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An Instance of Selecting Retention Chemicals Based on
Simultaneous Analysis of Retention, Drainage and
Formation of RDA (Retention and Drainage Analyzer)
Sheets
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ABSTRACT

KOptimization and control of wet-end process provide a key solution to improve paper quality and
production efficiency at the same time. Wet-end of paper machine is to determine three important
influencing factors of papermaking i.e., retention, drainage and formation. Good formation of paper
could be made at the cost of deteriorated retention or drainage. In the same manner increase of retention
aid could cause the bad formation of paper. It is very important to find a proper retention chemical which
may satisfy one of three factors without the sacrifice of other two. Laboratory scale analyzing or
screening chemical additives of wet-end was reported in this study based on RDA sheet molding.
Different from the conventional test method, simultaneous consideration of three important wet-end
properties could be made by RDA and consequently more reliable prediction of actual paper machine
wet-end could be expected.
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Schematic diagram of paper making
processes by using RDA.




FAHS 24, SASA A7) BHE F, v
she o 2 29 A7HAIS $AIsh s of
28] 4713 97132 B3 ROAS B3 B Ry
A9 AU Y H5 A3} E& Hste] 2ot
EREL e
a
2. M= 3 HiH

2.1 BAIME

2 AoA e FUREA TMPLE AEA] HAE
wighete] A AZAE BAbst= =W JARl A
Machine Chest(M/C) A &, Head Box(H/B) A & 1]
AL SiloWl =5 Algitol A R 2 AFdth A =
O] 54J-2 Table 1] Lpepll uFe} 2t RDA 24 3
B3 M7= ol 2/ PAM 5%} 20|/ PAM 2
%, micro particle 3350 2 LA H & 16714 7 Al A
do| it F7beEah 282 Figs. 3~69] 12 0. &
Zof W R W5 S Ro] EAIGH 2 H7hR S| 24

< Table 2] YR Th

2.2 Aaiury

221 X|g2x=

JAFEEE A ZHe M/C A 29} Silowl =2 53}5}
of H/BY| s =& 243 5, RDAZAZ 4
A 50| L AR} O XS 45C 2 SA3H 24
stk A 20| B T2 0.2%2 3]45te] B 70 g/m’
2 27819t} oY H/B %=90] 2 2E 0.2%7}%] 3]
A317] 918l CaCLE FYsto] Silow)=2] 2 =

Table 1. Characteristics of raw materials.

Table 2. Types of varied retention aids.

Number Type
1,3,5,7,9 Cationic PAM
2,6, 10 Anionic Micro Particle
8,4 Anionic PAM
350

300 -

250 ~

case1
———- case2

case3
200 -

Vacuum (mmHg)

150 -

100 +

— ——- casel6

50 ; : . . —
200 400 600 800 1000 1200

Drainage Time (1/200 sec)

Fig. 2. Effect of varied retention chemicals on
dewatering curves of RDA sheets.

Conductivity (mS/cm) Ca’'Hardness (ppm) Cationic Demand (meq/g)  Consistency (%)

M/C 4.03 940 2.007 3.67

H/B 3.86 710 2.017 1.28

Silo 3.92 670 1.88 0.446

Table 3. Operating condition of RDA sheet forming.

Step 1 Step 2 Step 3 Step 4 Step 5

StrringTime (sec) 5 5 10 15 5
StrringSpeed (RPM) 1000 1000 1500 1000 2000

* DelayTime 1sec Vacumm Pressure 350mmHg Formming Time 10sec
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Fig. 3. Relationship between retention and formation
of RDA sheets.
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Fig 5. Retention and drainage of RDA sheets
according to the addition of varied
retention aids.

= I Qe F EReh g, Aehe B At
© SR o 22 55 AVl /e Ao &
ol Aot 3 7HA mEol Al HE T tE '
7HA B2 AohE = Al ok 2 vkl Al S S5
o AT

wtebA Fol g Aakshe AA 71eAhs B, B
Agfoldt 2454 TR ARE FHH R As)

o] BAFH BAS AN E 2S4S 2 A
SHAIZIA) O 4 28 R T, H A

3.3 Bt HELto| 2ty

Fig. 6-& 16744 2.5 A28 2 £o] -2 RDAZA]
Al o]l o] Btz o} 5 2] 9] final air permeability, RDA
sheet®] A|gH2 F34 0 2 HAG A S Lhehd o]
Ch Al 7HA S B T gkl 5 =40 =Y
= Y] Al gho] gkl A2 H7HAI7E B, e,
A S A FHH 2 7P BEA Q) B AlLH
ozt ek 4= Utk oluf <3| B =9} FAP, LT¢S tls}
of Z1 gko] H vt Ee 45 gterhd gk WMot
160-260 NTU®?l HR=7} 150-190 LTSl X|gtoju
50-85 mmHg Sl @ e} 352 goll 274 FFee
2 AUAA RFEgks FA% 24S W7l gk
ol . FE Hl| fl5te] & Aol Tt
FAP, LT} 242}9] Fat& -3 & 2F Fatofl High w2
ERA BT, B, S-S gnbste oA 359 &
T o & ARSI &8 Al 7HA 2419

A} 2 oL sl O T /A Bk 2 51| 7FRE] o

330

Case 1//1: 462
Case2/i3:24
Case 315240
9 320 Case4/i7+8:319+1%0
s Case §//9:542
g Case6/i1:726
g 310 fogrn N || Ccase 73381
3 Case 815377
: Case 9//7+38:500 +300
2 300 || Caset0/r9:852
Case 11/71+2:213 + 20
% Case 12173+ 4 : 205+ 200
F Case 13//5+6:240 + 12

]
@
=]

Case 14/ 7+ 8498 + 300
Case 15// 9+10 542 + 120¢
Case 16 // 6+ 51200 + 24

280

o o

o 9 T
PP U N
o &7 & & L L K e K

FFFFFFFFFF P

il
& & &

N
< %
FFFEF f

Fig. 6. Sum of 3 Factors (Retention, Drainage,
Formation)
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Table 4. Sum of 3 converted Factors (NTU, mmHg, LT)

Final Air Permeability at ~ Turbidity (NTU) of  Formation (LT value) of
6.3 sec RDA Filtrate RDA sheet Sum of 3 Factors

CASE 1 97.6 113.6 98.5 309.7

CASE 2 103.5 87.4 102.7 293.5

CASE 3 98.7 109.3 103.9 311.9

CASE 4 91.7 112.7 98.5 302.9

CASE 5 101.9 108.8 106.3 317.0

CASE 6 119.5 85.9 103.9 309.3

CASE 7 128.0 81.1 108.7 317.9

CASE 8 121.6 83.1 108.7 3134

CASE 9 114.1 87.8 105.1 307.1

CASE 10 129.1 80.7 111.7 3214

CASE 11 79.5 123.2 91.9 294.5

CASE 12 106.7 84.5 100.9 292.1

CASE 13 106.1 106.0 98.5 310.6

CASE 14 108.8 87.8 100.9 297.5

CASE 15 101.3 105.5 103.9 310.7

CASE 16 102.4 86.4 101.5 290.3

o A 381ppm O 2 Z7}A| 7] Case 29} Case 72] A& AL-H} A A o & 9F% 3} 3 Factore] &3¢ LEM

H) 23| 2 3 Factor?] 31o] 293.50]| 4 317.92 2.3]& Qlth. o)== M %3t vk} ZHo| micro particle 4 7}of wh
7tk A o= Qe o]t A= Case 13 & 1A SAA F4 a7 flw oz ol €t
Case 62 74 -9-ol| A g gt vjel o] PAMS-of| iH&
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gl FUPE SIA ME R EANLINE 2 20 a7 2eia714 G RRPYAE ZE Y
AT Ao Aetaati e vjujsiel mebd AR o o 2 galr) 1 oML B Al AT ] 47
FAEA7IF TS & Ik Case 37 Case 8NN 2 51 4 Jg 0 mmaep AGUH BA HerozA
Ak = ROl Wi, Fap, Ao AAARJN SN ppa st e B ustan
S¥ WOl EA PAMS 95 240ppmell 1 377ppm7t - 51z0) 4514 24y e RDAS 28T A3
A FEFgHol| m= Eu}%o]:;%#gﬁgﬁc}. ) O] A8 HE B2 TS BT 1HF AFAA W

Case 59 Case 9] B¢ A AST ARSI 2apyn erayjo] 7psstn] o) 2 iefo = 44 A2
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F A BRREe AAE 5 oy 2, A2 A5t
= ol SlSith o] gt A= dual pOlymer system
of %] 2 22|t Case 49} Case 92] 41 u17} AL AL

#Jo| gk,
PAM + Bentonite System?l Case 113} PAM +
Colloidal Silica System¢l Case 12+= single polymer2]

ZA (F)GIST TA A} oA HE7) 7
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