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Exploration into the Optimization Design of Process Elements for Environmentally Friendly
Paper Straws
Ding Wenliang
Jiaxing Waimai Brother Tableware Technology Co., Ltd.

[Abstract] Global environmental awareness continues to rise, and plastic pollution is intensifying. Countries
around the world, especially in Europe, are increasing their efforts to ban plastic, which has gradually highlighted
the environmental hazards of traditional plastic straws. Paper straws, as mainstream environmentally friendly
alternatives, have been widely used in the catering industry, but there is still room for optimization in terms of
user experience, production costs, and environmental effectiveness. By carrying out scientific design and
optimization of the process, the quality of paper straws can be improved, production energy consumption can
be reduced, and environmental impact can be minimized. This not only conforms to the direction of sustainable
development strategy, but also provides technical support for the upgrading of related industries, and has both
social value and economic benefits. The article studies the optimization design of environmentally friendly paper
straw process elements, hoping to provide reference for relevant personnel.

[Key words] environmentally friendly; Paper straws; Process optimization; Design exploration

LA TV R R R, MR Sh 2 P4k V2 285 ) . MERRRE LT EEENN
R, Y A A AR M 5 3 B U A () FRAR VR 5 Tk B
B BOBRIE TR, % R BOR 2 25 B B 51 SR EURHO R B S SOV 2 R, v

PREAG ST A N o RIRAE A T AR B A ) 2 € i 1T PR T SO ERE, IERPUE BRI RE N J 2 T2
Yyt R PRBIGACHE T, SLPr A7 N AR DR b PR RE AL 15K U ORI . JsURHE R UG BI0E & S A 21 4 255 T 90%
B2, AT K BBkl o D EIRA 23 B A 2 B wh IR, ALY, rerdidenl bt 2tk s ., H.
RHAPUE MR TZBROHAR, X5TH7 iR BRI it AT R A R 2 AR LURUREAT AL A AR It . kb
G NN LR B R SRR E [ il (D BERAT A0 B8 JrURHBURY 5 0d B R BRI, SExT IR AR IR B

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 197



Journal of Project Management

LIRS
HTEeN 1 A 1.062026 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

SEPE S PUIK RS ARSI R AR A DN DL UG P IR A I 4 T 2
K, FHKFCAE IR PR T YA I AR 23 RIS N T, e
JEBEIRAT BCEGEA T IT R AR AL, [R] I R B 2R R T %
LS b e S R MR SR SRS 5 T, AR e atb
R e ME PR DR AR A B A1 S

(=) DhaetkiREdla SR

Tl ek 22 DR ARIE B K B3 b PR RE (K SC B A 4, LT
Tt 5 Al T E R SRR R S S, R R
SR S VE S N A . YRR AR 2k T T B F
R IRAA R, PSR LI NIRIR IR LI R T ET 4
SO K R S Ak (S5O, B TR BCTR 2R AU
BIERHER I S B R, AR R 5 Bl K B ith g
73, Sl AED S RRAMET Q0% IMRER . WA L AT E
KIGARZ DN R ZE R 220 TT 58 R LoD RS20 A RS S
7 6—9g/m's WANRIZIETIE 2—3g/m’, WRATT T EPEAR
PR IR AOR R 2 2 20 B AT R DT R AE TR AR B 2Bk
WS TE AL AR 2 S K, BB 2T s ), Ok
JREEIR R R A P R E S

(=) ZRAMEGHELRM

LA EM BORSHES & HRTEG SR, T veE AU A R
Bl SRRGENERIZ L T E, & EAKEE B U R SC LR 1) 5
WA GGG RE R AL PBIR 2 8 Iy, K 5e
JRTAE B R SR AR VR DI RE )2 A% Do ARAK BN ORI »
) R 1) B ORUE AR RS 5, PRI B B AR 1% R
AMBEEN G, RIS ). BLRRKIT LGS
Ky, A G R AU A S A S, ARG SR S K )
B LA AR T SRR AR Bl AEE S A0 D A 42
REAM i 22 4E 5 A = 4. 0% S VEYE R, (R I O B A ¢ o] 48 FG 11
{2V /[P S U 220 I (A RST Y VA CRLTAE P 5 Rt e g dR 22
B ROIPREHE, N e e M) TR S i s .

QPR AEE e 2] L KA Vs

ARG [ 2 T A AR A 5 A 7 [ P ) SR B
Feo BRI R AL . B 2L SEBUR MR R A
HARBEIRIERE . $d B6 S IR B SR IO A 42 5] 2 4
BHU, RINHEA S ARSI AT, 78 145-160°C X [H] LA
5—8Kg K Iy PR FF 0. 2—1s [ SCI[H], ik ThREVR 2 T SE BLIR [H]
TR, BB SR T 28T R I IURE K ik B DU o
I8 4k 5 BEAE RS 5 S 2R A AR AN AP, 75 55-85°C T
DRF¥F 5—10s [P Ta], 33 A7k PR LR & S RE

SRALJE M s AR, [FIRHEF AR IR, W T SIE R &
ANFISMERIS TSR WA LMK T 0. 500N, {RFEASH A S
B IbE .

D AEHEBTY) 5 pih s

R YHE B D7) R4 T s it JO 48 i O s AR o i i B 1) &) 1P
S BB TP, T B R HER D)5 2 4 BRI i Hh A ke
JStt o BY DI R4 dt BUAR SO, R e 2 S R
KA R8I UINIAL, oo A UM D) 1, B R
TRZELE 2. 0% HUIOEBA Toor 2, RS ZEAN T
RHI HARZE ERRIS AR, W] S IR S SUR RS £ 43 W) HLRE
360° ATRAYr. Rt Ty E s, A 7E T S IR R =
ANYERE: AR TS A PTR . MR BRI, PYAE R
DUERE VAL B A5 O B bR, ORI Be e DU A= 49 23 it
R AR, R IR A P R R R L, DRAIE N 35 <50
SN TERLGR . >50 SCRRIGREEANKE 1%, 8 id 42 B i ik
RGBT BIBRASE A, DR i

Z. MREERE I ZZEZNRLIGITREE

() JsURHAL T 2404k

JEURLFRAL FR A S (R B AR 5 SR RE 9 77 BEER TS, LI
i Ik o BT SR A —BR T (s iR RE T A o
TFRE BRI 2 2 INF, P2k FH FSC INIFARIZAE A AZ O J5UR)
T BIRUGR 53 D075 56 AT 2 3 PR — 0T AANEB B 194 Fifi 16 <
& 1.8—3. Omm [RACEFHRL, i LAZEBRIM 43 85 0. 5—1. Omm
RTETSRRE, RTINS oA s R T R A 2T o LU AR 5% R4 rpi
£F\1 FOANER 3% HEERR BRI ATING, K4 25 AR AR % N K
JIRERNL, FEH] 10%—15% KRR S 15—20min ARSI
K, [FE R A0 B8 R 2 R TR G SR A T, RAS 4L
TG o SR BEFT AT, K ETHOBL L 3%—5%IK B2 i A%
WRBESZHUBEES, F7] 50-60° sr 3T EMIgReTHEc 4 )y, MLt
FRLL 5%— 8%k B 38 1ok XU B MU , 426 40-45° sr 4T
FESRTH B A BE, TR 5 GO S I B it R A B R A R 55 R
FHBEET 2 2R B, BRI SORHR R 0. 2%—0. 35%, 1R
BN “BRIE — S — K YT SRR R

(7D R T2k

JRAU A T2 S8 AR B — 43 B R ME— R i 2
R WA, SEOURE TR S A AR I R TE . TR
R B IIARAG I, K T 1R 3 RHE NRURAR, 31 40-45°C
AP DA S AT AR 1, AR D AR BRSO Y R AR -
30g/m’ LA 0. 8mm FFSE, 90g/m’ JRACKT N 2. 2mm FFJE, R

198 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Journal of Project Management

LIRS
HTEeN 1 A 1.062026 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

It R o 2 5 AR L AR T R T o St oy BB AR ARAL N, SR
FI AR K — o e B — R B0 7 = B TSk ks
I 50N/mm. 120N/mm. 200N/mm [& Jj, BHHHEFHACIET 4 45%
) R I 8 e B AR R G TS SV 2 7 W S G Y a7 L
B TA00mm PRI IWEEN,  BEACATHE WA . HEIERE E
RURAGIT, W 2 B LSS BT, B 80°C—~100C—
120°C — 100°C [ 5 B LA PR AT T 128 92% LA L, Bl R
WEFM N T L H—7ELL 30—60N/mm £k S35 k¢,
S5 LA T0—100N/mm 2 s Iy A AR 5, o A ARSR TR RS
¥ Ra<<3.0um. HLIKHRAE MD=45N/cm H. CD=35N/cm.

(=) Bl T2

AW T AR SR« St AL B — R kA h— 20 [H]
7 AR ETE,  FAR ST AR RS B 5 g kR .
BEME TRAL BRER T 75 EORGUE R D) S AR, K 2R o B PRI AE 1
—2. 5em, [FJITETT G AR TR N 58 U AR B, DRAE AR
W D10 CFU/g. KL HMOALITIEH B dndk 3161 A
RANAS IO, ARSI AR R U S I AT B, 1A
JR 95 % % T R B LR BURFRLE 3-5 2, 2 1% 55 22 2 il e
0. Imm N o HI25 [ A0 A5 BEAE 2 S B ) 20 i AR kG A5 511
PRACTEA TR B R N 5 e e e L, Wk s ileE 3
—8g/m’, WEHRJEHEAN 80°C Tl fb B 4L R 10—15min, SEHLKS
BRI, Bk E R 8, HAb e A A b T
1. 3-1. 5mN=m [X [i] o

(MU DhfetkiAn T2k

DRETEIRAT L2 E 8 “ IR RN Z 1L B —HL A S R AT
—PEER” LA, A DRI AR KM S R RE .
MR ZE TR B35 & PRAS 2R 2, sk s fb e by
5 Re S AR R A AEIE PLA KPER)Z, fHIEVR
JA 4 B HLAF 4 FDA21CFR176. 170 ARtk B RSHEIR A PR ALAE
TRAT IR RO SR AR PR PH A RS it I AR BN LA MR
Ali, ) 60-80 CYRATULIE , HW 157 %4 3—5g/m' iRkl fit,
R S5, RBRZ A IR R, R RAUZ
UM T RERE . [k BUR A L ¥R AT 5 40 N 2040 T fioi
1, LL110-120CoERaRE R, e 80-90 CARMM TRk
20min, PRI S UL & 8, e AU AS i (Cobb60)
AN 25g/m’, B2 4 /NI LA FZE R SR, YR SR B Ik 40MPa
Pl E

(D) JEn L&A B T2k

JE L5 B 2R RS — it A i — 2
AR IS, Y B TR TR CR AL A e KA S
R DA IR 132 I B 24 B D108 AR T A B 58 I
BY), RN D) 22 S I 0. 2mm Py, [R5 S S
AR R PRI o it A B PR K3 D) R R I
NN R BB A%, AR B ER 204 10000 1 Wes/cm’
P b, B 8 0 B 20T e B ey 1 ki e AU AR
RERAL AL ST BT I K BDBCAR Y, 3R 738 FH EL 5B
ERKEAR, BLE 9 4l Vac GLHFE-0. 05MPa £2-0. 07MPa T
F1-0. 08MPa. (¥ L% FEB: B 5/ FARE T AL, AR 1 #5801 e
IR GRARE G B AT 20% 8 J1 I E, Bk R Gk
JERTESE « TEDEERS P AR IR K T e Je 5 e Ak B S K ¢
VEAGER, AEMEACR K HRBCE > 20%0A 1, AT A= BA Y
WORYE . PRI BRSO SR AR AL B BUKSF, R
ARG LI NREH I SR BRI T &, A SERRAE ST T
FrREAE R B A T & IS 1T S BB L R b . BL T
MYBL, P RIS K B Sl R T LB E 45 B I A AR
WERL BE K 51 AR I BRI B, 58 MR BRIFR 15 M B ' i 2
48 S LA P42 S S e B 5 i), IR RS 7% 1 25 R S
TRAERE. L) R HERE SR (4 JOH 5 R ARl ss, KR
G A AR AR T 2 T A B D K T4, 42T REVR 25 &
R Lk 2 Y BEV RO A AR BT 7™ B a2 28, oA ATl
SREOE TR H, ATHE T IR R AR S A B

&g

ORI AR T2 BT 2 A T 2 0 T 1 DG B R A
WATIEMRERE . ST TERBREZ %S RE ML, fE
AR TE P Bl B 5 A PR . AR R TR R A BT M BB R
FH S HERER R AL A A TH RO 58 3 R AR MER 2R, RIS BURE
Ak, BHFHUGEER S T, SRR AR 5 PR
R, BTk,

(8% 30Hk]

(1R 2. 4 “Wa” , BEWNEE SR SH R
BR| 23 A, 2024 (6) : 35-36.

10 & . e BB FERAE T LKL,
2023, 26 (1) .

[(3lMk 4.8 T A MMM TR E T E% R(T),
2023 (5) .

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 199



