THONG TIN DU AN
“PHONG THI NGHIEM VAT LIEU VA CONG NGHE HYDRO”

I. Thong tin tom tit vé dw an
1. Tén dw dan: Phong Thi nghiém Vat li¢u va Cong nghé Hydro
Co quan chu dau tw: Vién Khoa hoc vt liéu
Téng kinh phi = 100.000.000.000 dong
Nguén vén : Ngan sach Nha nudce
Thoi gian thwce hién: 01/2021 -12/2024

Muc tiéu cua dw an:

o kA~ D

Muc tiéu chung:

Xay dung duoc “Phong thi nghiém Vit lieu va Cong nghé hydro”, cb kha nang dap
g yéu cau ca vé nghién ctru co ban va nghién ctru ing dung trong linh vyc vt liéu
va cong ngh¢ lién quan t61 ndng lugng hydro, dat trinh o trung binh kha trong khu
vue, timg bude dong gop dugc vao sy phat trién niang luong hydro ¢ Viét Nam, ting
cuong hop tac qubc té trong mot linh vuc nghién ciru dang duge ca thé gidi quan tam.

Muc tiéu cu thé:

- Trang bi duoc hé thong thiét bi c6 kha ning dap ng yéu cau vé nghién ciru co
ban va nghién curu phat trién cong nghé 16i cho 3 cong doan chinh ctia cong nghé
hydro Ia: san Xuét hydro, tich trit hydro va pin nhién liéu hydro.

- Xay dung dugc tram thur nghi€ém pin nhién li¢u hydro cong suat dén 5 kW, dap
ung yéu cau thir nghiém cac loai pin c6 kha nang img dung trong thuec té.

7. Tém tit ndi dung dy dn:

Pau tu Phong thi nghiém Vat liéu va Cong nghé hydro tap trung chu yéu vao 03
cum thiét bi chinh nhu sau day:

a) Cum thiét bi cong ngh¢ san xudt hydro

+ Cac thiét bi phuc vu nghién ciu ché tao va phan tich tinh chat vat liéu tao ra
hydro tir nuéc bang cac qué trinh quang - hoa;

+ C4c thiét bi phuc vu ché tao va phan tich théng sé ki thuat cac mau linh kién va
thiét bi tng dung trong dién phan hydro.

b) Cum thiét bj cong nghé tich tri/gidi phong hydro

+ Céc thiét bi phuc vu nghién ciru ché tao va phan tich tinh chat vat liéu ran ding
dé tich trix hydro;



+ Céc thiét bi phuc vu nghién ciru ché tao va phan tich thdng sé ky thuat cac mau
linh kién va thiét bi ttng dung trong qué trinh giai phong hydro tir vat liéu tich trir dang
ran.

¢) Cum thiét bi cdng nghé ché tgo pin nhién liéu hydro

+ Céc thiét bi nghién ctru cong nghé ché tao va phan tich tinh chat vat liéu lam
pin nhién li¢u hydro;

+ Céc thiét bi phuc vu ché tao va phan tich théng sé ky thuat caa pin nhién liéu
hydro.

+ C4c thiét bi nghién cau cdng nghé ché tao pin nhién liéu phuc vu van tai va
nang luong dan dung.

Phan 16n céc thiét bi cua du an duoc lép dat tai cac phong thi nghiém tai nha B2
va A2 thudc Vién Khoa hoc vat lidu, Khu 18 Hoang Qudc Viét, Cau Gidy, Ha Noi.
Riéng hang muc Tram thir nghiém pin nhién liéu 100W va 5kW duogc lép dat tai Khu
trién khai cong nghé cua Vién Khoa hoc vat liéu, s6 172 duong Tuu Liét, Tam Hiép,
Thanh Tri, Ha Noi nhim dam bao yéu cau vé phong chéng chay nd.



Danh muc thiét bj da dwoc trang bj

Pon vi: dong
Tén thiét bi pvr| S0 Gia tri Vitrilip | Nguoi chju trach
: lwong ’ dat nhiém van hanh
T Theo thue té mua sim
Theo dé}cu’o’lolg iwg’c (}uyét (bao (bao (g:(ém tlfréng tf:n nfode{, 97 584.679.636
gom ca diéu chinh) hang sin xudt, xudt xir, thong
$0 ky thudt chinh néu can)
H¢ danh gia bo dién phan S00W |H¢ danh gia by dién phan
Model: 600ETS 500W
Hang san xuat: Scribner Model: WETS SE1K-PE
Xuat xu: My (hodc twong duong)  |Hang san xuat: Scitech Korea
Thong so ky thudt chinh: Xuat xt: Han Quoc
- COng suat: 1én dén SO00W Thong so ky thudt chinh:
-Daidiénap: 0-5V - Cong suat: 1én dén 1500W
- Dong t61 da: 100A - Dai dién ap: 0-30 V
- Dong hoat dong: - Dong t61 da: 100A P607. B2
+20/7/0,7/0,07A - Dong hoat dong: 18 H(,)élng, N
- D0 phan giai: < 0,007% +20/5/0,05A . . .2 | bo Chi Linh
1| _Patva doc dién 4p vs. WE: >£5 | - DO phan gii: < 0,001% He | 01 | 6.458.400.000 | Quoc Vict, | o Thy San
S S Cau Giay, :
\Y - bat va doc dién ap vs. WE: > Ha Né:

- B phan gidi do di¢n ap: < 152
A4

- Kiéu do: quét EIS va don tan
HFR trong tho1i gian thuc

- Bom cung cap nude: 50 — 400
mL/min, duoc diéu khién béng
phan mém

- Nhiét d6 nude ddu vao: tir nhiét
d6 phong tdi 95°C

5V

- BJ phan giai do dién ap: <
100 pv

- Kiéu do: quét EIS va don tan
HFR trong thoi gian thuc

- Bom cung cap nudc: 50 — 900
mL/min, dugc diéu khién bang
phan mém

- Nhiét d¢ nude dau vao: tir




nhiét d6 phong tdi 95°C

May sic ky Ion

May sic ky Ion P209, B2,
M~odeI:VDIOI>II.EX INTEGRION M~odeI.5D|onAe>.< Integrion 184H°"5‘T‘A9 Pham Thi Hai Thinh
Hang san xuat: THERMO Hang san xuat: Thermo Hé 01 3.198.000.000 | Quéc Viét, | . . j
SCIENTIFIC Scientific Chu Giy, | L€ Quang Vinh
Xuat xtr: My (hodc tuong duong) | Xuat xir: My Ha Noi
Thiét bi do hiéu suit lwong tir Thiét bi do hiéu suit lwong tir P112, A2,
M~odeI.qIQE-AZ(.)OB. M~odeI.WIQE-A’2(.)OB. 184H03‘HA9 Pham Duy Long
Hang san xuét: Oriel/Newport Hang san xuat: Oriel- Hé 01 2.888.000.000 | Quéc Viet, | . .
Xuét xir: My (hodc tuong duong) | MKS/Newport Chu Gidy, Lé Ha Chi

Xuat xtr: Mexico Ha Noi
Thiét bi dién héa da niing Thiét bi dién héa da niing P112,
Model: AUT302N. FRA32M.S Model: PGSTAT302N A2 18
Hang san xuat: Metrohm Hang san xuat: Metrohm . Hoang | Pham Duy Long
Xuét xir: Thuy Sy (hodc tuong Xuat xtr: Ha Lan Cal 01 1.970.000.000 Qudc Viét, | Lé Ha Chi
duong) Cau Gidy,

Ha No6i

Nguon sang Xenon 300W anh Nguon sang Xenon 300W anh P112,
sang don sac voi filter sang don sac voi filter A2, 18
Model: TLS130B-300X Model: TLS130B-300X .. Hoang | Pham Duy Long
Hang san xuat: Newport Hang san xuat: Oriel- Cal 01 1.320.000.000 Quéc Viét, | Lé Ha Chi
Xuat xtr: My (hodc twong duong) | MKS/Newport Cau Gidy,

Xuat x1r: Mexico Ha Noi
Thiét bi do dién tré tiép xic Thiét bi do dién tré tiép xic P604, B2,
Model: 34420A + B2902A Model: 34420A + B2902A 18 Hoang X s

~ \ ' : ~ . A . . . ....2 | bo Chi Linh

Héng san xuat: Keysight Hang san xuat: Keysight Céi 01 980.000.000 | Qudc Viét,
Xuat xtr: Malaysia/My (hodc Xuat xr: Malaysia Cau Gidy, Pham Thy San
tuong duong) Ha Noi
T thao tac cach ly vé trung T thao tac cach ly vo trung - P124, x . .
Model: AS-600S Model: AS-600S Cai 01 80.500.000 A2, 18 Nguyén Hoang Tung
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7 Héng san xuat: AS-ONE Hang san xuat: AS-ONE H,Oélng Lé Thi Quynh Xuan
Xuat xtr: Nhat Ban (hoac tuong Xuat xur: Nhat Ban Qgéc V@ét,
duong) Cau Giay,
Ha Noi
May ly tam May ly tdm P124,
8 Model: Z 36HK Model: Z 36 HK A2, 18
Hang san xuat: Hermle Hang san xuat: Hermle B Hoang Nguyén Nhat Linh
Xuat xtt: Puc (hodc twong dwong) | Xuat xt: Puc Cal 01 525.000.000 Québc Viét, Nguyén Thi Giang
Cau Gily,
Ha Noi
Bé rira siéu Am Bé rira siéu Am P124,
9 Model: DH.WUC.D06H Model: WUC-DO6H A2, 18
Hang san xuat: Daihan Ma dat hang: DH-WUC.DO6H .. Hoang | Nguyén Hoang Tung
Xuat xu: Han Quoc (hodc tuong Hang san xuat: Daihan Cai 01 43.500.000 Quéc Viét, Nguyén Nhat Linh
duong) Scientific , Chu Gidy, '
Xuat xtr: Han Quoc Ha Noi
Ta sz"ly Ta sz"ly P125,
10 | Model: DH.WON05105 Model: ON-105 A2 18
Hang san xuat: Daihan Ma dat hang: DH.-WONO05105 .. Hoang Nguyén Hoang Tung
Xuat xtr: Han Quoc (hoac tuong Hang san xuat: Daihan Cai 01 71.000.000 Quéc Viét, Nguyén Nhat Linh
duong) Scientific , Chu Gidy, '
Xuat xtr: Han Quoc Ha Noi
May lgc nudc khir ion May lgc nuéc khir ion P606, B2,
11 | Model: AQUATRON A4000D Model: AQUATRON A4000D 18 Hoang X Chi Linh
Hang san xuat: BIBBY (STUART) |Hang san xuat: COLE Céi 01 112.500.000 | Quéc Viét, D6 Chi Lin
—Anh PARMER Ciu Gidy, Pham Thy San
Xuat xtr: Anh (hodc tuong duong) |Xuat x: Anh Ha Noi
Can phan tich Cén phan tich P124, x \ .
12 | Model: ADB 200-4 Model: ADB 200-4 C&i | 01 | 30000000 | Az 1g | ewyenHoang Tung
Hang san xuat: KERN — Duc Hang san xuat: KERN - Duc Hoang Nguyén Nhat Linh




Xuit xir: Trung Qudc (hodc twong | Xuat xir: Trung Qudc Qudc Viét,
duong) Cau Gily,
Ha Noi
May do pH May do pH
13 | Model: Trulab pH 1310 Model: pH 3310
Hang san xuét: YSI Hang san xuit: Xylem
Xuéat xt: EU/ My (hodc twong Xuét xt: Duc
duong)
Thong s6 k¥ thuat chinh: Thong s6 k¥ thuat chinh:
- bo pH: - bo pH:
+ Khoang do: -2 dén 20; -2,00 + Khoang do: -2 dén 20; do
dén 20,00; -2,000 dén 19,999 chinh xac +0,1, d6 phan giai
+ Do chinh xac: £0,1; £0,01; 0,1; tir -2,00 dén 20,00; do
0,005 chinh xac £0,01, 6 phan giai
+ Do phan giai: 0,1; 0,01; 0,001 | 0,01; tir -2,000 dén 19,999; d6 P125,
theo tirng khoang chinh xac +0,005, d6 phan giai A2, 18 . T
-PomV: 0,001 . Hoang | Nguyen Hoang Tung
+ Khoang do: -1200 dén 1200; - | - Po mV: cai | 01 34.900.000 | 5 Viet, | Nguyén Nhat Linh
2000 dén 2000 + Khoang do: -1200 dén 1200; Cau Giay,
+ Do chinh xac: £0,3; £1,0 d6 chinh xac +0,3; d6 phan giai Ha Noi

+ D0 phan giai: 0,1; 1,0 theo
tung khoang
- Do nhiét do:

+ Khoang do: -5 dén 105°C

+ Do chinh xac: + 0,1°C

+ D0 phén giai: 0,1°C
- BO nhd: 500 dir liéu
- C6 thé truyén dir liéu qua USB
- Man hinh hién thi: Backlight (c6
dén nén)

0,1; tir -2500 dén 2500; do
chinh xac +1,0; d6 phan giai 1,0
- Do nhiét do:

+ Khoang do: -5 dén 105°C; do
chinh xac + 0,1°C; do phan giai
0,1°C

- B6 nhd: luu 250 (nhép tay)/
5000 (ty dong) dir licu

- Két n6i véi may tinh USBI.1

- Man hinh hién thi LCD
graphic, blacklit




Lo nung Lo nung P609, B2, | p3 Chi Linh
14 | Model: L 24/11 Model: L 24/11 18 Hoang
Hang san xuét: Nabertherm Hang san xuat: Nabertherm Céi 01 161.600.000 | Quéc Vviat, | Pham Thy San
Xuat xu: Duc (hodc tuong duong) | Xuat xir: Dlic Cau Giay,
Ha Né6i
Bép khuay tir gia nhiét 6 cong Bép khudy tir gia nhiét 6 cong P609. B2 | D3 Chi Linh
15 | Model: DH.WMH03506 Model: SMHS-6 18 Ho’é\ng,
Hang san xuat: Daihan Ma dat hang: DH.-WMHO03506 Céi 01 64.500.000 | Quéc Viet Pham Thy San
Xuat xu: Han Quoc (hodc tuong Hang san xuat: Daihan AR CAu Gi 5’13’ ’
duong) Scientific ’ 3 N6: ’
Xuat xtr: Han Quoc ’
T siy chian khong T siy chan khong P115
16 | Model: DH.WOV03020 Model: ThermoStableTM OV- A2 18’
Hang san xuat: Daihan 20 Ho’ang Pham Duy Long
Xuat xu: Han Quoc (hodc tuong Ma dat hang: DH.WOV03020 Cai 01 130.500.000 Quée Viét, | L .Hél Chi
duong) Hang san xuat: Daihan Ciu Gié&/ ’
Scientific , Ha No. ’
Xuat xtr: Han Quoc j
May dong héa siéu Am May dong hoéa siéu Am P609, B2,
17 | Model: VCX-130 Model: VCX 130 18 H(;ang N
Héng san xuat: Sonics & Materials |Hang san xuat: Sonics & Céi 01 186.875.000 | Quéc Viét, Do Chi Linh
Xuat xu: My (hoac tuong duong) | Materials Ciu Gié&/, Pham Thy San
Xuat xu: My Ha Noi
Hé say da Hé say da P113, B2,
18 | Model: Alpha 2-4 LSCbasic Model: Alpha 2-4 LSCbasic 18 H(;ang Tran Bao Trung
Hang san xuat: CHRIST Hang san xuat: CHRIST Cai | 0L | 836.500.000 | Quéc Vigt, | Trin Van Hau
Xuat xu: EU (hodc tuong duong) | Xuat xu: Dlic Ciu Gi 5&/, Nguyén Binil An
Ha No6i
Hé tong hop vit li¢u bang vi H¢ tong hop vit liéu bang vi A P124, x o
19 |song song Hé 01 1.260.500.000 A2 18 Nguyén Nhat Linh
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Model: Monowave 400 ) Model: Monowave 400 Hoang Nguyén Hoang Tung
Héng san xuat: Anton Paar — A0 Hang san xuat: Anton Paar Quoc Vieét,
Xuat xtr: Ao/ EU (hodc tuong GmbH Cau Giay,
duong) Xuat xtr: Ao Ha Noi
B¢ dién phan dung nghién ctru B¢ dién phan dung nghién ciru P607, B2,

20 | 50cm? 50cm? 18 Hoang X
Nhén hi¢u: Fuel Cell Store Ma san pham: 72108129 Bo 01 163.358.000 | Qudc Viét, Do Chi Linh
Xuat xt: EU/G20 (hodc twong Nhan higu: Fuel Cell Store Chu Gidy, Pham Thy San
duong) Xuat xr: My Ha Noi
Thiét bi do kha ning hap phu Thiét bi do kha ning hap phu

21 | hydro cua vt li¢u (nhiét do cao, | hydro cia vat li¢u (nhiét do P412 B2
ap suat cao, buong mau lén) cao, ap suat cao, buong mau 18 Ho’éng, Trin Bao Trung
Model: XEMIS-001 nang cip mo | 16n) . 2 on X rx s
rong budng rp?tu thém 45cm® Model: XEMIS-001 He 01 119.960.000.000 %EECG\%% Nguyen Ya%l Toan
Hang san xuat: Hiden Isochema Hang: Hiden Isochema Ha N6iy > | Dinh Chi Linh
Xuat xu: UK (hodc twong duong) | Xuat xtr: Vuong quoc Anh (UK) i
May do ma sat, mai mon, boi May do ma sat, mai mon, boi P412 B2

22 |trom tron ang | Tran Bao Trun
Model: TRB? Model: TRB? N 18 Hoang s

. Z. ; ~ \ L Céi 01 2.015.000.000 | Quoc Viét, | Luong Van Puong

Héng san xuat: Anton Paar, Ao Hang san xuat: Anton Paar Ciu GiA c
Xuét xtr: Thuy S§ (hodc tuong Tritec SA Ha N@iy’ Nguyén Béa Phuong
duong) Xuat xtr: Thuy S§ i
May thir kéo nhiét do cao May thir kéo nhiét do cao

23 | (1100°C) (1100°C) P211, B2, .
Model: AGX-50kNV (Floor type) |Model: AGX-50kNV (Floor 18 Hoang | Tran Bao Trung
Héng san xuat: SHIMADZU — type) ’ Cai 01 4.598.000.000 | Quoc Viét, | Nguyen Van Toan
Nhat Ban Hang san xuat: SHIMADZU Cau Gidy, | Pinh Chi Linh
Xuat xtr: Nhat Ban (hoac tuong Xuat xur: Nhat Ban Ha Noi
duong)
May nghién bi nang lwong cao | May nghién bi nang lwgng cao | Cai | 01 1.528.000.000 | P110, B2, | Tran Bao Trung
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24 | Model: PULVERISETTE 7 Model: PULVERISETTE 7 18 Hoang Nguyén Vin Toan
premium line premium line Quoc Viét, | Trin Van Hau
Héng san xuat: Fritsch — D Haéng san xuat: Fritsch — Duc Cau Giay,
Xuat xtr: EU (hoac twong duong) | Xuat xtr: DPuc Ha Noi
Lo tan so chan khéong cao Lo tan so chan khéng cao P113. B2
* ﬁ/(l)og 0|C||\/|cs 2100 hleo%oicuvlcs 2000 18 Hoang | Trn Béo Trung
oadel: - oadel: - 7 X . n X « \
Hang san <AL CYSI Hang san <AL CYSI Cai 01 1.689.500.000 %I;ECG\%@‘[, Nguyen ’Va%l Toan
Xuat xtr: Trung Quoc (hodc twong | Xuat xir: Trung Quoc Ha N6iy > | Binh Chi Linh
duong) j
Tram thir nghiém Pin nhién liéu |Tram thir nghiém Pin nhién Khu trién
26 | 100W liéu 100W khai cong
Mpdel:plO-IzT . M~odel:qC10-A’LT nghé Tuu D3 Chi Linh
Hang san xuat: Horiba Hang san xuat: HORIBA Hé 01 6.865.000.000 | Liét, 172
FuelConGmbH FuelCon GmbH Tuyu Ligt, | Pham Thy San
Xuat xu: Puc (hoac tuong duong) | Xuat xu: Plrc Thanh Tri,
Ha Noi
Tram thir nghiém Pin nhién li€u |Tram thir nghi€ém Pin nhién Khu trién
Model: S5-LT Model: S5-LT nghé Tyu .
Hang san xuat: HORIBA FuelCon |Hang san xuat: HORIBA Hé 01 |25.500.000.000 Liét; 172 D6 Chi Linh
GmbH FuelCon GmbH Tuu Lict. | Pham Thy San
Xuat xtr: Buc (hodc twvong duong) | Xuat xir: Prc Thanh TI:I
Ha No6i
Pin thir nghiém (dung véi HE thir | Pin thir nghiém (dung véi Hé Khu trién
28 | nghiém Pin nhién li¢u) thir nghiém Pin nhién li¢u) khai cong
Model: Powercell S2 Model: PowerCellution V-stack A X v
. \ z - \ Z . nghé Tyu | Do Chi Linh
Hang san xuat: Powercell — Thuy |Hang san xuat: PowerCell— Bo 01 338.500.000 .
2 % Liét, 172 | Pham Thy San
Bién Thyy Dien Tuu Ligt
Xuat xr: EU (hoac twong duong) | Xuat xtr: EU Thanh T;I

Thong s6 k¥ thuét chinh:

Thong s6 k¥ thuat chinh:




- CoOng suét tbi da: 3 kW - Cong suat tbi da: 3 kW Ha Noi
- S6 luong: 24 cell - S6 luong: 24 cell
- Nhiét do lién tuc tdi da: 850C - Nhiét do lién tuc tdi da: 850C
-D6 4m: Khong ngung tu & dau -D6 4m: Khong ngung tu & dau
Vao Vao
Bom nhu dong Bom nhu dong P609, B2,
29 | Model: Hei-FLOW Precision Model: Hei-FLOW Ultimate 18 HOaNG | % Chi Linh
Hang sén xuét: Heidolph — Diic | 600 , Cai | 01 | 115.000.000 | Quéc Vit | - o "
Xuat xur: Birc (hodc twong duong) |Hang san xuét: Heidolph Cau Gidy, Pham Thy San
Xuat xtr: Duc Ha Noi
Thiét bi tao 4m Thiét bi tao am - 1.5kW PEO7. B2
30 | Hang san xuat: Fuelcellstore — My | Ma san pham: H02G 18 H o,ang, .
fi(uat xt: EU/G20 (hodc tuong Nha cung cap: Fumatech BWT | . |y 32.400.000 | Quéc Viet, D6 Chi Linh
uong) (Purc)/OEM - Kolon (Han Ciu Gi4 Pham Thy San
A Y9
Quoc) : Ha Néi
Xuat xtr: Han Quoc ’
Pong ho do hru lwong khi Pong ho do hru lwong khi P607, B2,
31 Model: MV-:’BOS Model: MV-308 18 Hoé_ng D3 Chi Linh
Hang san xuat: Mass-View Nhan hiéu: Bronkhorst High- Cai 01 46.500.000 | Qudc Viét, o Al Lin
Xuat x{r: Mua trong nuéc (hogdc Tech/ Mass Flow Online Chu Gidy, | Pham Thy San
tuong duong) Xuat xtr: Ha Lan Ha Noi
H¢ do pin da kénh H¢ do pin da kénh
32 | Model: CT-4008-5V6A-S1-F Model: BTS4000-5V6A
Hing san xuat: Neware Hang san xuat: Neware P114,
Xuit xir: Trung Quc Xuét x: Trung Qudc A2, 18
(hodc tuong duong) - Hoang | Pham Duy Long
Thong $b k¥ thuat chinh: Thong $b ky thuéat chinh: Ca 01 79.063.000 Quéc Viét, | Lé Ha Chi
- 8 kénh - S6 kénh do: 8 kénh Cau Gily,
- Pau vao AC 220V + 10% 50Hz | - Dién ap: AC 220V, 50Hz Ha Noi

- 3 ddi dong dién dau ra:
+ Dai 1: tir 0,5mA dén 0,1A

- Dai dong dién dau ra: Bao
gom khodng 0,5 mA dén 6A,
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+Dai 2: tir 0,1A dén 3A

+ Dai 3: tir 3A dén 6A

- Dai dién ap dau ra: 25mV-5V
- D6 chinh x4c 0,05%.

chia thanh ti thiéu 3 dai do

- P06 chinh xac: £ 0,05 toan dai

- Pién ap dau ra: 25mV - 5V

D0 chinh xac: £ 0,05% toan dai

Nguon lap trinh mdt chiéu Nguon lap trinh mdt chiéu P115,
33 | Héngsdn xuat: Keysight Model: E3632A A2, 18
Xuat xu: Malaysia/My (hoac Hang san xuat: Keysight ; Hoan Pham Duy Lon
tuong duong) Xuét xir: Malaysia Cai 01 63.535.000 Quéc V?ét, Lé Ha Ch}i] ¢
Cau Gidy,
Ha No6i
May nghién rung mini May nghién rung mini P115,
34 | Model: Mini-Mill Model: Mini-Mill A2, 18
PULVERISETTE 23 PULVERISETTE 23 . Hoang | Pham Duy Long
Hang san xuét: Fritsch Hang san xuét: Fritsch Cal 01 250.600.000 Qudc Viét, | Lé Ha Chi
Xuat xir: Dirc (hodc twong duong) | Xuat xir: Pirc Céu Gidy,
Ha No6i
May phu dién cuc May phu dién cuc P607, B2,
35 | Hangsan Xuat: TMAX Model: TMAX-JK-TMJ-250 18 Hoang B3 Chi Linh
Xuat xtr: Trung Quoc (hoac tuong Hﬁr}g san xuat: TM{\X Céi 01 106.375.000 Quéc Viét,
duong) Xuat xt: Trung Quoc Chu Gidy, Pham Thy San
Ha Né6i
May déng géi pin dang dong xu |May déng géi cho pin dang P304,
36 | Model: TMAX-JK-KF20-TC dong xu A2, 18
Hang san xuat: TMAX Model: TMAX-JK-KF20-TC N Hoang | Pham Duy Long
Xuét xi: Trung Quéc (hodc twong |Hing san xuat: TMAX Cal 01 74.750.000 Qudc Viét, Nguyén Vin Ta
duong) Xuat xi: Trung Qudc Céu Gidy,
Ha No6i
Thiét bi nhiing kéo Thiét bi nhiing kéo P114,
37 | Model: L2006 A1-EU Model: L2006 A1-EU Cai 01 135.000.000 A2, 18
Hang san xuét: Ossila Hing san xuét: Ossila Hoang | Pham Duy Long
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Xuét xir: UK (hodc twong duong) | Xuét xir: Vuong Qubc Anh Qgéc Viét, | L& Ha Chi
Cau Giay,
Ha Noi
H¢ thong do phd hong ngoai cho Hé~th6ng pho hong ngoai cho
38 | mau kich thwéc Micro mau kich thuéc micro
Model: InfraLUM FT-08 / pMAX | 1. Mdy quang ph6 hong ngoai p211,
Hang san xuat: Lumex / Pike Ky ma hi¢u: infraLUM FT-08 A2, 18 Nguyén Thanh Ting
Xuat xt: Canada / My (hodc trong | Héang san xuat: Lumex . Hoang x \ \
duong) NUAL Xt Canada. H¢ 01 3.861.000.000 Qu be Viet, Nguye;n HoeAlng Tung
2. Kinh hién vi hong ngoai Chu Gidy, | Nguyén Nhat Linh
Ky ma hi¢u: U MAX Ha Noi
Hang san xuat: Pike
Xuat xtr: My
May do déic tinh vat li¢u nhiét d§ |May do dic tinh vt li¢u nhiét P206
39 | thap do thap A2 18’ .
Model: Versalab Ky ma higu: VersaLab Hoang Do Hing Manh
Hang san xuat: Quantum Design | Hang san xuat: Quantum Design Cai 01 8.956.000.000 Quéc Viet Tran Dang Thanh
Xuat xtr: My (hodc tuong duong) | Xuat xi: My Ciu Gié&r, Vii Hong Ky
Ha Né6i
Bom SIP cho thiét bi kinh hién | Bom SIP cho thiét bj kinh
40 | vidién tir truyén qua hién vi dién tir truyén qua
Model: St dyng cho JEM-2100 Part number: 804623881
Hér}g san xuat: Jeol Hﬁl}g san xuat: Jeol P101,
Xuat xtr: Nhat Ban (hoac tuong Xuat x1ur: Nhat Ban A2, 18 Tran Thi Kim Chi
duong) . Hoang X ik .
Thong s6 ky thuat chinh: Thong s6 kg thuat chinh: Cai | 0L | 85163.636 | 5¢ vigy, | Neuven Tién Thanh
- Bom ion (khéng gom nam - Bom ion (khong gom nam Ciu Gidy, | L€ Thi Hong Phong
cham): toc do bom: 150 U/s, dudng | cham): tbc d6 bom > 150 I/s, Ha Noi

kinh trong cta céng hut: 13,3 cm,
lru lwgng hat: 0,5 m3/gio
- Miéng dém SIP: G70 va G203

duong kinh trong cuia cng ht:
13,3 cm, luu luong hut: 0,5
m3/gio
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- Phu kién: dau chan khong DP,

dau chan khong RP, gioang, bo loc
dau, cudn gia nhi¢t, dau hut, 10 xo.

- Miéng dém chju nhiét SIP:
G70 va G203

- Phy kién: 01 dau chan khong
cho bom khuéch tan DP, 01 dau
chan khong cho bom co hoc
RP, 01 gioang cho bom, 01 b0
loc dau, 01 gioang loc dau, 01
cudn gia nhiét cho bom khuéch
tan, 01 dau hat cho bom khuéch
tan, 01 10 xo cho bom khuéch
tan, 01 dung cu anode.
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Duéi day 1a hinh anh céac hé thiét bi tai thoi diém nghiém thu:

TT

Tén thiét bi / Vi tri lip dit

Hg¢ danh gia bg dién phan S00W
Model: WETS SE1K-PE
Hang san xuét: Scitech Korea
Xuét xtr: Han Qudc
Vi tri lip dat: P607, B2, 18 Hoang Qudc Viét,FCQu Gidy, Ha Noi

My sic ky Ion
Model: Dionex Integrion
Hang san xuat: Thermo Scientific
Xuat xt: My
Vi tri lap dat: P209, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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Thiét bi do hiéu suat lwong tir
Model: IQE-200B
Hang san xuét: Oriel- MKS/Newport
Xuét x(r: Mexico
Vi tri lap dat: P112, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

Thiét bi dién héa da niing
Model: PGSTAT302N
Hing san xuat: Metrohm
Xuét xt: Ha Lan
Vi tri 1ap dat: P112, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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Nguon siang Xenon 300W anh sang don sic véi filter
Model: TLS130B-300X
Hang san xuét: Oriel- MKS/Newport
Xuat xir: Mexico
Vi tri lap dat: P112, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

Thiét bi do dién tré tiép xic
Model: 34420A + B2902A
Hang san xuét: Keysight
Xuéat xt: Malaysia
Vi tri lap dat: P604, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

16



T thao tac cach ly vo trung
Model: AS-600S
Hang san xuat: AS-ONE
Xuét xtr: Nhat Ban
Vi tri lap dat: P124, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

May ly tdm
Model: Z 36 HK
Hing san xuat: Hermle
Xuét xu: Pte
Vi tri 1ap dat: P124, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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Bé rira siéu Am
Model: WUC-D06H
Mi dit hang: DH.WUC.DO6H
Hang san xuét: Daihan Scientific
Xuét xt: Han Quéc
Vi tri lap dat: P124, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

10

Ta say
Model: ON-105
Ma dat hang: DH.WONO05105
Hang san xuét: Daihan Scientific
Xuét xtr: Han Qudc
Vi tri lip dat: P125, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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ey
May loc nudc khir ion
Model: AQUATRON A4000D
Héng san xuat: COLE PARMER
Xuét x(r: Anh

12

Vi tri lap dat: P606, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
] ;_

Can phan tich
Model: ADB 200-4
Hang san xuat: KERN - Pirc
Xuét xir: Trung Qudc
Vi tri 1ap dat: P124, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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13

May do pH
Model: pH 3310
Hang san xuat: Xylem
Xuét xir: Puc
Vi tri lap dat: P125, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

14

L0 nung
Model: L 24/11
Hang san xuat: Nabertherm
Xuét xu: Ptre
Vi tri 1ap dat: P609, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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Bép khudy tir gia nhiét 6 cong
Model: SMHS-6
Ma dat hang: DH.WMHO03506
Hang san xuét: Daihan Scientific
Xuét xt: Han Quéc
Vi tri lap dat: P609, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

16

Saks & A&
Ta sy chan khong
Model: ThermoStableTM OV-20
Ma dat hang: DH.WOV 03020
Hang san xuét: Daihan Scientific
Xuét xtr: Han Qudc
Vi tri lip dat: P115, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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May dong héa siéu Am
Model: VCX 130
Hang san xuét: Sonics & Materials
Xuit xtr: My
Vi tri lap dat: P609, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

18

Hé sdy da
Model: Alpha 2-4 LSCbasic
Hing san xuat: CHRIST
Xuét xu: Ptre
Vi tri 1ap dat: P113, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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Pin? .'J W - "_’ \'r...-
H¢ tong hop vat liéu bang vi séng

Model: Monowave 400

Hang san xuat: Anton Paar GmbH
Xuat xu: Ao

20

Vi tri lap dat: P124, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

B dién phan dung nghién ciru 50 cm?
M3 san phém: 72108129, Nhan hiéu: Fuel Cell Store
Xuat xt: My
Vi tri lap dat: P607, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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Thiét bi do kha ning hap phu hydro ciia vit liéu (nhiét d cao, ap suit cao, budng
mau 16m)
Model: XEMIS-001
Hang: Hiden Isochema
Xuat xi: Vuong qudc Anh (UK)
Vi tri lap dat: P412, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

22

May do ma sat, mai mon, béi tron
Model: TRB?
Hang san xuat: Anton Paar Tritec SA
Xuét xir: Thuy Sy
Vi tri 1ap dat: P412, B2, 18 Hoang Qudc Viét, Cau Giay, Ha Noi
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23

May thir kéo nhiét do cao (1100°C)
Model: AGX-50kNV (Floor type)
Hang san xuit: SHIMADZU
Xuat xir: Nhat Ban
Vi tri lap dat: P211, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

24

May nghién bi ning lweng cao
Model: PULVERISETTE 7 premium line
Hang san xuat: Fritsch — Pirc
Xuét xt: D
Vi tri 1ap dat: P110, B2, 18 Hoang Qudc Viét, Cau Giay, Ha Noi
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25

Lo tin s6 chan khéng cao 2000°C
Model: IMCS-2000
Hang san xuat: CYSI
Xuét xt: Trung Qudc

26

Vi tri lap dat: P113, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
\ |

Tram thir nghiém Pin nhién li¢u 100W
Model: C10-LT
Hang san xuat: HORIBA FuelCon GmbH
Xuéat xir: Puc
Vi tri lap dat: Khu trién khai cong nghé Tuu Liét
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27

Tram thir nghiém Pin nhién liéu SkW
Model: S5-LT
Hang san xuat: HORIBA FuelCon GmbH
Xuat xtr: Dirc
Vi tri 1ap dat: Khu trién khai cong nghé Tuu Liét

28

I
Pin thir nghiém
Model: PowerCellution V-stack
Hang san xuat: PowerCell- Thuy Dién
Xuét xi: EU
Vi tri lap dat: P607, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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Bom nhu djng
Model: Hei-FLOW Ultimate 600
Hang san xuat: Heidolph
Xuit xir: Pirc

30

Vi tri lap dat: P607, B2, 18 Hoang Qudc Viét, Cau Giay, Ha Noi

Thiét bi tao 4m - 1.5kW
Ma san pham: H02G

Nha cung cép: Fumatech BWT (Dl'rc)/O!EM - Kolon (Han Quéc)

Xuat xtr: Han Quoc

Vi tri lap dat: P607, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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Pong ho do hru lweng khi
Model: MV-308
Nhan hiéu: Bronkhorst High-Tech/ Mass Flow Online
Xuéat xt: Ha Lan
Vi tri lip dat: P607, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

32

Hg¢ do pin da kénh
Model: BTS4000-5V6A
Hang san xuat: Neware
Xuat xt: Trung Qudc
Vi tri lap dat: P114, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

33

Nguon lap trinh mdt chiéu
Model: E3632A
Hang san xuét: Keysight
Xuéat xt: Malaysia
Vi tri lip dat: P115, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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34

May nghién rung mini
Model: Mini-Mill PULVERISETTE 23
Hang san xuét: Fritsch
Xuét xtr: Purc
Vi tri lip dat: P115, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

35

/ AN
l I l
May phi dién cuc
Model: TMAX-JK-TMJ-250
Hang san xuat: TMAX
Xuit x{r: Trung Qudc
Vi tri 1ap dat: P607, B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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A il &
May déng go6i cho pin dang dong xu
Model: TMAX-JK-KF20-TC
Hang san xuat: TMAX
Xuat xir: Trung Qudc

37

Vi tri lip dat: P114, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

T A

Thiét bi nhing kéo
Model: L2006 A1-EU
Hang san xuat: Ossila
Xuit xtr: Vuong Qudc Anh
Vi tri 1ap dat: P114, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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J ot oy 0t TR :
H¢ thong phd hdng ngoai cho m
1. May quang phd hong ngoai
Ky ma hi¢u: infraLUM FT-08
Hang san xuat: Lumex
Xuét xir: Canada
2. Kinh hién vi hong ngoai
Ky ma hiéu: p MAX
Hang san xuat: Pike
Xuat xia: My
Vi tri lap dat:P211, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

39
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May do dic tinh vat liéu nhiét dé thap
Ky ma hiéu: VersalLab
Hang san xuat: Quantum Design
Xuat xtr: My
Vi tri 1ap dat: P206, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
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40

Bom SIP cho thiét bi kinh hién vi dién tir truyén qua
Part number: 804623881
Hang san xuat: Jeol
Xuét xir: Nhat Ban
Vi tri 1ap dat: P101, A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

II. Thong tin vé cac thiét bi chinh ciia dy 4n

1. Hé danh gia b dién phan 500W

1. Kiéu loai, ky ma hiéu: WETS SE1K-PE

2. Thudc thé hé: 2024

3. Chung loai thiét bi: Thiét bi phan tich

4. Hang, nudc san xuat: Scitech Korea - Han Quéc

5. Nam nhap: 2024

6. Noi ldp dat: Phong 607 — Nha B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
7. Can b0 van hanh:

- Ho va tén: Dd Chi Linh - Ho va tén: Pham Thy San
- Pién thoai: 0838 736 121 - Pién thoai: 0903 201 337
8. Thong s6 k¥ thudt cua thiét bi:
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- Cong suét: 1én dén 1500W

- Dai di¢n ap: 0 - 30 V

- Dong t6i da: 100A

- Dong hoat dong: +20/5/0,05A

- B¢ phan giai: <0,001%

- bat va doc dién ap vs. WE: >£5V

- B§ phan giai do dién &p: <100 pVv

- Kiéu do: quét EIS va don tin HFR trong thoi gian thuc

- Bom cung cép nudc: 50 — 900 mL/min, dugc diéu khién bang phin mém
- Nhiét d6 nudc dau vao: tir nhiét do phong téi 950C

2. My sic ky Ion

1. Kiéu loai, ky ma hiéu: Dionex Integrion

2. Thudc thé hé: 2022

3. Chung loai thiét bi: Thiét bi phan tich

4. Hang, nudc san xuat: Thermo Scientific — My

5. Nam nhép: 2022

6. Noi lip dat: Phong 209 - Nha B2, 18 Hoang Quéc Viét, Cau Gidy, Ha Noi
7. Can bd van hanh:

- Ho va tén: Pham Thi Hai Thinh - Ho va tén: Lé Quang Vinh

- Pién thoai: 0912 292 039 - Pién thoai: 0912 100 007
8. Thong sb k¥ thuat cia thiét bi:
Bom

Loai: Piston kép thiét ké dang ndi tiép, duoc diéu khién bang bo vi xir Iy

Pau bom phai bang vat liéu PEEK tro vé mit hda hoc, bén trong dung dich rira
giaicopHO- 14

Ap suat hoat ¢ong: 0 — 41 MPa

Téc do dong: Bao gom khoang 0 — 10 mL/phut, c6 kha nang diéu chinh 0,001
mL/phut

Do chinh xac toc do dong: < +0,1%

Do 6n dinh &p suat: < 1% tai 1 mL/phut

Tich hop véi bo loai bo khi

C6 cam bién ro ri

B¢ tao dung dich riza giai (Eluent Generator)

Hop tao dung dich rira giai (eluent generator cartridges): 2 hop; sir dung cac
loai dung dich KOH, LiOH, NaOH, Carbonate, Carbonate/Bicarbonate

Nong d6 dung dich rira giai: Bao gdm trong khoang tir 0,1 dén 100 mM
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Téc do: 0,1 — 3 mL/phut

Ap suat hoat dong tdi da: 35Mpa (5000psi)

Nong do ti da cho cac dung méi hitu co: Vi phan tich anions: 25% methanol;
véi phan tich cations khéng st dung dung méi hiru co

. Khoang chuza cgt (Column Compartment)

Cong chd: Bao gém 2 cong ap suit cao

Co6 thé lap dat 2 cot co dudng kinh trong 1 — 9 mm; chiéu dai téi da 250 mm
cho ¢t phan tich va 50 mm cho cét bao vé

On dinh nhiét d6 trong khoang 30 - 800C

Do chinh xac nhiét d: £0.50C (tai 300C)

Do 6n dinh nhiét do: +0.20C (tai 300C)

Thai gian 6n dinh nhiét d6 (tr nhiét ¢6 moéi trudng cong thém 200C): 20 phut
Khoang dau do (Detector Compartment)

C6 thé dé dang lap dat dau do do dan hoic dau do dién hoa

Nhiét @o: 15 — 400C

Do chinh xac nhiét do: £0.50C (tai 150C)

Do 6n dinh nhiét do: +0.20C (tai 150C)

Thai gian can bang nhiét (tir nhiét d6 moi trudng cong thém 200C): 30 phit
Pau do dé dan

Tu dong chuyén thang (autoranging)

Do tuyén tinh: 1%

Do phan giai: 0,00238 nS/cm

Dai phat hién: Bao gom khoang tir 0 d¢én 15000 pS/cm (cho ca dang tin hiéu s6
va tin hiéu tuong tu)

D6 nhiéu: < 0,208 trén nén 23puS/cm; < 0,1nS trén nén 1pS/cm

Bo loc tin hiéu: C6 thé 1ap trinh vai thoi gian ting tir 0-10 gidy

Téc do lay tin hiéu: Bao gom khoang tir 1 dén 100Hz, thu cong hoic ty dong
Nhiét d¢ cell do: Téi da 60 do

D6 6n dinh nhiét do: < 0,0010C

Ap suat hoat dong: 10Mpa

Pién cuc cell bang vat liéu thép khong gi 316, vo cell bang vat liéu polyme tro
héa hoc

Phan mém

Phan mém phan tich sic ky ion Chromeleon CDS software, version 7.3

Ngon ngir: Tiéng Anh
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B¢ Kit phan tich Cation

Co0 cot phan tich cation CS12A (4 x 250mm): 01 cot

C0 cot bao vé cation CG12A (4 x 50mm): 01 cot

C6 chuan hdn hop cation: 6 cation (Li+, Na+, NH4+, K+, Mg2+, Ca2+)
C6 bo triét nén cation CDRS 600 (4-mm): 01 bo

CO bay lon CR-CTC 600: 01 bo

Bo kit phan tich Anion

Co0 ¢t phan tich anion AS18 (4 x 250mm): 01 cot

Co0 cot bao vé anion AG18 (4 x 50mm): 01 cot

C6 chuan hdn hop anion: 7 anion (F-, Cl-, NO2-, NO3-, Br-, SO42-, PO43-...)
C6 bo triét nén anion ADRS 600: 01 bo

CO bay lon CR-ATC 600: 01 bd

3. Thiét bi do hi¢u suat lwong tir

. Kiéu loai, ky ma hiéu: IQE-200B

. Thudc thé hé: 2022

. Chiing loai thiét bi: Thiét bi phan tich

. Hang, nudc san xuat: Oriel - MKS/Newport, Mexico

. Nam nhap: 2022

. Noi lap dit: Phong 112 — Nha A2, 18 Hoang Quéc Viét, Cau Gidy, Ha Noi
. Can bd van hanh:

- Ho va tén: Pham Duy Long - Ho va tén: Lé Ha Chi

- Dién thoai: 0902 064 909 - Pién thoai: 0912 633 693
8. Thong sb k¥ thuat cia thiét bi:

- Nguon sang: Pen Xenon cong suat 100W

~N o OB~ W DN -

- Dai budc song: Bao gom khoang tir 350nm dén 1100nm

- Kich thuéc vét tai diém hoi tu: Dang hinh chit nhat 0,76 mm % 1.0 mm
- Khoang céch lam vi¢c: 85 mm

- Do rong phd dau ra may don sic nho nhat: 5 nm

- B¢ 1ap lai budc song: £ 0,5 nm

- B loc don siac: Ty dong, vong xoay loc 5 vi tri (Automated, 5-position filter wheel)
- Khuéch dai tin hiéu Lock-in 4o, tan s chopper: 4 Hz

4. Thiét bi dién hoa da ning

1. Kiéu loai, ky ma hiéu: PGSTAT302N

2. Thugc thé hé: 2022

3. Chung loai thiét bi: Thiét bi phan tich
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4. Hang, nudc san xuat: Metrohm, Ha Lan

5. Nam nhap: 2022

6. Noi ldp dat: Phong 112 — Nha A2, 18 Hoang Quéc Viét, Cau Giay, Ha Noi
7. Can bo van hanh:

- Ho va tén: Pham Duy Long - Ho va tén: L& Ha Chi

- Bién thoai: 0902 064 909 - Bién thoai: 0912 633 693
8. Thong sb k¥ thuat cia thiét bi:

Céac thong so co ban

- Dién thé do: Tl - 10V dén + 10V

- Dong dién: Tir 10nA dén 1A

- D¢ chinh xéc dién thé: + 0,2%

- P9 phan giai dién thé: 0,3 uV

- B6 chinh xac dong dién: + 0,2%

- Bg phan giai dong dién: 0,0003% trén thang do

- Bang thong: > 1MHz

- Tré khang dau vao: > 1 TOhm

- Dai tan s6 lam viéc: Tdi thiéu tir 10uHz dén 1MHz (trong phép do tong trd)
- P9 phan giai tan s6: 0,003%

- Giao dién két ndi v6i may tinh: USB

- 01 B6 May tinh HP (Mua trong nudc)

+ Céu hinh t6i thiéu: i5/8GbRam/512Gb SSD

- C6 phan mém do dac va diéu khién:

Module quét tuyén tinh

- Cho kha nang thyc hién quét thé tuyén tinh

- Téc do quét bao gdm khoang tir 10mV/s dén 250kV/s

Module loc tich phan

- Cho phép thyc hién duoc cac phép do coulometric va chrono — coulometric

- Loc nhiéu tin hiéu ty chon thoi gian — RC trong khoang tir 0 dén 500ms
H¢ dién cuc dia quay RDE

- Téc d6 quay c6 thé thay d6i tir 100 dén 10000 vong/phut

- b6 phan giai: 1 vong/phut

5. Nguon sang Xenon 300W anh sang don sic véi filter
1. Kiéu loai, ky ma hiéu: TLS130B-300X

2. Thudc thé hé: 2022

3. Chung loai thiét bi: Thiét bi phan tich
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4. Hang, nudc san xuat: Oriel - MKS/Newport, Mexico

5. Nam nhép: 2022

6. Noi lap dit: Phong 112 — Nha A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
7. Can b0 van hanh:

- Ho va tén: Pham Duy Long - Ho va tén: L& Ha Chi

- bién thoai: 0902 064 909 - bién thoai: 0912 633 693
8. Thong s6 k¥ thuat cia thiét bi:

- Cong suat quang hoc tr 300nm dén 1650nm

- Céch tir nhiéu xa 600 vach/mm

- Vong gén filter da kénh, diéu chinh tu dong, s6 kénh 6

- Buong kinh chum tia 21,5 mm + 1,3 mm

- B9 lap lai bude soéng: £0,11nm

- B§ chinh xac budc song: Snm

- P9 phan giai phd: Snm

- P nhép nhdy anh sang: < 1%

- B d6ng nhat chum tia: + 15%

- Tudi tho ctia dén 900 gioy

- Két ndi véi may tinh: USB 2.0 va RS232

- Ngudn dién cap: 220V, 50Hz

- Phan mém diéu khién nguon sang

6. Thiét bi do dién tré tiép xuc

Kiéu loai, ky mi hiéu: 34420A + B2902A
Thudc thé hé: 2022

Chuing loai thiét bi: Thiét bi phan tich
Hang, nudc san xuat: Keysight, Malaysia
Nam nhéap: 2022

Noi ldp dat: Phong 604 — Nha B2, 18 Hoang Qudc Viét, Cau Gidy, Ha

o s w N e

7. Can b0 van hanh:

- Ho va tén: P4 Chi Linh - Ho va tén: Pham Thy San
- DBién thoai: 0838 736 121 - Bién thoai: 0903 201 337
8. Thong sb k¥ thuat cua thiét bi:

B6 ngudn dong chinh xac cao

- Pau ra to1 da:



Bién do dién ap cho ché do mot chiéu va xung: 210V

Bién d6 dong dién cho ché do mot chidu va xung: 3,03A

Bién d¢ dién ap cho ché do xung: 200V

Bién do dong dién cho ché do xung: 10,5A

Cong suat: 31,8W

Phén cuc dau ra: Ludng cuc (4 goc hoat dong)

- Hién thi: Lén dén 6 s6 trén man hinh va cho ngudn: 1puV va 1pA
- Nhiéu:

0,1 dén 10Hz: < 10pVpp

10 Hz dén 20MHz: 3mVrms

- Kha nang do:

Dién ap: Gom tir 200mV dén 200V

Dong dién: Gom tir 100nA dén 10A

Kiéu hién thi: Hién thi don, hién thi kép, hién thi dang do thi, hién thi cudn
Ta1 dién dung cuc dai: 50 pF

Thiét bi do dién da nang chinh xac cao nanoVolt/Micro-ohm

- Do phan giai sb: 7,5 86
- B4 nhay: 100pV, 100nQ
- Nhiéu: 1.3nVrms, 8nVpp (thang 1mV)
- Tich hop may quét 2 kénh nhiéu thap
- C6 kha ning do truc tiép SPRT, RTD, nhiét trd va cip nhiét
- C6 phan mém di kém

. Thiét bi do dién tré tiép xac

. Kiéu loai, ky ma hiéu: Monowave 400

. Thudc thé hé: 2022

Chung loai thiét bi: Thiét bi ché tao

. Nam nhap: 2022

. Noi lap dat: Phong 124 - Nha A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

7
1
2
3.
4. Hang, nudc san xuat: Anton Paar GmbH, Ao
5
6
7

. Cén b0 van hanh:
- Ho va tén: Nguyén Nhat Linh - Ho va tén: Nguyén Hoang Tung
- Dién thoai: 0829 933 548 - Dién thoai: 0866 250 225
8. Thong sb k¥ thuat cia thiét bi:



Pic diém chinh:

- Cong suat vi song duoc lap dit: 850W (magnetron don)

- Tan s6 magnetron: 2455MHz

- Téc @6 khudy: 0 — 1200rpm

Thong s6 k¥ thuat khac:

- Cam bién nhiét do h@)ng ngoai (IR sensor): Dai do tir 30 dén 3000C

- Camera k¥ thuét sé dugc gin lién giup gidm sat phan tng theo thoi gian thyec:
Ghi hinh 4nh va video

- Po nhiét do bén trong dong thoi véi nhiét ké ruby soi quang gitip diéu khién

chinh x4c phéan ng téa nhiét cao

- Piéu khién tir xa thong qua phan mém VNC

- Cam bién ap suat: Dai do: 0 dén 30 bar (0 dén 435 psi)

- biéu khién cong suat vi song: Ché d6 khong xung trén toan dai cong suat

- Giao dién str dung man hinh cam ung: 8,4" TFT-LCD, 800 x 600 pixel

- Giao dién két ndi (Interface): Cong USB 2.0 (2x); giao dién dic biét cho két
nbi b ldy mau tu dong MAS 24: 9-pin SUB-D; giao dién dic biét cho Nhiét ké
Ruby: 25-pin SUB-D; Ethernet LAN

8. Thiét bi do kha ning hap phu hydro ciia vit liéu (nhiét do cao, ap suat
cao, budng miu 16m)

. Kiéu loai, ky ma hiéu: XEMIS-001

. Thudc thé hé: 2022

. Chuing loai thiét bi: Thiét bi phan tich

. Hang, nudc san xuat: Hiden Isochema, UK

. Nam nhéap: 2022

. Noi lap dat: Phong 412 - Nha B2, 18 Hoang Quéc Viét, Cau Gidy, Ha Noi
. Can b0 van hanh:

- Ho va tén: Nguyén Vian Toan - Ho va tén: Pinh Chi Linh

- Bién thoai: 0342 859 608 - Bién thoai: 0376 077 808

8. Thong s k¥ thuat cua thiét bi:

Pic diém chinh

- Hé do hép thu khi hydro cta vat liéu & nhiét do cao, ap suét 1on va buéng mau

~N o OB~ DN P

16n.
-Ap suat van hanh t6i da: 170bar
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-Nhiét d¢ van hanh t6i da: 500°C

-Mtrc chan khong dat dugce: < 10-6 mbar

-Kha ning can t6i da: 5 gram
-Kich thuéc ctiia budng mau dugce ting thém 45cm3 va 1o nung duge hiéu chinh dé
pht hop voi kich thudec méi cua budng miu, cho phép dit thém mau tht 2 trong
cung budéng mau, phia dudi mau phan tich

Thoéng s6 ky thuat

Théng sé kj thudt vé dp sudt

Hé théng khi c6 dau do 4p suét va thiét bji bao vé qua ap

Do 1o ap suat: <5 x 10-9 mbar/gidy

Dai ap suét hoat dong tur 0 dén it nhét 170 bar

C6 kha nang diéu khién ap suét

D6 phén giai ap suat do: 1/64000 toan dai

Do chinh xac ap suat do: £ 0,04%

Budc tang toi thiu: 0,05% toan dai

Do chinh xé4c ap suat dic trung: = 0,02% toan dai

Dac tinh ky thudt cua can vi luong

Thong sO ky thudt trong luong

Kha ning can t6i da: Sgram

Khéi luong hé day treo gia d&: < 0,25gram

Dai can: tir 0 dén it nhat 200mg

Thoi gian 6n dinh can: C6 thé diéu chinh tdi thiéu tir 1 dén 30 gidy
Do phan giai can: 0,2 ug

- Tinh 6n dinh: Trong mdi truong khi tro & nhiét d6 phong:

+ Dai han (chu ky 24 gio): £ 5pg ddi voi nhiét d6 moi truong thing gidng +
1°C

+ Ngan han: + lug

« Tan suét thu thap dir liéu: 10 lan/gidy

« Thong s6 k¥ thuat vé ap suat can

« Binh chan khong/ap suat: Thép khong gi tiéu chuan UHV 316L
» Murc chan khong: < 10-6 mbar

« Ap suat thiét ké: 200 bar

« Nhiét d¢ thiét ké t6i da (& 4p suat tdi da): 500°C
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« Céac cong binh chiu ap luc: Pam bao an toan va muc chan khong khi hoat
dong
Thong 56 ky thudt vé kiém sodt nhiét do can
. Buéng can déng nhiét diéu khién qua cam bién nhiét do véi d6 chinh xac cao
(nhiét ké dién trd bach kim (Pt100) nhom AA)
* D0 chinh xac: + 0,1°C
« Diéu khién tinh toan va kiém soat nhiét 46 bang phan mém
» Thong 56 ky thudt vé kiém sodt nhiét do mau
. Buéng can déng nhiét diéu khién qua cam bién nhiét do véi d6 chinh xac cao
(nhiét ké dién trd bach kim (Pt100) nhom AA)
« Dai do nhiét d6 do bao gdm khoang tir nhiét d6 phong dén 500°C
« D6 phan giai diéu khién/do chinh xac: £ 0,01°C t6i 0,1°C trén toan dai
* Thoi gian dap ung: 1 gidy
« Kiéu diéu khién nhiét do: Diéu chinh diém dat
Cac dac tinh khéc:
- Hinh dang thiét bi dbi ximg, mau va dbi trong cung tiép xUc vo1 moi trudong

nhu nhau.

- Binh 4p suat - chan khong bang thép khong gi (SS316L) dat tiéu chuan chan
khong siéu cao vdi cac gioang lam kin bang kim loai.

- Bo diéu chinh nhiét can b.%mg doc 1ap va can vi luong dugc diéu khién bﬁng
may tinh.

- Hé théng khi bang thép khong gi, c6 bo do ap suit, van an toan va cac cong
bom va cung cap khi.

- C6 khung chdng rung.

* Khoa lién dong an toan

1.1. Tram bom Phdn tw chan khong cao (HV turbo molecular pump)

Cho céc nghién ciru & chan khong cao tdi 10-8 mbar. Bao gdbm bom turbo phan
tr va bom mang kho (dry diaphragm foreline pump)

+ Bom phan tir dai rong: 60 lit/gidy

+ Heé théng két ndi chan khong siéu cao (UHV)

+ Pau do chan khong Penning/Pirani két hop

+ Tich hgp van qua ap
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+ Giao dién két ndi véi hé théng hép phu trong lugng dé diéu khién tu dong
viéc khoi dong va dung bom

+ C6 kha nang chéng dn mon ddi véi cac khi SOx, NOx va NH3

1.2. Lo nung mau 500°C va B¢ diéu khién

+ Tdc d6 gia nhiét cao nhat: 20°C/pht

+ Téc d6 gia nhiét thap nhat: 0,05°C/phat

+ Thoi gian lam mat (t6i nhiét 36 moi truong xung quanh): 60 phut

+ Diém dit nhiét d¢ t6i thiéu: 40°C

+ Do chinh xac: tir £ 0,1 dén 1°C hoic t6t hon

+ C6 hé thong giam sat qua nhiét

1.3. Bé diéu nhiét tuan hodn va do bdo 6n kép

Bé lam mat tudn hoan diéu khién tir xa, bao gém hai 16p bao on cho phép chat
long diéu nhiét duoc luu thong quanh mau va cac binh phan ung trong dai
nhiét d¢ tir 0 dén 80°C

Do chinh xac diéu chinh nhiét do: + 0,05°C

Thoi gian 6n dinh t6i da: 30 - 60 phut

Dung tich bé: 5 lit

Dung dich Iam mat: Nudc hodc Ethylene Glycol

Ap suat bom toi da: 300 mbar

9. May do ma sat, mai mon, boi tron

1. Kiéu loai, ky ma hiéu: TRB?®

2. Thudc thé hé: 2022

3. Chung loai thiét bi: Thiét bi phén tich

4. Hang, nudc san xuat: Anton Paar Tritec SA, Thuy Sy

5. Nam nhép: 2022

6. Noi ldp dat: Phong 412 - Nha B2, 18 Hoang Quéc Viét, Cau Gidy, Ha Noi
7. Can b0 van hanh:

- Ho va tén: Luong Van Duong - Ho va tén: Nguyén B4 Phuong
- Bién thoai: 0988 097 010 - Bién thoai: 0349 612 384

8. Thong so k¥ thuat cia thiét bi:

* Pic diém chinh

Hé thiét bi do d6 mai mon, ma sat dang Pin-on-disk, & nhiét do thuong
Phan mém: Tribometer va Modelization

* Thong sb ky thuat
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1.1. Thong s6 k¥ thuat vé luc, nhiét 4o

Luc do

Dai luc: Lén t&i 60N

Do phan giai luc: Theo tai trong qua dat

Dai luc ma sat: Lén téi 20N

Do phén giai luc ma sat: 0,06mN

Chuyén dong quay

Tbc @6 quay: 0,2 vong/phut téi 2000 vong/phat

Ban kinh: Lén tdi 40mm

Momen xoén cuc dai; 450mN.m

Chuyén dong tinh tién qua lai

Chiéu dai chuyén dong: Lén tai 60 mm

Van téc: Bén 370mm/s

Tan s6: 0,01 dén 10Hz

Chuyén dong qua lai theo cung

Van tdc: 0,2 dén 2000 vong/phut

Tan s6: 0,01 dén 7Hz

G6c mo: Bao gom khoang +5° dén +150°

Do phan giai géc: 0,1°

Qua tai trong luong: 1, 2, 5, va 10N

Hoan toan phul hop céc tiéu chuan ASTM G99, G133 va DIN 50324

1.2. Hé diéu khién

Hai sensor luc ma sat dé giam t6i da cac 16i do tré& nhiét (thermal drift). Su doc l1ap
gitra lec tac dung va luc ma sat gidp tranh anh huong 1an nhau giira cac tin hiéu luc
khac nhau.

Tich hop sensor nhiét va do am dé theo ddi diéu kién moi trudng theo thai gian thuc.
Duy tri xtr Iy dit liéu tin hiéu ma sét theo thoi gian thyc trong sudt qua trinh do.
Chuong trinh lity tién téc do va tai trong dat trong mot phép do.

Ché do thdng ké cho phan tich dit liéu do.

Tu dong xuat bao cao cho phép do.

Kiém soat théng sé thir nghiém va phan tich dix liéu tién tién véi phan mém
Tribometer kem.

M6 phong tiép xtic co hoc nhanh chong va dé dang véi phan mém Modelization.

M6 hinh ng suat Hetzian cho su lya chon céc thdng sé do tot hon.

Ché @6 Multi-cycle angular reciprocating gitp tranh céc 15i do su sai Iéch gita luc va
truc xoay mau.

Tu dong bao vé qua ngudng lec ma sat va hé s ma sat.
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Quy trinh hiéu chuan ty dong cho luc ma sét, toc d6 quay va ban kinh do.
Man hinh hién thi va diéu khién 19 inch.

10.
1.

2
3.
4.
S)
6
7

8.

May thir kéo nhiét dé cao (1100°C)
Kiéu loai, ky ma hiéu: AGX-50kNV (Floor type)

Thudc thé h¢: 2022
Chung loai thiét bi: Thiét bi phén tich
Hang, nudc san xuat: SHIMADZU, Nhat Ban
Nam nhap: 2022
Noi lap dit: Phong 211 - Nha B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
Can bd van hanh:
- Ho va tén: Nguyén Vin Toan - Ho va tén: Binh Chi Linh
- Dién thoai: 0342 859 608 - Dién thoai: 0376 077 808

Thong s6 ki thuat cua thiét bi:
* Pic diém chinh
Kéo nén dugc cho cac vat li¢u kim loai, hop kim va vat li€éu compozit tai nhiét
d6 phong va tai nhiét do dén 1100°C véi tai trong thir nghiém t6i da > 50 kN
Phuong phap tai: Truc tiép, kiém soat téc do khong doi véi do chinh xac cao
thong qua truyén dong dang truc vit dang Bi cho d6 chinh xac cao.
- Hiéu chuan lyc kiém tra Pham vi do luong luc: Hiéu chuan ty dong Do
chinh xac cao;
+0.3% trong dai luc tir 1/100 dén 1/1 va
+0.5% trong dai luc tir 1/1000 dén 1/100.
- ASTM Class 10: May c6 kha ning twong thich tiéu chuan ASTM Class 10
nhu mo ta ASTM E1012. DB chinh x4c truc thang hang cao dung cho cac vat liéu
cuong do cao va vat liéu composite (dung cho khung may dé san 20kN dén
300kN)
* Thong s k¥ thuat

. Hé théng may kéo nén chinh

- Cam bién tai 50kN d6 chinh xac + 0.5% trong dai luc 50N dén 500N va do
chinh xac + 0.3% trong dai luc tir SOON dén 50kN

- Téc do di chuyén thanh truot: 0.00005 dén 1500 mm/pht;

- Do chinh xac + 0.1%

Téc do quay tdi vé cua thanh truot ti da: 2000mm/phut

Do phan giai thanh truot: 8.33nm

Bé rong bén trong may kiém tra cho phép 600mm

Phuong phép hién thi va do: Hién thi dién ttr, do bang ma quang hoc
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Do chinh x4c cua bd do vi tri thanh trugt: + 0.05% gia tri hién thi, + 0.01mm khi
gia tri hién thi dudi 20mm

Téc do 14y dir liéu: 10,000 Hz (10 kHz)

Sb sensor t6i da: Co thé két ndi tdi da 20 kénh (tuy chon thém) ma khong yéu
cau thém Data logger

Po viing chic khung: 180 kN/mm phut

Céac chirc nang chuan:

Hién thi lec/ang sut/ hanh trinh

Tu dong zero luc

Hiéu chuan lyc ty dong

Ty dong tai gia tri luc cam bién

Piéu chinh min vi tri thanh nang (bo diéu khién)

Chtic nang tu dong khoa an toan (ctra an toan gém chirc niang khoa lién
dong va l1ong bao vé an toan mau)

Ty dong tra vé vi tri kiém tra

+ + + + + +

Cai dit khoang g4 mau

Hién thi Iyra chon ngdn ngit (Anh/Nhat/Trung Qudc)
Nut tam ding tiét kiém niang luong

Am thanh (lya chon chuan va 10)

Am thanh xuit (Anh/Nhat/Trung Quéc)

Phan mém TRAPEZIUM X-V duoc két néi

Tu dong diéu khién luc bién dang (chirc ning autotuning)
Phét hién diém dut

Phét hién diém mém

Hién thi gia tri mai/dat

01 4y chung nhan cho AGX-V series

1.2 L0 nung nhiét d6 cao 1100°C

B6 dung cu nay bao gom Lo nung gia nhiét, bo diéu khién nhiét do, ga kéo, bd
do dung cu gian dai

Dai nhiét do: +300°Cdén 1100°C

Cong suat kéo va nhiét do giéi han:

50kN dén 850°C

15kN dén 1100 °C

Sy phan bé nhiét:

300 dén 600°C: + 3°C

+ + + + + +

+ 4+ + +
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600 dén 800°C: + 4°C

Trén 850°C. = 5°C

Loai 10 nung: Lo hinh ng loai Slip c6 hé théng khang nhiét
Pham vi do Gauge Length: 10, 5, 2, Imm/FS

Mau ¢ng dung: Mau éng chiéu dai 120mm c& ren M18

11. May nghién bi ning lwong cao

Kiéu loai, ky ma hi¢u: PULVERISETTE 7 premium line
Thugc thé hé: 2022

Chung loai thiét bi: Thiét bi ché tao

Hang, nudc san xuat: Fritsch - Puc

Nam nhép: 2022

Noi lap dat: Phong 110 - Nha B2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
Can b0 van hanh:

N o ks DR

- Ho va tén: Nguyén Vin Toan - Ho va tén: Tran Vin Hau
- Dién thoai: 0342 859 608 - Dién thoai: 0775 514 668
8. Thong s6 k¥ thuat cua thiét bi:
Dic diém chinh

So tram nghién: 2 co1 nghién

Téc do nghién: 1én dén 2200 vong/phit

Po luong nhiét d6 va ap suét khi: Co

Thong s6 k¥ thuat

Yéu cau ky thuit ciia may nghién bi nang luong cao
Téc do quay ctia dia chinh 100 - 1100 vong/phdit.

Gia toc ly tam: 95 1an cua luc trong trudng.

May nghién dugc diéu khién tu dong dé dam bao rang cac thong sb cai dit

khong bi vuot qua.

Vén hanh an toan tuy¢t ddi nho vao co ché SelfLock, cbi nghién dat va may ma
khong can bat ki kep mau.

Trong trudng hop trang thai hoat dong khong cho phép, may nghién s& chan khai
dong va ty dong tat néu xay ra mat can bang.

Man hinh cam tng c6 thé diéu chinh vdi ciu tric menu logic bang 10 ngdn ngit
deé diéu hudng nguoi dung dé dang, tryc quan.

12. Tram thi nghiém pin nhién ligu 100W

1.Kiéu loai, ky ma hiéu: C10-LT
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2. Thudc thé hé: 2023
3. Chung loai thiét bi: Thiét bi phan tich
4. Hang, nudc san xuét: HORIBA FuelCon GmbH, Puc
5. Nam nhap: 2023
6. Noi lip dat: Khu trién khai cong nghé Twu Liét, 172 Tyu Liét, Thanh Tri, Ha
Noi
7. Can bo van hanh:
- Ho va tén: P4 Chi Linh - Ho va tén: Pham Thy San
- Dién thoai: 0838 736 121 - Dién thoai: 0903 201 337

8. Thong sb k¥ thuat cia thiét bi:

* Pac diém chinh

Pam bao do dac danh gia tinh chat bd pin nhién liéu hydro c6 cong suat
bao gom trong khoang tir 15W dén 100W véi d6 chinh xac cao

C6 hé thong an toan 3 cap do

C6 hé théng duong ong va van inox lay khi tir tram cap khi SkW dén may
do (cung cip trong nudc)

* Thong s6 k¥ thuat chi tiét:

1.1 Hé thdng khi

Luu luong khi

Pham vi diéu khién luu luwong khi anot: tir 0,02Nl/phut dén 2NI/phit
(norminal litre)

Pham vi diéu khién luu luong khi cho catot: tir 0,05N1/phat dén 5NI/pht
Do chinh xac diéu khién luu lugng: + 0,1% thang do va £+ 0,5% gia tri thuc
té

Ap suit

Khoang diéu chinh ap suat: tir 1,1bar - 4bar

D6 6n dinh diéu khién ap suat: + 50mbar

Cam bién ap suat

Piém do: Tai dau vao va dau ra

Pham vi do ap sut: tir 0 — 6bar

Do chinh xac caa cam bién &p suat: + 0,5% toan thang

Do 6n dinh diéu khién: + 50mbar

Tao 4m

May 1am am b&o hoa (Saturator) cho khi anot va catot

Pham vi diéu chinh diém swong (dew-point): tir nhiét d6 phong dén 90°C
Do chinh xac diéu chinh diém swong: + 1°C
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Pham vi diéu chinh nhiét do: tir nhiét do phong dén 130°C

Do chinh xac diéu chinh nhiét do: + 1°C

Do chinh x&c cam bién nhiét: PT100 Type A theo tiéu chuan DIN EN 60751
Gia nhiét duong 6ng

C6 hé thng gia nhiét trén duong ong, diéu khién dwoc nhiét do cho khi
nhién liéu vao anot va catot

1.2 Taidién tir

C6 céc ché do do: 1, U va P khong doi

Cong suat 1am viéc lién tuc téi da: 100W

Dong dién t6i da: 100A

Dién ap téi da: 6V

bién ap tdi thiéu: OV

C6 ché do dién ap diém khong (Zero Voltage)

D0 chinh xac do dién &p: + 0.03% thang do va + 0.05% gia tri do
D0 chinh xac do dong dién: + 0.05% thang do va + 0.08% gia tri do

13. Tram thi nghiém pin nhién ligu S5SkwW
1. Kiéu loai, ky ma hiéu: S5-LT

2. Thuoc thé hé: 2023
3.  Chung loai thiét bi: Thiét bi phan tich
4. Hang, nudc san xuat: HORIBA FuelCon GmbH, Puc
5. Nam nhap: 2023
6. Noi lap dit: Khu trién khai cong nghé Tyu Liét, 172 Tyu Liét, Thanh Tri,
Ha Noi
7. Can b0 van hanh:
- Ho va tén: P4 Chi Linh - Ho va tén: Pham Thy San
- Bién thoai: 0838 736 121 - Pién thoai: 0903 201 337

8. Thong sb k¥ thuat cta thiét bi:

* Pac diém chinh

- Pam bao do dac danh gia tinh chat b pin nhién liéu hydro ¢ céng suat
bao gdom trong khoang tir 0,75kW dén 5kW véi d6 chinh xéc cao

- C6 hé théng an toan 4 cip do theo cac chiing nhan CE, 1SO 12100 va
ISO 13849

- C6 tram cap khi va nudc dam bao lam viéc lién tuc trong 8 gio ¢ cong
suat 5kW

* Thong s k¥ thuat chi tiét:
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1.1. Hé théng khi

Luu lwong khi

- Pham vi diéu khién luu lugng khi H2 cho anot: Bao gdom khoang tir 2.0
dén 200NI/min (norminal litre)

- Pham vi diéu khién luu lugng khi N2 cho anot: Bao gdom khoang tir 1.0
dén 100NI/min

- Pham vi diéu khién luu luong khong khi cho catot: Bao gom khoang tir
5.0 dén 500NI/min

- Pham vi diéu khién luu lwgng khi N2 cho catot: Bao gém khoang tir 1.0
dén 100NI/min

Ap suat

- Pham vi diéu chinh ap suat: Bao gom khoang tir 1.2 - 4.5bar

- b6 6n dinh diéu khién &p suat: + 25mbar

- C6 van diéu chinh &p suat dau ra

Cam bién &p sudt

- Piém do: Tai dau vao va dau ra

- Pham vi do ap suat: Bao gom khoang tir 0 — 6bar

- Do chinh xé&c cua cam bién &p suat: + 0.25% toan thang

Ché do ket thic/xa

- Thoi gian dap ung diéu chinh &p suat cua bo diéu khién luu luong khi
(MFC): Thai gian dung hoat dong 0,4 gidy va thoi gian diéu khién cho dén
trang thai 6n dinh 1 dén 2 giay

- Thoi gian dap tng cho van diéu chinh &p suat: Thoi gian dong 1 gidy +
khoang va thoi gian mé 1 gidy

Tao0 dm

- May lam am b#o hoa (Saturator) cho khi catot cong suat toi da 24 kW va
dong khi am t6i da: 600 NI/min.

- May 1am am bdo hoa cho khi anot céng suét téi da 12 kW va dong khi
am t6i da: 200 NI/min.

- Pham vi diéu chinh diém swong (Dew-point): bao gém khoang tir 35°C
dén 90°C.

- Do chinh xé4c diéu chinh diém suong: + 1°C

- Pham vi diéu chinh nhiét d6: Tur nhiét do phong dén 1100C

- D6 chinh xac diéu chinh nhiét do; + 2°C

- Po chinh xac cam bién nhiét: PT100 Type A theo tiéu chuan DIN EN
60751

Gia nhiét duong ong
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- C6 hé théng gia nhiét trén duong ong, diéu khién duoc nhiét d6 cho khi
nhién liéu vao anot va catot

1.2. Hé thdng danh gia dong dién, dién ap va cong suat

Tai dién tir (Electronic load) dam bdo cac théng sé sau:

- C6 céc ché do do: I, U va P khong doi

- Cong suat 1am viéc lién tuc tbi da: SkW

- Dong dién t6i da: 1000A

- bién ép tbi da: 30V

- bién ap téi thiéu: OV

- C6 ché do dién ap diém khong (Zero Voltage)

- Lam mét bang nuéc

- Pham vi do dong dién: tir 0 — 1200A, d6 chinh xac: + 0.05% thang do va
+ 0.08% gi& tri do, d6 phan giai 16 bit

- Khoang do dién ap: Bao gom khoang tir 0 — 35V, d6 chinh xéc: + 0.03%
thang do va + 0.05% gia tri do, d6 phan giai 16 bit

B¢ phdn do dién ap pin

- S cell do: 20

- Pham vi dién ap: tir -3V dén 3V

- B6 chinh xac: £0,1 %

- Téc @6 doc tin hiéu: < 100ms

1.3. Hé théng nudc

- C6 hé thdng tao nuée khir ion

- C6 d6ng hd do luu lwong nudc

- Pham vi diéu chinh &p suat: Bao gom khoang tir 1 - 4bar

- Pham vi do ap suat: Bao gom khoang tir 0 — 6bar

- Do chinh xéac cam bién &p suét: + 0.25% thang do

- COng suat lam mat: 15kW tai 600C

- Nhiét do t6i da: 900C

- B6 chinh xac nhiét d6: +1°C

- D6 chinh x&c cam bién nhiét do: PT100 Type A theo tiéu chuan DIN EN
60751

- Cam bién do d6 dan dién cua nudc: tir 0 dén > 20 pS

14. Hé thong pho hdng ngoai cho miu kich thwéc micro
1.  Kiéu loai, ky mi hiéu: infraLUM FT-08/p MAX
2. Thudc thé hé: 2022
3. Chung loai thiét bi: Thiét bi phan tich
4 Hang, nudc san xuat: Lumex, Canada/Pike, M§
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Nam nhap: 2022
Noi lap dat: Phong 211 - Nha A2, 18 Hoang Qudc Viét, Cau Gidy, Ha Noi
Can bd van hanh:
- Ho va tén: Nguyén Nhat Linh - Ho va tén: Nguyén Hoang Tting
- Dién thoai: 0829 933 548 - bi¢n thoai: 0866 250 225
Thong sb k¥ thuat cua thiét bi:
* May quang ph6 hong ngoai
Dai phd: Bao gdm khoang tir 8000 cm™ dén 500 cm™ (hé quang ZnSe)
Do phan giai phd: Co thé tiy chon 6 dd phan giai khac nhau: 16, 8, 4, 2, 1,
0,5cm*
Ty 18 tin hiéu/ nhidu: > 60.000 (thoi gian do 60 gidy, do phan giai phd
4cm?)
Téc do quét: 0,8 gidy/scan tai d6 phan giai 16 cm™
Do 6n dinh ctia vach 100%: 0,2%
Tich hop tinh ning chan doan tong thé trang thai hé thong
B0 giao thoa duoc trang bj tinh ning chdng sai 1éch, chiu rung lic
B0 tach tia: ZnSe trong vé dugc niém kin, hut am
Pau do: DLATGS d6 phan giai cao
Nguén dién 220V/50Hz
Kich thude khoang: 580 x 550 x 340mm
Khéi luong khoang: 32 kg
* Kinh hién vi hong ngoai
Ché d6 do: Truyén qua, phan xa, va phan xa toan phan suy giam (ATR)
Vat kinh ¢6 dinh: D phong dai 7.45X Schwartzschild, khau d6 so N. A
0,64, duoc can chinh c6 dinh chac chan.
Tu quang: d6 phong dai 7,45X Schwartzschild, khélg d6 s6 N.A 0,64, co
thé di€u chinh theo truc Z d¢€ to1 uu hoa tiéu diém mau.
Ché d6 thu IR/quan sat mau: Bo phan quang hoc ludng hudng sic phan xa
nang luong IR va truyén anh sang c6 thé nhin thay, cung cip ché do xem
lién tyc mau trong qua trinh thu thap dir liéu. B6 phan quang hoc ludng
hudng sac loai bo sy can thi€t phai chuyén doi tir xem mau sang thu thap
pho.
Ban d& mau: C6 thé tinh chinh theo truc Z, ¢6 thé trugt trén mat phang
20mm (tryc X) va 50mm (tryc Y)
Quan sat mau: 3 duong truyén quang. Thi kinh luéi chit thap, phong dai
10X, co6 kha nang ghi hinh va truyén dir licu USB
Co tam chan mau: Piéu chinh khau do X, Y, 0 dé do truyen qua va xem
mau, cung nhu khu vuc xung quanh mau. Truot 16 khau d¢ tiéu chuan dé
do mau phan xa.
Pén chiéu sang: Kohler, cudng do tiy chinh, cong suat SOW
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Pau do ATR kich thudc 100 micron, sir dung tinh thé Ge, dé dang thao roi,
dé phan tich tat ca cac mau vi mo.

Truong nhin thdy cho quan sat: 1600 micron

Do tuong phan tét hon 1 micron

15. May do dic tinh vat liéu nhiét d thap
1. Kiéu loai, ky ma hi¢u: VersalLab

2. Thugc thé hé: 2022

3. Chung loai thiét bi: Thiét bi phan tich

4. Hang, nudc san xuit: Quantum Design, My
5. Nam nhép: 2022

6. Noi lap dat: Phong 206 - Nha A2, 18 Hoang Quoc Viét, Cau Gidy, Ha
Noi

7. Can bd van hanh:

- Ho va tén: Tran Pang Thanh - Ho va tén: Vit Hong Ky

- Dién thoai: 0988 707 211 - Dién thoai: 0989 191 900
8. Thong s6 k¥ thudt cua thiét bi:

Pa chitc ning: Co thé do duoc hau hét cac tinh chat vat Iy cua vat lidu (tir
tinh, nhié¢t, di¢n tro, nhiét dung, quang tu, ... , phu thudc vao cac phu kién
duoc trang bi kém theo)

Nhiét do thap nhat 1a 50K, cao nhat 400K
Tir trudng cao nhat: 3T (Tesla), chan khong 10-4 torr

Tich hop dugc cac md dun khac nhau trong twong lai nhu: Po dién trd suat
DC, Do cam tur, Lo nhiét do cao, Truyén dién tich, Nhiét rung riéng.

H¢ tao nhiét do

Diéu khién dugc nhiét do tir SOK dén 400K

Do 6n dinh nhiét do: + 0,02% (typical)

Thoi gian lam lanh mau: tir 300K xudng 50K nho hon 140 phut

H¢ tao tu truong

Khoang diéu khién tir trudng + 3T; loai nam cham: siéu din NbTi

Thoi gian dat tir truong cao nhat: < 2 phut

Do ddng déu tir truong: + 0.1 % trong khong gian 2,5cm trén truc tir tim
Dong dién yéu cau: 20A

Do phén giai: 0,016 mT
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Kha ning chan tir truong: duy tri dudng stic tir 5 gauss bén trong phan than
cua thiét bi

H¢ tao chan khong

Bom chan khong loai Cryopump

Chan khong budng miu: 10-4 torr trong khoang thoi gian dudi 10 phut
Cho phép thay d6i méi truong trong budng mau trong sudt qua trinh do
Bo do tir ké mau rung

Momen tur (m): Do chinh xac: £+ 0.~5%, sﬁ’v dung hinh tru cao 2,8mm x
duong kinh 4mm (hinh dang cua mau chuan Pd da bao gom)

Bién d¢ dao dong: 0.1 dén 5 mm, 2 mm (khuyén dung)
Tan sb dao dong: 10 dén 60 Hz, 40 Hz (khuyén dung)
Thoi gian do mot diém: 0.5 dén 750 gidy, 1 gidy (khuyén dung)

Ha Noi, ngay 10 thang 02 nam 2025
CHU PAU TU
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