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XBridge 13« 5 um. 4.6 X 150 mm (HEES

: 186003116)

25°C

20°C

14 uL

0.68 mL/%3

THF (ZEFITE)

B A >k

50/50. v/v. THF/7k

v 7FanNs—Il

500

60 psi
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Pyl

L1

ﬁ;‘? ’ -, ’ %A ‘ %B ‘ i ‘ PSLEE
0.00 0.682 50 50 6 0.00
1.32 0.682 50 50 6 0:55
11.48 0.682 100 6 4.21
15.88 0.682 100 6 1.82
16.76 0.682 50 50 6 0.36
18.52 0.682 50 50 6 0.73
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From... To...
Describe your original method. Describe your target method.
Column Diameter (D): ‘45‘“0 mm Column Diameter (D) 3.000 mm
Length (L) {15‘3 ‘ mm ‘ Length (L): 75 mm
| o
Particle Size (dp}: ‘5‘0 ‘ pm Particle Size (dp}: 2.5 pm
L/dp: 30,000 Lidp: 30,000
SyStem Dwell volume: 0.000 mL ® Sy5tem Dwell volume: i[U-ODU mL ®
High pressure limit: iWE,ODO ‘ psi
Method Injection volume: ‘14'" ‘ L Method Flow rate: ® Sealed:  0.580 mL/min )
P L 25 | ¢ O custor: 1000 ml/min
Run time: ‘15”0 ‘ min
| - i - e
. ERRE] [ERE) =)
Time How oA %B %C %D Column Time Eow: %A %B %C %D Column
Rate (mL/ i Rate (mL/
(min) i Water  Methanal  Water Water Volumes {min) i Water  Methanol  Water Water Volumes
4 1588 0.682 0.0 100.0 0.0 0.0 182 Cal 1 000 0.580 00 50.0 0.0 500 0.00 Lo
5 1676 0682 0.0 50.0 00 500 036 N | 033 0.580 00 500 0.0 500 055 |
¢ 1852 0.682 0.0 50.0 0.0 500 0.73 3 287 0.580 0.0 1000 Q.0 0.0 4.21
v 4397 0.580 00 1000 0o 0o .82 ~ |
1,085 psi 4,339 psi 3.0 pL 4.00 min
Maximum pressure Maximum pressure Injection volume Run time
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ANFH 2 /THF v bZEUD {F1F 7 ACQUITY ELSD

XBridge Cig« 2.5um. 3.0 mm X 75 mm (HZ/ES
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25°C

20°C

3uL

0.58 mL/%>

THF (REAIFS)

R 7 >k

50/50. v/v. THF/K

AV 7FOnNs—I

500

60 psi
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ISThT—=TIL2

i ‘ b ‘ %A ’ %B ‘ e ’ PoLEE
0.00 0.583 50 50 6 0.00
0.33 0.583 50 50 6 0.55
2.87 0.583 100 6 4.21
3.97 0.583 100 6 1.82
4,19 0.583 50 50 6 0.36
4.63 0.583 50 50 6 0:73

25U DASLT2HBORBEZRT LB, ASLAVFaL—42—Y—I)LZ2FALTLTum OASLEEDON
SX—g2—%=stBLELEL (M2) ,
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Options  Pressure Units Reset Print  HelP
v v
From... To...
Describe your original method. Describe your target method.
Column Diameter (D): 3.000 mm Column Diameter (D): 2.100 mm
Length (L): 75 mm Length (L): 50 mm
Particle Size (dp): 25 pm Particle Size (dp): 17 pm
Lidp: 30,000 L/dp: 29,412
System Owell volume: 0.000 m @ System Dwell volume: 0.000 mt (@
High pressure limit: 15,000 psi
Method  Injection volume: 30 L Method  Flow rate: ® scaled: (0.420 mumin)
Temperature: 25 o ) Custom; 1000 mb/min
Run time: 440 min
S s o
- ) ] ] - BB
Tme o dow W %8 e %D Column T o oow W %B #C %0 coumn | |
(min) min) Water  Methanol  Water Water | Volumes {min) rid Water  Methanol  Water Water  Volumes |
; 000 0583 00 50.0 0.0 500 0.00 ; 000 0420 00 50.0 0.0 50.0 0.00 ~|
i } |
2 033 0583 00 50.0 00 500 0.55 i 2 015 0420 00 50.0 00 500 0.55 |
3 287 0583 00 100.0 00 00 423 3 130 0420 00 1000 0.0 00 423
4 397 0583 00 100.0 00 00 183 4 180 0420 00 1000 00 00 183 v
4,360 psi 9,245 psi 1.0 pL 1.99 min
Maximum pressure Maximum pressure Injection volume Run time
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LC > RT L p-QSM Z# & L 7= ACQUITY APC & R T Ly
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: 186002350)

NI LRE: 25°C

BUTIVBE: 20 °C

ENE: 1yl

TR 0.42 mL/%

SEHE A: THF (REFFE)

%E18 B i1 = >k

- RILEERE: 50/50. v/v. THF/7k

=LA v 7anN/ =

ELS X TS/ —RE: gl

ELS RUT hFa—TRE: 60 °C

ELS 71> 500

ELS H %S 60 psi
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%B ‘ BhER ‘ WSLBE

0.00 0.42 50 50 6 0.00

0:15 0.42 50 50 6 0.55

1.30 0.42 100 0 6 4.23

1.80 0.42 100 6 1.83

1.90 0.42 50 50 6 0:37

2.10 0.42 50 50 6 0.73
F— G

ACQUITYAPC > X7 L%ZIAY bO—IIL. T—2%Z@BNT2-DICFERTZIT—2BEES X7 LIE. Empower 70
REIS5T4—F—B2AFL (CDS) 3. FR5 TLTeco 7 TUT—2 3>/ —bD THRBELIVER €3>
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kefel (53)

N3 HPLCRE 1D /ORI S LA

T|nu\nn Tlnuvm T|nuvm Irganox Irganox Irganox

1 RR—FIEEAR 1 | 1 | 1A 4136 | 2.948 4342 3,051 4663

2 RUR—FAREE 11 | 2 | LA | 4444 | 2743 4307 | 3051 | 4638 |

3 RUT-FARES®11 | 3 | A1 | | 4493 2956 4.356 3.300 4622 |

4 RUT-FIRRER 11 | 4 | 1A, | 4428 2883 | 4392 3.268 4756 |

5 RUT-FAREA®A | 5 | LA | | 4283 2917 4408 3.067 4547 |

6 RT—FIFRER 11 | 6 | LA | 4127 | 3.025  4.608 3.264 4.804 |
FifE | | 4289 | 2913 4402 3167 4672 |
RiEfRE | : | 01530 | 0.0932 0.1073 01218 | 00935 |
% RSD | | 3568 | 3200 2437 3.847 2.001 |
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4. UHPLC REZ2 0o AOxX IS L

< + Tinuvin | Tinuvin | Tinuvin Irganox Irganox Irganox
Y INE ‘El’ L 328 327 360 1330 1010 1-76

1 RUT—FABERAR A | 1 | 1A 5115 | 6.243 7.420 5.857 2,582
2 RUR—FMAIRAR A | 2 | 1A, 5142 | 6.333 7.784 5.890 2,523

3 AR—FMAIRA® 1 | 3 | 1A | 5270 | 6.629 7.234 5.592 2,496

4 ARUR—FMAIRA® 1 | 4 | 1A 1 4926 6381 7.728 5.914 2.439

5 RUR—FMFES® | 5 | TA,1 4907 | 6.094 7.324 5.997 2,393

6 | AURSFNAIBE@1 | 6 | LA, | 4900 | 6.013 7.227 5.684 2.318
FiE ' [ | 5043 | 6282 @ 7453 | 5.822 | 2.458
IRERE 0.1542 0.2201 0.2458 0.1529 0.0949
% RSD 3.058 | 3.503 3.298 2.626 3.861

K 3. RE 2 D Empower E— U DEER

512, RR3 D6 BEORII—FMAIREYD 3 NAKRBTOOBMERNREINTED. COREYD 6 EDER!

%b%tFD?%)B&UINﬁb%b%ﬁﬁﬁﬂ%%wt\ﬁU?—ﬁMﬂ%1ﬁ>7w5k03ﬁ%ﬁT@&?%ﬂ
TRNANVZARRIY—IOX I ST 0 —FHEDHE



FANTOREENR 4 IRTNTWET, Tinuvin 328 & Tinuvin 327 IRN—XA 1 QB INTED ., E—IDBHE
I BOBWIOR NI 74 —DBHOBEL LTHRDOENTVE 1 LDHAREILMETT, Irganox 1010 & Irganox
1076 IER—XSA VRBEINTVEEAD . TNENOE— I DEITHFREEZBIATVWET,
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T e . o A T B

— . i
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N 5. UPLC DRER 3 THE SN/ AOX NI T A

ST . Tinuvin | Tinuvin | Tinuvin Irganox Irganox Irganox
9ZINE AN AT 328 327 360 1330 1010 1-76

1 AR FHMFEAE | 1 | LA 2.321 | 2.891 2464 | 1676 1440

2 AT FNFBEE 1 | 2 | LA 2410 | 2577 2.611 1.672 1.391

3 RUT-FAFAEEE | 3 | LA 2401 | 2757 | 2495 | 1473 1335

4 AUT—FHAESE | 4 | AT 2262 | 2685 2.499 1.619 1378

5 RUT—FHAESE | 5 | TAT 2322 2694 2499 | 1600 1331

6 AU FIARSE | 6 | AT 2.444 | 2.683 2.685 1.668 1.397

F1(E 2360 | 2715 | 2542 | 1618 1.379

R 0.069 0.104 0.086 0.078 0.041
% RSD 2.9 34 | 34 | 48 3.0

K 4. RE& 3 D Empower E— U DEER
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6 DRI —RMAIDEEY DI EEIE. HPLC TODMERE 19 9H5. UPLC TO DR 3 DADREFICHIIL .
1B H 7D OFENEEA 5 EICEML £ L7, p-QSM. ELSD. LT ACQUITYBEH C1g W LTV /O —%ZEH
L7 ACQUITYAPC Y XTLTIF. CNSDMEELEI R T L. BHEE. ASLKFICED. ThIEROT SV Z2HBE
HMELTISOIYMIERTEELS, S5umAIFA I LZERAT BRWEKD HPLC BifiEZ. 1.7Tum AZ LAY v RIC
MRTZENMN. ASLAVF2AL—F—VTrIIT7Y—IIE, TEIFRLCHBEXY v FAICKFINLAS L
T77IV—%EAITBRT. ERNICERLF L

2 3Rk

1. Michael Jones, Jennifer Gough, Marian Twohig.Comparison of HPLC and UHPLC Analysis of Polymer
Additives with Elucidation of Mass Detection, Waters Posters, 2017.
https://www.waters.com/waters/library.htm?locale=101&lid=134956804&cid=511436 <
https://www.waters.com/waters/library.htm?locale=101&lid=134956804&cid=511436> .

2. Claudia Lohmann, Damian Morrison, Jennifer Gough.Polymer Additive Analysis Study Using Tetrahydrofuran

and Advanced Polymer Chromatography and Gradient Elution, Waters Apllication note 720006707EN, 2019.

3. Waters ACQUITY UPLC ELS Detector, https://www.waters.com/waters/en_US/ACQUITY-UPLC-
ELSD/nav.htm?locale=en_US&cid=514219 <https://www.waters.com/waters/en_US/ACQUITY-UPLC-
ELSD/nav.htm?locale=en_US&cid=514219> .

4. ACQUITY UPLC Evaporative Light Scattering Detector Getting Started Guide,
https://www.waters.com/webassets/cms/support/docs/71500109303rd.pdf <
https://www.waters.com/webassets/cms/support/docs/71500109303rd.pdf>.

5. Tolinski, M. Additives for Polyolefins: Getting the Most Out of Polypropylene, Polyethylene, and TPO, 2nd
ed.; William Andrew: Oxford, 2015.

6. Bolgar, Michael; Hubball, Jack; Groeger, Joseph; Meronek, Susan; Handbook for the Chemical Analysis of
Plastic and Polymer Additives, CRC Press, Boca Raton, U.S.A., 2016.

7. Beginners Guide to UPLC, Waters Corp. U.S.A., https://www.waters.com/waters/en_US/UPLC---Ultra-

Performance-Liquid-Chromatography-Beginner%?27s-
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