ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

B
.
.
.
Vol.39  No.1C

2018

HhE R B A SRR ST AL E
A4 4 & M B R




w % B 37 539 % 4510 0]

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2018 4£10 A 15 H

H K

T MR T H I S IR R UL FLAEL - eeeeeereemmmmmmmmmmmmes e e e eeeeeeas T, BRCE, MR BIE(4393)
2015 AFEJEHUR T VOCs Bt 28 S0 A B SRR PEAFAE - oveeveeneeeeeeeeeene KA, ZROR, T5, BB, XRB, KAH(4400)
JEHTHTEESIURL VOCs HERRT LG FIEARTTIE B  coveeeeeerreememeneneeees WT4E, @EF, TIRFA, &4 (4408)
FET S SRR A W (VOCs ) i K B I RAE +eveeeeneeeees BEF, WFHE, HE, BE, T/ H(4414)
2014 ~2016 4 SUASEAT LI 25 Ui 25 QRFAE I ooeeeeeeeeeeeeee ERE, B, RAH, #R, FHRE(4422)
LS SCIRES PM, A PM, BHLBRER 53 5 AL BT oo sAR, SR, BAR, TEH, B#(4430)

TR ZACARH X R PM,, P R BALAZHAY BeBRIFIE ZERRAE weeereveeeereemee st
............................................................ JA—wy Ew R REZ, LET, TRE, AW, THEK(4439)

P B H AT R S A TR HE AR P EAG AL v e eree e
................................................... L¥EH, RE, UB8F, Dnp, AEY, AT, B8, KB, 24](4446)
UM T2 AN SRS AR IR ooveeocneeo Tohe, BB, RO, BB, B, 2o, B (457)

%?@*%@Iﬂi{*m{ﬁ%@ﬁii SCR %éﬁl@ﬁi‘& NOX ﬁ[;)ﬁztf%m: ..................................................................
..................................................................... e, WAERE SR, Ry, UM, A, BEE JEFH(4463)
TS XS HE R IR S TB YL THIE <o eeeeevrere e, &g BAK, TM, KHIE(4472)

T PCIEAD EH S R IRFIR A S ML BB A HE S YE AT ++ovveererrrnrerm
................................................................................. Bt B E ki, #x 4 ¥R, BIAE(4479)
AT K E R AR XIS BDUPEERAE  ooeverrrerererrere e KE, HiE, gﬁé;ﬁ’ é%gg(4490)

JREFT K 2R N, O B A g BB B U RTRARTT  vevreermerree e
......................................................... R, BRX, RBEW, RaOE, FEMW, BEMA, BH#ir, Z#K(4497)
B DS W NRRITA] 1% L& WA & 4 311 7 RIS X7, HE, PR, BE, T, HER(4505)
SR X K AT J I 4 T e P TR AL oo B)UF, BB K, IR, REMH, AAK(4512)
I TH L L AR T AT R AT e v vvevmmmmmmenneeeeeeeeeeeetitiii e THE, =M, BIE, %F, K, F4H(4519)
HRYT_E KA T DOM YEREERAE A ZE T AR Y v vererer e WAFEW , 4 , x| , TN ( 4530)
78 TR B P R SRR TR MR S AR TARE ovvveeeeeeeeseseees e ik, ERE, S, #E K (4539)
TR NAIS" O M DX A F i AR TS YT ovvveeevoees B, WTE, BEX, A2E, WH, A, HET(4547)
B W I R K AR A WL GIEARAE - oeeereeeemmmmmm e R, EECK, AR, X B, KE(4556)

BRI G 2 BB XS K F IR R F MR F AT A e vveeerermemneen et
.......................................... ;{%rﬁﬁ%’ ﬂ(gﬁg, %#@%, FiRE, EHR, ﬁ/r‘g;ﬁ, ]s,if\:@;i, JERE ?%3&(4565)
T NS (S BE JTTR A tE] veevvveemmmeenmmeenmneesnee st e et e eiie e WALk, KBE, 222 #EiHE(4576)
AAO T2 A SRR T K P BT DLV Yy BT - ooeeeeenenessnene AR, EEY, BEE, BLE(4584)
U BTS2 PIGBE KA R 5 P B A RIS B v R, RBE, KT, RAK, WA, X%, BAEE(4593)
R B IR 1 P SR B U R B K R IR i -+ U5, 3R, Wmes, MR, A%, Bk & (4601)
R D e U AU LR A S L T oA S B K OB SRR - wiRsk, TR, F#, TE, B (4612)
G T A2/O-BAF S RHLBRBEBLAUEYE -oooveveeoeeeesccnas U, B, B, Bk, REH, RAZK(4621)
0,-BAC JREEALSLA P AT KO RFE B BRESS M AMHT - T, B0, B, & 910, REE, 247, I AHiE(4628)
JEF MBR AR R AL B0 BUE IR AEHIIIT oooveveenenecenneens ZW, KT, K, AR, 5P (4636)

3 RN T 20040 T UG 15 U8 B LS K R A C I P 5 Vo PR LR PR BE B EEII +ovvereeneen e,
.................................................................................... B, BAOL, KA, T, BEE, F/NME(4644)
TR R IE RS TS T ISR S S RN U B BB AILAR  oeeeeemeeeemeeeenens Kart, HH, FHE, Maksi, B (4653)
AL PTG V8 SRS AP ERE R DR 3 BT MBI cooveeeeemeeenmseece Wk, e, R, A, ®E(4661)
B AR 32 X S T R I 2 AR S VG YUMo W=, VPRHEL, KA, EHL(4670)
SR X T 225 TR (L7 S TG YDA oo Bk, Kk, WES, BE, SRR, TH(4684)
FEFF 5 (AR O AT 3 - 39630 3 PRI -+ oo BE, B, RER, REE, BRE, FH(4694)
R B LG H AT 521 3 s NH, 45 % AN, OHERUIK R - W, SRS, g, ik, HER, TIM, FE(4705)

T D ST R K S A o 4 T A3 Al e ] YA AT WL S AT AN ELI] v vvvvvvnmmnneneneeeeeeeeneeneiiiiiian s e e
.................................................................................... BYE, &k, T5m, AWK, £, £E4717)
KA R AR R E AL A TR TR BE LM evveeerereen e, IH, TEE, aEH, BELEE(4727)
SRV A ) ST L &t RIUROE BRI R AT - oeeveeeeeeee W, TR, i, REE, A8 (4735)
117 1 B HCPE BT IR AT BRI AL oo BRERE, WAL, RTF, A (4744)
FIRATHUI AT BRI L5 YR oo ATk, B, Fh, BTN, WAk, BRE(4752)
TR AN MR K A SRR s g - F I E, X, Aboubacar Younoussa Camara, A& #, T3 2058 (4759)
B K E YRR TS YIS TR oo ooveovveemmeemmeeeenseeenee s Wik, Heee, KED, Tx, KA, FH#(4766)
AL RO IR A G As () BSEARAE I coeeeeeeenineneenieenens M, A, F TR, KAk, HEW, THR(47T8)

RS VLV 1 R s L TR R A R S B I 1 7 5 A B R IR oo
........................................................................ MER, mEE, FERA, EIRE, RIE s s K5 (4783)

1 Bkt Eh T F2 A -1 E S AL T Zobellella sp. B307 RS R B R weeverermmree e
....................................................................................... Bk, WRIk, EE, AR, RWE, 2 HK4793)

1 *ﬂg%ﬂ%‘}% KY123915 E(Jﬁ}.%?&/ﬁ\xd- 173_%:@;#”;%%4%1@ .....................................................................
.............................................................................. REH, MK, W=, HEE heT, HEW(4802)
SR AT T LA TIRHOERE BV E DR IR ovovveeeeoennocnnns EHE, A, F8, T, HRIE(4809)
KT 5 2 BT B S RE S S RS oo EHE, BAW, FIFE, KK, HEA, T8 FEL, KEF(4817)
DEP AP U540 LA R (I DNA 17 oooveoeeeeeeeene FAX, FR, KE, REAR, T4k, 8L, TE(485)
He 3 B R A B R ) P R BE A B AT AT v vvvrrmrrrrrneer e B, Ui (4834)

(AERIEYAETT R 2 (4429) CARBERE ) AE e 177 0 (4471) = (4529, 4777, 4816)



o539 B4 10 ) 7 1% Bl 2 Vol. 39, No. 10
2018 10 A ENVIRONMENTAL SCIENCE Oct. ,2018

KRB ENIREBEFEE T IEFI SRR

XIBpiA 2 BB 2 0 3Bl IXJIJl 23 eyt BRI
(1. P E R B R 5 PRI R T A 55 ﬂkﬁjbﬁﬁ@, ‘\%yﬁﬁ dEnT 1001015 2. A [E b2 i i Hh 22 2 A% )
S5ERPE ST E, b 1001015 3. PEBRERE RS, a0 100049 ; 4. B B RFEREAE ST 46, ME&  330038)
FEE . RABREBEIIR TAE KRS TY (R, IR FEm) BE WA E T HUR FIREZE (PRI . DURME | 230
b B R AR A AL IR P A e | ZUTF A AR ALE. 45 R, RIS B R X A A e A 2 35
R AR Ry . IR TEBREE & AR F > 228 > AR A A Ek > MM R E T > D5 > b > CK X IR, Hob, @R
I A S 1 Ak ik R BR R X W 5 e ) 1) L BRACR By, 433k 79. 21% 1 79. 89% , AP 5 3 b b AR i) B i A
AN, EASCR AR E. AN, TRTERER G VA 25 I 20 TG fh a8 19 2 %oy e e fie 1) v B 22 A 05 U2 1) B S AR A 1) S BRASUR
SRR A TR 77. 96% F1 84. 37% , R L HABAN IR &5 T 14. 37% ~59. 10% 1 20. 78% ~65.51% . JE&FE R4 30 2k B 7%
ARAL B e AR JF R (Eh) B (618 ~676 mV) , ZHEAMBIR 2, R K FARHE Lt B EREh A Bk MEfE B T, fETS
EN T LI IRCEAL Y/

KEIA GIBRRER; FAEI TR Z2WO5R,; AE; ALk

FESES. X53 XEARIRED: A XEHS . 0250-3301(2018)10-4752-07 DOI; 10. 13227/]. hjkx. 201802064

Persulfate Oxidation Effect of Soil Organic Pollutants by Natural Organlc

Matters / . S

LIU Qiong-zhi'*?, LIAO Xiao-yong™*  , LF Youl’z'3 , GONG Xue- gang > NCAO Hong- ymg LUO ]uxl-
12,4 ; : =

peng [ § W' [V o b

(1. Beljmg Key Labordtory of Environmental dedge ASse,s‘ament and Remedldtlon ¢ Institute ,of Ge_pgrdphlc Sciences and thurdl-
Re@ources Re@éarch Chme@e Aoa(lemy of Scu’n(‘g( E‘(;ljln(’ 100101, China; 2 Key Laboratory of Land Surface~Pattern and-"
Simulation, Chinese’ Academy of Smences Bel]lrrg 100101 Chma 3. Universitys of these Academy of Sciences, Beijing 100049,

o

Chlna. 4. Schaal of Resources Environmental & Ghemical Englneerlng, Nanchang University, Nanchang 330038, China)

Abstr: ct: /This study explored the degradation effett and mechamsm of persulfate oxidation activated by different macromolecular
substances ( polysaccharides,” humic acid, and citije acid” ,.z€ombined with ferrous ions and different kinds of carbohydrate
(monosaccharide, disaccharide, and polysaccflalide). The-ré's-rﬂts showed that the oxidation effects of total petroleum hydrocarbons
(TPHs) jand polycyclic aromatic hydrocarbons (PAHs) by different activation treatments were in the order: humic acid combined with
ferrousdion > polysaccharide > citric acid chelated with iron > polysaccharide combined with ferrous ion > disaccharides >
monosaccharide > CK. Among them, humic acid combined with ferrous ion-activated persulfate achieved the highest removal rates (up
10 79.21% and 79.89% , respectively) , and also showed the weakest pollutant content rebound phenomenon. For oxidation of high-
ring PAHs, humic acid combined with ferrous ion treatment and polysaccharide activation showed great advantages, with degradation
rates being 77. 96% and 84. 37% , much higher than other treatments. Humic acid combined with ferrous ion-activated persulfate result
in the highest Eh of soil (up to 618-676 mV) , and polysaccharide treatment was secondary, indicating that macromolecular materials
exhibited great oxidation ability and can degrade soil organic pollutants efficiently.

Key words: persulfate; innovative activation method; polycyclic aromatic hydrocarbons ( PAHs ) ; total petroleum hydrocarbons
(TPHs) ; chemical oxidation
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Fig. 1 Content of TPHs in soils treated with

different activated persulfate
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(G) > ZHHImW ke Fisfk (E) > XSk (C) >
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(low-ring PAHs, L-PAHs) 3¢ Bl 45 5 i 8 AL %
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Table 2 Residual content and removal efficiency of PAHs

in soils treated with different activated per@u]fate

txnﬁ .

R 4 %Hﬁk‘ﬂ’]
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