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Green Improvement and Educational Design in the Synthesis and
Characterization of Silver Nanoparticles

Yongming Guo *, Jie Li, Chaoyong Liu
School of Chemistry and Materials, Nanjing University of Information Science and Technology, Nanjing 210044, China.

Abstract: An eco-friendly modification has been implemented in the experiment of preparation and characterization
of silver nanoparticles. Using tea water as both reducing agent and stabilizer, the study explored the effects of tea
water concentration, pH of solution, and reaction temperature on the preparation of silver nanoparticles, thereby
helping students to understand the effects of experimental conditions on the preparation of silver nanoparticles. The
optical properties of silver nanoparticles were characterized by a spectrophotometer. And the relationship between
absorbance and concentration of silver nanoparticle solution and Tyndall effect were demonstrated. Furthermore, the
size of silver nanoparticles was determined using a laser particle size analyzer. The improved experiment is closely
aligned with everyday life, rich in content, and closely following academic frontier. It also adheres to the principles of
green chemistry, making it advantageous for stimulating students’ interest in learning and cultivating practical skills,
critical thinking ability and innovative awareness.
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fE R A RN RE DT SEERTERE, EaR T AR RIET R

1 EBAERK
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A FHOERLEE 70 87 OG0 2 FoRLAR 17 i

2 SRFRHE
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4.2 ZRAKHEE BN RGIRRLT ) & RS2 mBF 52

HUSAN25 mL/NEFE L, 23 BbRic 17, 2%, 3%, 4%R1S%, iR 1 HLE AR N15.0 mLANFE & &
MK, EREIIEEE R 20 B 0150 ul 0.01 mol' L' AgNOSIEW, E=IR(25 °C) FHitHkl h, 45
DAAS A& & A AN S AW, A 23 60E EETF R 10 nmill i &I W AE360-600 nm IR E,
Origin A 22 ] H 8- 0 AT AT il 4% .

1 FRUKETI Exd SR 40 KL T 81 2 O B M T 0 B 9 T ) 7

%5 7K /mL ik /mL AR KB A PRA/mL
1# 5.0 10.0 33.33% 15.0
2* 7.5 7.5 50.00%
3# 10.0 5.0 66.67%
4% 12.5 2.5 83.33%
5* 15.0 0.0 100%
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(3) BREWFIT(30 min): J& T AEURFT P SI1F 0, BEATECWVE BT, Seik 224 BB TSI AE 5%
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Brrs LiE BE A G M SEIR N2, B N ISEIR A T R T B 58 . 3400 25 AR 4 i se I8 /N 1E AT
WIRSRIG N A 2K I BT A K I & /. I p B AN s 37 i 52 %o 4R 4 KR
T IR . B - EE R B RN T AR IR BB AIE s 2N AR T, AR T & A A
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