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th
Jan 16 ,2022

Dezhou Rongchuang Environmental Protection Material Co.,Ltd. I-l
Liu Guoyong

YingbinRoad, LingchengZone,
Initial: @VZ, seexi # 79
Dezhou City, ShandongProv., China
DATE: 02/18/2022

Re: FINAL LABORATORY TEST REPORT Hx 2% SUI& =48 IR &

Dear Mr. Liu

Thank you for consulting TRI Suzhoufor your material testing needs.
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Enclosed is thefinal laboratory report for the Conformance testing of one (1) HDPE Smooth Geomembrane sample.

Bt E— B —1 vorefRE RV REFF & MR ER VIR E

PROJECTNAMEII B ZFR:—  HDPE Testing paTe REPORTEDIR A H HA: EFonas " 2022
REFERENCE TRI JOB NO.JZ & T {E4R-5+ scuto118

DATE RECEIVED 12U H.Ef: Jan1s_ " 2022

SAMPLE(S) SENT BY 3% A : Rangchuang
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SAMPLE IDFESL 1D TRI CON umMBL: HIRZEE

Smooth HDPE 86823
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TEST METHODAG T 75 3% DESCAioNT R
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6. ASTM D5596 Carbon Black DispersionZ 2.9 5 &
7. ASTM D5397 NeTL T R I TR

8. ASTM D3895 stnard ol sROEE L IE S
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. ASTM D5885 HEOT B EERIES
10. ASTM D5721 en Aging i FEZ (L
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Sl ZE e results are summarized in the attached Table(s) 1. *ﬁ}l)lu zﬂ:%%mﬁﬁﬁ\% 1,

Respectfully,ﬂilf,g(

TRI Geosynthetic Testing and Services (Suzhou) Co., Ltd.

| 5
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\"Tﬂ‘t_z\hﬂ\ s U:t‘::;
/
Steve Xi Chad Blackwell
QualityAssurance General Manager

Signatures are on file

It shall be noted that the samplels tested is/are believed to be true representatives of the material produced under the designation herein stated. In addition, the attached
laboratory tests results are considered indicative only of the quality of samples/specimens that were actually tested. The appropriate testmethods hereby employed are based
on the current and accepted industry practices. TRI neither accepts responsibility for nor makes claims to the intended final use and purpose of the material.The test data and

all iated project i ion shall be held confidential and not to be and/or disclosed to other parties exce ptinfull and with prior written approval from the client

or any pertinent entity duly authorized by the respective client.It is our policy to keep physical records of each job for five (5) years commencing from the date of receipt of the
samples and keep itscorresponding electronic file for seven (7) years. Retained conformance samples are disposed of after one (1) month. On the other hand, should you

need us to keep them at longer period, please advise us in writing.

Room 113 A2, 21 Xinghu Road BIOBAY SIP, Suzhou, Jiangsu Prov., www.precisionlabs.net
SIHFMN T EX 2521 S4EY9kRE A2 #113 =




ZA I RI TESTING, RESEARCH, CONSULTING AND FIELD SERVICES
Austin, TX - USA | PA - USA | CA - USA | SC - USA | Gold Coast - Australia | Johannesburg - S. Africa | Kuala Lumpur - Malaysia | Sao Paulo - Brazil | Warsaw - Poland

GEOSYNTHETIC TESTING SERVICES ASIA
FRANE, EEHRSBIANRRELIT A ES MR AESIRE, B9 AFKREARNERRAMCUERRE. IWRAERNTTENRBRRE B iHE AT KRE
B REAWHRIFZAFHANMRNREERENRAREARER. RNSEREXNBFEATLRE, FHEH, FELEFPTARSIRNERAESINEAE M. &K
SRRKHREERFLARCRE, RFENRTILRE. HRBFMARER. OFREEKNE, BEUBEATXRIEN

7 Pages Total (including this sheet)

ny

=
‘:\@/

Room 113 A2,21 Xinghu Road BIOBAY SIP, Suzhou, Jiangsu Prov., www.precisionlabs.net
SIHFM TV EX 25821 S4E99KE A2 #4113 =



MD - MACHINE DIRECTION
TD - TRANSVERSE DIRECTION

ATRI

GEOSYNTHETIC TESTING SERVICES ASIA

TABLEZR 1.

LR

CLIENT@F’: Rong chuang

PROJECTI]] B : HDPE Testing
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tew/Fo. B

Date Received 2147 F A 2022.01.16 acdBy[EIEY:
Date Reported R £ H #f: 2022.02.18 TRI Job No. T E4R 2+ SCH19118
Client Sample IDAF (T 43S Smooth HDPE TRI Control No. Z 5 455 86823
Material Description*ﬂ“*ﬂﬁﬁ: Smooth HDPE
SPECIMENSTE T
Avg. Std. Dev. Min Max
1 2 3 4 5 6 7 8 9 10 FIE | TRERE | svE | BAE
METHOD DESCRIPTION
ASTM D5199 Thickness EJE (mm)
weight dial mi with 6.35mm (0.250in) dia presser foot and a pressure of 43.10 k"A (6 |
108§ M H5essmm B R AEM, I FHes.80~5000 2 (9 BE ez r0kpa T
provided by a 65.8gm - 658gm weight. Loading time: 5 sec Specimen Size: 4 « +*
MERE: sF BERRT: 101.6mmx101.6mm
2.02 2.02 2.01 2.02 2.02 2,08 2.01 2.04 2,01 2.02 2.02 0.01 201 205
ASTMD1505 Density 22 J& (grams/ cm.s)
0.9471 0.9469 0.940 0.9469 0.0002 0.9467 0.9471
ASTM D6693 Tensile bavk(:=li-H
Type IV Test Specimens: Type IV, Width of narrow section: 0.2 (= 411/), Length of nai o “action: 1.3%(1 11m), Width Overall: 0.75"(19.1 mm),
Wi MRS WAL RKEBDTEE . 0256, CERAKL 1aEsmey, BETEED 075" (19.1mm)
Length Overall: 4.5"(114mm) Conditioning: Conducted test in stai < laborator -/ osphere of 21 +-2C (70+-360F), and
el 2 D638 BEKE: a5 tamm) £ WIRKHEAREXRS S SH L ORE 2042 CHIRE: sovr10% THEAT.
60+/-10% relative humidity. CRE Type Tensile Testing Machine (YTO10P) is ¢ (1 rate of Separation: 2"/min (HDPE)
R TE cre HLIER{Y (vTot0p) 3 BEERAE . 2'imin (HDPE) SRR ANIAEE B: 2.5°(63 mm); 15 /AR EAE: 100ms(500 N)
Initial gauge length: 2.5" (63mm). Load full scal: 1001bs(500 N)
Tensile Strength at Yield Ji£ JRFI{FSRE (kNim)
5E!L’fﬂ7? I‘EJ MD 32 34 35 33 33 34 1 32 35
IEAYITE ™ 33 33 34 34 35 34 1 3 3
Elongation at Yield)ﬁl-_,l HE}E@ZK; (percentﬁ/ﬁ‘zzi)
JRHLTT MD 20 20 20 20 20 20 0 2 2
FEBHLITE ™ 20 20 19 20 20 20 0 19 20
Tensile Strength at Break li‘ﬁ%‘%é‘%&" (kN/m)
ATT rEJ MD 57 61 65 57 59 60 3 57 65
IERHLITE ™ 66 63 60 66 62 64 3 ) o
Elongation at Break %%ﬁ1ﬂ3$ (Eﬁtl_’,percem) Gauge Length*,]_(‘}ﬁ =2.0 in. (GRI-GM13 Mod)
JRHLTT I MD 847 863 920 842 911 876 37 842 920
FEBYLITE ™ 958 933 897 973 953 943 29 897 o73

(Continued on next page)
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TABLEZR 1.

N J=n$
CLIENT@F’: Rong chuang
PROJECTI]] H : HDPE Testing

Svtee /b A,

Date Received 131% F &f: 2022.01.16 acdByRETEY:
Date Reported [ £ F #: 2022.02.18 TRIJob No. T {ER S SCH19118
Client Sample IDAF (T 43S Smooth HDPE TRI Control No. Z 5 455 86823
Material Description*j*ﬁl»ﬁﬁ: Smooth HDPE
SPECIMENSTE T
Avg. Std. Dev. Min Max
1 2 3 4 5 6 7 8 9 10 $i’315 *ﬁ;ﬁﬁi &ME BAE
METHOD DESCRIPTION
ASTM D1004 Tear Resistance ﬁ,’i%‘i%ﬁj} (N)
Die C Set CRE Type tensile testing machine(YT010 P) constant rate of separation 2" (50mm)/min, initial gauge lex{( 1 1= (45 4 1m).
& &c B E R (vmot0p) RER g 27 (sommyimin, JEELHHA R - 17(25.4mm). {5 EEAE 2 100500 AR DREEFREN
Load full scale: 100Ibs(500 N). Specimen was cut by butterfly die.
5{5?177 rEJ MD 303 364 324 326 309 59 352 344 318 306 332 24 303 369
FERYLITE ™ 303 298 313 309 200 324 i 36 324 329 312 1 206 a29
ASTM D4833 Puncture Resistance §$U§§f§ (N)
Specimens were treated as directed in Test Method D4833. They were clamped without tension between /'« plates o'
RN T Eoasn s SHTRN, ERERFEXES (&EAT L k.
aring clamp attachment secured in the tensile machine. Test specimc = « ‘a1 or beyond the outer edges oi '
FEFEBENEEERMN L, FRESTBIEIRL L RRMI
clamping plates.
663 675 668 09 594 573 700 720 676 681 687 16 663 720
682 701 689 693 587
ASTM D1603 Carbon Black Content/Z% B 28 (B 40 Rpercent)
249 248 2.49 0.00 248 249
ASTM D5596 Carbon Black Dispersion 7% 9B E (category rating per referciice ciart BEN: 12-45050-38°5 25 55 B 5 BB [E| pen)
1 1 1 1 1 1 1 1 1 1 1 NIA NiA NIA
(Continued on next page) (Sheet 2 of 5)
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N J=n$
CLIENT@F’: Rong chuang
PROJECTI]] H : HDPE Testing

e B A,
Date Received 131% F &f: 2022.01.16 acdByRETEY: :
Date Reported [ £ F #: 2022.02.18 TRIJob No. T {ER S SCH19118
Client Sample IDAF (T 43S Smooth HDPE TRI Control No. Z 5 455 86823
Material Description*j*ﬁl»ﬁﬁ: Smooth HDPE
SPECIMENSTE T
Avg. Std. Dev. Min Max
1 2 3 4 5 6 7 8 9 10 $i’315 *ﬁ;ﬁﬁi &ME BAE
METHOD DESCRIPTION
ASTM D5397A Notched Constant Tensile Load I?f‘[};‘ij} g%zj[ (hourle\ETJ')
Single Point Yield Stress at Room Temperature per ASTM D6693: 2375 psi —_—
JEPRE S £ IR T 5 fRAsTM Deso3
30% of the Yield Stress obtained was used in the NCTL test: 713 psi —
30% I FR G JE AR = 1 4% SR A one A
>500 >500 >500 >500 >500 >500 N/A N/A N/A
ASTM D3895* Oxidative Induction Time S 1¥,1%5 5 A /8] (min) [*. W o
Two (2) identical specimens were prepare in accordance with this standard. The specimens we =~ led in i 1 dlesed o o the
sample, weighed and placed in a Tzero aluminum pan then heated from 35°C to 200°C with ahea '~ of 20° " /'in flo\ . ditrog:
BRAAERFMIRRES, HRMREHRSRE, FREL L LRI Ml 00FE a8 wE, ERHAST
Atmosphere was switched to oxygen while holding isothermal temperature of 200 °CAi i oxothef e [sak is detected.
HITHRIF D, HRIFE200E ERVIRBIE SRS ERAT - TN
175.22 172.69 173.96 1.79 17269 175.22
ASTM D5885* High Pressure Oxidative Induction Time e B ST E] min 8 B cxposure BREE T
One (1) specimen was prepared in accordance with this standard’ |11 specimen w/« ©/:- /1144 in the middle s" /=1 of the sample,
weighed and placed in a Tzero aluminum pan thi ' " “ated fyio 0 0°C (0 0°C L Theat rale o 20°C/min in Gi) - n atmosphere (300
psi (2MPa)) and held for 5 min.
BBIOER—MER, HRMPES 8, FRED ERETMN oER s EER HENE, ERHMNEST
is held i at 150°C until 1Ak is detected.
(200 psi @uPa)FETTIFERFFs 8h, MRIFL b RETIHRL SHE FAZHATUSERNE,
405.72 405.72 NIA NiA NIA
Mass of the Test specimen 1 18 5 A9 R & (mg)
6.0 6.00 NIA NiA NA
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N J=n$
CLIENT@F’: Rong chuang
PROJECTI]] H : HDPE Testing

Nt LB B

Date Received 2147 F A 2022.01.16 acdBy[EIEY:
Date Reported$R &5 H Hf: 2022.02.18 TRI Job No. T {EZR S SCH19118
Client Sample IDAF (T 43S Smooth HDPE TRI Control No. Z 5 455 86823
Material Description*j*ﬁl»ﬁﬁ: Smooth HDPE
SPECIMENSTE T
Avg. Std. Dev. Min Max
1 2 3 4 5 6 7 8 9 10 FE | RE | BivE | BAE

METHOD DESCRIPTION
GRI-GM11* Accelerated ing using FI UVA- C ionE Device

IEZUEAEAEINT-ERRLEE

ASTM D5885* High Pressure Oxidative Induction Time/

% Retained

One (1) specimen was prepared in accordance with this standard. The specimen was obtained in the (il saf /. of the sample,

weighed and placed in a Tzero aluminum pan then heated from 40°C to 150°C with a heat rate of 20°C/ri= ' = ygen atn' |l cre (300

psi (2MPa)) and held for 5 min.

RRIER—MER, HRMREBORE, FREMBEBRETIL AFTET Y0 o, FESMEST

% iﬁ'f{iﬁ%ﬁ?ﬂﬂ (minﬁ%m) Af{ 1 Exposure Retainedﬁ%ﬁgﬁﬁgz

is held i:

(300 psi (2MPa)IFE AT FFAR TS 434, HRIFFE 150 FRIIVIRE = A TR S

248.69
81

(Continued on next page)

at 150°C until ic peak is detected.

SR,
248.69 NIA NIA NIA
81 N/A N/A N/A
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N J=n$
CLIENT@F’: Rong chuang
PROJECTI]] H : HDPE Testing

Nteve (K B

Date Received 131% F &f: 2022.01.16 acdByRETEY: _
Date Reported$R &5 H Hf: 2022.02.18 TRI Job No. T {EZR S SCH19118
Client Sample IDAF (T 43S Smooth HDPE TRI Control No. Z 5 455 86823
Material Description*ﬂ“*ﬂﬁﬁ: Smooth HDPE
SPECIMENSTE T Prol.
Specs.
I B $64R
Avg. Std. Dev. Min Max (See
1 2 3 4 5 6 7 8 9 10 $i’315 *ﬁ;ﬁﬁi &ME BAE Note1)
METHOD DESCRIPTION
ASTM D5721* Air- Oven Aging/Jit FE £ 1k,
Specimens were conditioned for 1 hr in the laboratory at 22 0C+/-20C(71.6 o F+/-3.6 o F) and ¢! ' +/-10 Relatis = = idity
FEMRTESIIR = &4 T 2200+/-20C (71, 60F+/-3. 6F) and at 60% +/-1048%SRE THE— 1 bl R, AR
before conducting initial tests, and after exposure in the oven. Type of oven used: Gravity cof ‘stion &
BNBHER, LR BAMRLE.
Exposure temperature: 85.C Exposure time: 90 days _
BERE ¥ BEAE X
ASTM D5885* High Pressure Oxidative Induction Time/ SESAFESE S el S erexpe i %l hinedB R EE [E R B R
One (1) specimen was prepared in accordance with this standard. The speciiiicit wee oliained i (e miellc < ction of {1 ~inple.
weighed and placed in a Tzero aluminum pan then heated from 40°C to 150°C with a heat rate £ 20°C/mir. ' = ugéi - losphe = 00
psi (2MPa)) and held for 5 min.
HRRAER—MER, HRNREBAT G, I IR EERE PR OE Rl R AESM0E. TERHAESF
is held i at 150°C until ool - detected.
‘ (200 psi @Pa)FETT IR TS 8D, MRIFEC BREM L SHETAD  ATSERNE.
FREE 303.79 303.79 NIA NA NA
% Retained 99 99 N/A NIA NIA =50

A- Tested at TRI Austin L&

*-Tested ' TRICA L

End of Table 1 (Sheet 5 of 5)
B > 48
Note 1 : The Project ification values herein were prci by the Client. Iﬁ E ¢El *’T‘ EE @F‘ TTE{#‘

By accepting the data and results presented on this report, the Client agrees to limit the liability of TRI SUZHOU from Client and all other related parties for any claims on issues, due to the use of this data, to
the cost respective of the tests presented in this report; and the Client agrees to indemnify and hold harmless TRI SUZHOU from and against all liabilities in excess of the aforementioned limits.

BEER T XEREDEIENER Z P RBRETR MK BE S MAEEMAXTTNTEFEEEERX LSRR R IR S PR E AN AR AR P RRBEIRKIEER TR 5N RK
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