Application Note 410000059-B

Dac trung hda vat liéu carbon bang

gquang phd Raman

Tudn theo cdc hudng dan ciia ASTM E3220

Cac vat liéu nano carbon nhu graphene, graphite va
&ng nano carbon s htu nhing dac tinh vat ly va
nhiét hoc riéng biét, khién ching tré nén quan trong
trong nhiéu nganh céng nghiép khac nhau nhu san
Xuat pin, xay dung va thiét bj thé thao. Khi cac vat liéu
nay ngay cang dugc Ung dung réng rai trong moi
trudng san xudt, nhu cau vé cac phuong phép dac
trung hoa daon gian, an toan va dang tin cay clng

INTRODUCTION

Ph& Raman cua cac vat liéu gbc graphene, nhu trong
Hinh 1, dugc dac trung bai ba dinh chinh: dai G, dai D
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ngay cang tang.

Quang ph6 Raman 1a mot cong cu cb gid tri trong dac
trung hda vat liéu nano carbon nhg tinh chon loc cao,
téc do phan tich nhanh va kha ndng do mau khéng
phd huy. Vat liéu carbon thudng cé phé Raman tuong
do6i don gian, tuy nhién cdc phé nay chia rat nhiéu
théng tin vé cdu tric vi tinh thé bén trong théng qua
vi trf peak, hinh dang peak va cudng dé tuong déi.

va dai 2D.
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Hinh 1. C4u tric clia cac dang tht hinh cacbon khéc nhau.

Dai G hién dién & khoang 1580 cm™' va biéu thi
chuyén déng udn cong trong mét phang graphene
clia cac nguyén t carbon lai hda sp?. Trong graphene
chét lugng cao, dai G rat sic nét, cho thay dé két tinh
cao. Vi trf clia dai G cling nhay cam vdi s6 luang 16p
graphene, nhung khéng phu thudc vao kich thich
laser.

Dai D cé thé dugc coi & thudc do mUc do rdi loan
trong mdt mau graphene. Dai dai dién cho ché do
«ring breathing» clia cac nguyén tif carbon lai hda sp?.
D& quan sat dugc dai D trong ph6 graphene, phai cé

PHO RAMAN CUA VAT LIEU NANO CACBON

Dai D biéu thi muc dé hdn loan trong mdt mau
graphene, trong khi dai G biéu thi muic dé trat tu cau
tric. Do do, ty 16 tinh todn clia cuong dd dai D va G (I
/ /G) c6 thé dugc st dung lam tham s6 ban dinh luang
dé xac dinh chat lugng ctia mau graphene. I, / - tang
khi r6i loan cau tric trong mau tang. Thong s6 I, / /-
nay dai dién cho théng s6 kiém sodt chat lugng
nhanh cé thé dugc st dung lam kiém tra Pass/Fail
trong cai dat san xudt.

Hinh 2 cho thay phd Raman clia mot s6 vat liéu nano
cacbon. M6t phé cla graphene nguyén sa (phé do)
chi chtra dai G va dai 2D; khéong cé dai D. Hon nifa, ty
|é cusng db clia dai 2D so vdi cusng doé cua dai G (L
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mot khiém khuyét trong graphene hodc hinh thic
ring breathing gan véi moét canh. Trong graphene
nguyén s, dai D khéng nhin thdy dugc. Dai D thé
hién su phan tan, nghia la né nhay cam vdéi su kich
thich bang laser dugc st dung trong thi nghiém.

Dai 2D la mot overtone clia dai D, nhung khéng giéng
nhu dai D, né khéng bat budc phai & gan mot khiém
khuyét dé kich hoat. Hinh dang cuc dai ctia dai 2D c6
thé duac su dung dé xac dinh do6 day cla |ép. Gibng
nhu dai D, dai 2D cling phan tan, vi vy né sé thay doi
mot chut khi kich thich bang laser khac.

/ I) ~ 2. Ph6 clia graphite (ph6 xanh luc) dugc dac
trung bai dai 2D md réng va khong déi xiing, con L !
I thi thédp hon nhiéu. Phé tif cdc 6ng nano cacbon
(ph6 den), 1a céc ng graphene cudn lai, thé hién dai
G bjtach doi[1].

D6 cong clia cac 6ng nano carbon don vach (SCNTs)
chia dai G thanh hai ché d6 suy bién, G" and G .
Carbon black (ph& xanh lam), cé trat tu cdu tric it
nhat, thé hién dai D manh va do dé I, / I cao. Diéu
dang chu y la so vdi loai laser khac va laser 532 nm
dugc str dung cho cac phép do nay, vi tri ctia dai D va
dai 2D sé thay d&i mot chit do tinh chat phan tén cla
chiing.
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Hinh 2. Phé Raman clia graphene (mau do), 6ng nano carbon (mau den), than chi (mau xanh 14 cay) va mudi than (mau xanh lam).

Hé théng i-Raman® Prime 532H da dugc st dung cho
tat ca cac phép do vat liéu dya trén graphene. Hé
thdng nay cd mdt tia laser 532 nm, 1a budc séng laser
thuong dugc chon cho cac phép do Raman cla
cacbon. I-Raman Prime 1a mét hé théng Raman ¢6 do
nhiéu thap, thong lugng tin hiéu cao va duac tich hgp
day di véi mot may tinh trén thiét bi. Gid dé dau do
duac strdung cho tat ca cac phép do dé hd trg dau do

Bang 1. C4u hinh do véat liéu carbon.

sgi quang.

Gid d& dau do (BAC150B) duac sir dung cho tat ca cac
phép do dé ho trg dau do soi quang. Mot hé théng
bao boc xung quanh thiét bi (BAC152C) cling cd thé
tuy chon, bién laser loai 3b thanh laser loai 1 an toan
cho san xuat. Cong suat laser dién hinh dugc st dung
1a ~34 mW va thdi gian thu nhan nam trong khoang
tU30-90 giay.

Thiét b Cai d3t thu thap

i-Raman Prime 532H Laser Power 100%
Probe holder (BAC150) Int. time 30-90s
BWSpec Software Average 1

Xéc dinh 1/1_

Hudng dan tinh todn ID / 1G bang quang phd Raman
ducc ghi lai trong Hudng dan Tiéu chudn ASTM
E3220-20 vé Dic tinh clia Graphene Flakes[2]. Ph6
nén duac hiéu chinh dudng nén trudc khi tim cudng
dé cuc dai. B6i véi quang ph6 trong Hinh 3, thuat
toan loai bd dudng nén da dugc &p dung cho di liéu
trong phan mém BWSpec. C4c peak sac nét tai
khoang ~1550 cm—1 va ~2300 cm—1 lan lugt dugc
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quy cho oxy va nita trong khi quyén.

Sau khi loai bé dudng nén, cusng dé cuc dai ciia dai D
va dai G clia quang ph6 dugc do. Sau do |, /| c6 thé
duagc tinh todn. Phan mém BWSpec cé thé duagc dinh
cdu hinh dé bado cdo I, I, va tinh todn I, / | trich
xuat tr phd dugc thu thap. Cac tinh todn cé thé dugc
xudt thanh mét bang dé bdo cdo dé dang. Bang 2
hién thi bang dugc tao trong phan mém.
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Bang 2. D, IG do dugc va ty 18 ID/IG tinh todn ti phan mém BWSpec. Ngudn dir liéu phi hop véi dit liéu trong Hinh 2.

Ngudn dit liéu D-band G-band D/G

a 2786.3214 1780.7942 0.7166
b 2184.0956 3037.7693 0.7190
C 851.1320 1457.8104 0.5838
d 1318.5770 2123.2700 0.6210
e 5179.8889 3289.7727 1.5745
f 2786.3214 5583.2101 0.4991

THi NGHIEM

Trong Hinh 3, phé& sgi nano dugc dic trung bdi cac dai
D cudng dé cao & khodng 1350 cm™' va mot s bat
déi xiing trong cac dai G. In /15 clia phé (a) dac biét
cao, cho thay cé muc doé réi loan cdu tric cao trong
mau sgi nano do.

Phé ti cdc mau carbon black dugc phan loai theo dai
rong D va dai G, cho thdy do két tinh rdt thdp trong
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cac mau. I, / I do dugc cho cdc mau muéi than déu
trén 0,5, cho théy su réi loan ciu tric bén trong cdu
tric cia mau. I, / I nay c6 thé dugc st dung lam
phép th ki€m sodt chdt lugng nhanh déi vdi
graphene, graphite, 6ng nano carbon va bt carbon
black d& san xuét, dudi dang phép do trong phong thi
nghiém hodc tai ddy chuyén san xudt.
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Hinh 3. Phé Raman cla sgi nano cacbon (a,b) va bét carbon black (c-f). Hinh Phu dugc chén vao hién thi mot vi du vé hiéu chinh dusng nén
da dugc &p dung cho tat ca dif liéu. T4t ca céc phd dugc bu trtr nén thi cong dé lam ré phé. Luu y: céc dinh nhon & ~1550 cm-1 va ~2300 cm-
1 1an luot 1& dai dién cho oxy va nita trong khi quyén.

KET LUAN

Quang ph6 Raman da trd thanh mot ki thuat cd gid dai D v&i cusng dé cla dai G hoat dong nhu mot chi
trj dé md ta ddc tinh cla vat liéu nano carbon. Phd s6 don gian vé réi loan cau tric hodc mau. I, / - nay
carbon kha dan gian va thudng chi dugc dac trung clia mdt mau cé thé dugc cic nha nghién cltu va nha
bd&i ba Peak. san xuat st dung dé mo ta cac vat liéu nano carbon
Cudng doé, hinh dang va vi trf cuc dai tiét 16 thong tin clia ho.

vé do két tinh bén trong clia mau. Ty 1& cudng dé cla
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CAU HINH

i-Raman Prime 532H Portable Raman Spectrometer

The i-Raman’ Prime 532H is a low-noise, high-
throughput, and fully integrated Raman system with
an embedded tablet computer and a fiber-optic
sampling probe. Using a high-quantum-efficiency
CCD array detector with TE deep cooling (-25 °C) and
high dynamic range, this portable Raman
spectrometer delivers research-grade Raman analysis

capabilities, including real-time quantitation and
identification. The high throughput gives Raman
spectra with excellent signal-to-noise ratio, making it
possible to measure rapid processes and to measure
even the slightest Raman signals, detecting subtle
sample differences.

In addition to its portable construction, the i-Raman
Prime 532H features the unique combination of wide
spectral coverage and high resolution, thus enabling
measurements from 150 cm™' to 3400 cm™'. The i-
Raman Prime can be battery-operated for easy
portability, providing research-grade Raman analysis
capabilities for high-precision qualitative and
quantitative work wherever needed. The system is
optimized for use with our STRaman’ technology for
analyses through non-transparent packaging.
BWS475-532H-HT

8l oo lFENva

— BWSpec Software

[ ST SRE T OLaser

] | ] BWSpec' is B&W Tek’s general spectroscopy software
— A— for instrument control and data acquisition, including
real-time peak analysis and trending. BWSpec is the

Relatve Inensity

M operating software included with the purchase of all
B&W Tek portable Raman systems and spectrometer

products. It is designed with features for broad range

applications, performing complex measurements and

calculations at the click of a button. It supports
multiple data formats and provides the option to
optimize measurement parameters, such as
integration time and laser output power control. In
addition to data acquisition and data processing, it
also offers automatic dark removal, spectral
smoothing, baseline correction, as well as peak

monitoring and trending.

www.metrohm.com 7 .ﬂ. Meirohm


https://www.metrohm.com/products/b/wt-8/bwt-840000673.html
https://www.metrohm.com/products/b/wt-8/bwt-810000044.html

	Đặc trưng hóa vật liệu carbon bằng quang phổ Raman
	Tuân theo các hướng dẫn của ASTM E3220

