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Thermal and UV Resistance of Polytrimethylene Terephthalate
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Additive on Those
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Ak A=o] EAMI PTT BCFO e AAAZ & e A7HE APl H7iste] 11 avs dohEg.
PTT BCF €A olF HaPAe2 A 2= kA0l F71d5 FHotddo] 71&3tE o A7 ?l%%
Ast7h FEHF. AlR7E 120 °C7HA9] k0] =&313E He =S Ast 24 gou 1 o] 2

150 °ColM & wmEAlZto] HEste] FA4% A= A HArh Fofl A7t FHote AR J7HA7F &2 %Eoﬂ
A 1 23t /g el o Alshbgel FASHN. EA 2| olF Alre] A2 FAE 27t SIS K/S
ol FAsIRlal, lmEAIR] Alte] 37185 B s ol oA HETh 53] 2o r 445 dof %t A
7150l 1735}74] S7tetA e AEA AAAZE T BIE TRISHA] ZFT A2l A o] & PTT BCFE F3hr1sx
FAAES A Wsket K/S gt Wske 7zt Aw It A4 FAf] whE FHoks EA ] A9] FatE § 24
Uebto, Eﬁ] A & =E2E S A= A 54 ﬂ‘ﬂﬁ} ERE K/S %] W3} FA] 2o} FAlTto]
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SEE HAh 2EAor I3 xpejio] ot HAY Hile 54 AhgAA %t X}ﬂ“£¢xﬂoﬂ ofsf Hha A= of
A= A

Abstract This study examines the degradation of PTT BCF and fading behavior of disperse dye by heat
treatment and UV irradiation.

The behavior in strength degradation of PTT BCF after treat treatment was examined by measuring the
tensile strength of samples. The strength retention of PTT BCF rapidly decreased with increasing
exposure time at 150 °C. The K/S value decreased with increasing temperature and its trend accelerated
with increasing exposure time on heat. The behavior on strength degradation of PTT BCF and the fading
of disperse dye on it were studied under UV irradiation at various temperatures. The tensile strength of
PTT BCF and the K/S value of the sample dyed with disperse dye after UV irradiation decreased with
increasing temperature and exposure time. PTT BCF exposed under UV irradiation exhibited lower
strength and K/S value compared with the sample after heat treatment. Additional study on the effects
of additives used to improve the resistance to fading of disperse dye and degradation of PTT BCF
revealed that antioxidant and UV absorbent in PTT BCF showed a small improvement in the strength
degradation of PTT BCF and the fading of dye.
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PTT(polytrimethylene terephthalate}= TPA
(terephthalic acid)4t DMT(dimethyl terephthalate)S
PDO(Propanediol)@} £53%t E-82A], PET(Polyethylene
terephthalate)e} S 9 35h4 1271 o 54
U Methylene unit®] o2 Qs E3, 7|44, WeF
F400| Slo] W& Aol& yehdith. wabA, AlEo = Tt
U A ASA, ¢ A, S 2 34 5ol
A ApEskE L, o] & QIS =95, oojgH] 59 Ax
= fA 9F, A7, A WA, 7H 59 ¢
ot =2 Z-8HEH1]. 5] PTT BCF(Bulked
continuous filament)& 54t AFEL] EfAA ] H|
sto] AEE E/40] 95 £ oflg 71 BAYE Hol
Y 7HlEd WaAE A2 1 S8 w0 1By
ol2fgt &89 AMe thE Aol HIsiA A LjMolnt
4 59 QEsgof| FAIZ eEEHT, o] F EFNIAA
3t 3 kRS oIzl

PTTE B2 @2 fEdol2ket 888 71
Aol AT T4 732 Hold §HH dof st
of EQPg3t ©do] it} ol=jgt 5442 PTT BCF7H &
QMo dofR|of sl 3} k= EME= FAel
S =odnh ol 9= AA7E Aoy del
ol 2o=l= A PTT IEAF AL EsfjabgolA
A== B9 gFo] 5 o] "th3,4]. =t
Al oy AHej Ao ol 7t Bl = 9
A ARkE AAAE = e A7 A =5
A9 -8o] dasith drkd o= ol2jgt PTTY WY
47+ Wggdoll tigk A==g FAI717] el AR
Aot A SFAE DT Ao A stAL T4
Sl W] SltH5,6]. 11 9ol w9 2 84 S
AT AP IeE Yok W, dEe T d8ol H
7¥oke W, 3SEAE U W 5 ot ol
AA=ATH7,8]. EZF B& =3 YE WdA=EEE
7He @59 MEE 87E0] AFEAJTHI-11]. 5HA
o 123 RSO FAT & EE V1SS §8& X
2ol PTT BCFS] WEZ WF £449 Aol tigt =
He A BEsith

£ AFolAe G A FARE Eo] 718l &
SAg WER AXEE PTT BCFY Fsiel B4z
o] v|X= g 11 ASS GopEsit 18 &
AFA 9] BT PTT BCFY #H3ke JAAE = AU

WA AN Bpstel 1 BE AEshsch
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2.1 ¥

211 A&

2A= HARRSRE H7H7E @l 100 % PIT & &
7ot 47 o2 A A AL A F5ATE B A
7He 37HA] FRE AT AT 18R s
(Chip ¥H=)E BCF HAFIA(TW-503 Barmag, TMT,
Japan)Z WAFSHo] filament PEIZ A|ZRSHICh WA
= 1300d/68f PTT BCFE 2g3to] AE3H YA &
H7)(6” diameter, Greenwood Corp. model 6-CK)
2 #Aste] AR ARESIYT Table 12 ZF Al& W
A7HAY 72 FE Ul oH, Table 2= ARE-
| Z7r9] A7HA bt xAlE YE Sl

Table 1. Additive in samples

Amount of Amo[l;\x;t of Molecular
Type Additive antioxidant weight
o absorbent
(wt %) Wt %) (g/mol)
Sample ~ ~ B ~
A
IRGANOX c
Sample B561 03 753
B
TINUYIN - 05 425
Sampl ADK AO-60 0.1 - 1178
He7 | HOSTAVIN i 03 418
B-CAP }
HOSTANOX
Sample 03 02 794
b HOSNE%VIN - 05 »1000
2.1.2 G

Az A), B), O, O 121% FY7|(Turbo
Color, Ahiba, Swiss)E& ©o]-&sto] HH] 1:2002 HA
Skoith. AMEE dE+= DystarAle] E BHY BAMEESR]
Dianix Blue AC-E A&} EAHAI= ClariantAtY
Lyocol RDNE AR&SIT dzde 24 1 g/l
52 0.6 % o.w.f (On Weight of Filament) ¥9& &
T2 30 °CoflARE F25ta] 98 °CollA 60&ZF BM
Zgsioict. A4 & YzbE A= FHO v J2HE o
g AAE 98 $FFE FET #AEE AL,
Auto-Desiccator Cabinet(SA0001, SANPLATEC,
Japan)ollAl 48 hrs &<t AZ3IA. Figure 1+ A
Gy mEndS Vel
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Table 2. Chemical structure of additives

Additive Chemical structure

IRGAFOS 168 IRGANOX 1010

IRGANOX o
B561 i G CHOLCHEHS oH
3 4

OC JHu
Q\OH
TINUVIN N ]
1577 ﬁ‘ Mf&

(=1 o o Calu
HO@— Hﬂﬂﬂg\aﬁk\/cmDECHihr@' oH
can ¢ o
ADK AO-60 @ /N @
HO HaCHaCOO CH oC EH-DECHﬂH oH
ca ° = can
CaHe o
u - CaHe
HOSTAVIN |
B-CAP HeCa
Q CaHe
HOSTANOX i

Hc, ©—CH 4COCH aCH 40CCH r: oH 4

S
HaC— (CH 3l

HOSTAVIN p— o —~_ CH »
N30 c-N
L] 1
o]

H

1

ZF Nm9] A= thigt JA8S Doty sh Al
7ol w2 F2EFe] MSkE DyeMax L system(Dyetex
Engineering, 35 ARgso] AmKQIct UV-Visible
Spectrophotometer(HP8452A, Hewlett Packard,
US)7F 92" 1239 FM7)(Turbo Color, Ahiba,
Swiss)E ol-&sto] dMsty, T FHo| Ar FFS 4
£ Ao8 Z7gsiqlt.

Temp. .
©C) Dyeing 98 °C
f e Cooling
eating 1.0 °C/min
1.0 *C/min
30
Room Temp.

0 60 Time
(min)

Fig. 1. Dyeing process of the PTT BCF with Dianix
Blue AC-E

2.1.4 EX2| Y XM ZA

BAYEE G449 PTT BCFel E3 Jof ot F3}
A EATS Gothy] floto] AlgE dgxAdY

iialsa‘r Q) RANE AP T 11 WskE £7g0k

t}. GAst Al3E= A-ZQE(Thermofisher Scientific,
Kor)& o]-&3ta] ZHz+ 83, 100, 120, 150 °CY] L%
A 40, 80, 120, 160, 200 hrs <t AXFE APsIFTh
M ZAF= GME AEE Q-SUN 1000(Q-Panel
Lab Products, B]=)& ARE3slo] Irradiance 1.80
W/m® (420 nm)& ZZ}9] 2% 65, 83 °C Fo]A
40, 80, 120, 160, 200 hrs =<t X253t}

L

o]

2.1.5 QFLE £H

HASTE AT E= JYA 24 3 FFES
Yot 7] foto] Ag= 7t A2 RAERJIGHE 57
S AP IFFE 5782 KS K 0409 (el
Woz THsA=EAIE7](Instron Tensile Tester, US)
£ ol&sto A5tk

2.1.6 Color yield &4

At Aol Ao ofgt Az o] EpAETS AwET] flsto]
AM=E  ARE  UV-Visible spectrophotometer
(COLOR-EYE 7000, Macbeth, US)& o835l HEA}
88 243519} 2438 Y-S Kubelka-MunkA]o]
5 A=A dEskol HlH k= K/S o & Akt
A 2 ALJH AR Mt 25 Frid 4= Qioh v
AT K/S 2HS) BAARE theo Eq. (DE A

K _ (1-R)
g 2R 1

Where, K: absorption coefficient, S: Scattering

coefficient, R: reflectance
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Figure 22
Dianix Blue AC-EE A}g-519]
& JFzoltt. FAEZ 27| 9o
SRE I F2 9] duErl H]
-t

A, A

EUE(%) = T 00

Where, Ao:
Absorbance of residual dyebath

Absorbance of initial dyebath, A:
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Fig. 2. Exhaustion of Dianix Blue AC-E on PTT BCF

PTT BCF Al27} @Mo] A=A fA Ajzto] wh
gk o] ATEY WL UERtoH, ol 2 84 9
=.9] gp=Adol=t Q & e (A), B), (O, (D) A=2]
AR B v A5E Holal, GAARE 802
olfoll= H ool Wabt gleg HArh ol 98 °C
UL oA BANERS PTT AR QA2 8oold ¢
27} H3 g oite] ¥ Exlo] AP A] 9SS e}
itk O & A7HE 53 £94E B), (O), D) AlEe
100 % PTT A& (AR Fo] o B2 2F F4&
= H g2 A € 5 Aok ARPAAY Al
Alo] H7be WAl AlRe] AHSHErt At
H12%4 g0l Eolurs whET. ol et nEAe]
ARz ghtElo] Sol7ke BAERS] BPeR 2l
3 Az HAY Yoz A7 FHo] o LM
AY=7) wgolct.

222 A#SE PTT BCFQ| 0| 2let Fst
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TEA 49 @l 7 71AA 4Ae) Wshe 1R
2 W] Bha-Sa Ei wA-HA @01 goll o5 &
gotEof 4 o] 4HIL, 0% o]Ao] 4kae}

Hhgole] ALHoR  AlsiRkgol 0101”# o)tk
[3,4]. &, PTT BCF= &l oI5t 4kshikgo] Zg =1
IEA FAREo| AdEo] EAF ATt dojdtt. o
THALO. PTT BCF«] EE]PQ /HZL,] :IH-Q'E‘?}

i 0+

A .

I
T

ol

e S

(a) 83 °C L

(c) 120 °C

(d) 150 °C

Exposure Time (Hours)

Fig. 3. Retention of tensile strength of PTT BCF
exposed at various temperature

Figure 32 €A 8] L9 ‘I}E PTT BCF9] A7
T H5kE 47 Yehd Aotk AT Hik= A
A9 IFAEE So, A —r«] QAR EE SE HA

S/SeE Altsto] fel A&7t 7H ol AE =
A3 Azt mE H}t A5 YEtidh AeE 242
83, 100, 120, 150 °C9| 2&=olA w=3AZE o I
Boe 5 Faoks A3S Bk 83, 100, 120 °C
o] 2rolA 2AIZE WY IR EE 10 % ol
FEAskE B, 53] (DAEZE (A), (B), (OA=E
o A=A B A Uehth 23RS S7ESE

A7 ZAer}t o AstEs s 93 A |
o FQiet. WhHol AlgE 150 °CY 2% R3S
o LTS At FEHAE A¥S HI Alfto]

AG5E QAT At =7k AXTH7E 200 hrs of|A]
= Hojo] QAT A uehget E3) B)ARY]
AL Aok= 45 %= 150 °CollA 43 &4 Akshit
= Hth ol (O A&l A7H=Eo] Sl ARPAA
(ADK AO-60)= @4 AN o2 HE A|R9] A
S AT IE B3 UERARE (B)2F D)=
7He ASPIAAlE AEASHE AN & 92
S ZRHAL & 5= Sk Az (O] H7H ARPA]
Ale oE B), DA= H7H ARPIAA G EA



PTT BCF9 #4149 &

Aol BoAA N 2 vy mz

o] A9 1.58 7k & H7HIZ Abshil-go] WAYsto] 2t
Hgo] WsE 77t o Arhal & <= gtk o]
3] o oI5t Ashg o2 gt 7|AA = Ask= Al
& (O7F®B), (D) AlaEct o 2 vepgeial & 4= Jrk

=] gofl o3t 3} £=A2 fed AT AFH
o= vEil A 5 ol 7RAI7F AAEAL Qlok ey
ol AEL Yo HBEE AolF|Hke &
4 2t d=ol w2t th2A A Dol ot st
£E49] 718719 /3 @AxA0 webA Wt
She 8424 W50 2715 YERied e £-8&
attH12]. PTT BCFolAl B4 =9] Hof oJgt 3} &
&A1 Figure 39| A3 7P WA= 4384 Eq.
(3)y2 A3k

F=F + exp(—kt) 3)

i?’f,F_ = i?’f,F( — kit (4)

Where, Fi: The value of sample at time T, Fo:

Initial value of sample, t: time, k: rate constant

Eq. 39 ¥HS di= F5PH Eq. (99 2o,
Eq. (4914 In[F/Folt A1zt 7} 2 A 0|22 AJ7ho]|
THE InlF/Fol9] Wolgto2Re £ kE 78 &
At Gofl 23 AR =EH AR e, FHIE <A
= e WA7E AstA ot S/Sedtol LA 4
F2 7L e =E3AREOIA 9] HlolHE ARgsto] &
T ki AR 99714 Fe EA 2] AR oA 9]
A& QFZE S, For A2 A (=0) A= A7
& Sog uidtth S ko] doig 25 3%}
W&t et A ittt 47e] 2o 4
A2 E & A= S S ¢he Figure 40 U
Eri 2Tt

—e— Sample A
o - Sample B
254 r-w- Sample G
- Sample D

Rate constant (k,, 10° fhour)

T T T T
a0 100 120 140 160

Temperature (°C)

Fig. 4. Thermal degradation rate constant of PTT BCF
dyed with Dianix Blue AC-E

AA) L5 83, 100, 120 °ColAE As} Ak
£ ofujshs 7187 gol A= 2 Folt gtk S
150 °CollAle AlRo| G2st St B3] Rk
o % It} o] AL 150 CColAE ASPEA BAAL &
25} Aol 7|ofelA] FlaL, TLoAE Brslt 271
slo] etz gHo= ot Aol ksl AL
olugiet,

(a)» (b) »

KIS Value
KIS Value

=3 T ® ) 100 3 E]

Exposure Time (Hours) Expoosure Time (Hours)

(c)

c

KIS Value
KIS Value

% o = F o = "

Exposure Time (Hours)

Exposure Time (Hours)

Fig. 5. K/S Value of PTT BCF treated at various
temperature (a) Sample A, (b) Sample B, (c)
Sample C, (d) Sample D

Figure 50| 83 °COllA%H 150 °C7HA] &&olA &
A2 Aol mE Alme] s K/S ghol Wilks #d
Sttt EAE o]% AJRS] HIARE £42 Sto] L3 A
P 2t AE9 FRAREIPH(Ama=630 nm)olA9]
K/S 3+& YeRARItt. PTT BCF Alg& ZE I8 2
ToflA FAE ARto] EoldE K/S gro] AobA EA
He S & 5 U E oE AREA =E3A7 &
g 7t S7FEEE K/S 7] At Frd A B
== Aol AotA Ut ol dAY Azt 7k
A 2=o] ST WE FoUAY S7t= QIS A
729 o] 7h5E Zlo] Qlojth

B =

s me— f—';—é;;‘;,{,:::'r .

Kis ralo

(b) 100 °C

(0) 120 °C (d) 150 °C

(Hours) Exposure Time (Hours)

Fig. 6. K/S ratio of PTT BCF dyed with Dianix Blue
AC-E after various heat treatment
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K/S 3] HsKENA )= A2 A9 3 K/,
A2] 29 3 K/SE sto] 11 vlE Atsto] @131
t}. ol AR EAPEE IAY Azt wet Yy
£ $AZ Figure 69 Zr 258 Foyx|o ot a7}
£ YRSl 83 °Co W2 2ZoflA= 200 hrs =&
Al 9F 10 %9 Ejo] dojutnr FA g 27t 71k
£ doj| 9Jgt ElMo] FA5] F7Ieith 120 °CollA oF
20 %, 150 °COlAE 9F 40 %9 Ja7} Bald= AL
& & Uk A7 s B) (D) AR B J7HA
7} 9= 100 % PTT BCF AI8%1 (A2 & Apol7t gl
K/S 3t W3HASES Bt} ¥iH (O) AlEe H7HA7t
L= 100 % PTT BCF AlgEth IEo] AgS &
skt Z2H o2 H A9 9t FF2 (C) A=Y
F7HI(ADK AO-60)7t EEMS 7FF dAlst: aatE
B, B2 DAEY F7Hl= GEA A9 a7t
37 ik o= (B), (D) AEY F7Hl= &3] 1120
2 Z44E dof g3t TS AAoH] oS 9|t
o] gA] A& (C)oll M7k ASHA|Ad ADK AO-60
9] &2 BXFo g 9ls] PTT BCFY ¥F Akshikgo]
8), B), (D) A=A ET AA =SS LI 4= Ak

o= S ea T

3.0 4 +— Sample A
o Sample B
28 v Sample C o
’ -7 Sample D ;
e
2.0 L .
ST
e /’/.'
1.54 e

Rate constant (k,, 10" /hour)

|;EI 1:10
Temperature (°C)

Fig. 7. Thermal fading rate constant of PTT BCF dyed
with Dianix Blue AC-E

Figure 69 A¥AE 7 W=EA171E Eq. (4% PTT
BCFollA] At go] dAjE]o] 95t B4 &40 o]
83193t} AlZtoll W2 In[F/Fol2] Hsigto 25 K/S
ratio’t ¥R AFS We LEBA0IAY] HolHE
ARESt] SEASE kB AR o714, Frie g4
AIZE ol A AR K/S, o= EAE] A(t=0)2] A7
(K/S)oE 9u]stet. Figure 7+ PTT BCF FMAY] &
HA A kLS UeRd Aolth dAE] 227t 37t
ol wiet QEN ATt ApeeE o Fuleto]
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HEAo] dojub=z Ae & 5 Ak ARPIAAZ H7b
E (D) Al&9] 9= 100 % PTT BCF A& (A%t &
B SE7F AA ughod, g B)2 (O) Al=E 7t
Aol EF= Qlel FA&ETE A=A ot

18 A

&t

2.2.3 BAMERR HMSHPTT BCFO| &ofl 9
Y EMAT

PTT BCFS] ol 9lgt Alshih-g-2 5]
o] ZojHo=M AAEAEL FEAS2 st
AYEEHE ARl EEAEHS} oy gt
AAE BEYAY dAUSCRE AEH A9
200 - 400 nm TFg9] w2 AUAE 7H 3L Qo &
9 o7|A71 Y, O OAFEL ofHAIE olFAlA £t
Ex7loto] FHslaAdat EadAdo]l UehA "t
(13,14]. Ack7F 182 E49] FrAstel A A4
k= FEoEgolA 7FEEAY|9} 7t2R Y], stol=
2HGAP| =79} 22 2704 F2 Lok HA

UsS oEti15,16.

Flat

o o o)

M

S8
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)
£ o o &
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o
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P

"

g
A

Rk

=13
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® = o~
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5 o “v.\' s
= ~
5 h
= 06} ™y
2 —#——  Sample A
=2 ceiiGes Sample B o
05} | ———-—- SampleC (a) 65 °C
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ﬂﬂ/r 4/
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Exposure Time (Hours)
1.0
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09 e
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g ¥ .
H . g
2 os = °
8 T
: el T
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= 08t A
g}j —e—— Sample A
& © Sample B [}
05} | -—-—- samplecC (b) 83 c
———— Sample D
0.0

40 80 120 160 200

Expousre Time (Hours)

Fig. 8. Retention of tensile strength of PTT BCF
exposed under UV-irradiation

Figure 82 At&]4 RA} A] PTT BCFo| A7 & ¥
SIE AEjzAdt Az w2 2 YehfGict. A4
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ZAM] w2 PTT BCFO] Fohe @47 A9 Fokot
2 Aol HoF ok, FARE S A A=
BE A& A= AsHE 7HHeH ol S4%
SRS RIS Herh A dofdas Sttt
1% (B) AlEE 100 % PTT A& (A)ET £2 934
ERAES Bl FHIE Ak 7S avE U
EFIAEE, (0% (D) Al&e 3318 A axrt ey
A gyt ol BAEC] F7HE AAAEA
TINUVIN 15779] 3¥eba] F27t gsiagelA =
o] WA= 2-8719] A7t (O), (D) Az A2l4l
SrAED AedolA 711t ol2ls) Alg (B)=
A, (©), (D) Azt 2AHLjAdo] o3t = A7t

g ke ST 4 Yotk

]

Table 3. UV degradation rate constant (10 hour™)
of PTT BCF dyed with Dianix Blue AC-E

Exposed Temperature
Type
65 °C 83 °C
Sample A 1.78 1.79
Sample B 1.57 1.62
Sample C 1.72 2.04
Sample D 1.84 1.89

PTT BCFollA EAMARS] Q) AN 95t 35t
EEAS AR TEA7 = Eq. (D) o]&sto] ALt
ot st HLAS ks 34 Table 30 YeRfdch &
9l 2A} 27 65 °CS} 83 °ColA9] FH}F SreAk
9] Zpol= QIA|4t, Figure 49] 83 °ColA @33t =4t
k)2t A2 2AF 83 °Co FHSE Stk
Zol7} WAsh= AS & 4= Slrh 279 FHsH= Boll
U)o ol Y=l gtrfgol Qg 1R Ak
ool 71Q1EY, g8 ESF FAYAE wop B 4o
ZItH17]. ol2Ql8l F=e] EaflraolA =L 2
Zo] MHA AR AT A7 & dEgS 3}
of P} 7H55EE| 7] W] FHSH £ o
A depdrt.
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KIS Value
KIS Value

............

Exposure Time (Hours)

) »

KIS Value
KIS Value

Exposu

Fig. 9. K/S value of PTT BCF exposed under
UV-irradiation (a) Sample A, (b) Sample B, (c)
Sample C, (d) Sample D

re Time (Hours)

FAE PTT BCFY ALjAe) Qlgt EMAES Lot
B7] foto] ARE AAol| EAIZ]AL A7
K/S #9] BislE AP (Ama=630 nm)ellA S5t
Aot Figure 9= 65 °Ce}t 83 °C 2LoflA] AFQJA ZA}
AlZdoll W2 Al&9] K/S %9 ®iskE vehd Aotk &
<= AE7F AR RAL ATE0] Eold=E K/S gl &
o= AR B = jloH, 257t SUHSE A
Tt 8 AXE A& € = Ak ol AYA RAF AIRE
o] I7VEE, E A2 257 S71EE BouvAq
o3t d59| Baf7t 2P=|o] EMo] 71FH Aot

Figure 109 65 °C%} 83 °C 2EZojlA] ZHJ o] o5t
PR HAAEE A A K/Se2t AF & K/S9 H=E
e At AA AR Eold4E EMo] F7t
S, 200 hrs 2AF Al ARt 77k EMEdE
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Fig. 10. K/S ratio of PTT BCF dyed with Dianix Blue
AC-E exposed under UV-irradiation
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Table 4. UV fading rate constant (10 hour™) of PTT
BCF dyed with Dianix Blue AC-E

2o

Type Exposed Temperature
65 °C 83 °C
Sample A 2.92 3.09
Sample B 2.12 2.26
Sample C 3.39 3.75
Sample D 3.55 3.76
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