Material Sciences #1£}R}22, 2023, 13(11), 953-960 Hans )0
Published Online November 2023 in Hans. https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2023.1311104

ARDGHCENBAEHBHEPR. S &
. SSENREERRFRT

FftT }§5 %ﬁﬁ$5 x §5 %7']‘(5&*
LA R & 2 A B IO AU, B 5K S0 77 i i AT I A il R O (YL R), Y15 68

Wk H . 20234F9H23H; S HEM: 20234F10H25H; &4 H#: 2023/F11H3H

R

ARIGEEAMARNRE, % %, REEHE, RREMEFMENEQRRBRIE. A0 AE
ALY B 2SR ERNEE AR —, EFRAE. AR SRR, ik, 8
EMRSEZTRERE ZHAENA. B, ARSBERARNH & TZ5REERE, S5
FER. &, & B SRS EZERBR, AMEERNEEENASKEEREREW. Fit, #
PR RERETECRSENHNARAEERW. TR —F SR E TR S8
&, WRRWELRSHBHEFHK. & & B RECRNETE, EBHEIRSEFBDRER e
HERZWRGRNPM, Hit, AXESFETHMEEMECE. BARER. Q8. &R
BERRXNHLEROTM, HFUUHEE T XA EIAE S0 Em. 2. K. H. €oRs
BERARAFA.

X in
A8, B & B B SRR, TRMMGE RWER

The Discussion on the Influencing Factors of
Carbon, Hydrogen, Nitrogen, Sulfur and
Oxygen Content in Graphene Powder
Determined by Element Analyzer

Yao Lu, Liping Xi, Yi Wang, Yongqiang Yang"

National Graphene Products Quality Inspection and Testing Center (Jiangsu), Special Equipment Safety Supervision
Inspection Institute of Jiangsu Province, Wuxi Jiangsu

DERER

XESIH: MR, BN, TR, BkEE. TR ST OGEINE A SRS R AR AL & R SRR R E R,
#RR, 2023, 13(11): 953-960. DOI: 10.12677/ms.2023.1311104


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2023.1311104
https://doi.org/10.12677/ms.2023.1311104
https://www.hanspub.org/

Rl BE 45

Received: Sep. 23", 2023; accepted: Oct. 25", 2023; published: Nov. 3", 2023

Abstract

Graphene, with excellent electrical, optical, mechanical, thermal and other properties, is the
frontier of our new materials focus on the development of the field. Graphene powder is one of
the main product forms of graphene materials in the current market, it has been widely studied
and applied in many fields, such as conductive material, energy storage material, anticorrosion
material, electrothermal material, composite material and so on. At present, the content of car-
bon, hydrogen, nitrogen, sulfur and oxygen in graphene powder varies greatly due to different
preparation processes and raw materials, and then directly to its follow-up application and mod-
ification of a huge impact. Therefore, accurate determination of the content of major elements in
graphene powder has an important effect on its application. As a kind of equipment which can ac-
curately measure the element content, the element analyzer is often used to measure the content
of carbon, hydrogen, oxygen, nitrogen and sulfur in the graphene material, but in the daily testing
process, less attention is paid to the influence of sample pretreatment and other factors on the test
results, therefore, in this paper, the effects of constant weight pretreatment, sample weighing,
packing material and gas flow rate on the results were investigated, the testing conditions of car-
bon, hydrogen, nitrogen, sulfur and oxygen in graphene powder by element analyzer were opti-
mized.
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TR TN B [E Elementar 2E 77, X #5745 Vario EL cube; & HFR: 40 ppm; HHETT A JIF 1321
FIFE . TR T K548 0.001 mg A1 0.1 mg. THIRETEAE: S LAEIEE 200°C., 1.
WA R . FRE: W o .

2.3. FERFIHAR
eI R . BRVEP R (EIEA R, drdli & LA ).
2.4, (UEBTIEEY
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Figure 1. Carbon, hydrogen, nitrogen, sulfur and oxygen contents of graphene powder

samples before and after constant weight
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Figure 2. Carbon, hydrogen, nitrogen, sulfur and oxygen contents of graphene oxide powder samples

before and after constant weight
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Table 1. Data of carbon, hydrogen, nitrogen, sulfur and oxygen before and after constant weight

=1 HREEENR. S & W S28%E

el N (wt%) C (Wt%) H (wt%) S (Wt%) O (Wt%) H/

A SR TR R R R AE 0.13 81.94 1.10 0.32 16.48 JRER

FERIT R AR FE AL E 0.13 84.15 0.90 0.36 14.42 LA 1

AT SRR AR i A 1 12.95 41.94 7.82 0.35 36.90 L& 2
S AT SRR AR L 1E 14.06 45.46 7.72 0.36 32.36 W 2

ME T B 20 31 TR Y, ARE AT SRR PR il o e & B AR B R A i OB ) R (I
T A B 2 (A SRR AR S R LR S AR i R S W B e BRI, ANE R S RIS 2 4
WA SRIGRAR, AR ADT 0.5g ke, TRANTEEME, #£80°C +5C T T/REEE,
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RIS R BAE AR [R5 T 0 [l — AR R R AN E], e 45 A —FE, BT DAFRATTAREL 1 P B 3 5505
1] % B0 A SR IR AR FE A B2 0.50 mg 0.80 mg. 1.00 mg. 1.20 mg. 1.50 mg+ 2.00 mg. 2.50 mg. 3.00 mg,
IMERR. A A B AR EE, Kife s ERAERE, WEgs Rk 3 s,

MIE 3 TR, A B RARE S R T 1.50 mg B, WERCR SERER, RARE;
L SRR AARRE SR T 1.50 mg I, JIE I AE AR S TR, B TR B R A SRR A N
TER, AL, BT UARAHERE A L L 1.5000~3.0000 mg.
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Figure 3. The relation curve of graphene powder with carbon, hydrogen, nitrogen, sulfur and
oxygen
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Table 2. 12 content data of carbon, hydrogen, nitrogen, sulfur and oxygen of graphene powder samples

=2 2 HASEEMEEREE,. S & R, SE5E8E

TER A TREGE EEME % e 2
1 2 3 4 5 6 7 8 9 10 11 12
N 272 264 261 267 262 261 231 242 226 243 273 2.68 2.56 0.16
C 79.15 79.04 79.07 79.05 79.04 79.13 79.25 79.34 79.05 79.54 79.35 79.21 79.19 0.16
H 3.02 3.02 3.01 3.00 3.15 329 297 342 289 3.07 293 279 3.05 0.17
S 2.07 208 221 228 203 201 24 262 218 283 228 2.06 2.25 0.25
(0] 13.01 13.18 12.93 12.95 12.66 12.77 1241 12.51 12.18 13.01 12.85 12.38 12.74 0.31

IR E S XN 95%), K =2, R = FrdElm 22K 5, W A0 =S =m0l bR (R )4
BIA: C (Wt%) = 0.16%*2 = 0.32%, H (Wt%) = 0.17%*2 = 0.34%, N (Wt%) = 0.16%*2 = 0.32%, S (Wt%) =
0.25%*2 =0.50%, O (wt%)=0.31*2=0.62%.
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Table 3. Data of carbon, hydrogen, nitrogen, sulfur and oxygen content of graphene powder samples

3. AREBERNREARE S SRR
TiH N (wt%) C (wt%) H (Wt%) S (Wt%) O (Wt%)
g 2.633 78.955 3.157 2.123 12.957
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B FIEE T | FLEE, ZUn=HBEEN A FEMEE. RERREE. SENEE
AR DL R B A3 AR TR TR S A4 T o 7 B R v 1 5 ) A SR IR R AT R, 45 R LR 4.

Table 4. Laboratory comparison results, graphene powder samples of hydrocarbon, nitrogen, sulfur and oxygen content data
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S N (wt%) C (wt%) H (wt%) S (Wt%) O (Wt%)
1 2.633 78.955 3.157 2.123 12.957

2 2.542 79.060 3313 2.430 12.642
At 218 0.091 0.105 0.156 0.307 0.315
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T BRI SRR T RE B B EARRE R (1.5~3.0 mg). AEAEMGZEmE . A A B)EERZE(R).
AR RSS2 (230 mL/min + 30 mL/min) F14 SR & (35 mL/min + 3 mL/min), 54856 2145 3E47
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