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Effect of the sample-filling height on the signal to noise ratio and

resolution of the NMR signal
Chang Gang®, Zhou Pei, Song Yiguo

(Instrument Analysis Center of Xi'an, Jiaotong University, Xi'an 710049, China)
Abstract: Radio frequency coils in the probe are used to excite and detect the NMR signal, the
effective spatial range in which it exerts corresponding function should match the sample-filling
height, in order to reach best signal to noise ratio. Coordination of gradient coils and shim coils aims
to supply homogeneous and stable magnet, this demands the sample-filling height is not less than
their range of action. Two groups of experiments are arranged to determine the effect of the sample-
filling height on the signal to noise ratio and resolution of the NMR signal, and compare and contrast

two different manufacturers' instrument separately. Group A with constant concentration



analogizing samples with sufficient quantity increases sample-filling height by adding solution
sequentially, Group B with constant mass analogizing samples with rare quantity increases sample-
filling height by adding solvent sequentially. It turns out that when sampling height is 4 cm, signal
to noise ratio and resolution are both optimal for group A. When sample-filling height is between
4.0 cm-4.7 cm, best observation could be obtained for group B.

Keywords: Liquid nuclear magnetic resonance, sample-filling height, signal to noise ratio,

resolution
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1 SR pHE
CDCl; (D KF 99.9%, 0.3%TMS); Fiikss: G
2 UBERE

Bruker AVANCE NEO 400 MHz #% 3L 4RI 1E{X (5 mm iprobe #%3k) ; JEOL JNM-
ECZ400S/L1 400 MHz #Z%#i3E4R X (5 mm FG/RO HEIHERY) + R GEFE: 0.01

mg)



3 FEan &5 LR

TR SR A H G R RORE S, Bt A S B 3 mL KN 1.62 mmol/L
AR SFH) CDCL G A RS R SRR i = (2.4 cms 3.2 cm. 4.0 cm. 4.6
em. 54cm. 6.1 cm. 7.0 cm) AT, ISR 4 cm, A TN 130 250 A4 A
55

T ASERE S BRI S B RIRT=H) BB R FEARIRE R, BETHRE T S e v
FZBHTIE 2 1) B 21550 U 0.13 mg A& 55 44 T 250 uL CDCL HY, Bl #hn— &
) CDCL iR = E (24 ecm. 3.0cm. 4.0cm. 4.7 cm. 54cm. 6.2 cm) 47K,
4 RESH

EFFUE IR A IS, M ORIR R HICE 208K, FEXMU AT F2h2)Y, Wi
BEMRRAS o BT R S ISTE 8] — IR Y AT A S0, SRR IR RS : 298K, IZHEEDIRE:
AhEks, PIHSRRAESEAIE, Wk 1 fiR.
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FE i SIS 2L SHE
pulse zg30
sw (ppm) 20
AN olp (ppm) 6.175
B4 ns 16
dl (s) 3
g 50

GR540

JUR 52 R AT MestReNova $ PSSR BUIIATAbHE, BA CDCI, b7 TMS (IZLTE
FR C0.00 ppm) {EFEL, 5137 % 152560 R ) B h PSR 2 NMR {35 10 514 LLATZR 5.1
WL 9 TIEFAE, AL B FALRER R TS LU BRI A LI (3.7 ppm) A
o), B 1 TR, DR f R el B B, BRI, P A
W 7
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b, BIECH — & BT AT ORI AR OR (MR 22 ARG, A2 AR AT ) BRI R B2
PR TR RS (K AR, o o BT (KR TE SR P 1 RO S B BCTE R Y, (EL 20
WA B OR DK R D EEAE 2 T AR N T TSR BRI 300Kk EE 90k ISUR I FID
BT, WO P R R, ST A 2SR E B EL . B SREGAH B WAIE T LA EJIRIA

B ZHFE A AEA RIS ] 4 PoR. 485815 5 4 B LIS R EL 3 3R At
PR E R, I 5. S5 AR I RIS BRSO Bt . B S RIS S R
—E§eTt, FLUKEL Bruker 145 JEOL 1AM R — 2, $I7EREY 4.0 cm I
EME LR, AR, BT, FER BRI, MR TR E (I BIRE S L, T
B AT AN IR FAZABUE R, RS I o R RV, SRR — e, R
AR TR ORI, S MORTh R TORL, Wb ST, (5 S IR SR [ R
() 4 SRR S RO 7, N SBOEIEARSE, W 4, 4.7 om LLRCHE ek e
M55 R BT R R, SRR DN /E SR BB 5 R0MOR 5 ey B P9 AT RO 1 1 A%
ANBAR T o ASHEHEII SR AT Pl 175 A0OR SR GE FITE 4.0 em 5 4.7 om ZJ8). AIRO3E R
T BB AR R 2 1
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NI B SEER A 2007, EAS 547 600 MHz BRARIR IR 180 7 ISt L1 25
RAFIRF=W A TIN5 DAGTAR I REAE Va7, 183 186 2 700U e 1) 2 B0 VR T e R
AR P4, 2.0em, 2.5cm. 3.0cm. 3.5cm. 4.0cm. 5.0cm. 6.0cm. 3BT T
SR ER PR AL, SR E 7.
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B 7 600 MHz BREHRLFRETEML

B 7 dr, RS EER A BARYCH 2.0 emy 2.5 emy 3.0 cm. 3.5 emy 4.0 cm. 5.0 em,
6.0 cmo I FATUAR FR B O SR STURTE TS 5 AT 0 A, FEAERE %0 3.5 om I RIS F] R
IR, WK 7 PEHEFTRE S . BTSRRI T4 T 3.5 om, 7EULEER LREAT
R M LA s AT FF S B R TR RS 5 9 (SR L v, DAL/ 3.345 ppm AL HIfE S
BEATHIE, B AAERTRE S, BEARERE m ARG N, WS Se K5 R, E 5.0em At
fEME IR, AU AL ) 12 52 46 ST BB UK S5 30U 5 PO RO E 5.0 em i,
TR BRAF AR E L, BeFERIE AR 5.0 em A, DAONIRYE, 1676 %A K5I+
O HH PR TR 2 = B, JCILAE RIR P P e R 3045 R 47 B S FH SR, 5 14
FEAFH] AR HIGE .
&

ARSI SR I T AR E R T vt B X R A A AR A5 S e, R LR T o
JRE K05 Mk LU RN 28 5 180 SB35 R, DL AR T v PSR AR v S L B R ) R AR — o
hETE R, SRR R A HITE 4.6 om BRI AR ] MRESERDN, SRR Y
BT EWRLL, SR A R A% AR R R i e FEE B U AT P 1) 80 5 WA o
SC TP 8 6 T R RV T 726 B . 4.0-4.7 om S P A SR 48 SR o o AR B %24
PERL UGS, B BERE R BRI, [RDRR A7 CE A7 VR LU A /N e 3, B B v
BPE VAR BT, X IO 124 1 45 S AT BB OR 15 e U155 5 (0 T B, %477 12 R 0 o o
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