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Nguyén ly TGA va pham vi itng dung
Phan tich nhiét trong lugng (TGA) st dung chuang trinh nhiét d6 dé theo déi méi quan hé giira khéi lugng mau véi

nhiét d6 hodc thai gian. Hé théng co ban gém 10 gia nhiét, can, b6 diéu khi€n nhiét do va hé théng ghi nhan dir
liéu.

‘ Pat mau Q Chuong trinh nhiét e Theo déi khéi lugng e Phan tich duong cong

Mau dugc dat trong chén Gia nhiét/lam ngudi theo Can dbé chinh xac cao ghi Dt liéu TG/DTG hé trg
nung bén trong 0. toéc do va cac giai doan da nhan bién thién khai danh gia én dinh nhiét va
cai dat. lugng theo thoi gian thuc. nhiét do phan huy.

Ung dung dugc nha san xuat liét ké

Nhua & polymer Cao su

eo déi bay hoi, phan hdy, ham lugng tro va thanh anh gia thanh phan, carbon black va phan vo co.
phan.

Duoc pham
anh gid mat 8m, dung méi va bién déi theo nhiét.

Son & I6p phu
ghién cu 6n dinh nhiét va cac giai doan mat khaoi
luong.

Chat xuc téac Vat liéu vé co / kim loai

eo doi bién thién khoi lugng trong qua trinh x{r ly ghién clu oxy hoéa, khir va phan du sau nhiét phan.

nhiét.

Tai liéu nha san xudt néu TGA dugc sir dung réng rai trong nghién clru & phat trién, téi uu héa quy trinh va kiém soat chat lugng
cho nhuya, cao su, I6p phu, dugc phdm, xuc tac, vat liéu vb co, kim loai va composite.
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TONG QUAN

So sanh nhanh DZ-TGA101 va DZ-TGA201

Théng sé / tinh nang DZ-TGA101 DZ-TGA201

Dai nhiét do

DO chinh xac nhiét dé
T6c d6 gia nhiét

Lam lanh

DO chinh xac hé can
Do phén giai hé can
Dai can

Diéu khién khi

Piéu khién luu lugng

Chan khéng
Mé& réng ghép néi
Thiét k€ 10

Kich thudc

RT-1250 °C

+0,1°C

0,1-100 °C/phiit

Nuéc + khong khi; 1000 -> 100 °C <=20 phut

0,01 mg

0,1 ug (tai liéu ghi khéng c6 & ban tiéu chuén)

Theo tai liéu hang: 0,01 mg dén 3 g; ma rong dén 50 g
2 kénh khi

Luu lugng ké phao 0,1-200 mL/phdt; MFC 0,1-300
mL/phut tuy chon

Khéng néu trong tai liéu
C6 c6ng xa thuan tién cho mad réng IR
C&u tric md phia trén

460 x 530 x 410 mm

RT-1250 °C

+0,05 °C

0,1-100 °C/phdt

Nudc + khong khi; 1000 -> 100 °C <=20 phut
1 pg

0,1ug

0,001 mg dén 5 g; mé réng dén 50 g

3 kénh khi tich hop
MFC 0,1-300 mL/phut, diéu khién theo chuong trinh

Tuy chon téi 2,5 x 102 Pa
C6 thé ma rong IR, GC, MS
Ld tu déng nang/ha, hé trg lam ngudi nhanh

555 x 520 x 535 mm

Khéac biét néi bat theo tai liéu hdng: TGA201 tang doé chinh xac nhiét do, nang cap hé can, b6 sung 3 kénh khi v6i MFC, tly chon
chan khéng va kha nang ghép néi cac ky thuat phan tich khi thoat.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich.



DZ-TGA101

o) NATEL

DZ-TGA101 - Cau truc va thiét ké

DZ-TGA101 la may phan tich nhiét trong lugng st
dung can nhiét vi lugng két hop 10 gia nhiét diéu
khién theo chuong trinh. Thiét bi theo déi thay déi
khéi lugng mau theo nhiét dé hoac thoi gian dé
danh gia 6n dinh nhiét, nhiét do6 phan hly va céac
dac trung lién quan.

s 21.438 «

& 1,012

Uu diém cau truc theo brochure nha san xuat

DAy gia nhiét Cam bién khay
Lo str dung day hgp kim kim loai quy quan hai hang fa hgp kim kim loai quy, chiu nhiét, chéng oxy héa va
nham gidm nhiéu va tang kha nang chju nhiét d6 cao. chéng an mon.

Tach nguén & lam mat Cau tric mé phia trén
guon dién va hé tuan hoan lam mat tach khai than € thao tac; c6 cong khi xa dé€ thuan tién ma rong két
may dé€ giam anh hudng nhiét va rung Ién can nhiét vi ndi v4i hong ngoai va thiét bi khac.
lugng.

Lo cach ly Cach nhiét kép
idm anh hudng nhiét Ién khung may va hé can. an 10 dung cach nhiét kép nham cai thién do tuyén
tinh.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich.
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DZ-TGA101 - Piéu khién va ph

,
=
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Bd xir Iy ARM
ang téc do lay mau va xi ly dir liéu.

9 Thu nhan 4 kénh AD
u nhan tin hiéu TG va tin hiéu nhiét do T.

9 Piéu khién PID
iéu khién gia nhiét chinh xac va hé trg quét gidam nhiét

do theo tai liéu hang.

9 USB hai chiéu
ho phép cai dat théng s6, van hanh va dimng thiét bi tir

phan mém may tinh.

Phan mém van hanh: chuong trinh hé trg téi da 50

phan doan (c6 thé mé rong), tu déng luu, xuat dir liéu
e Man hinh cam tng 7 inch th?.ExceIAva~ba.1Ao cao phov PDF; cho phEE) so sanhldong
y R o ) . ¥y . thai 50 b6 dir liéu theo ca truc ngang va doc. Chirc
Man hinh mau 24 bit, ho trg giao dién nguoi - may va nang audit trail va phan quyén Ia tiy chon.

hiéu chudn TG trén man hinh.

Giao ti€ép d{r liéu: USB hai chiéu; tuy chon RS232 hoac
RS485 va mo-dun truyén khong day. Tan sé thu nhan
dit liéu c6 thé tuy chinh trong khoang 1-30 Hz.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich.
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DZ-TGA101 - Théng sé ky thuat

DZ-TGA101

Dai nhiét do

D06 chinh xac nhiét do
T6c do gia nhiét
Phuong phap lam lanh
T6c doé lam lanh

Ché do6 quét

DO chinh xac hé can
Do phan gidi hé can
Dai do hé can

Cam bién

Vat liéu day gia nhiét
Diéu khién khi

Chi thij luu lugng

Dién ap / cong suét
Man hinh

Kich thuéc

RT-1250 °C

+0,1°C

0,1-100 °C/phut

Lam lanh bang nuéc + khéng khi

1000 °C -> 100 °C <=20 phut

Gia nhiét, lam ngudi, gilt nhiét

0,01 mg

0,1 ug - tai liéu ghi khéng ap dung cho phién ban tiéu chuan
Theo tai liéu hang: 0,01 mg dén 3 g; c6 thé€ mé rong dén 50 g
Loai K

Nickel-chromium

2 kénh, hd trg N2, Oz, khéng khi, CO, Ar...

Luu lugng ké phao 0,1-200 mL/phut; tuy chon MFC 0,1-300 mL/phut
AC 220 V /50 Hz hoac tuy chinh; <=1000 W

LCD cam Ung 7 inch, mau 24 bit

460 x 530 x 410 mm

Tuy chon lam mét nudc: dai nhiét 10-30 °C, hé trg lam ngudi nhanh than 16 va bdo vé hé can khoi blc xa nhiét; vong lam mat
phia trén mé-dun can gilp duy tri nhiét dé én dinh.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich. 6
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DZ-TGA101 - Tiéu chuan va vi du duéng cong

Tiéu chudn duogc brochure liét ké N&i dung / pham vi mé ta trong tai liéu
ISO 11358 series Nguyén tac chung vé phan tich nhiét trong lugng cla polymer nhua.
ISO 247-2:2018 Cao su - xac dinh ham lugng tro bang TGA.
I1SO 9924 series TGA xéac dinh thanh phan cao su va elastomer.
ASTM E1131/E1131-20 Phan tich thanh phan vat liéu polymer va vé co.
ASTM E2550 Dénh giad dac tinh mat khéi lugng trong qua trinh tang nhiét.
ASTM D6370 / D8474 Phan tich thanh phan cao su va carbon black tai ché (rCB).
ASTM D3850 Nghién cru hanh vi phan hiay nhiét clia vat liéu composite.
To%

101 - Emperature(-C): 115.03-284.11
Weightlessness: -12.31%

Temperature{C): 389.06- 548.10
Weightlessness: -19.14%

Temperature("C): 643.11-842.11
Weightlessness: -30.74%

50

) ED ™ 500 1600 Vi du dudng cong TGA: brochure thé hién cac giai doan mat
khéi lugng theo nhiét dé. Mdi bac thay déi khéi lugng tuong
ng vGi mét qué trinh bay hoi hodc phan hady ciia mau.

Danh muc tiéu chudn trén dugc trinh bay theo brochure nha san xuat. Khi 4p dung cho hé so thir nghiém, can kiém tra phién ban
tiéu chudn hién hanh va pham vi dp dung cu thé.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich. 7
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DZ-TGA201 - Thiét ké nang/ha lo

DZ-TGA201 st dung nguyén ly TGA diéu khién
nhiét dé theo chuaong trinh, két hop can vi lugng
dé€ ghi nhan thay déi khéi lugng theo nhiét do
hoac thoi gian. Thiét bi dugc thiét ké véi co cau 10
ty déng ndng/ha nham hd trg thao tac va lam
ngudi nhanh.

Uu diém cau truc theo brochure nha san xuat

Cam bién khay hop kim quy

D&y 16 Pt-Rh
hiu nhiét, chéng oxy héa va chéng an mon.

ai liéu mé ta day hgp kim platinum-rhodium quan hai
hang, gidm nhiéu va tdng kha nang chiu nhiét.

Tach nguén va tan nhiét Lo céch ly
idm tdc dong cda nhiét va rung Ién hé can vi lugng. an ché anh hudng nhiét 1&n chassis va can nhiét vi
lugng.
Cach nhiét kép Tu dong nang/ha

0 trg lam ngudi nhanh; c6 c6ng xa dé ghép néi véi IR

ai thién do tuyén tinh cuda 0.
va cac ky thuat khac.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich.
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DZ-TGA201 - Pieu khién, phan mém va ghép noi

B6 xit Iy ARM
Lay mau va x{ ly dit liéu téc dé cao.

Thu nhan 4 kénh AD
u nhan tin hiéu TG va nhiét d6 T.

QD

Piéu khién PID
ia nhiét nhiéu giai doan va gilt nhiét 6n dinh.

QD

USB hai chiéu
o phép diéu khién tir phan mém may tinh.

Q9

Phan tich phan mém: % mat khéi lugng TG, téc do mat
khoi lugng DTG, cac méc nhiét do mat khéi lugng (vi

Man hinh cam tng 7 inch du 1%), khdéi lugng du va nhiét dé phan hay.

au 24 bit, cho phép hiéu chudn TG truyc ti€p trén man
hinh.

a4

Khi va MFC: 3 kénh khi tich hgp; hé trg Nz, Oz, khéng
khi, COz, Ar... MFC diéu khién theo chuong trinh trong
dai 0,1-300 mL/phut (c6 thé mé rong).

Kha nang md réng: tai liéu nha san xuat néu kha néng
ghép ndi véi phé hong ngoai, sac ky khi va khai phs dé
phan tich khi thoat.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich. 9
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DZ-TGA201 - Théng sé ky thuat

DZ-TGA201

Dai nhiét do

D06 chinh xac nhiét do
T6c dé gia nhiét

Lam lanh

Ché do quét

Do chinh xac hé can
Do phan gidi hé can
Dai do hé can

Chan khong

Cam bién

Vat liéu day gia nhiét
Diéu khién khi

Luu lugng khi

Giao ti€p

Tan s6 thu nhan dir liéu
Dbién ap / cong suat

Kich thuéc

RT-1250 °C

+0,05 °C

0,1-100 °C/phut

Nudc + khéng khi; 1000 °C -> 100 °C <=20 phut

Gia nhiét, lam nguéi, gitr nhiét

1 ug

0,1 ug

0,001 mg dén 5 g; cé thé ma rong dén 50 g

Tuy chon hé chan khéng, 4p suat cé thé dat 2,5 x 107 Pa
Loai K

Nickel-chromium

3 kénh khi tich hop; Nz, Oz, khéng khi, COz, Ar...

MFC 0,1-300 mL/phdt, diéu khién luu lugng theo chuong trinh
USB, RS232, RS485; tuy chon truyén khéng day

1-30 Hz, c6 thé tuy chinh

AC 220 V /50 Hz hodc tuy chinh; <=1000 W

555 x 520 x 535 mm

TUy chon cdu tric 19: tai liéu néu kha nadng dua cac khi phan tng nhu hoi nudc va CO2 vao hé dé thuc hién cac phép hap phu, oxy
héa - khir va cac phép thir lién quan.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich.
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DZ-TGA201 - Vi du phan tich calcium oxalate

Tg'% |
1004 = Emperature("C): 115.03-284.11
Weightlessness: -12.31%
Temperature{®C): 389.06- 548.10
Weightlessness: -19.14%
Temperature{*C): 643.11- 842.11
Weightlessness: -30.74%
207
0t r - T - T
0 200 400 600 800 1000

femp/C
Phan tich dir liéu trong brochure: calcium oxalate c6 ba giai doan mat khoi lugng ré rét trong khoang RT-1000 °C.
Giai doan 1 lién quan mat nudc; giai doan 2 la qua trinh phan hdy calcium oxalate thanh calcium carbonate; giai
doan 3 la phan hdy calcium carbonate thanh calcium oxide.

RT-300 °C 350-550 °C 600-850 °C
’ Mat 12,31% Mat 19,14% Mat 30,74%
Mat phan ti nuéc Phan huy tao CaCOs Phan hdy CaCOs tao CaO

Place an empty
crucible and
open the
software

Remove the Open the circulating
crucible and reset water and raise the
the quality to zero fumace body

Experiment
completed, graph

analysis

Enter experimental
Lower the fumace information info
Take out the emph
body and start the ake oul the empty the software and

crucible and putin
experiment after the the oarpie record the quality
quality is stable Pl of the empty
crucible

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich. 11
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DZ-TGA201 - Cao su va phan tich khi thoat

weight% Temp / C

L e & Time{min):6.01- 28.01 _—
Weightlessness: -19.14%,4.02mg 1 B00
Temperature(*C): 80.40- 316.70

Time(min):2.00- 102.01
Weightleszness: -93.62%,19.66mg 400
Temperature{"C): 42.40- 650.10

a0 e — Time{min):28.01- 48.00 |
}/ \ Weightlessness: -52.48%,11.02mg | 300
o '1L Temperature(*C): 316.70- 550.10
N 200
}  Time{min):69.00 - T8.00
Weightlessness: -21.95%,.4.61mg - 100
s '-.\ Temperature{®C): 550 - 650.10
it i
D T T T T T T 0
0 20 40 60 80 100

Time / min

Vi du cao su theo brochure: phép TGA cho phép tach céc giai doan mat khéi lugng cla cao su. Tai liéu vién dan
ISO 9924-1:2016 va mo ta giai doan bay hoi ban dau, giai doan cracking cia phan hitu co, sau d6 cap oxy &
550-650 °C d€ dét carbon black.

19,14% 71,62% 21,95%
Mat khéi lugng giai doan dau téi 316,7 Ham lugng phan hiru co mat khéi lugng Ham lugng carbon black dugc néu trong
°C téi 550,10 °C vi du brochure

Ghép noi TGA-FTIR: brochure minh hoa cau hinh ghép
TGA vGi FTIR. TGA theo déi bién thién khaéi lugng, trong
khi ky thuat ghép néi c6 thé hé trg nhan dién thanh
phéan khi sinh ra trong qua trinh gia nhiét.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich. 12
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DZ-TGA201

DZ-TGA201 - Tiéu chuan va tai liéu ing dung

Brochure DZ-TGA201 liét ké céc tiéu chudn sau. Danh muc dugc gilr theo tai liéu nha san xudt; ngudi sir dung can
ki€m tra phién ban hiéu lyc va tinh phu hop trudc khi dua vao pham vi thir nghiém.

Tiéu
ASTM D3386

ASTM E831-2019
ASTM E831-2014
GB/T 33047.3-2021
GB/T 32868-2016

GB/T 14837.2-2014

ASTM E831-06

DIN 51045-3-2009
GB/T 4498.2-2017
GB/T 31984-2015

GB/T 29189-2012

M6t sé hinh anh bai bao / itng dung duoc brochure nha san xuat trich dan
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Scanning clction mictoscope (SEM) images were takn an 3 JEOL JSM- 7610F

field emission scanning clectron

clectron pe (TEL

images were obtained on a JEOL JLM-ZH]O field emission transmission A:[::umn
microscope. High-angle annular dark-field scanning TEM (HAADF-STEM) and cnergy
dlsp:n[\: Xeray (EDX) clemental mapping images were taken on o TALOS F00X G2

electron

LE;.mcnuL analysis of catalysts was performed using a PerkinElmer ICP 2100
inductively coupled plasma emission spectrometer.
N2 adsorption-desorption isotherms were obtained on a Micromeritics ASAP 2020

adsorb:

runner-Emmett-Teller (BET) surface area was calculated from the linear part

of the BET plot. The pore size distribution was calculated from the adsorption branch of

the isotherm by the BJH method.

Water droplet contact angles were tested by a JCY-4 contact angle meter. X-ray
photoclectron spectroscopy (XPS) spectra were obtained using a Thermo ESCALAB

250X1 The Raman sp

of the materials were measured on a

LahRAM HR-800 laser confocal Raman spectrometer.
The thermo-gravimetric curves of the carriers were measured on 4 DZ-TGA105
by using an

thermogravimetric analyzer. XRD images of the materials were obtained

ray diffractometer XRD-T000.

Nguén: tai liéu ky thuat Nanjing Dazhan Testing Instrument Co., Ltd. - NATEL bién dich.

suspension of 1H,1H,2H 2H-perfluorodecyltriethoxysilane and
tetraethyl orthosilicate in the presence of silica nanoparticles
(see Li et al’™), followed by hydrolytic condensation to obtain
a superomniphebic surface. For reducing the resting time of
the paper-based microfluidic actuator, separator papers were
immersed into petroleum ether for 5 min before embossing.

SEM was carried out in an Hitachi $4800 FEG. To characterize
the separator paper, thermagravimetric analysis (TGA) was con-
ducted from room temperature to 800 °C with a heating rate of
10 °C min "' using a Thermogravimetric Analyzer (DZSIGATOL,
and Fourier transform infrared (FTIR) was
conducted with 2 wavelength range of 400-4000 cm ™" using an
FTIR spectrometer (Spectrum Two, PerkinElmer)

The paper-based microfluidic channel was made by the paper
embossing method introduced in Thuo et al*™ The fabrication
pracedure is shown in Movie S1, Supporting Information. First,
the paper was wetled for easier deformation. Then, a pair of
Polylactic Acid (PLA) dies with complementary shapes fabricated
by a 3D printer were used to emboss the paper. The resulted

papers listed in Table 1. The ones that can achieve a large
and fast bending motion were found to be hydrophobic papers
that allow the applied water to be retained in droplet forms and
produce a large differential swelling. The one selected for fabri-
cating the microfluidic actuator can bend by >90° in %155 by a
water droplet of 30 uL Before being totlly absorbed into the
paper, the water droplet can be removed actively to speed up
the reverse motion.

3.1. Physical Properties of the Papers Tested

The studied commercially available hydrophobic papers were
separator paper, tracing paper, baking paper, and wax paper
Two hydrophilic ones, filter paper and printer paper, were also
studied for comparison. All these papers are composed of cellu-
lose, and the separator, baking and wax papers contain a hydro-
phobic coating. Their water contact angles, weight in grams per
square meter, and thickness are given in Table 1. Three baking
papers were tested 1o investigate the requirement for producing

open channel was dried by air and painted with a hydrophobi
barrier pap pen (CIRISC) to block water absorption. Then, the
open channel was covered by a transparent adhesive film tape
(Fellowes adhesive sheet, PET/EVA/LDPE} to complete the

A synergistic effect of MXene/MWCNT enables self-healable and low percolation

large induced actuation in the sut section.

3.2 Water and Moisture-Induced Bending/Rolling-Up

elastomer sensor: A combined experiment and all-atom molecular dynamics

ZFu, Q Chen, JHe, SLi, R Ming, ¥ Wei, Y Xu__. -
The thermal weight loss experiments were carried out usin

Science and Technology, 2023 - Elsevier

Shanghai

Research and Development Science. The sample near 10 mg was placed in the crucible, and

w7 W3R #5ImEaE 2 BE

ASTM D696
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NATEL

Tong hop cau hinh va théng tin NATEL

Hai model c6 clung dai nhiét d6 dén 1250 °C va cung hd trg chuong trinh gia nhiét, lam ngudi va gilr nhiét. Céc
di€m khac biét chinh nam & hé céan, diéu khién khi, tly chon chan khéng, co cau 16 va kha nang ghép néi.

Nhu cau ky thuat Céau hinh dugc thé hién trong brochure

TGA co ban, 2 kénh khi, luu lugng ké phao DZ-TGA101
Do chinh xac nhiét d6 +£0,05 °C va hé can 1 ug DZ-TGA201
MFC 3 kénh tich hgp, diéu khién theo chuong trinh DZ-TGA201
Tuy chon chan khéng dén 2,5 x 102 Pa DZ-TGA201
Mé réng ghép ndi IR / GC / MS DZ-TGA201

DZ-TGA101 va DZ-TGA201 déu c6 dinh huéng ma

Coéng xa thuan tién cho md rong IR rdng theo ti lidu hang

NATEL VIET NAM

NA I E L Thiét bi & giadi phdp phong thi nghiém

www.natel.com.vn
Tai liéu nay dugc NATEL bién dich va trinh bay lai tr hai brochure ky thuat DZ-TGA101 va DZ-TGA201 cta Nanjing Dazhan
Testing Instrument Co., Ltd. Théng s6 va tiéu chuén trong brochure nén dugc déi chiéu lai v6i cau hinh chao hang chinh
thic trude khi dat mua hoac dua vao hoé so phuang phap.

ment Co., Ltd.

Brochure hdng néu doanh nghiép hoat dong trong linh vuc thiét bi phan
tich nhiét, vé6i cadc dong DSC, DTA, TGA, thiét bj xac dinh carbon black va
thiét bj do dan nhiét.

Co., Ltd. | www.natel.com.vn
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