammonium peroxydisulfate, potassium
peroxydisulfateZ 22z} 0.02mol, 0.02mol ¥ 3ted 80TColA 3AI7HEQ A3 AHst A
1A wEAFHh W F 2EE AFeoE WFolF I sodium hydroxideE 7}ahod
pHE 65% ZAEFH 3 FAFE W3 717] A3t acrylic acid®} crotonic acide]

< WHEAIA EAFE ™A
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FdutEx=7( ACP-A, ACP-B, ACP-C), #48 &% % pH¥s wE AFAH=E
derA 2Ad AYAEE WA AZEF oA MHAZ FAHSF
ACP-A, ACP-B, ACP-C & ZtZF S0ppm F$F NaOH, HCIZ ©] &3} pHE 4~
17hA] 88 Azen, ARE 25 2JAEE F2F2E ol&3td Z+z 30T, 80T
/58 FRF BEE AAH 22E - ACP-A, ACP-B, ACP-C 50ppme F 3
T 2x Hge wE 7 figxdd 2Ad B4dAET S S8 HEE4ol
71€ Z#HolEAQA EDTA, DTPA, STPP®} ACPE ¥4

(10-100ppm) ¥ 250meE e F F2 Fxo] Yol 85T A < 547 wHe8 A7 &

o

PN m\m mlm

4 458 27 mu}.

31, 9adAd WE 43 By
BHEAEE A7} 550ppme2 7MY 2 TUAAsE W FAs1A7L 275ppm2 e}
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wew TMPZF 197ppmZ 7HE AHA delgo &, ZFA>IFAHZR, 62435 x>
TMPEo 2 4 Yetsth 2 d74d3, °4§.34]7‘]—4 pH7} ¢z doln FAE
g gAEEY FFol & AN, FAHA A g3 AAY PAo| g
A vAe A2 YElgoh( Fig. 1., Fig. 2)
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Fig.1. Determination of calcium hardness Fig.2. Determination of pH of white water

of white water by recycled pulps. by recycled pulps.
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Fig.3. Degree of scale by the change of pH Fig.4. Degree of scale according to the change
of process water at 85C for 5 day. of pH with the compound water made by mixing

ratio.



33. £ W2, pH7l 2RSS vA= IF

ERFHS - AEE)Y pHE Z-std Ef49 £ 2473, 55 37% pH7t
oW Jgg vXE 7t& AFE AA( Fig. 4), ALE&5 Lﬁ 1&0] Z7tg el wet
ZEAEE w%on £ pHY g Bo] B Aoz Yeus AL & F 3o
o EFFEE Y Hole oy pHE-8AtololM FZHF 2AY AAAFL YE
Uz gich 2 AFZAH, ALEF EFHET pHF AT wet 2AdE X
ANEg de 7HeAol 3 AFe EFH Lol oW AUFH2Z pHe S di
A wE Aoz wusEy pH 6-8AtololA &itzdge 57 F43] 7Astd 24

d FAAdo] BAEHE A& &+ U
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AstE Fig 59 2ol yewth 20CoAAM Zse HA=7t
312ppm°]31—°—‘4 Zxe %7}"1] et MAE ZFaHden, 50CAA 931ppmeE F
A3 ZastAch @dad §I=E 50CAA F43] ZasAeH, ol FFod &
HEJE o]0 dAFFENY EAY 2x Aedd o3 HE3 HFEE KA
A Fof o] 24 2AY HEo] FHEFY Aoz HEdAHE ez ArdUdt
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Fig5. Degree of calcium hardness according Fig. 6. Changes in calcium hardness by to the
change of temperature in recycle water. addition of three kinds of anionic copolymers

produced with different pH levels.
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42719 A4 A4A A3 4
41 FF ¥4 exz 9 pH W3] BE 2AY YA aH

g x3a( ACP-A, ACP-B, ACP-C), 48 2% ¥ pH¥3d WE #AgZE=
cz2X 2AY INFE=E BEAY. Fig. 6.9 FA =4
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adztz] YoM = ACP-A, ACP-B, ACP-C §AZ7d o A C ¢22 5-7%
Ax A g% Zol7t Ut olHF A= ACP-A7L 7+ & =AY B
A EFE gl AL FAHZANA acrylic acid® TFFo] EL4E L& anionic
chargeE Ueld 232 AlE25HY | E3 crotonic acidol B3t &L acrylic acid¥)
gAY FEVF 23 BAEol & Ad Q" A= Algdrh
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Fig. 7. Changes in scale inhibition rate by the Fig. 8. Inhibition rate of scale according to
addition of three kinds of anionic copolymers the addition dosage of chelating agents.

according to recycling water temperature.
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7} 2744 FE A%¥LS ACP-A, ACP-B, ACP-C 22 dAgE YelHI 74 =
Ad Zo Fxol 2AY A FXRAGNE 4 FFSol EAFHTL e Aoz v
wyth ACP-A7F 7}F ¢ vegey dFFH G of23e] slen, ACP-CH
A% acrylic acid®] & 3o] Yol anionic chargeZt W1 ¥hg 544 crotonic acide
acrylic acidoll B8} wrgAdo] wrol o] A A AAEFol HE WMIxA
o B3l "olxE ALE AlmdT

43 FEFFHo W 2549 Y4 A4A Z3 9

Fig. 8914 HAAw&z7A2 ACP-B & §Astd 71&€Y A& 4F < EDTA, DTPA,
STPP ¢ vndtsd A& AP ﬂaiﬂ E A3Ady, 48 ACPE 2AY A

g A &= S Ho] EDTA, DTPA, STPP Bt 493 43 Aoz Yeyy F
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1. °4§:ﬂzu pH7b @zheldoln A0 o8 Biggd T3 & I, T4
2ux7t 249 §40 4% o A mAE Ao eyt

= pH Wt AY 9P WA @AY BEAE7

= 344 pHo 7-8A0ldl N ERolE Aol Frsm $Hol F7ha
o zADel 44 FArh

3. 50CoIN Z#el $Es FA8 Bastd 2AGel 44, AAIA ol 5
oA gaslel de ool YWEFE o4 EASA LE ¥l ) FEs el
A8 Hol oleatel 2AY Yo ANEHY 2AYR 4
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4. pHEISto] & ACP-A, ACP-B, ACP-CY 3 273 2% AAYGIgaE= gl
2Ad FAgo] HA ol FHZUEEZ & AARS Holx FRoy Iz
ol = ACP-A, ACP-B, ACP-C &4 =79 wat A B C €02 5~7% A%
AA ZF Aozt AU

5. ACPHAAlE 2ALAA, AAE JAedE= 58 10~20ppm FY3E 71&9
°kF EDTA, DTPA, STPPE T} 28] o]4de] =AY M4 JAHE 2=t

o4 AAE THE A 2AY B FAxE BFEAE, pH, FALLE, 9
Ae &5 AL, olad FAHFA TAHE 2AY A 2
Aol (ZEAE, pH, &5, 942)9 334 Ao (mEX
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