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S dung hé théng phan tich hinh anh héa hoc
Agilent 8700 LDIR

Tom tat

Hat vi nhya dwoc dinh nghia nhw 1a phan t& nhwa nhé co kich thwéce tir 1 um dén
5 mm.

Do viéc quan ly chat thai chwa hiéu qua va tinh trang & nhiém nhwa, vi nhya hién
da dwoc ghi nhan la xuat hién phé bién trong méi trudng.2Tuy nhién, cac con
dwdng phoi nhiém vi nhwa qua ché dd an udng van chwa dwoc hidu day du.
Lwong tiéu thu nwéc déng chai dwoc wéc tinh ting 7% mbi ndm, véi tbng mic
tiéu thu trung binh toan cau dy kién dat 513 ty lit vao ndm 2025.3 Nghién ctru nay
cho thay cach hé thdng phan tich hinh anh héa hoc Agilent 8700 LDIR cé thé xac
dinh va dinh lwgng chinh xac sw hién dién cla vi nhya trong nwéc uéng doéng
chai. Nghién ctru nay ciing chi ra kha nang ctia may quang phd Agilent Cary 630
FTIR trong viéc kham pha ngudn géc clia sy 6 nhiém vi nhya.



https://redstar-cms.vn/he-thong-phan-tich-hinh-anh-hoa-hoc-ldir-8700/
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Gidi thiéu

San xuét nhya gia ting theo cap sb nhan da dan dén sv gia
tang twong (rng cGia 6 nhidm nhwa trong mai trwdng.4 Hau hét
cac loai nhwa phan hdy thanh nhi*rng manh nhdé hon (con
dwoc goi la vi nhya), khién chung dé& dang dwoc hap thu hon.
Cac nghién ctru gan day, trong d6 259 mau nwéc ubng dong
chai dwoc x ly, da chi ra rdng 93% trong s6 d6 c6 dau hiéu 6
nhiém vi nhya.5 Théng thwéorng, vé chai nwéc ubng bang nhua
duwoc lam tw polyethylene terephthalate (PET) hoac PET tai
ché, v&i nap lam t polypropylene ho&c polyethylene.

Trong ban tin vng dung nay, quy trinh phan tich hat vi nhya
tw dong trong phan mém Agilent Clarity va hé théng LDIR (Hinh
1) da dwoc sir dung dé xac dinh vi nhwa cé mat trong hai
thwong hiéu nwéc ubng déng chai thwong mai. D& xac dinh
ngudn géc clia sw 6 nhim, may quang phd Agilent FTIR Cary
630 cung md-dun phan xa toan phan suy gidm (ATR) bang
kim cwong (Hinh 2) dwoc si dung dé xac dinh loai polymer
cho tirng thwong hiéu (chai va nap).

Hinh 1. Hé théng phan tich hinh &nh Héa hoc Agilent LDIR 8700 cho phép
phan tich vi nhya dinh ky véi toc d6 cao, bao gom so lwgng hat co mat trong
mau, kich thwéc va thanh phan hoa hoc cua chung.

Hinh 2. May quang phd Agilent FTIR Cary 630 v&i mé-dun ATR béng kim cuwong.

Thi nghiém

Hai thwong hiéu nuwéc ubng déng chai cé sén trén thj trudong
(Hinh 3) da dwoc mua tir mét siéu thi dia phwong.

Thwong hiéu A Thwong hiéu B
Thé tich: 600 mL Thé tich: 600 mL
Gia: 3.20 AUD Gia: 0.90 AUD

Hinh 3. Chi tiét vé cac thuong hiéu nwéc ubng dong chai dwoc st dung trong
nghién ctu nay.


https://www.agilent.com/en/product/molecular-spectroscopy/ldir-chemical-imaging-spectroscopy/ldir-software/agilent-clarity-software

Chuén bj mau

Hai chai nwéc ubng (600 mL) dwoc loc qua cac b loc mang
Sterlitech polyester (PETG) phu vang, kich thwéc 0,8 um, I6p
pht 100/0 nm, dwdng kinh 25 mm. D& dam bao cac hat vi
nhya cé méat déu dwoc thu thap, bén trong chai va phiéu
dwoc riva mot 1an st dung nwéc khéng chira vi nhya. Dé
ng&n ngtra bo loc mang phu vang bi bién dang, phwong phap
loc chan khong béng frit kinh 16 nhé da dwoc siv dung. Vi bd
loc chan khéng bang thay tinh x8p ¢6 16 nhé s& hiru mat do
16 cao va cAu tric ran chéc, nén né gilp ap suét chan khong
phan bé déu hon. Khi qua trinh loc hoan tat, bd loc mang phu
vang duoc lay ra nhe nhang béng nhip va dat déu 1én gia d&
kinh. Sau d6, vong vang duoc siét chat dé dam bao bé mat
bd loc phéng déu, nhw dwoc minh hoa trong Hinh 4.

5. D4t bo loc 1én trén bé nang.

Hé théng phan tich hinh anh héa hoc LDIR 8700

Hé thdng phan tich hinh anh héa hoc dwoc diéu khién bang
phan mém Clarity, da dwoc s dung trong nghién clru nay.
Hai bd loc mang polyester (PETG) phu vang chira cac hat
vi nhwa tr méi mau da dwoc phan tich bang Agilent 8700
LDIR s&r dung phwong phap Phan tich Hat hoan toan ty
dong trong phdn mém Clarity. Cac théng sé thiét lap
phwong phap dwoc sir dung dé thu thap dir liéu dworc trinh
bay trong Bang 1. Tat ca cac théng sb cda thiét bi déu duwoc
cai d&t theo thiét 1ap méc dinh cla thiét bj.

6. L3p va van vong gitr bing déng thau

Hinh 4. Thiét bi loc mAu va cac budc chuan bi mau cho phan tich trén mang loc béng LDIR.



Thiét bi FTIR Cary 630 kém theo mé-dun ATR

May quang phd Cary FTIR tich hop mo-dun ATR kim cwong
dwoc st dung dé xac dinh nguén gdc clia hat vi nhwa cé trong
nwédc ubng déng chai. Cac mau (~5 mm) tlr ca than chai va
nép chai ctia mdi thwong hiéu dwoc do trwc tiép bdng mo-dun
ATR va dwoc xac dinh dwa trén thw vién polymer do ngu i
dung tao. Thw vién phd nay chira cac phd ATR cla nhirng
loai polymer phd bién nhat dwoc siv dung trong nganh cong
nghiép nhwa. Thw vién nay dwoc phat trién do sl dung B6
mau Polymer (Polymer Sample Kit) cia Scientific Polymer
Products, Inc. (ma sé catalog 205; s6 16 600801012), bao gdm
cac loai polymer: polystyrene, polypropylene, polyethylene
mat dd cao va thap, polyethylene terephthalate, polyvinyl
chloride, polycarbonate, poly (methyl methacrylate),
polyoxymethylene, polyamides va polytetrafluoroethylene.
Phwong phap tim kiém thw vién dwoc sir dung bang cach ap
dung thuat toan tim kiém su twong dbng véi cac tham sb
dwoc trinh bay trong Béng 2.

Két qua va thao luan

Phwong phap Phan tich Hat trong phan mém Clarity s& dung
ca hai ché do quét diém va quét dién réng cta LDIR. Ché do
quét dwoc sir dung trwdc tién dé quét nhanh ving mau da
chon (~16 mm dwéng kinh cho méi mang loc) tai mét buwdc
séng duy nhat nham xac dinh vi tri cac hat va xac dinh ranh
gid¢i cla tirng hat (Hinh 5). Sau khi cac hat dwgc xac dinh vj
tri, hé théng LDIR sé& di chuyén tw dong va nhanh chéng dén
tirng hat va thu phd day da trén toan dai budc séng (ché do
quét rong trong vung dau van tay ciia mién hdng ngoai gitra).
Sau d6, cac phd duwgc so sanh theo thoi gian thuc véi thw
vién phé Microplastics Starter 2.0. Phd khép tot nhat da dwoc
xac dinh va ghi nhan cho ttrng hat riéng Ié.

Déi vai thwong hiéu A, tdng cong 98 hat da dwoc phat hién,
tuy nhién chi cé bén hat vi nhwa dwoc xac dinh véi chi s6 do
khép phd Ién hon 0.8 (kich thuwéc trong khodng tir 20 dén
100 ym, Hinh 6). Cac hat con lai hodc la polymer nhya véi
chi s dd khé'p phd nhé hon 0.8, hoc la cac hat khéng phai
vi nhya nhu polyamide c6 ngudn gbc tw nhién va cac vat
liéu c6 ngudn gbc cellulose. Di véi thuwong hiéu B, sé lvong
hat dwgc phat hién nhiéu hon (tbng cong 1.112 hat), nhung
chi ¢é 33 hat dwgc xac dinh la vi nhya (kich thwoc tir 20 dén
703 um) dwa trén cac tiéu chi bao cao da dé cap trwdc do.

Bang 1. Cac tham sé st dung cho phwong phap phan tich tw dong vi nhya
bang Hé thdng Hinh anh Héa hoc Agilent 8700 LDIR.

Tham s6 Cai dat
Method Particle Analysis
Library Used Microplastics Starter 2.0%
Auto Scan On
Collect Visible Images Yes
Particle Sensetivity Automatic

Hit Quality Index Ranges

Hit quality mé ta mirc d6 tuong déng gitra phd clia
mau va phé trong thu vién tham chiéu. Trong thi
nghiém nay, cdc murc phan loai (tic la cach dac
trung mirc dé trung khdp phd theo céc mirc 'cao’,
'trung binh' va 'thap’) dugc thiét 1ap nhu sau:

- Low confidence (0.65 dén 0.75)

- Medium confidence (0.75 dén 0.85)

- High confidence (0.85 dén 0.99)

Bat ky hat nao ndm ngoai khodng nay (ttc la <0,65)
déu dugce phan loai la “undefined”

0-30
30-50
. F 50-100
Size Classification 100-200
Range (m) 200-300
300-500
>500
Scan Speed Default (8)
Sweep Speed Default (3, high speed)
Sweep Speed 0
Polarization Default (0)

Attenuation (%)

Default (0)/Auto

Bang 2. Cac tham s6 hoat déng clia Agilent Cary 630 FTIR-ATR.

Tham s& Cai dat
Method Library search
Library Used User-generated polymers library
Search Algorithm Similarity
Spectral Range 4,000 to 650 cm™
Background Scans 64
Sample Scans 64
Spectral Resolution 4cm”
Background Collection Air

Color-Coded Confidence
Level Thresholds

Green (high confidence): >0.97
Yellow (medium confidence): 0.95t0 0.97
Red (low confidence): <0.95
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Hinh 5. D@ liéu nhan dién va phan loai vi nhya trong hai thwong hiéu A (trén) va B (dwoi), dwoc phan tich truc tiép trén mang loc polyester ma vang béng hé
théng Agilent LDIR 8700. (A) Hinh anh hién thi clia ca hai bd loc. (B Hinh anh hdng ngoai dwoc quét tai budc séng 1.442 cm™ clia ca hai mang loc. (C) Cac
hat vi nhya dwoc 1am ndi bat — cac hat dwoc té mau dwa trén loai vi nhwa dwgc xac dinh trén ca hai mang loc. (E) D liéu théng ké tw dong dwoc tao dya
trén két qua nhan dién vi nhya trong hai thwong hiéu.

A 5. Polyethylene B 5 Polyethylene
[l Polyethylene terephthalate [ Polyethylene terephthalate
Polyamide
4 20

SO lwgng hat
N

S6 lwong hat
=

0
20-100 100-200 200-500 >500 20-100 100-200 200-500 >500
Kich thudce hat (um) Kich thudce hat (um)

Hinh 6. S6 lwong hat, khodng kich thwédc va céc loai hat dwoc xac dinh trong (A) thwong hiéu A va (B) thuwong hiéu B bang hé théng phan tich hinh anh héa hoc
Agilent LDIR 8700.



Vi nhwa PE va PET dwgc xac dinh & chat & nhiém & ca hai
thwong hiéu. Thwong hiéu A chiva 3 hat PE (chiém 75%) va
moét hat PET (chiém 25%), va thwong hiéu B chira 23 hat PE
(chiém 69%) va 3 hat PET (chiém 9%), nhw dwoc thé hién
trong hinh 7. Ngoai ra, thwong hiéu B cho thdy sy nhiém ban
vOi tdm hat PA (24%). Bén canh dé, cac hat khéng phai vi
nhwa ciing dwoc phat hién trong ca hai mau véi chi sé chat
lwong cao (Hinh 8).

Phan tich nguén géc vi nhya bang Cary 630 FTIR
Nhw mé ta trong phan thuc nghiém, thiét bi quang phd FTIR

Polyethylene
Quality 0571
Id# A20
Width  136.00 um
Height 80.00 um

Polyethylene terephthalate
Quality 0.838 User Defined

ld# A44 Accept Prediction
Width  40.00 um
Height 32.00 um
Notes

User Defined
Accept Prediction

ld#
Diameter 80.07 um

Area 5035.04 um*

Diameter 33.05um
Area 858.14 ym*

Notes Notes

oo o o
SIS
Absorbance

0

1600 1400 1200 1000

Wavenumber {cm)

1000 1600 1400 1200

Wavenumber {cm™)

Thuwong hiéu A

Polyethylene
Quality 0.976

A19

Width  463.00 pm
Height 111.00 um

1800 1600

Cary 630 v&i dau do ATR duoc st dung dé diéu tra ngudn gbc
clia vi nhia cé trong ca hai thwong hiéu. Loai polymer clia chai trong
ca 2 thwong hiéu dwoc xac dinh 1a PET véi chi s6 d6 khdp phé 1an luot
la 0.98027 va 0.97496, nhw thé hién trong Hinh 9. Két qua duoc
ma hoéa mau dwa trén cac nguwdng murc do tin cay do ngwoi dung
xac dinh (xem Bang 2). Trong khi nap cla hai thwong hiéu A va
B dwoc xac dinh 1a PE mat do cao, voi chi sé dd khop phd 1an
lwot 14 0.98571 va 0.98914, nhw thé hién trong Hinh 10. Thiét bj
quang phd FTIR Cary 630 dwoc diéu khién bang phan mém
Agilent MicroLab trén may tinh, st dung giao dién dd hoa dé
hwéng dan ngudi dung qua cac budc phan tich, tir viec dwa mau
vao dén khi bao céo két qua (Hinh 11).

Polyethylene terephthalate
User Defined
Accept Prediction

Quality 0.939
d¥  A39
Width  140.00 um
Height 80.00 um

User Defined

Accept Prediction
133.39 um
13974.58 ym*

Diameter 85.76 um
Area 5776.51 um*
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Notes

S
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Hinh 7. Vi du v& vi nhya (PE va PET) dwoc xac dinh trong ca hai thuwong hiéu A va B.

-
Cellulosic
Quality 0.847
g A2
Width  454.00 um
Height 1.27 mm
Notes [

Polyamide (naturally occurring) 2 &
Quality 0.54 User Defined

% A7L
Width  34.00 um
Height  29.00 um

User Defined

Accept Prediction
Diameter 325.13 um
Area 83025.00 um*

Accept Prediction Id#
Width

Height

Diameter 28.49 um
Area 637.66 um*

Notes Notes

54
&

14
S
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° 9o
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Thuwong hiéu A

Polyamide (naturally occurring) 2 @&
Quality 0915
A365
32.00 pm
44.00 pm

1600

Cellulosic
Quality 0.937
ld# As3

User Defined
Accept Prediction

User Defined

Accept Prediction
Diameter 82.55 um
Area 5351.85 um*

Diameter 34.74 um
948.04 pm*

Width  93.00 um
Height 98.00 um
Notes
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Hinh 8. Vi du v& hat khéng phai vi nhua (polyamide tw nhién va vat liéu cé ngudn gbc cellulose) dwoc xac dinh trong ca hai thuwong hiéu A va B.



Thwong hiéu A

» MicroLab + MicroLab
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Hinh 9. Phan tich dinh tinh vé chai bdng may quang phd Agilent FTIR Cary 630 (dwdng mau do) va két qua ddi chiéu thw vién (dwdng mau xanh). Bang hién

thi chi s6 do tring khép, thw vién st dung va tén mau déi chiéu cho ca hai thwong hiéu A va B.

Thuong hiéu A

» MicroLab + MicroLab

Current Sample —— Selected Library Hit

Thwong hiéu B

Absorbance
Absorbance

M
M

Ey

Rank  Quality Qualty

Library
Polymers Starter_1(15)

Hinh 10. Phan tich dinh tinh np chai bang may quang phd Agilent FTIR Cary 630 (dwdng mau do) va két qua dbi chiéu thw vién (duwdng mau xanh). Bang
hién thi chi s6 d6 tring khép, thw vién si dung va tén mau dbi chiéu cho ca hai thwong hiéu A va B.



@ B4t dAu phan tich. Thyee hién theo huéng din phin mém co
hinh minh hoa.

Nhanh chéng nhan két qua dwoc ma mau, dé
hiéu va cé thé x& ly ngay.

Hinh 11. Quy trinh lam viéc triec quan ctia phadn mém Agilent MicroLab PC gidp viéc tim kiém két qua véi may quang phd FTIR Agilent Cary 630 tré nén don
gian. Phan mém cé hwéng dan bang hinh anh ciing gitip giam nhu cau dao tao va han ché rii ro sai s6t do ngwoi dung.

Két qua nhan dang cho chai va nép cla ca hai thwong hiéu
phu hop véi div liéu thu dwoc tir hé thédng phan tich hinh anh
héa hoc Agilent LDIR 8700. Do d6, sw xuat hién nhiéu PE
trong ca hai mau co thé do qua trinh mé va doéng chai nuwéc
gay ra. Didu nay ciing da dwoc Samandra va cong sw (2022)
ghi nhan nhw mét ngudn cé kha néng.8 Ngudn gbc gay xuat
hién polyamide (PA) van chwa dwoc xac dinh mét cach ré
rang, tuy nhién, cé thé bat nguén t» bao bi chai, ngudn nwéc,
ho&c qua trinh 1ay mau bi nhiém ban. Tuy nhién, can thyc hién
thém cac nghién ciru dé xac dinh rd ngudn gbc thuc sy cla
né.

Két luan

S dung kha nang phan tich tryc tiép trén mang loc ctia Hé
théng phan tich hinh anh héa hoc Agilent LDIR 8700, téng
cong da phat hién dwoc 4 va 33 hat vi nhwa trong hai
thwong hiéu A va B twong &ng, véi chi s6 dd khép phd Ién
hon 0,80. PE va PET la hai loai polymer dwgc phat hién
thwéorng xuyén nhét & ca hai thwong hiéu. Mirc d6 chinh xac
va do tin cay cao trong viéc nhan dién PET, PE cling nhw
cac hat khéng phai vi nhya da dat dwoc trén mang loc ma
vang. Quy trinh lam viéc tw déng ctia Hé théng phan tich
hinh anh héa hoc Agilent LDIR 8700 hé tro' viéc xac dinh
chinh xac vi nhwa trén nhiéu loai nén mau khac nhau, dac
biét hiéu qua khi xt Iy s lwong mau I&n véi téc d6 nhanh.

Nghién ctru nay cho thay rang quy trinh chuan bi mau bang
phwong phap loc chan khéng két hop véi phan tich LDIR
mang lai hiéu qua cao trong phan tich vi nhya va giup tiét
kiem dang ké thoi gian. Phuwong phap phan tich truc tiép
trén mang loc bang LDIR yéu ciu it thao tac xt Iy mau hon,
tir d6 gidm nguy co’ nhiém ban mau, déng thoi cung cép do
chinh xac cao va tang théng lwgng mau.

Ngoai ra, may quang phé Agilent FTIR Cary 630 mang dén
mot giai phap don gidn dé xac dinh ngudn gbc cla vi nhya
thdong qua phan tich nhan dién polymer. Ban tin (rng dung
nay cho thy tinh linh hoat ctia FTIR Cary 630 trong viéc
dinh danh polymer, v&i mé-dun ldy mau va phuong phap
duorc thiét ké phu hop véi tirng (rng dung cu thé. Phan mém
Agilent MicroLab PC ¢6 giao dién trwc quan, huéng dan
bang hinh anh dé hiéu, giip ngwoi dung nhanh chéng ndm
bét, giam nhu cAu dao tao va han ché 16i van hanh. Nho do,
viéc truy tim nguén gbc vi nhya trong nhiéu loai nén mau
khac nhau tré nén dé dang hon.



Tai liéu tham khao

1.

GESAMP: Joint Group of Experts on the Scientific
Aspects of Marine Environmental Protection. Sources,
Fate and Effects of Microplastics in the Marine
Environment: a Global Assessment. International
Maritime Organization, 2015. GESAMP_microplastics
full study.pdf (europa.eu)

Adaptation of Definition of ‘Microplastics in Drinking
Water'. SCCWRP, S.W.R.C.B. 2021, 2020-0021.

Aslani, H. et al. Tendencies Towards Bottled
Drinking Water Consumption: Challenges Ahead
of

Polyethylene Terephthalate (PET) Waste Management.

Health Promotion Perspectives 2021, 11(1), 60—68.

Horton, A. A. et al. Microplastics in Freshwater and
Terrestrial Environments: Evaluating the Current
Understanding to Identify the Knowledge Gaps and
Future Research Priorities. Sci. Total Environ. 2017,
586, 127—141. DOI: 10.1016/j.scitotenv.2017.01.190

Théng tin bd sung

Mason S. A.; Welch V. G.; Neratko, J. Synthetic
Polymer Contamination in Bottled Water. Front.
Chem. 2018, 6,

407. DOI: 10.3389/fchem.2018.00407

Primpke, S. et al. Reference Database Design for the
Automated Analysis of Microplastic Samples Based on
Fourier Transform Infrared (FTIR) Spectroscopy.
Anal. Bioanal. Chem. 2018, 410, 5131-5141. DOI:
10.1007/ s00216-018-1156-x

De Frond, H.; Rubinovitz, R.; Rochman, C. M.
MATR-FTIR Spectral Libraries of Plastic Particles
(FLOPP and FLOPP-e) for the Analysis of
Microplastics. Anal. Chem. 2021, 93(48), 15878—
15885. DOI: 10.1021/acs.

analchem.1c02549

Samandra, S. et al. Assessing Exposure of the
Australian Population to Microplastics Through Bottled
Water Consumption. Science of the Total Environment,
837, 155329. DOI: 10.1016/j.scitotenv.2022.155329

Hé théng phan tich hinh anh héa hoc Agilent 8700 LDIR Chemical Imaging System

Phan mém Agilent Clarity Software
Microplastics Technologies FAQs
Phan tich vi nhya trong nude

M4ay quang phé Agilent Cary 630
Tdng quan vé ATR-FTIR Spectroscopy

www.agilent.com/chem/8700-Idir

DE61429752

This information is subject to change without notice.

© Agilent Technologies, Inc. 2023
Printed in the USA, February 2,2023
5994-5616EN

3% Agilent

Trusted Answers


https://ec.europa.eu/environment/marine/good-environmental-status/descriptor-10/pdf/GESAMP_microplastics%20full%20study.pdf
https://ec.europa.eu/environment/marine/good-environmental-status/descriptor-10/pdf/GESAMP_microplastics%20full%20study.pdf
https://doi.org/10.1007/s00216-018-1156-x
https://doi.org/10.1007/s00216-018-1156-x
https://www.agilent.com/en/product/molecular-spectroscopy/ldir-chemical-imaging-spectroscopy/ldir-chemical-imaging-system/ldir-chemical-imaging-system
https://www.agilent.com/en/product/molecular-spectroscopy/ldir-chemical-imaging-spectroscopy/ldir-software/agilent-clarity-software
https://www.agilent.com/en/product/molecular-spectroscopy/ldir-chemical-imaging-spectroscopy/best-technologies-for-microplastics-analysis
https://www.agilent.com/en/solutions/environmental/water-testing/microplastics-analysis-in-water
https://www.agilent.com/en/product/molecular-spectroscopy/ftir-spectroscopy/ftir-benchtop-systems/cary-630-ftir-spectrometer
https://www.agilent.com/en/product/molecular-spectroscopy/ftir-spectroscopy/atr-ftir-spectroscopy
http://www.agilent.com/chem/8700-ldir
http://www.agilent.com/
http://www.agilent.com/
http://www.agilent.com/
http://www.agilent.com/
http://www.agilent.com/

