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1. i& 7| Scope of application

AFEAR VG EANFGE (RIS S e B eI A PR DT 2 vl 271 3.0V 19Ah 845 1 Lt i 7 i PR e b
DAKG 7 A 2R B AU e

The purpose of this document is to specify the specifications of 3.0V 19Ah sodium ion cells supplied by
PARAGONAGE.

2. 7= 52K A Product type
2.1 AR BFERBAES 7 s
Name: Cylindrical Na-ion Cell
2.2 M'5: 46145
Model:46145

3.7 ik Product Specification

3.1 Bt%E General

No. ZH P RS HiE
Parameter Specification Remarks
R A&
e A it Fresh cell
~ A L e S,
3.1.1 Nominal capacity 19Ah 2% 2.2 5 2.3 b BOBAANNIA
Referto 2.2&2.3 standard charge and discharge
procedure
PR L
312 . ' 3.0V
Nominal voltage
AEHLE
3.13 Iﬂ Lk 1.5~4.0V
Operating voltage
314 FLih N B <1mo Friiils (50%S0C)
o Impedance (1KHz) - Fresh cell (50%S0C)
I '|‘ iy [L H
3.15 [ ~50% /
Shlppmz SOC ¢
|1')| :’[JJL (fﬁ[l_») . % /f} 22 il.
3.16 Charging 0~45C
tempe;a ture Reference to paragraph 2.2
L ﬂ 1’[JJL M.(}J)Ul_l.) . %:_),;ﬁ 23 ,I,J
3.1.7 Discharging -40~60°C = .
tempera;:ur; Reference to paragraph 2.3
P, o y
3.18 . #] 480 N.A
Cell Weight ! g
ihE #) 50%S0C {7fifi (About 50%SOC storage)
3.1.9 o ! ”“{: - -20~30C LI <60%
orage Temp.
g P Humidity < 60%
, ['Lf#(Diameterh):
A )11-11’5' 0+0 5111111)
3.1.10 Typical dimension T AN #FE Do not contain pole column
(D*H) |.u,f_x,(Helght):
150.0£0.5mm

[ ¢ P R RE =B S| SN B O W=y 2 e O 4 4
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3.2 B/ ZH Charging/Parameter
No ZH P i LR #HiE
) Parameter Spec1ﬁcanon Remarks
oz ol 78 L LD 0.2C 0-15'C@3.8A
321 Maximum continuous
charge current 1.0C 15-45°C@19A
322 btk 7 HL LA 0.2C 3.8A
Standard charge current
AR H
323 Pt 7o HLHL TR 4.0V
Standard charge voltage
b 7S FL R 2t HEEIRJE 2542°C .« 0.2¢ Ptk 78 % 4.0V, 1k LA 0.05¢
324 - Ambient temperature 25 £ 2°C, 0.2c constant current constant voltage
Standard charge method . .
charging to 4.0V, cut-off current 0.05¢

3.3 i B/ 2 % Discharging/Parameter
No B 77 i LR #HiE
) Parameter Specification Remarks
0.2C -40-15°C@9.5A
T NFFEETIOH AL IR
3.3.1 Maximum continuous 5.0C 15-45'C@95A
discharge current
1.0C 45-60°C@19A
Bt s FL FLIAL
332 . 0.2C 3.8A
Standard discharge current
7Ry G EYE
323 . ) 1.5V
Standard discharge voltage
33.4 BRE LB IRERELE 2542°C . 0.2¢ HfUHCR A 1.5V

Standard discharge method

Ambient temperature 25 £ 2°C, 0.2

¢ constant current discharge to 1.5V

3.4. 5 {Ki % & High/Low temperature capacity

No ZH 7 i A A
) Parameter Specification Condition
55°C iR BrdteiRags. 55°C. 0.2¢. 1.5V~4.0V
341 .HJ{‘rH =95% ﬂ? Lf&.]}'\u > c i '
Capacity@55C Fresh cell, 55°C, 0.2¢, 1.5V~4.0V
e b s L ) b He A _ o T r
342 -20°C AR >80% iR, 20C, 02¢, l'j,V 4.0}
Capacity@-20C Fresh cell, -20C, 0.2¢, 1.5V~4.0V
-40°C (7 fE FrioiRaEs. -40°C. 0.2c. 1.5V~4.0V
343 AL 60% it Fo AR 0" e 15 )
Capacity@-40C Fresh cell, -40°C, 0.2¢, 1.5V~4.0V

L Hihk
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3.5 H1.55 7T Cell temperature rise

A TR A5 i T A B0 P PR T P2 9t 25 T80 L i ) Pt A TIPS o P b g P 3 ) B A A B T
BORaE AR () AL W8 K0 55 1A LA T« A L i P2 00 e o7 32 M 22 el 2 1 1) T I D S i) e (1) i P2 o

ng
I o

The temperature rise refers to the surface temperature of the cell after discharge minus the surface
temperature of the cell before discharge. The measurement of the temperature rise of the cell should be carried out in
a room where the ambient temperature is relatively stable and the space is large enough. For each cell temperature
measurement, a calibrated temperature sensor that records time data should be selected.

~ BH P L T
) Parameter Specification Condition
FrEfeni Tt P ¥t LB o TR PR CRE A T T P
351 Continuous discharge <10°C The cell 1s discharged in the standard discharge
temperature rise method.

*E'i‘!.l\ }B{ IR ﬂ
352 Continuous discharge <30°C
temperature rise

L LB B A

The cell 1s discharged in the max discharge method.

3.6. F=ftEfE Product property

FrE ) 4% Standard Test Conditions

IR EA ZMUH )T AN AN R WRE ik, HARE T ok A B ZEORTESS . BRARRE Y
BRA L AEELE 204 5°C, HIXHRIL 45~85%F 5 AF FibAT. Wnee Se WKL RAZ Bk ok tHigna, 3l
it 0y AFELE 15~30°C, AARHRIE 25~85%RH (261 FiEAT -
Test should be conducted with new batteries within one week after shipment from our factory and the cells shall not
be cycled more than five times before the test. Unless otherwise specified, test and measurement shall be done under
temperature of 20+ 5°C and relative humidity of 45~85%. If it is judged that the test results are not affected by such
conditions, the tests may be conducted at temperature 15~30°C and humidity 25~85%RH
3.6.1 HLPE{E Electric performance

IiH Item Mk i Test method fiifE Standard

3.6.1.1 # G Capacity | 25°CE£2°CHEF, HUMS 0. 2C fH{{H L A4 4. Ov, # | G2 =194
IEHELIAE 0. 05C; $AE S5min. 0. 2C fiCHL4E 1. 5v. Discharge capacity=
At 25'C+ 2°C, the cell is 0.2C to 4.0v and 194h

the cut—off current is 0.05C; the bmin, 0.2C
discharges to 1. 5v.

3.6. 1.2 flikfiH Cycle | (MFaHL: 0. 5C tHHEIE /& HLE F] 3. 9v, # 1l U R A RIRFFR=T0%
Life Test at RT 0. 06C, i1 & dmin; Capacity retention rate
@ 1.0C LS 2.0V, B Smin; =T70%

GTFALL EPE 1500 .

(I)Charging:0. 5C to 3.9v and then to CV and
the cut—off current was 0.05C and placed
Smin;

(@Discharging:0.5C to 2.0V and placed 5min
@)Cycled the above mentioned 2steps for

1500cycles
3.6. 1.3 {5 /i1 Rate 25°C +2° CHEI R, L 0. 2C LA E 4. Ov, & | lc I A R FFH=98%
discharge \EHLIAE 0.05C: $dE Smin. LLAS[A] L L 4 dc MR AR FFE =95%
1. 5v. 5c A R E =93%

At 256°C+ 2°C, the cell is 0.2C to 4.0v and
the cut—off current is 0.05C; hold for bSmin
and discharge to 1.5v with different

currents.

L Huhb: R PRI MR st — i 1 5 e Lok [ 6
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3.6.2 2 4=1EfiE Safety performance

IiH Item

WLy 7% Test method

1t Standard

3.6.2.1 347
Over Charge

R bR 7 B e LS, AERL 0. 5C HLJii A L
lJ 4. 4V 5 115%50C {7 1E75 M1
After the cell is fully charged in the standard
charging mode, it is then charged with 0.5C
current to 4.4V or 115% SOC to stop charging

AR AR

no fire, no explosion

3.6.2.2 icd
Over Discharge

FLOS 2 I 70 FEUBE U AS i LS . AR DA 1C IR
90min

After the cell is fully charged according to
the standard charging mode, it is discharged
with 1C current for 90min

AE k. A

no fire, no explosion

3.6.2.3 M
Short Circuit

LA AR HE /e B i LS, BRI ILIE.
e (EREERHHASK T 5mQ ) 10 min £, MELHL
Jllll.:rm:’luL A{';' ){IJL. &“’:.

After the cell is fully charged according to
the standard charging mode, it will directly
short circuit the positive and negative poles
(the total resistance of the line is not more
than 5m Q) for 10 min, and observe the
temperature and appearance changes of the cell.

Ak AR

no fire, no explosion

3.6.2. 4 MG A
High and low

temperature
shock

s x!“{bj\rﬁﬁ:fLF thlf.? ELJH; JJ'i()\ﬂuL k=3 40?”’:}1‘[&
meH Hih i E 1h, FAE 85CHMF FHE 1h, WLGEH
32 IRES RS, G A d SRR
After the cell is fully charged according to
the standard charging mode, it is put in a low
temperature environment of-40°C for 1h, and
then for 1h at 85C. End the test for 32
cycles, and the sample is taken out after the
test

AE k. AR

no fire, no explosion

3.6.2.5 ik
Heat additive

RO 4 PR HE 7 FLBE A i L, 8 AL T A Ik
IR, LL5C/min (ME b TS 130C £2C
I REF 30 3l

After the cell is fully charged in the standard
charging mode, place the cell in a heating test
chamber, rise from room temperature to 130T+
2T? at 5C / min and hold for 30 min

Ak AR

no fire, no explosion

3.6.2.6 1K UK
Low—pressure

B e bR 7 B e H S, LSRR TR SN
11. 6kPa , RSN EEEZM FHE 6 .

AE k. AR

no fire, no explosion

test After the cell is fully charged according to
the standard charging mode, the cell is 11.6kPa
for 6 hours at room temperature.
L Hihk: 748 SR JEET s s 1 S EER Dol [
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3.6.2. THE
Crush

S bR e B i LS, FREAEY 75mm (1Y)
HAH‘t EFFIEAREL (2+21) mm/s RS FEHY R B T Hls
By el i HLES R, RIS S oV sl AR Rk 3
15% 4 i /734 8] 2. 6TkN S b b3l ik
After the cell is fully charged according to
the standard charging mode, the half cylinder
plate with a radius of 75mm is used to press
the cell in the direction vertical to the cell
plate at the speed of (2 + 1) mm / s. When the
voltage reaches OV or the deformation reaches
15% or the extrusion pressure reaches 2.67 kN

AR AR

no fire, no explosion

3.6.2.8 AP
Heavy impact

S bR HE e LB e i LS . O FLEN 15. Smm
rr’JtM%Jﬁtﬁj RS, AR RN 9.140. 1ke
FOERAEM 610+25mm e fab ] H v 44 2 HLES |
After the cell is fully charged in the standard
charging mode, place a steel rod of 15. Smm
diameter in the middle of the cell; then drop
the hammer of 9.140.1kg freely onto the cell
from the height of 610 + 25mm

Ak AR

no fire, no explosion

3.6.2. 9 BRIEIL

Drop test

PR BRHE R HLBE ;Uﬁi”‘fLJﬁ, % 1. 2m HRRSE R

HHHMMMM TRBE AR b, LR RS A i A 2
IR, /\Llﬁijp'-lf)dé’hfﬁ-m-'}__

After the cell is fully charged according to
the standard charging mode, the free falling
body falls on the concrete plate at a drop
height of 1.2m. The two end surfaces of the
single cell fall twice each, with a total of
four drop tests

AE k. AR

no fire, no explosion

3.6.2. 10 $REhIE

Vibration test

FELjth HLS 42 B bRt 72 BT U e i L s st A e B
LHALIRAN G MG M L, e BRSNS R R
P R I et . Xo Yo 2 =N HREEAN 5 B
M 10~55Hz fFHF15HRA) 90—100min, FIMIHEAE N
1Hz/min, fZESWEME CHLRMED ¢ 0. 16mm

After the battery cell is fully charged
according to the standard charging mode,
install the battery fixture on the surface of
the vibration table, and adjust the test
equipment according to the vibration frequency
and the corresponding amplitude below. In each
direction of X, Y and Z, the frequency is swept
for 90-100min, and the sweep rate is 1Hz / min,
displacement amplitude (single amplitude):

0. 16mm

AT ASE R ABEEE
no leakage, no fire,
no explosion

L) Hi k-
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4. =% 54 Transport and Storage
4.1 I ZERAEERE AN 20%~50%S0C, HHEERMHTER, ESH SRR IERZIIRZ
W EFE, PilEHWERRK, SEEE.

The state of charge of cell transportation is range from 20% to 50% SOC. Cells are packed

in boxes for transportation. Violent vibration, shock or extrusion should be prevented during
transportation, sunshine and rain should not be inverted.

4.2 fefEd B, PREEMRR, FHER. JiE. '
In the process of loading and unloading, the products should be handled lightly by handled

lightly. Throwing, rolling and heavy pressure should be strictly prevented.

4.3 f R HLb A 30 R, ER UK SOC il 50% /47 . ML, -10~30°CEE »{%I\ILJ J“JJ
N6 AH L. 30~45°CHANL I WIN 3 AN H . 45°C~60°CHE AN W 1 AN H s BLEANEE WML, !
biArfifi SOC AHIE T 8%. FEAif )il WA e BMS il LA Bk i oA i it LA 1 4R FLEZ

When the Products are intended to be stored for a prolonged period of time (more than one month), the SOC of
cells should be adjusted to around 50% periodically(every three months is recommended). For cell. the recommend
period to recharge is 6 months at -10~30°C; the recommend period to recharge is 3 months at 30~45°C; the
recommend period to recharge is 1 months at 45~60°C. The recharge period is for reference. and the SOC cannot be
less than 8% for storage. The storage considers the self-discharge of cells only.

5. Z 4% Security matters

N TR A, AR, KRG, WA

In order to avoid the dangers of leakage, heated, combustion and explosion of cells, please pay attention to:
FEERR R NRAA T WAEASRIN . SOECE T B TR A B

It is strictly forbidden to immerse cells in liquids. When not in use, cells should be stored in

a cool and dry environment

b ARIER LS E Tl ARSIk I aRaE

It is forbidden to place cells near high-temperature heat sources, such as fires, heaters, etc.

c. 78 FLIN 5 328 HY By g 1 it & ) e i A

When charging, please choose a special charger for sodium-ion cells
FEAEUE] 1 GO FELES

It is strictly forbidden to use cells by reversing the positive and negative electrodes

e. BRI )8 L HRE R VLU IE DU (s P R

It is forbidden to connect the positive and negative electrodes of cells directly with metals to

make them short-circuit

f. A8 I el . BRI R 25 i s

Striking or throwing, trampling and bending cells are prohibited

g AR IEHYET 1 sl CHC A R o o) 27 P

It is forbidden to pierce the cell with nails or other sharp tools

h. Z8 1L 7E il B A HLES

Cells are prohibited at high temperatures

1. A8 1A o PR i G 1 sy ( F Hl

It 1s forbidden to use cells in places with strong static and magnetic fields

3o D LR A A iR FURBOIE N IR . AN B, TS K e RS . R RIS pe ity

If the cell leaks and the electrolyte enter the eyes, please don't rub it. Rinse your eyes with

clean water and send to the hospital immediately

k. RO ek, R, ARt AR AT AR AR DR S LR S M E

SE LA RS T R

If there is any abnormality in the process of odor, heat, discoloration, deformation or use, storage and charging,

remove the cell from the device or charger immediately and stop

using it;

L B 1k LS AL P A R ] 5 P 2 ) AT AL M2 2 DUIE G R 2 4 . S5 P9 ST AT

BB, AR L B e K

L Huhb: R PRI MR st — i 1 5 e Lok [ 9
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To prevent short circuit in cell packaging, there should be enough insulation between lead and cell to ensure
absolute safety. No short circuit shall occur in the enclosure to prevent
smoke or fire
FEARYRET LS, HE LGOS R E O R R R I R SE R, P AN E AT R

Dlsassembly of cells is strictly prohibited. Replacement of cells should be completed by cell suppliers or
equipment suppliers. Users are not allowed to replace cells by themselves
n. AR ] SR R L
Usmg damaged cells 1s prohibited
o. BEIERIASEI RIS, A [ i ) FLES TR
It i 1s forbldden to mix cells of different models and brands

p. AN IR LA, ASFEIRPRH AR

It 1s forbidden to mix old and new cells with cells of different materials

6. %517 B Disclaimer

6.1. Wit ¥ 'Hu'u e RILLLAZA VTP R E A T (], etk 2 VERgma, IR RRRIIEL o By i
VAT IR DT 2w A B G G R » IR DI A BB RE VS AT PR STAT 2 el 2 18 707 i i SR S (1 54T
If the product demand unit does not use the product according to the provisions of this specification, causing
social impact and affecting the reputation of PARAGONAGE, PARAGONAGE will investigate the responsibility of

the product demand unit.

6.2 K Jy (EVT VIR 5 AFE B G dEAT PROTAE 2wl = Al 5 2 SRt oAPE B e AT PRS2 ml 2
AU A 7 i () R s .

Before ordering PARAGONAGE products, the buyer needs to confirm the latest status of the products in
advance with PARAGONAGE.

6.3. JESCHIRSRE SO Z 2, i Db SO AR R O HE .

English specifications are for reference only. Please refer to the technical specifications of the Chinese version.
7. KK %% Risk Warning

7.1. %R 75 B Waring statement

% o

ML A (T PR M fa R, (SR E R 4 IIJ Wb 20 A BT 1 (1 o0 4 4 it !

fT\ At b FH R s B, w) fi 5 ™ o ) N S 5 R = 5 !
Vo2l FH T Ak 17 1L RIS 4 2 4 BV PR T

IL g AR50 20 R EL A Fh b R R e i 2 A BRI N A T .

ANl RS T e e Rl U

CELLS ARE POTENTIALLY DANGEROUS AND PROPER

PRECAUTIONS MUST BE OBSERVED IN HANDLING AND

MAINTENANCE.

RUNNING TESTS ON THE CELLS IMPROPERLY MAY RESULT IN

SEVERE PERSONAL BODY INJURY OR PROPERTY DAMAGES.

WORK ON CELLS MUST BE PERFORMED ONLY WITH PROPER

TOOLS AND PROTECTIVE EQUIPMENT MUST BE USED.

CELL MAINTENANCE MUST BE CARRIED OUT BY PERSONNEL

KNOWLEDGEABLE OF CELLS AND TRAINED IN THE SAFETY

PRECAUTIONS INVOLVED.
FAILURE TO OBSERVE THE ABOVE MAY CAUSE VARIOUS HAZARDS.

L) bk 7258 PRI T O it — 0% 1 SR Lk 10
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7.2. fEkG2K): Types of Hazards
25 P RN R AE L LA ) HHgR AR B A E DL R IR fa G

Customer acknowledges the following potential hazards in connection with the usage and handling of the
Products:

7.2.1 B AEARAE I T RE 22 B 2 . Wl PR 0 - A MO 2 FR R 'xwaLII’JJx
RIASFE], AHJE 5T 50V L FO s 5 A8 i FEoR AR A1 3 A2 [RIRE ™ d i, DR e 2 P i 20 A v SR AR
IVJ 2& l’ili‘jl_.fl_nﬂlu” ‘UJ' G

Working with battery can expose the handler to chemical, shock and/or arcing hazards. Although a person’s
body might react to contact with direct current voltage differently than from contact with alternate current voltage,
Customer shall take a conservative position and consider the risk of shock or electrocution to be the same for both
alternate current and direct current exposures greater than 50 V.

7.2.2 AR H R AP i) PR A A 2 U

Cells expose its handler to chemical hazards associated with the electrolyte used in the cell.

? 2.3 AEFRAF I NI FEAN AR e & it 20 77 R SL e Ll 2025 p8 31 DA LB e UK, Bl Lk A S AR
B, BN, BRKE R

‘When selecting work practices and personal protective equipment, customer and its employees should consider
potential exposure to these hazards and therefore prevent accidental short-circuit that can result in electrical arcing,
explosion, and/or “thermal runaway™ of the cells.

8. HLE 4K Cell drawings

NO Ttems Size(mm)
1 AMKSE 1504+0.4
2 B/ 1% 47+40.5
3 CIHAE R T 45+0.1
4 D/ BB b 45+0.1

L Huhb: R PRI MR st — i 1 5 e Lok [ 11




