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Abstract

Heavy metal pollution is one of the most important environmental problems. In this paper,
bark-permeability resin composite materials were prepared. By testing heavy metal variation
with time, we have evaluated the adsorption ability of the bark of fir and cypress, and their hybrid
materials with hydrophilic polymers, for cesium, strontium, and other heavy metal ions such as
cobalt, copper and cadmium. The result shows the bark of fir and cypress having excellent adsorp-
tion capacity of heavy metals, and that the removal rates of heavy metal ions are above 85% and
75% respectively for the bark of obtuse after treating 20 h. On the one hand, the bark fiber is fixed,
avoiding easy to fly by bark-permeability resin composite materials, on the other hand, Polymer
has no effect on the absorption of heavy metals for the bark of trees. These materials can be used
as adsorbents for a water and soil purification system.
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SRR, BEAh, WECRIER AR E R S A H R, W-OH. —CO—. —O. —~COOH %%. XLLFfE
W5 E RS TR EEA R EE - AR EY. B2 TR S SR 2 Al R A T S e i
EAERINLEE, A5 SOy — R B R I BRI P4 DR (0 2 < R W B AR

ASCE AR BRSO B D E e m I AR RT AT, B SO s Cs A Se
(IR PR L BRIERE, I I ) 2544 B -PVA Bkl B TER SRR G Jm 1 5 BRACR - 44 B2 Al PVA
RISz, AIEVIREAE, ESCAMIRAR, ARl NI AT R ) 5 e AL B AR

2. iRIE
2.1. M

N4 (CP, kidz 20~40 H, BiR), WA MEER(PAA, AR, BHR), T ZIGFE(PVA, 7018 73,900~82,700,
RS AR, R B AR R (FH ROKBR 25K IEVERL Sy, T, R BEF4ETURLAR A 1~5 mm
A

2.2. WK - EKERESUNERSIZE

2.2.1. WE-PVA &M RIHIZ

FEVY A, N PVA 70 g #1100 ml 577K, R R IR IR A4 B2 8035 ) 30 g,
ZARTHE A 80°C, FRAMRG, MG TRAIBES AR - B AR, A EIBERE R, FIR. WE N E 24h
TJ, 15358 BOR & AR RIS B2 -PVA BRE W AT-PVA, #3TfAR 1.5 cm?, J& 0.5 mm, 4 100 mg).

2.2.2. BIE-PVA-PA SEA&HEHI&

VYR, I PVA 60 g. PA 10 g F1 100 ml £ 17K, FHRE NI FI R 52) 30 g,
ZARTHE A 80°C, FFAMRSG, MG TRAIBEEIR - B AR, AR R, HIR. WE FEE 24 h
THE, BREBORE SRR -PVA-PA, #HIETEEM 1.5 cm?, J£ 0.5 mm, FEZJ 100 mg).

23. EREESHEIT Cs"H S BYUR 14 RERFTST(10]

2.3.1. REEERF Cs'H Sr RO IR B RERF 3

TEHREEA 0.010 mmol/L 1 S A H K VA W B AL B KT 10 mL M B2 40 mg, 43 I7E 0 min. 10
min. 30 min. 60 min A1 20 h B L2957, HSE AA-6300 J5TW P73 6 e TR e R I B 4R 2
TER, WHESRE LR EHXR, X1 RELSREEZHEITEANX.

EBREITHEAAA:

Y:CO_Ci

x100% (D

Y——ERER,
C,——HE 48 B T VI LHK E (mg/L);
C—— Wt i B Al S, R E LR S TR E (mg/L).

2.3.2. WE-PVA EA&#E Cs'F Sr™ BB MHERERAZE

2.3.1 FIFEMI T, - B -PVA A M BB 72 -PVA-PA A BRI B AR FE 10 ml, #KREE4> 5108 0.010
mmol/L HJ 5L HE /KA B EALEE KW, R APRI &N 100 mg (FL 1.5 cm?, & 0.5 mm), 5 A
F-PVA ZEMEILL LA PVA W PHPEREAE LS, 4372 0 min. 10 min, 30 min. 60 min #1120 h i | )=
TE F B AA-6300 JE TR e e ETHIE m P MBS R S T &, ITE LR,
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2.4. FEER Co**y Cu?'y CA* BYIR M4 RERFST

Fe R FE 43 5 1.0 mmol/L IR EREA . & ALES . FALER KB RAVE AR5 4, 1E 2 ml FRIn B B2
100 mg, 20 h FI LJEIEWR, A SE AA-6300 [ FIRM 6 e E M EBRTHESEEFSE, IIH
EBRE,

3. ER518
3.1. HERMIERET

B LRI B 22 hB B AT Cs IR B I TR A4k oG R . BRI BAE H, = FiAbRbt Cs™ At
TR YERE WA > AR > 22 M e, H =R Rt 48 587 IR, 3402 SE8 TR AR I W R BT
W PR 2 e R, BT 10 min, FhA RS R ZZATRE RO Cs TR EBRZ 0N 78% 62%F1 58%, BHE
BRI, TRMEERSE, 60 min UGS XIECPEE, WA, AR M X Cs I BRE i
95%- 88%F1 86%. # 1 HE 20 h JGWh A W Z2RW B0 Cs i 2 BRACR

B2 AR A R A X ST IR P B I T ARG SE R . HIEIATLAE H, =R REXT S
SRR B RERAC B > M B > WA, H R R G B R B, AR ST 4R IR BT,
WA 3 R e P, L= A ZE IR, T WA 1) 22 B W RAIR T AZ WY e A2 M 1z, 25 R 7, BT 10 miin,
W Akt iz, it SETIERRER BN 82%. 75%A1 60%, BEEH B AIMERK, =& W%
BRIER, A AT (R B T B BAS AR B RO L2 AR R PR, =B & R B T R ZEFE4R /DN, 60 min LA AZ
WRz. L2Aab Rz W0 SIT I EBR RN N 96%. 93%AM 91%. % 2 HE 20 h G A . M. 4
FORE R S ) S BRACR, = H IR EREAILL, TAE] 97%F1 98%.
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Figure 1. Relationship between variation of absorption capacity
of barks for cesium and time

1. HRZ3T Cs IR MIBERTEI L X F

Table 1. Absorption capacity of fir and cypress for cesium after treating 20 h
120 h FASRIEL . AR R AR Cs IR RE

V20 2R R A
FFRFR(%) 90 87 97
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Figure 2. Relationship between variation of absorption capacity
of barks for strontium and time

& 2. W EZxt S IR MIFERTE 2 1L X B

Table 2. Absorption capacity of fir and cypress for strontium after treating 20 h
= 2.20 h [FRE . £ARM B A ART S IR AE

V20 LA R A
FFRFR(%) 98 97 97

3.2. BEEXE Co**y Cu®# CA* By MR Bt

W TR IRAZA B R 22 M 2 B T S TSR P G2 JB e R Cs ™R S e OB 25 SRR A, 3 oAt 4>
JB [RIRE B A R AF W I BRI . 8 3 MBS Co®y Cu?'s CA* MWL R4 5. 4bBE 20 h )5, #2
PR Cut*y CA™ IR B 25 B RIE B 90%, T XT Co” TR MY £ R R 22—k, K5 85%. ZLHIM % fE AL
20 hJaXt Co®s Cu*'. CA™ ML BRI 5N 75% . 90%A1 80%. LB (AL TR B, W LAE
SRR G R B A A RS

Table 3. Absorption capacity of fir and cypress for cobalt, copper and cadmium after treating 20 h
# 3.20h EWEZRF Co™'y Cu™# 1 Cd™ MR BT &E

ﬁ}% Eg' % C 02+ Cu2+ C d2+
AP 7 B R (%) 85 90 90
LA L BR R (%) 75 90 80

3.3. WE-PVA ESHRIXT Cs™F Sr B

K 55 PVA RETERGE KR, — 77 1T BLOR B AR B IR RS B B, (RIS T R ) 22 £ LB
giky, KOKFEwm S HEERAIEARTAR, MmIsE s BN ERe, 1 H PVA S KEH-OH 8825 KL [, X HE
ERIFA BRI SRR, ETE, KRS T EE R B AR, JCHRERIKET, M
ML 7 & B mPEKAEES B EMBHIRER, HEempEk.

3 FIE] 4 B EZ-PVA REFPREXS Cs A SRR B REBE I 8] A LR R » PVC JBRAT xR iEe,
SR PVC Xt S (MR B HERERS SR TXF Cs', IOMRPRPERE, (RLEARIR B E D#RAER R, B 1 A R B A
Cs MR RE Ty, WiAr-PVC AR RE I FIRE iR, LT RN, 60in TP 25BRFIL ] 96%.
FEAZI B2 -PVA AR, 1H 60in TR PR 25 BRE A F] 84%, PA IIIINA B THRER I TERE, 53R BN, KK
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-PVA-PAA ] 60in W[t LB RIEE] 90%, VEILIE 3, EEMBINT Cs AW B4 BE Bl I 5] 5% 2845 A2 IR AT A,
P ZEER, JUHJERT 10 min, BAJGWMHEZENEE. % 4 BW Y - EKEESYR Cs R ALHE 20 h 5%,
T -PVA 2B 3FIAF] 90%, HIUKGEISR K -PVA-PAA, 53] 93%, RIEFHZHA-PVA, 153 98%.
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Figure 3. Relationship between variation of absorption capacity
of fir-PVA composition materials for cesium and time

B 3. #2REZ-PVA EEM RIS Cs"ERRERITE T X R

Table 4. Absorption capacity of fir-PVA composition materials for cesium after treating 20 h
3 4.20 h [FREME - BRBR AT Cs IRM1E&E
KW B-PVA KW FZ-PVA-PAA PA-PVA PVA
EBRF(%) 90 93 98 18

B[S 4 FTLAE Y, 1T 60 min, AZH-PVA X Sr™ /G 10 5 MM 25 Bk 3, minN PA ] LI T &
MR S IR PR EE 1, EELZRN PAA MIIIN, B HZMRIER, R =4EmIRER, KRKIERES
MRS Se R B R RS, ML, WA -PVA X SIT IR N GE JI i 2. 7 5 —R K - BKEBEY
Xt SR AREE 20 h (I FRER, W A-PVA KRR, BTBL 20 e, X Se=o R LR, ik
F97%; HIRRAZWE-PVA-PAA, X5 95%; MAZH E-PVA I EBRABCRIEE] 90%.
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Figure 4. Relationship between variation of absorption capacity

of fir-PVA composition materials for strontium and time

4. WE-PVA EEMRIRT S KR MR ETEH X FR

DOI: 10.12677/aep.2018.86063 513 SR AT T


https://doi.org/10.12677/aep.2018.86063

[EIEE A

Table 5. Absorption capacity of fir-PVA composition materials for strontium after treating 20 h

% 5.20 h FREME - BXKREYR S IRMIE AL

KW E-PVA EWZ-PVA-PAA WA -PVA PVA
F (%) 90 95 97 33
4. &g
T ARSI A

OUEFIAZ W T 22 AR B2 v] DA T 58 42 @ B T AL B A7), %o 22 b o 6 8 25 7 B AR B (R P £ B P
JEHE ALY, W R R I H M BORIEE R, AR, & RN -

M Bz - B PR R R A R B < B 1 B B Ik RE S, AN MR e AR B PR, T L SE
M B2 2T 4, R LA T /K50 2 < 1AL AN L SO PR TS YA B A, LW AN PVA 2IRT W) iR, A
TRIBYE, AR IABLIE R KI5 5.

E&WE

P T BB R (B T 1 SR 0 B < 5 AR [ /2% 52 A SR SRR AR B AR W A 5 B, T H
%5 201805015). rhHE AR T2 HR T ALK BT B (i Tm PR S BR A B <5 175 Y 398 R T3l S g [ 4/
FaRE A RBEMB AN SR BB AR BT A 5, T H 4 5 2017-1203)
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