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Feature of end-capping of SunShell Biphenyl

Biphenyl columns are currently available from several HPLC column manufacturers. Their SunShell Biphenyl, Tri-functional Biphenyl o

biphenyl phases are only mono-functional. In this study, tri-functional biphenyl stationary phase poibeen fw}r S
was modified on a core shell silica and double end-capping was done at high reaction temperature. @%ESi oo Tl >Low bleeding
Tri-functional biphenyl stationary phase was compared with mono-functional biphenyl stationary 0 E = > High stability
phase not only for measurement of hydrogen bond capacity, hydrophobicity and steric selectivity ing | e T
but also for a peak shape of a metal chelating compound and a basic compound. Furthermore Company A, B and C Biphenyl, Monofunctional Biphenyl

stability of each biphenyl stationary phase was evaluated under both acidic and basic pH Specification of Sunshell

Core shell silica Bonded phase

conditions. Although phenyl stationary phase shows higher hydrogen bond capacity than alkyl G
®-:00

o . o o N e i Pore size (nm) T loading (% Stationary phase . End-capping pressure pH range
stationary phases, biphenyl stationary phase showed the highest hydrogen bond capacity. Such a i i) | oatre
high hydrogen bond capacity leaded unique separation selectivity when separating o, m-, p Specification of other Biphenyl (cited from a brochure)
methylhippuric acid and wvanillin and DNPH-aldehydes. Proposed trifunctional biphenyl Comparya Bpheny | 26 | T |tolefecthe)| WOlefecthve) | 1 | Eehey |ur)| s | cowe | 15-es

Biphenyldimethyl-

sunShell Biphenyl 2.6 1.6 9 150 5 Biphenyl L1q | Sunniestend- 60 MPa 15 -9

capping

. . . . . e Company B Biphenyl 2.7 9 135 7 silane L11 Yes 60 MPa 1.5 -8.0
stationary phase showed the most stable under both acidic and basic pH conditions. —— e
ompany C Biphenyl . 9 130 7 silane L11 Yes 60 MPa 1.5 -8.0
Comparison of core shell Biphenyl phases using standard samples Comparison using oxine Comparison using basic compounds Comparison of stability
1 sunShell C18 6 7 Columns for comparison 1. Kinetex Biphenyl, 2.6 pm N K \ 3 a N .
K 3 4 c 2. Halo Biphenyl, 2.7 um 2 .2 TFa=2.63 c A Bleed comparison under acidic condition Comparison of plate number under
2 3. Raptor Biphenyl, 2.7 um ompany 20 weakly alkaline condition
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- ’ =- . i S — Company C Biphenyl o )
4 > N 21.8 MPpa SunShell Biphenyl, 2.6 um 150 x 4.6 mm Company B j Biphenyl = 22 [ e E— a0 | :(S:';r:::?,'ih:::;enw
Mobile phase: CH;OH/H,0=75/25 Biphenyl , ; ; : . . == I = & Company B Biphenyl
LfJL;. A k k I\ Flow rate: 1.0 mL/min, Temperature: 40 °C 1 0 2 5 4 3 6 48 10 12 DD ki e iy T 20| & Company C Biphenyl
1 3 Sample: 1 = Uracil, 2 = Phenol, 3 = Caffeine, 4 = Butylbenzene . L L 1 gfnmhpanly C o . . . . . . o - - - - -
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4 5 ks5=3.08 6 7 Biphznyly ﬁ/go i \ O;\);:H\{L{/ @\/\/CHa 1 Biphenyl . : ' : ' - Retention time/min Elution time/h
19.3 MPa 5 = Amylbenzene, 6 = o-Terphenyl, 7 = Triphenylene — IL ° 2 23 ap ° ® 10 Bleed test condition Elution condition of stability test
: L_x 1 2 SunShell 1 TFa=1.80 SunShell Biphenyl Column dimension: 50 x 2.1 mm E/IOIETH dr:menszign: :AOSX 2'1 mmh . H 8.0
1 . Mobile phase: A) 1% H.PO H 1.2 obile phase: m odium phosphate pH 8.
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pheny L J \ M dition of pl b
22.8 MPa Hydrogen bond Hydrophobicity Steric selectivity i %B 10(10(90(| 90| 10| 10 easurement condition of plate number
2 a(Caffeine/Phenol) a{Amylbenzene/Butylbenzene) a(Triphenylene/o-Terphenyl) (; é Z'I- é é 1'0 Column dimension: 150 X 46 mm fl e 0.3 L/ ] Mobile phase: CH3CN/H20=50/50
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1| |3 sunshell Flow rate: 1.0 mL/min Detection: UV @250 nm Eempe_ratf're{foz C
) . Temperature: 40 °C etection: UV@250 nm
Biphenyl Company A Biphenyl 2.69 1.39 1.45 Column dimension: 150 x 4.6 mm Detection: UV@250 nm K Sample: Butylbenzene j
4 5 Ke=5 38 6 7 19.2 MPa Company B Biphenyl o e e Mobile phase: CH;CN/20 mM H;P0,=10/90 Sample: 1 = Uracil, 2 = Propranolol, 3 = Nortriptyline,
2 Flow rate: 1.0 mL/min 4 = Amitriptyline . o . _ . _ _ .
Il h j\ Company C Biphenyl 307 138 1.45 Temperature: 40 °C - o, Stability under acidic condition compared baseline changes with gradient elution of 1%
" Detection: UV@250 nm 3 o o aqueous phosphoric acid solution and acetonitrile. Biphenyl groups are cut off from the silica
(') 5 1'0 1'5 2'0 SunShell Biphenyl 1.82 1.44 1.28 Sample: 1 = 8-Quinolinol (Oxine) - oH surface under acidic condition and elute out of the column as the amount of organic solvent
& Retention time/min j K 2 = Caffeine j idncreasecsj. Ba;ehlin: varcijabiI:;qI/ detectzc; cut Biphsnyl groll.:lps, I\I/:i’ih SunShdeII shO\::ing Ithe least
esorbed an igh acid stability. In addition, under weakly alkaline condition, the silica
) ' ) ) ) o ) o ] } ] ] Tailing of basic compounds (amitriptyline) occurs more easily in the dissolved and the column-in side was dented, so the theoretical plate number of the
Compared with othe.r company's core sheI-I type Blphenyl-. Biphenyls from companies A, B and C showed similar sep-aratlon 8|;Qumolmo| (o:a-ne) |s.a_mgtalr::helat||(r_1g compOL'mld', and |fk acetonitrile/buffer mobile phase than in the methanol/buffer mobile columns were compared. Since the Biphenyl column has high reproducibility of retention
p:tzlernsk.] I1l:oyv§s c-:on:rmebc: th?t Suhnsgi! Blphenyfl has a hlgherbretentlor;of allgwylbenzenilNo. 5|§nd a Iargerdsgparatlon factor ’lca ere are mft'e:' |mpur||;c|es in the packing material, its pea ohase. A mixture of acetonitrile and 20 mM phosphate buffer was time even in a 100% aqueous mobile phase (see page 6) and is effective for separating highly
(hydrophobicity in the table) for the difference of one carbon between butylbenzene and amylbenzene, and is more ecomes a tailling peak. used as mobile bhase to compare with core shell Bishenvls. Biohenvl polar compounds, stability comparison was performed under the condition of pH 8 that does
hydrophobic than oth Biphenyl. The carbon loading is 5% for SunShell Biphenyl and 7% for all oth P P pheny’s. BIpheny
ydrophobicthan other company Biphenyl. The carbon loading 1s 576 tor sunshell Biphenyland /77 or more tor all other from other companies had a terrible tailing for basic compounds. not contain an organic solvent. SunShell is more than twice as durable as other companies'
E/llphenyls, a:d the hlgh hyd;ophc;blcclity of Stlms-hell, WZI;P has tfhe I;w:st c?rbzncclc;ntent, indicates high density end-capping. columns.
oreover, the separation of standard samples is very different for biphenyl an :
Comparison of stationary phases using isomers of Separation of vanilin and isovanillin using C18 and Separation of 6 kinds of DNPH-aldehyde using C18 and Biphenyl column
methylhippuric acid Biphenyl column (2,4-Dinotrophenylhydrazine = DNPH)
_ o _ o a8 )
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C18 b m- C18 b7 m- ! C18 : ! 2 34 a(3,4)=1
a=1.039 a=1.029 : 4 | ' DNPH .
f_ o- =1. ! 1 s ! s . 1. Acetaldehyde iso-Butyraldehyde-DNPH
0 ) 4 6 8 10 12 0 2 2 6 8 10 12 : l I : ' T T ' (|) HN™ NH2 NO;
p-1 m- p- I » L 0 5 10 15 NO NH
C30 C30 i 'R : 2 CH N
a=1.022 a=1.034 | Bipheny| | ! IPA:MeOH:H20=20:45:35 * N/\(
o- ' o- | 1 3 4 I 2. Propionaldehyde t he E>
| 314 =1 ’ 3
A A I A 5 L 2 a(3,4) v 02N
0 2 4 6 8 p_m 0 2 a 6 p_s 10 12 | . . . . ! | K ’\ 5 @) NO,
Phenyl-hexyl m- Phenyl-hexyl - I 0 2 4 6 8 10 12 14 b L /L_/L H
o «=1.033 o. a=1.029 = . . . : . :
‘ \ 0 g N ° ® o 3. iso-Butyraldehyde Relationship between concentration of IPA and log k
i . . : ; ; . i . - - " - - IPA:MeOH:H20=55:0:45
0 2 4 6 8 10 12 p- 0 2 4 6 8 10 12 | ' 1 , CHj; . [ 6
: m- , - ! L 34 U(3,4)= i : :H20=X:(65-X):
Biphenyl Biphenyl p ! I ) (3.:4) o 0O Mobile phase, IPA:MeOH:H20=X:(65-X):35
o- a=1.047 o m_ﬂ=1.009 : Ll /\ 5/\7\ 3 0.95 c Column, Biphenyl
A A | | H
; . ; . . : ; . . . . ; —= . : . . . . : : : : : 0.9
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 L 2 : : 0 1 2 3 4 5 4. n-Butyraldehyde g 34
Retention time/min Retention time/min : Biphenyl :: Retention time/min _ o 0.85 (3:4)
! 3 4 ¥ Biphenyl
2-Propanol/buffer=7/93 Tetrahydrofuran/buffer-10/90 : 5 X /\)I\ 2
P pff vdrof ) 1t | k ’\ A X IPA:MeOH:H20=25:40:35 H ~ 98
C18 i ) m- C18 - m- . . . 0 _ i 2 20
i] M a=1.057 o M a=1.077 : 0 2 4 é 8 10 12 14 : : G(3’4)_1 058 i 3 4 5 6 5. iSO-ValeraIdehYde S 0.75
- e e e e e e e e e e e e e = == —— 1
. . : ) - i J\ }\ }\ I\ A CHs H 07 |1
v . 4 S 0 ! 4 6 8 10 Acetonitrile:0.01% Trifluoroacetic acid=25:75 . . i .: i . i . M 4
p- p- e I | H5;C O ,
C30 - C30 m- 18 5 X 0 2 4 G»i« 8 10 12 14 3 0.65 ]Ia(3,4)
0- —_ _
l M a=1.070 E_ a=1.080 i 1 s 4 : | IPA:MeOH:H20=30:3l5:35 6. n-Valeraldehyde 0.6 3
S S S S : | d X aE4=1.061 | bo2s, o 055
p- | 1 i 5 6 H C/\/\( :
Phenyl-hexyl 4. m_(:c:l 038 Phenyl-hexyl . L 2 | | ]\N\IUL 3 23 28 B 38 43 48
A ' M a=1.068 ! Biphenyl A ! : H Concentration of IPA/%
0- - - - — - - -
- A ! . ! SA . 0 2 4 I 6 8 10 12
’ hz l“ e e m- P° 0 i 2| 4 6 ) 8 10 : l | IPA:MeOH:H20=35:30:35 > |PA:MeOH:H20= 35:30:43.3 (32.3:27.7:40) CSO'Ug;W” 1896 50X a6
Bipheny 0- - Bipheny 4 m I : : : : : ; b . . . : : . . | 5 _ 1 unShe .6 um, X 4.6 mm
(=1.066 " a=1.050 |0 2 A 6 & _ Ml 1z 140 034)=1.064 | 4 ] 0(3.4)=1.066 2 5, SunShell Biphenyl 2.6 pm, 150 x 4.6 mm
| J o Retention time/min Retention time/min i I:> > 6 Mobile phase: shown in figures
R Ra— —_——m ; : —r : . i K Flow rate: 1.0 mL/min
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 Column: SunShell C18 2.6 um, 150 x 4.6 mm . : — : : : o : : : . Temperature: 40 °C
Retention time/min Refention fime/min SunShell Biphenyl 2.6 pm, 150 x 4.6 mm 0 2 a 1 6 8 10 12 0 5 10 15 20 Detection: UV@360 nm
. . . . A\ 4 . . .
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HsC OH OH OCHs OH - 6 As the ratio of IPA to MeOH in the mobile phase increases, the dipole-dipole
When an alcohol was used as an organic solvent in the mobile phase, Biphenyl When an alcohol was used as an organic solvent in the mobile phase, interaction becomes stronger and separation factor (a) of iso- and n-butyraldehyde-
Biphenyl showed long retention time and reversed an elution order of DNPH increases as the IPA increases.

showed the longest retention time of all stationary phases and also reversed the 0 > ! 6 8
Kelution order of m- and p-methylhippuric acids. / K vanillin and isovanillin to compare with C18. / K Retention time/min IPA can control the strength of the dipole-dipole interaction with Biphenyl. j




