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Palmityldimethylbenzylammonium chloride(PDAC) 2} palmityltrimethylammonium methy] sulfate(PTAM)
£ A5t gzl B& 7)ste] 3hekE A1) PDACWe} PTAMWE 747} Al 2514l #l 2% PDACWe} PTAMW
7t7hg NaOHel #4422 PET Aol a7bs Aels €& 4Ast, ks PTAMWolA X} PDACWel A
s ow AdF FRF G2 EHo] AdE G2 F 3R YA S5 AFEAE b, AeF
e Ede Fiol we} BFEL ZA Aozt AL dskch o A HA Aelgx, MRz Hedgu =
7tz oF 8g/l, 60-90%-3} 40:1-50 : 1o1]ch =& zrapEAIA <} PET Arote] whgulshE-& sdste ek
Z2A47F Ful2A AsTE wich

Abstract—PDACW and PTAMW, as a accelerating weight loss agents, were prepared by adding water
to palmityldimethylbenzylammonium chloride(PDAC) and palmityltrimethylammonium methyl sulfate(PTAM)
synthesized. As a result of weight loss finishing of the PDACW and PTAMW with NaOH on PET fiber,
the ratio of weight loss of PDACW was very larger than that of PTAMW. This result showed that quaternary
ammonium chloride had higher weight loss effect than quaternary ammonium sulfate, and the ratio of weight
loss was greatly varied with the kind of quaternary ammonium salts used. In these conditions, proper treat-
ment concentration, treatment time, and treatment bath ratio were about 8 g//, 60-90 min, and 40:1-50: 1,
respectively. From the reaction mechanism of accelerating weight loss agent and PET fiber, accelerating
weight loss agent was proved as a catalyst.
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248 Ad AfolAw 19 & FAAs=R Q¥
A4 dFel[2, 3] Adf-o) gl ejzte] ZhAztA A A
Batgol 2 e g o] %3]& ojufqt W o2 Al ANA
Aol AR F7H& 47 98A Aol AAG
Aolct.

PET A9 #3048 1% 237132 4Ho| Ha-
shimoto[4, 5]¢} Kuriyama[6]ol 2]}l 7| &A1 s
o] AA7} o] FolFon, 1 F 1980t £l B
A7 =Fo] wEHcH7-10].

a2y o] w79 PET Akl H¥ g2 F=
NaOH %2 <z22]& w5Aeste] /i A1A so-
dium terephthalate$} ethylene glycol2 ¥sisled 7t
gg Alestgd e, PET A4S As 2 273& &
Ashn 23R AES A7) M e S8 AEE
a7sEEd gge] dEARAE AHegre] F7
ool A5 % A7 F7 S22 AatdelA vlFE
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epEA M E 52 NaOHe 43l A Abgshed], &
Zelel] 218k PET 442 #7182 544 32 OH~
o] TS AL AA3| F/AAN sl SE H
AEE Folv EFHE 97 $F AR, ol AT A
F2+& Gawish ${11,12]¢] cetylethyl methacrylate
dimethylammonium bromide 7+2F&-314]¢} tetrameth-
ylethylenediamine2 ¥ 2718} Y2 A Fo] 2347
AeRxANE 47 Azsle s d3 Foula
Az slgon, Park[13]-& &34 24 alkyl dime-
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w28 A Zrekrbad Akt ok 2ev Al
A FAHES 27N oo g4 o PET A -f-242)
HhSo 7S 52 AAE e de HE de A
Aolc.

B QP e Z1akee A4S oinlal dimethylpal-
mitylamine-2- benzyl chloride®} dimethyl sulfate24]
o¥o] &3lAA 448 M4F ¢EFQ palmityldi-
methylbenzylammonium chloride(PDAC) ¢} palmityl-
trimethylammonium methyl sulfate(PTAM) & 747
FA 3 B2 7hete R EE A2 o
Az% 2259 7tepEAAE PET & NaOH} ¢
7 wexeg ¥ J4dEy e 4A4d A
olo] w2 FFAFNE waPrsiygon, =3 FFE
24, NaOH % PET A+-9te] whgwl7h5-e 233}
of 7rEEAAsL ojH HRE Fstd ZFrEA EF&
2304 d&-2 shertE FEEA
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2-1. Ale}

Dimethylpalmitylamine(DPA)& Tokyo Kasei Ko-
gyoAhAl, benzyl chloride(BC)+= Junsei Chemical AHA|
2 dimethyl sulfate(DMS) ¥ Wako Pure Chemical AH#)
153A)F-S 2b2r 1) 2 AF2-31ed o). sec-Butyl alcohol
Junsei ChemicalA}4l 15-A1ek& #8373l 43k bp
99-100C & %% o] AHg3ksdch

2-2. Palmityldimethylbenzylammonium Chloride2}
fig)

zuk7), S5z, gapaz] ¥ 22AE A%
200 mle] 47 Ze}~ =6 DPA 26.95g(0.1 mol), W&
29 Brr 2HE $3kd sec-butyl alcohol 7g F
Z22 100 mlE 713 ¥ BC 12.66 g(0.1 mol)& 70T
o A 608-7F M A3] A #}A17| L 95T o A 15087 73
%4417 DPAE ool-2HAlzch

Eo 443 £HHE AL WSFEH o o v
28 FXA|7)3 opHELR HEAA mwtE 2AHS
AATE F 40T, 2 mmHgslell A 40417 At 2A41A
4 z2}el A47 +=F Y91 palmityldimethylbenzyl-
ammonium chloride(PDAC) & % ¢lc}(yield: 88%, mp:
35C).

2-3. Palmityltrimethylammonium Methyl Sulfate2
By

220 238} Z+e A2 E 3 200 mle] 47 EefaI
DPA 26.95 g(0.1 mol), sec-butyl alcohol 7g ¥ FFT
100 miE 7}k & DMS 1261 g(0.1 mol)-& 70T ol A
6037k A A3) M3k 7| 3 98T ofj A 4A17F 7l &4
A1A DPAE kol &3t ch

W42 tjeke] oiELR FejAl7le A o9
2E AL 2291 A sto] FA4 mApe] AdF
olw Fodql palmityltrimethylammonium methyl sul-
fate(PTAM) & 3<ivh(yield: 91%, mp: 82T).
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300 mie] Hlo)#Hol) 2-29} 2-3¢j4 3AE PDACS
PTAM 7} 15 g4-¢ Y3 PDAC #$% 75C, PTAMS
70C o] &4 45 mlS 77 3087 A3 7heted W&
2o gAAAN T FA9 A 584 AFE
A4 PDACWs} PTAMWE ztzh Al zshdch

2-5. 717| ¥ &4
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IR¥-4]& Japan SpectroscopicA}t9) infrared spectro-
photometer(JASCO A-1003) & A}8-3le] X|8& &2
2 ¥Zo| %9 ¥ KBr tablete] 2= 5le] &5 23]
A o EAMF

NMR #4-& CDCl; &7 el TMS(tetramethyl
silane)¢] #o]ZE 7|F 22 3l Varian Gemini 300
(300 MHz) 'H-NMR spectrometer®. ¥4} s}sic}.

2-6. ZAIE MY

2-6-1. A8 2 HzlzA

A&+ 100% PET A-E(7A A} : 75d/20f, YA} : 75d/35
)& 32333419 Despol 300( 4| 83131 A, pol-
yoxyethylene#], ®#]o]-&) 0.2%(owf : on the weight of
fiber) 24 65-70T ol 4] A=A .82 24417t A A3} 7)
23 AR AE Ao, Mezie did
=
AepEAA2E 24004 Ax¥ PDACWS} PTA-
MWE, a2z oAl NaOHE AHg-sbglon A=k
40:1% 3t Yo 2 shgrh

AFa AL AL E 278 mlo] NaOH 1% 54
90 ml[9%(owf) 15 7}5te] b4 &-3§4]171 ¥, PET A&
10 g&} PDACW Z& PTAMW 10% +4£9 32mi(8g
A=) o) #AZ 713 ob-§ 100T <A 6087k =)
& shgch

e F 25 AA L 90T ol A 1087}, soaping Dy-
edisper CD(J & Ipposha Oilx}#), polyoxyethylene#],
L-o]2) 2g/IZ2 A AT oA 2087} st 2 F 50T
272 A A F, oMM EA 3ml/iE AHE-3H 60
TolA 2087 2 AAE 3t F3A1F
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@, 192& PET 7Z9$)e) $x1%&, 80& NaOH 2
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Fig. 1. IR spectra of (a) PDAC and (b) PTAM.
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3-1. PDACSt PTAMS} A ffol

dAotilF JastE T 3B % A4F o
259 $4e e F2 AQYAEA dui2 Az
=lc}15]. Shapiro 51618 A2F opnlzl Gsugd
& alkaline scavenger®] &x)3}ol| dialkyl dimethylam-
monium chlorided #4342, =3 alkyl dimethyl-
amine¥} dimethyl sulfatecl] 2]%} alkyl trimethylammo-
nium methyl sulfate& 43 A= R3[17]5ck

PDACs} PTAMS] §4-& 919 35S 7122 3o
FAstdedl, AuE dgdelul 3 Cpe] ¥A7E =
A& 712 Cpl 2A71E =303 2R A Fo) o)v)
FAE 2 Fgol deixi[18] gl7) w R, oiabs
B Ao M= oo} FARRE TR A& Cpd &
A71E 43A ® Aol

Fig. 1(a)+ PDAC?] IR A9 =3[19]< Jehd A
qldl, 714}£&9) aliphatic residue?) &7} 2950 cm™?
2} 1460 cm ™'l v}el} palmityl”) 7} &3-S 43k,
720 cm™ ol WA 7]E Vel = WS mele WA
FTU7t el o, A4 k2 ESY C-N A3E2lFo|
880 cm™! Ao Jepd-g u]F<e| DPA7} PDACE <
o] 28 =S E §UE F Uk

Fig. 2(a)oll PDAC2] NMR A= E&[20]-% v}ehy
sdch 3hahA] o] F 3} 2 ¥u) 2 3-¥| §7.28-7.65 ppm(trip-
let, 6H, aromatic) ol A WAl 1e]e] 7]l® c}F A o]
=, 84.95 ppm(singlet, 2H, aromatic) 9] -CH=CH- &
3l0]=, §3.25 ppm#} §2.90 ppm ¥-Z(singlet, 6H, CH;
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Fig. 2. NMR spectra of (a) PDAC and (b) PTAM.

-N=; singlet, 4H, =C-CHx-N=)¢] dlo}ul, §1.25
ppm %(doublet, 28H, =C-CH,-C=)9¢] =l dzl7]2}
4 F590l=2 % 80.85 ppm(doublet, 3H, CH;-C=)
ol wjedr]e] 7]lsl FHela T8 A4F o
Fodol $AHAUEE ¥ + AUk

T AdF GEFH Jef o] ol 23EE FHEs7)
st AdBAAY HAEAY 59 permanganium
salt-chloroform #]#[21]ell4 PDAC7} €22%E &
ol AR Ao Aglog g Aig R 3}
&) #a A

skel Fig. 1(b)o PTAM®] IR A4 E¥[19]& vie}
g, Al4F d=we C-N 4135415 0] 960 cm™ ol
A vehg®, 71at<9] aliphatic residued F5ui7b
2950 cm™ !¢} 1470 cm o)) Z}z} el e, Fig. 1(a)
A gl o)z Z 1230 cm ™9} 1010 cm ™ ‘ol A|4F
2 E9] methyl sulfate ©]-22] 7§ Ful7b Aol
vehd Mo g wol DPAE PTAMOE ofo| &3}7] o]
FoH S Uit

ore} Fig. 2(b)e] PTAM2} NMR ~#=3[20]& 1}
el gl =], §3.30 ppma} 52.90 ppm - (doublet, 9H,
CH,, CH;-N=; singlet, 2H, =C-CH,-N=) 2] azlo}nl
1] 6] =, §1.25 ppm(doublet, 28H, =C-CH,-C=) <] =¥
A 7)o $4 Faiel=z L 50.85 ppm(singlet, 3H, CH;
C=)ollA] didr)el] 7]l Fgule)art vehdon,
Fig.2(a) 2] WAl ze] 4 FFae)arst gloizl o

afstast M33 M5 19954 2%

Alofl 83.70 ppm(singlet, 3H, CH3-0-) o 4 methyl sul-
fateell 7|l F o) 27} A 2e] Vet o2 Mo}
DMSel| 2] A4+ t2Fo] FA=HY L galg 7}
dsich

= PDACe A9} 7H-& Al A3 A o] AEAY A
oA PTAME Z22EE S|4 HHozn A4
HozA Mg d2EY FiEe] olFiH S-S #Hal
Eipsi=d

3-2. AHRTIML XY xelsx

Sanders $[22]- NaOH& 2] PET 4#7} 2
FA4ol F7kshe ol %% PET %9 839 Z7)e} &
ZrbE dvio 2 A4S sodium terephthalatee] 712
Bgtew, Latta[23]+= NaOH 2]z <lste] Exirbe
o] Axdo] dejupd OH o] AA Fa3ttole 1ohA|
FHE FAATLA AFA o] F71sh, NaOHE 2] @
PETY| webr|+ v]Ae] Afx2ot S71echa 3ot
= o2y #4e NaOHe ¥& 3 2%7} Foid
F& Ak vehde, e AAE AMgEtd ahd)
F7F @23 Sty skt

wpeba] gHegrbgAlel NaOHe}F 7322418 144
716, NaOH®| k& 9%(owi) & ZHA|7)1 <]
40: 1, A2 LEE 100T o4 6083, 7]El 22]& 2-6-
13 2 W g shgeh o) st o|BEL
216%H 2w, AFEAAES] Mels=ed e GHFE
HEkg Ats il

o37]A o] BEES oF 20% TE AL, 71 o
Eo] AFES 20%8ch HA shd 27| EH A
Fe 2e 7 oslen, ARES 20%nch Y gol
et = JdARE Fo HREA FA3 A3
=i £ AFe TRtz A7 AAHEQL £
27] dgld], ol AdE st e
AR ArzsiAe A ol gqEEs 20% A¥E 5
Fof ekrbeg Pshe Aolch

Fig.3& A 2% zek& 74 PDACWe} PTAMW %
Al gt =91 7hekZ21 4] DYK-1125( 2 £ Ipposha QilA}A),
A FEFD W) He)rre] o s vt
W 7aldl, PDACWs} DYK-1125% tf A& 7repgel
43315 o} PTAMWR 7ekgo] 35 2dr). & PTA-
MWE M4l 2HEAA 1gle) AesedMis 4%
Axo] whg AR EE veti ot gx% 37k e
deFgel FA® AeA £l T 12g19 2FE
M E EE 11% 22 o] B Bt YA ol
FFEAAZA AHgR]) Rahgich

Al F<l DYK-11255 AH&AE 1-6 g/19] A 5=
A= ZHgge] F3] Azdted 27|3tekgol dold ot
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Fig. 3. Relationship between weight loss and concentration
of accelerating weight loss agents in NaOH solu-
tion at 100°C for 60 minutes(dotted line: theoreti-
cal weight loss of 9%(owf) NaOH solution).
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Fig. 4. Relationship between weight loss and treating tem-
perature of accelerating weight loss agents in
NaOH solution; bath ratio, 40 : 1; treating time,
60 minutes.

5% 810 g/l A 185% H 52 =HE-& Vel alch
uluje] PDACWE 27| 73epgo] 3] Fotd 5% 6
g/l A% 18% A=) ek nolon 1 Edie
DYK-1125¢} 79} w|%@ 78S vepisdch
Azg AFEAA A 2¥EL A#e) DYK-
11259] Ax THE 250 wt%et A el F A
32 3 7i<ld], PDACWZo] DYK-11258 } 273k
del 4] A F7HE vebd Aol SAIA
A 2% PDACWS} PTAMWS) zheFast wellA
Fpol2 vpehll Yo Mol & AWFH ol

o
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Fig. 5. Relationship between weight loss and treating time
of accelerating weight loss agents in NaOH solu-
tion; bath ratio, 40 : 1; treating temperature, 100
°C.

EQisteds ofe]23tEe] o] FRe WE F AT
Anf GAsEZe] A4F G2y FEEEG Fold
Aease Jehde o4 5 sk

Fig. 39] A#E vlFo] PET Aol ¥ #4%F&A
Ao HA AelyEe of 8g/ldeldrk

3-3. M=t ¥ AlZio o ZEE o}

AeEAA L o} 8gl2 TAHAFII 7|et AR
A& 2-6-1 R 329} ol He2x Y A7l #E
Zeasts AHEsich

Fig. 4= PDACW, PTAMW % DYK-11259] A&-&
o W rekgs TR A, 35Re AFE
AA ZE AHHL® 90-100C HSldA Hapge 2
w37} oladedt 100C o4l E e Wzt A
ou|, PTAMW: Fig. 3949} 7o] PDACW % DYK-
11259} wimate] Zrekasrl AW el & & o
ek,

Fig 5% #2245 A2t @2 FFes
=323 R, 3F2F EF 60-90%°) HA ik
o 1208 ool de 238 zakge]l =34 A3t
F& o £ glsdch old ke A AEE
st shgRa 2 "WojA 2 ethylene glycol, sodium
terephthalate &-& oligomer E-¢] PET Aol 2.2
[24]5]e] ZHFES A7l AR Atasoizlch

3-4. Ayy| visloll e ZBER

NaOH 9%(owf), PDACW, PTAMW % DYK-1125
7t 8 g™ 23k 100T ol A 6087k ZhE A2 & o ]
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Fig. 6. Relationship between weight loss and treating bath
ratio of accelerating weight loss agents in NaOH
solution at 100°C for 60 minutes.

Aegu)ol] & FreFEe] @A Fig 6o Jehligich

AgE2A A 25 Afn] 40-50u o)A e ZekE
5 el z, 50-608 WA o AR ARE
Aatdas Eolon, Hzkn] 100wl e A3t 7
FE s vehidch f3p] 400 o] 3] ey
Aekgol AstEle AL Az gekEAAs A4
A2F] gol A AMBAAAZAM HA 4 HA
AH¥AA A 559 cme(critical micelle concentration)
HAE 7HA & AFaANE AUA =25 26],
Y] 40w o]3te] TFTolAe cmel ol We
do gy & AFatbo] $d AYE R Fahd 2
= ZrepEe] A=ty Y=k

3 A3 500 ool A Hgw|s} Fol,E 3}
FEo] AstEe 4L Az} F1E4E AFEE
Jeteg, A3 Aed e AFEAA 7 PET 3
FollHe] AFoL A tEo] Ao FeFgo] A3}
He ez F&d0

webx AHA fEkul= 40:1-50:1 HHAYL & F
Udel

3-6. AT, NaOH U PET MHRote| ¢hSo3}
Uas af

PET A-f~ terephthalic acid®} ethylene glycol &4}
¥4 Eoxg et FEFEAMe o] T
H 2 33hEe] de]y FoA A HeEH=Ee A
A& o]&3# A PET A2 998 dF 7152344
oligomer, sodium terephthalate % ethylene glycol 24
3§ o2 Boll 4 WA JHEEAA o) EE AlA
814 PET A -9 £93& silky-touchdt A] 71 U9

spetast H33H N13 1995 28

u}-5-2] A} (finishing agent) o]t}

74833304, NaOH % PET A-#-919) uigvsl)& g
A9 29 o33} 2k A4F F2EFY Pu 2 PDACW
9 FFFEAAZE NaOH 443} 7 w435l PET
Al 7R E a4 (D9 dert 57 4=
LA 7IH o}28] ®hA9 ofol3lw FhajAich

R-C-O-R’ d
1t U ®
:0 + a—I:J e
b

quaternary ammonium
PET fiber carbonium ion

(accelerating agent)

R-CY"-O-R’
5-
Q_ d
s M
b
1
R : C-
R’ : -CHz-CH:-O-

% st gae] AR ek ofolLo] Fol
Wel g} o] &-& HAlsh] Ao ARl 4] (1)e]
A %] QAL & (bath) 5] Feelal OH o] A
(2ol sk zFo] R ool 2k AL o] A3} FAlol
O-R7} #olxA Bk o] YA 34 D-BHe &
42 4 (2)e E7)shsic.

R-(;@—O-R'
o°® 4 + OH
~a, |$
a-]}l -c
b
D
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A (1), (9% E8 2 o, 220417} B4 PET
Ao} BaglAe) Lo 2a wa ofo]o] Hoj 3}
F2AAE 27 &g 0 ot o937t BAsE

& o] Rk4 ofol&o] OH o] ZeiatA Ageezs
A% pEAAE AR a9 2o)2A Al
Relet.

o, A4F FRFR DR A FAHE A (3)
3 e Qe o] ol e £34o] o2 Asi}
2-6-16] 2} 7o) ZteirbEe] AN A B A A (4) s
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o e WeMIZOR ZaEAAE PET
Hiel Aoz ASHOEM, NOH 2 2432
A4 FE BT ASFEE A Selx FuW 7
Fa5E oA & Aeloh

4.8 &

eEAA S A2 £ 02 palmityldimethylben-
zylammonium chloride(PDAC) ¢} palmityltrimethyl-
ammonium methyl sulfate(PTAM) & 3§ 8l3 Zh7z}el]
E-& 7}5}e] PDACS} PTAMel| 72t &3t a5
A A PDACW2} PTAMW £ #)| 2 3}eic}. Al =5 PDACW,
PTAMWS} A <l 7ef7}-3-412l DYK-11258 7+
NaOH¢} ¥4-o2 PET 4#o g7t AHag &
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