Journal of Korea TAPPI
Vol. 48. No. 2, 2016, 28-33p
ISSN (Print): 0253-3200

TMP2| LB S0l 2| A| Rit/HIEH] = HIZO]
Ll 5

= H

aj] A = L =

2|3t e 3 ==X| E40f 0jx|= St
23t 0@ - RAHB'

(2016 38 222), £82(2016 42 62), RMEH(2016 48 7¢)

Effect of Molar Ratios of DES on Lignin Contents and
Handsheets Properties of Thermomechanical Pulp

Kyoung-Hwa Choi, Myoung-Ku Lee'f and Jeong-Yong Ryu'
Received March 22, 2016; Received in revised form April 6, 2016; Accepted April 7, 2016

ABSTRACT

This study was conducted to investigate the effects of deep eutectic solvent (DES) treat—
ment on properties of TMP fibers and handsheets., DES was prepared by mixing of lactic
acid and betaine (L and B), and the molar ratio of these two components mixtures was
controlled to 2:1 (L:B=2:1) and 5:1 (L:B=5:1). As results, lignin was partly extracted from
the TMP fibers, Especially, the delignification of TMP samples was promoted according
to the increase of the molar ratio of lactic acid, Except for tear index, both tensile index
and burst index of handsheets were increased when higher molar ratio of lactic acid was
mixed for DES preparation. However, the LB DES treatment of TMP fibers didn't give any
effect on the optical properties of TMP handsheets, The plausibility of TMP fiber was to
be enhanced by LB DES treatment,

Keywords: Deep eutectic solvent, LB (lactic acid and betaine), TMP (thermomechanical
pulp), Klason lignin, handsheet properties

o ZFAdst A7IA|A] 714 eG4 (Changgang Institute of Paper Science and Technology, Kangwon National University, Chun—
chon, Republic of Korea)

1 Z+ojstn At sk astost A x]a-8kHDept. of Paper Science & Engineering, College of Forest and Environmental Scienc—
es, Kangwon National University, Chunchon, Republic of Korea)

T WAIRZH(Corresponding Author): E—mail: jyryu@kangwon, ac kr

F %W AIA A (Co—corresponding Author): E-mail: mklee@kangwon, ac. kr

28 =z - Z0|7|& 48(2) 2016



547]4(green technology)< HEsHAY 2HE&
A7l BA O AT RS A ZHA slekAlE
I3RS A 74] gl 7|1ERA BT FAA 51k A
of WA Q= et E AL AT 4= Qrk= &

A o] XM 1097F ofofl gt #ilo] F55 o] it
AR thefeh ol B uiEel] & AR ollA
= AR A A7 sk 913 ot = E

o] Alfexo] gitt,

AR AAEEole dRtd o2 371Gl 7h ALEE
o] gt 718 ghol Aar FEa 0] Erie &
HE 7HAAL YA OiFE 54S 7P glon e
Fdol 7115te] Qg o] whg Wt ozt 24 e ¢

FAIE oF7|AE = rhe 9 711 ik, ojet 2

& 72

< fA718ue T S55k7] el
(green solvent)]| didt A7} AP Ear Qlom dfjx 3]
AR o] BulE & 4 9L

liquids, ILs)= ol 50]29] o] AT O & o]Fo]

2 AR 100T o]k ol 4] HA AJej &2 EA)s)
o, L2oA e AR HAs 5
Z47) Wl A2 WS S WAL glok, ERt
gt #rE, s, LR EES %’5]1’\] a4
A, Sox, Hx, Ux 59 23 =4
A W3PA 2 2= 9loA] “designer solvent’ E} gﬂlﬁﬂ =
8] =23} 22| Hofol wo] =1L glr} 2 Tt v}
429] o] &4 5L SrjenjA Y AL 71X AL glo
o, AEalgo] W7 wite] Wi o] 24 SullE e
Bz 271 FA7E glow, Azl BAfskal 7t
Ao| gol 11 AHg gt A=A qlok, 5581l (deep
eutectic solvent, DES)+&= o]&]3t thd-2- sl 2317 $s)
7Nk ek A A Gufoltt,

DESE &+ 7}11 oY A T2 HA EAEY &3t
< 7= F ﬁ'ﬁ E?’LQ‘H =4t 1k
J2of| A H3}E T
714F 5o

charet 4 g

pal

i‘l
Im y
o_>|:

o %

o} goldte, ;Mg

2 97) Wizl 24 S S vl
of 2HL Efsﬂ :} Rt §ER ALE TP 0 £
IR Mtq /\mu_a' Zo]

il' ofrt

5]’ 7] A5k vkt
o] g3o] Hol HlauA] 2o 2wofA A 7Hgst
& DESE o]&8 ¢ 71&9] AdgzE Pu3} 25Q]
170C R W2 2% (60T)lA H237} 7Hg5ke] oy
A 2HlE Aol 7 ASRE wdHEn oo g1k
AEZZ QA vlo] QujAs 255 95 F5-8E 283t
A7F A E] L Gl +

A2, Francisco 527} Kroon £49& ZAHKlactic
acid), WAkmalic acid), <A Hoxalic acid) 59 4=
2237l (hydrogen bond donor, HBD)®} dsl=#
(choline chloride), HJE}2l(betaine), ZE (proline),
5|2 Ed (histidine) 59 A4 (hydrogen bond
acceptor, HBA)E &sto] A =38t DESE A2 %4
AreFo] glado] E&FH vhH MEZ e A W HE
9] &trdkE A2 AY FEHA Yot gadvt A
Ao g §EA7E A7 festthal HaskSi), E7
A AHlactic acid)t 932 (choline chloride) 2 H|E}
l(betaine)& &5t3to] A|Zgt DESE o|-83to] HAS
Aegt & 2ol AER oA sudER A 5 24
o] FEAES BAR Kurmar 579 dA+tol oJshd
DES §1& o]-&sto] 2l71d o] &4 A4 F=50]
7hsshy, gk Bl hdst W o g 2jad 9 DES
o] ¢, 347 7Fs A S 2 YEylt, whebA DESE
B3} B ALs Ao WAy} AT s B=
Z29] /| w3t 75 Ao & AThEIL) o]of = H
I ALY O 57 E AaLE 9leiA] DESE 44
P Hxsl 37 Aol Algsitt, s9]e] A Hx . A
A Akl DESE A-8-6l= thafgh A|=7} o] &0 2] L §)
Ot obA e 27|dAR AA Hx AgEore] - st
Hx A2 A] B9F ok} CTMP 53 22 7| A1E A
Z Aol A8 7HgatAof| tigh thH ] A7t XIS E 1L
et ¥ f-2uhehe) Aoz T - A|A] £ofoll DES
£ A8k A= A o]FolX vt gl

= ol A= HZ - AR Fololl DESE 283k o

- F

) 01n

.-

¢

l

0

ol

r°*'

1

F9] Ustog DESE 0|83t d7|AEZ(thermo—
mechanical pulp, TMP) W] 2|2 A8 di 2EA]
7102 DEA] TMP A2/} 7P| of 2.8 57t

J. of Korea TAPPI Vol.48 No.2 Apr. 2016 29



TMPS| LB SEE0 X2| Al FLH/HIERR! =

starzl skoiTt, olof 2lad §&g o] fpsirtal Bl
39 Zab/welel (lactic acid/beatine, LB) DESE =
H|E th27| A|£s}kaL, o]& TMPe| A 2]sto] DES /4
59 vl ©E 2lad FEaES v H“’E}d ©
., ®3} DES A 2|7} 2X]9 e W gskx EA &

o M A= FF= B7Iskrh.

2. M=z H H

2.1 A=

=AM FWAF AUFEE S A 7|6
9 7] A8 = (thermomechanical pulp, TMP)S 3 A
FRA ARSI E3 DES AZE 93 HBD AJeFe.
2 ZxHlactic acid, C,HsOs, 90%, analytical reagent)
<, HBA AJeFo2 Hell(betaine, CsH;NO., 98%,
analytical reagent)S ARSI on, Saks 2lad &
A AJeFo 2 shilsulfuric acid, H,SO4, 98%, analyt—
ical reagent)2 AME5FACH

2

2.1 3880 M=

2 QoA Bads Az ow 2 ARt
R AL/ e (lactic acid/betaine LB) DES&

SRz 74 EMO% s 1@6&?5“&?& ‘MW% IIHW}
2] 7002 LEoA U LxF wHksto] A|zstaTt,

2.2.2 I8 2|

TMP A& 30 g2 1 L ¥h&-7]¢] ¥il DES®} &2 Ta—
ble 19] 2702 H71et T 6009 254 Uol|A] 12
A3k E3k Rksto] B ik, ApAIRE A 242 Ta-

ble 13} 2},

Table 1, DES treatment conditions

Contents
DES content (%, w/w) 70
Solvent
Water content (%, w/w) 25
Solid content (%, w/w) 5
Temperature (C) 60
Reaction time (hours) 12
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Fig. 1. Klason lignin content of TMP at two
mixing ratios of LB DES (Lactic acid &
betaine).
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Fig. 3. Change in the tensile index of TMP
handsheets at two mixing ratios of LB
DES (Lactic acid & betaine),
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Fig. 2. Change in the tensile index of TMP

handsheets at two mixing ratios of LB
DES (Lactic acid & betaine).
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Fig, 4. Change in the tensile index of TMP
handsheets at two mixing ratios of LB
DES (Lactic acid & betaine).

J. of Korea TAPPI Vol.48 No.2 Apr. 2016 31



TMPS| LB SEE0 X2| Al FLH/HIERR! =

TMP $=2A59] a5 £4% 43k= Fig. 5ofl Uehd
o}, 2ol Bi= vk} o] LB DES #2]of <]s) TMP

229 Hart daEglon, —‘f—‘z‘ﬂ LB 5:1& Ast

79-0] Wart LB 2:1% Held 7 c} EECEZEN-2
o %7 Vet QA4 R x4 S| B 7))
oo} Wizl Zanl Ao L}E}%} o= gk 7]
=% Biel o] LB DES A 2jof| 23f &]1do] &5
TMP 4224 U AlE2 9 A dlafo] Al|& 0 g2 =715}
Aol /ol A E AL A 7 ol S7HE A

of 7115l Atz Azt

Shxy
2012 gejsio] 223 F 711 LB DES Ao e
TMP 427 59) H3t4 B4 WslE 245 g8 1)

5.0

4.5

4.0

Bulk, cmslg

35

3.0

Nontreatment LB 2:1 LB 5:1
Mixture ratio of DES (Lactic acid and Betaine)

Fig. 5. Change in the bulk of TMP handsheets
at two mixing ratios of LB DES (Lactic
acid & betaine),
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Fig. 7. Change in the L* value of TMP hand—
sheets at two mixing ratios of LB DES
(Lactic acid & betaine).
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Fig, 6. Change in the brightness of TMP hand—
sheets at two mixing ratios of LB DES
(Lactic acid & betaine).
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