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(OH), VL¥E, M/KATEKHKFE pHEH=7.5
i, BRI Bk B AR 550, 2 Fe(OH) , TILVE,
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UF BRI AR B AR S (=51, 2019) . TRACHR R
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OB IRAR . AR SCiaAE I FH 3 20 69 1 5 7K
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1.1 FEEF AR EY) R

S T A SEARER AN R S B 4l
PR kL B IR e IR IR 4-E %
B BERRE N4, 1 mol/L A SEALAN
IR IRV (RFRLE 3.10) o 3 A P 5 ek
Wl IR B T K, BRERER AN, BT A &
B K I s e 7R T Ve A 7 R

R By R UER I . FRUES GBW (E) 085172,
J 100 mg/L, ¥ RAHAERE 1% (k=2) ; REIRUE
Y1 bR ifES GBW (E) 082216, ¥ & 49.5 mg/L,

P IRAHEE 1% (k=2)
1.2 FEUH

HL T R OF (R 6 B2. 0.0001g, A 7= ) K.
ME104E) .KQ-800DE ¥ 28 s v vk o (1l
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Table 1  Working condition of flow injection analyzer

BEFF I 1E] LB B A] R A 1]
(s) 19 (S) 10 (s) 140
B55(s) 30 i&%ﬁ(‘?gﬁ)ﬂﬂ‘ o *Eé%iﬂ)ﬁ‘ e
FLKIEE o0 BUMHC 0 B o

(s) (S) (s)
R it JE] ST i)
(s)

1.3 ZEEJTik

1301 30 B o foff A P T

WERRIE W (IRFR L 3:10) U BERR 30 mL {2
AEEAH 2 50 mL 27K s fE e, inzlizk 2 100 mL,

4— G4 B AR W (0.64 g/L) - BRI
0.64 g 4—2 FL L LU SE RS R T2k B4
%1 000 mL,

BREACHN R M PRI 2 o BRTFALER 3.1 ¢
R 3. 75 ¢ SALEIE Tl =4k E e 2
1 000 mL Z¥ i, A 47 mL ¥R 1 mol/L
P SN, A R IR ST R

FERBAPRE TAE (1 mg/L) TR W
W I 10 mL 7K BTHE & AR A 25 7 (100 mg/L) T
100 mL A K& & 2205 #55) 15 85
HEF A 10 mg/L, FFHCPRAEF A1 10 mL 2
100 mL A K& & 2205 #55) 15 8 b5
HET AR,

FER AR TAE M4 . TR WS 5 i 7%
B2 mL 10 mL B4R HE TAER (1 mg/L) F 100 mL
ZEH T TR HK 0. 02 me/L F10. 1 me/L BIFRIE
{8 ¥, F BDFIA -8000 4= H 30 i 30 v &1 43 #r 1X
) B ShAf R B AR R TR ol 8 0 R
e, SJa R E N 0.00 mg/1..0. 002 mg/L.,
0.005 mg/L.0.01 mg/L.0.02 mg/L.0.04 mg/L.
0.06 mg/L.0.08 mg/L.0. 1 mg/L HIbRIMETAEW .

200 EEBRFHE 35 E 1(C) 165




53

FEAER ok 8 BRI - L 3 S0 R A 6 R 7K 3 B I SR O AT 7 - 411 -

1.3.2 AeifEdh &y diar

1 PR S BRI R BN S K
1. 3.1 A R A 4500 s AR AH A ST R
PRUEMIZE, 532094 0.00 mg/L.0.002 mg/L.,
0.005 mg/L.0.01 mg/L.0.02 mg/L.0.04 mg/L,
0.06 mg/L.0. 08 mg/L.0. 1 mg/L fth<k, ik
il y =262.85 x + 0.0857, H. R* {4 0.999 9,
LM R BT,

2 HR5ITR

2.1 AN HEHSEITE

B R i A Ut Rk FH ) 0 7 - AR i
AR A SIS, W3 1 R 2 < 2Fe™ + ClL—
2Fe™ + 2C17, #E b A B R W2 2k B 1Y i C
[ (NH,),Fe (S0,), - 6H,0] HKHEPRAC
(C1)2E@9€§\%;C(NH4)2F6(SO4)2 - 6H,0) /2
M (NH,),Fe (SO,), - 6H,0) = C(Cl),/ M
(Cly,, M M(Cl),= 71 g/mol,M[ (NH,),Fe
(S0,), + 6H,0] =392. 14 g/mol,

4 C[ (NH,),Fe(S0,), - 6H,0] :C(Cl),=
T1:1 ceeeernvecnininnnninininns O (TR 2002) .

TR A H R 4 5 A S B9 RN : S,0,% + 4CL, +
5H,0— 2S0,, + 8ClI"+10H", E.H1 M ( Na,S,0, -
5H,0) = 248.17 g/mol, [F] B4 C ( Na,S,0, -
S5H,0) :C(Cl),= 0.874 ;1 «ooveevvmerenneeenns @.

KR AREWE N 0.5 mg/L B R4 EXD
@u 1%, AT K A 5. 50 mg BB IR IV 2K £
&4, 0. 437 mg MBRACHT FREM [ 14, BRI R AT 5
IK AR SE A U

2.2 AP ESXT E

2.2.1  BRACBRRREN 5 B A% 1 R % b
M A 15 Tk FH 7K A= 45 #E ( GB/T 5749 -
2022) i 2 ) KIFE EEOR = 0.3 mg/L, A
SCELELH T K Ui B SR L B4 A 1L AR,
I35 4 AN ESTIA 10, 1 mL SR ER R
GBW (E) 082216 [ Z #5 #E W) Il i W (V& B A
49.5 mg/L) , FE43 510 4 A ZE R IA 10 mL
WIE R 1,00 me/L ¥ K W bR fE R, FH B R IK
HRZE, 158 4 R L, REKE=0.5
mg/ L, ¥ER B HE 7 0.01 mg/L BIRS AR,

2.1 FFE AR [ 5 2 ) A TR I K e 5 AR A
FREAEAR, w4 RS W43 InA 5.5 mg
BRI k4 (MR E M . 1. 40107 mol/L) 13 31k 7k
a,11. 0 mgfit R 2k EL (W FE . 2. 8110 mol/L)
133 b 0. 437 mg FRACERER BN (W . 1. 76
10"°mol/L) f$ BRI ¢ .0. 874 mg FRfCHLEREN (M
JEH:3.52x10  mol/ L) 14 EHAWK d, #2415, S B
WL R AR R BV B 3B e TSR 1 Y T
WAL SR ) A T U Ak 6 R A £ A TR M %) o S B
o HER 2 PR IR 7 AR e 1 It S50 B 42 % 1 T
WCRAE 98. 1% ~103. 6% 2 8] , B C AR BR MR i 5
FUBE, ¥ % By nbs mIBCRAE 102, 4%~ 105. 6% Z
], Y sk BEAR R I A R A A I 2
*2 WHBEESHBHESHE
Table 2 Dechlorination effect of two dechlorinating agents

W FERm EEGW
[ 'E('ifff
(mg/L) (mg/L) (mg/L)

Ji5d 5551
A (mg)
K a
(B BR WP 44
5.50 mg)
W e
(BRACHT R B4
0.437 mg)
B b
QiR RIR
11. 0 mg)
I d
(BRACHR BR A
0. 874 mg)

F* 3 ERAERERINAERR SR AR B S it
Table 3

<0.002 0.01 0.009 81 98.10

<0. 002 0.01 0.01024 102.4
<0. 002 0.01 0.01036 103.6

<0.002 0.01 0.01056 105.6

Statistics results of sample standard recovery rate

when Sodium thiosulfate were used as dechlorinating agents

BARGRR W c(0.437 mg) B (0. 874 mg)
JMAR (mg)
. it it
i ri‘j/ﬁ s ) rf;ﬁ ey
1 0.01036 103.6 0.01056 105.6
2 0.010 81 108.1 0.01007 100.7
3 0.010 68 106.8 0.01070 107.0
4 0.01051 105.1 0.01037 103.7
5 0.01043 104.3 0.01068 106.8
6 0.01024 102.4 0.01043 104.3
7 0.01026 102.6 0.01046 104.6
FHE S 0.01047 1047  0.01047  104.7
FRdfEfw2Z  0.0002  2.13  0.0002  2.15

RSD % 2.03 2.03 2.05 2.05

2.2.2 AR B il SR T S
2.2, 1 PR RC ] AR o R d I
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Fig. 1 Comparison chart of two dechlorinating agents
2.2.3 PR BEEGRIIA SRR SRS [

PNFE 2 AT R IV K e A £ i R T e
RAFMASE 4 SO B — 3nt, B D i s AR
TR BN RE 5C VA PR A S AR I 70 198 U K e R
FRBRBR N5 A S SV T 1, 2Fe™ + Cl,— 2Fe’ +
2C17;8,0, + 4ClL,+ 5H,0— 280,, + 8CI"+10H",
i T IV 2K i 8 SR o 2 — ks Pk, —
Wk Tk T R H R HZ DL (FeOH) , AR B
DUREMIERAEAE, W 1 o1 SEERE TR, N
NG R N I (A ot 00 € IR HL ARV ok, 75
UE G A RE LI, 75 WA RS I 5 3 2 | 1 Lk

FREN SR B, I 1 rp 2 S IR BRI
B, A B B ALIE R
2.2.4  GACHRER B M R0 A P S g

Sy g5 b AR PR M A T S ) A N I 3 S
W 7 Wy b R A 3 ), 8ot AR A A8 i i 1 )5 AR
JSCFR) T R AR S S 85— 55 7 O 4 i 1y 1 T e A A
SO, R 2.2, 1 TR PR d, S AR
AT AW d pH E, (3 pH =12, B WAF
T 0C~4CF, fE0h 12 h 24 h 36 h 48 h J&
PEATINE , 380 2 44 1 %) Dl oA o3 ok ) D At A i
R TAEER, g5 R IR 4, 3k 4
AL, DA A R 44 1 0 52500, 48 /N i) Y 2 44
R ENERATE 97. 5%~ 99. 6% 2 [a], 1 £ 3¢ 48
A3 T IV I A D 7 ) R 4 R T P D A
M), A AR M A5 ] 1 Dk 20 T S N A 3% R
FHK Fh 4 5 (4 i 58591
2.2.5 FERHCE:

FRARABI R S48 42001, 1) 24 T 5 A A 3R
B K HROI A 2 1, 0 2 KR 4 e B 1 TR
AR 1L REHRE R 0. 03 mg/L(FEfidi' .
W1)F10.05 mg/L(FEE G5 . W2) P 7K A Hp
JIWA 0. 01 mg WUHE &Y IR >1E , LRV 0. 0437
mg BRACHR R AN . X PR A0 K A 2R A7 AR U A
JbRi e e S5 0L ER 4, RIS R AT, B
BRIR A e A R bR . FE R Ry 92% ~

a R SE A R EUG I A RN HER . MBI 989, Wi JE BRATHRE 7 e 2 By B AG I ER
x4 DUBmAHmENIER ST 48h WIER B EWE ST E
Table 4  Statistics results of volatile phenolstandard recovery rate when Sodium thiosulfate

were used as dechlorinating agents in 48 hours

1 (1) B QR ) #f?;z@ﬁé‘%( mg/L) \ iR

A (mg) AR IE Iz 2 YN RE A (%)

0 <0. 002 0.01 0. 009 95 0. 009 97 99.6

12 <0. 002 0.01 0. 009 94 0. 00 994 99.4

24 0. 847 <0. 002 0.01 0. 009 90 0. 009 88 98.9
36 <0. 002 0.01 0. 009 84 0. 009 90 98.7
48 <0. 002 0.01 0. 009 70 0. 009 80 97.5

F5 BRAHRERSH B ST SE AR ME & B AR [ i

Table 5 Sodium thiosulfate was used as an oxidant eliminator to achieve the recovery rate of volatile phenol

B RA G B Qi A W i (mg/1L) e
(mg/L) i (mg) ARIE U7 6 U E (%)
0.009 7 0.009 6
Wi 0.03 0.043 7 <0. 002 0.01 0.009 5 0.009 4 94 ~ 98
0.009 7 0. 0098
0.009 4 0.009 3
w2 0.05 0.043 7 <0. 002 0.01 0.009 7 0. 009 2 92~ 97
0. 009 3 0.009 6
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Research on the Determination of Volatile Phenol Dechlorinating Agents
in Domestic Drinking Water by Flow Injection Method

DU Zuo-ling, WANG Yong-xin,ZHANG Xiao-li

( Guizhou Central Laboratory of Geology and Mineral Resources, Guizhou Guiyang 550018, Guizhou, China;
Guizhou Inspection and Test Center for Water Quality, Guizhou Guiyang 550018, Guizhou, China)

[ Abstract] According to ‘ Sanitary Standards for Drinking Water’ ( GB 5749-2022), the free chlorine
should be controlled beween 0.3 to 2 mg/L in the treated water. The exist of free chlorine will cause the drink-
ing water has strong oxidability. When determining volatile phenols in domestic drinking water, residual
chlorine can cause the determination results of volatile phenols to be lower. Method; Ammonium ferrous sulfate
is used to eliminate the influence of residual chlorine in ‘ Standard Test Methods for Drinking Water’ ( GB/T
5750.4-2023). However, when ammonium ferrous sulfate is used as a dechlorinating agent, a little precipitati-

on will be produced, which will brings difficulties to the detection of volatile phenols. In order to solve this dif-

(T#E 422 W)
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Drilling Core Sampling Technologies
for Complex Deep Strata in Karst Areas of Guizhou Province

SONG Ji-wei', CAI Ji-hua*, ZHU Dou-sheng', BAN Jin—peng’, HAO Hai-yang’

(1. No. 112 Geological Party, Guizhou Bureau of Geology and Mineral Resources Development ,
Anshun 561000, Guizhou, China; 2. No. 115 Geological Party, Guizhou Bureau
of Geology and Mineral Resources Development, Qingzhen 551400, Guizhou, China; 3. College of Resources
and Environmental Engineering, Guizhou University, Guiyang, Guizhou Province, 550025, China;
4. Faculty of Engineering, China University of Geosciences, Wuhan 430074, Hubei Province, China)

[ Abstract] Deep coring drilling is one of the important challenge in the field of drilling engineering. Imple-
menting deep coring drilling in the complex strata in the karst area of Guizhou province is more and more diffi-
cult. In this paper, it summarizes the on—site working experience of deep coring drilling in complex strata in
karst areas of Guizhou province, and forms a relatively mature and complete technical process system for deep
coring drilling, with the selection of deep coring drilling rigs, the design rules of borehole configuration, the
matching of drill pipes and drill bits, the drilling fluid system and the typical accident handling tools as the core
contents. This technical system can effectively ensure the construction safety of deep coring drilling holes at
depths of 1000m to 3000m in complex strata of karst areas in Guizhou province, it also can provide reference
for deep coring drilling work in karst areas for both domestic and overseas.

[ Key Words| Karst areas; Complex strata; Deep coring drilling; Technical process system

(E#ZEF 413 W)

ficulty, sodium thiosulfate is used as the dechlorinating agent in this paper. That is, the influence of residual
chlorine on the determination of volatile phenols was eliminated and no other interference was generated. The
experimental results show that when sodium thiosulfate is used as the dechlorinating agent to determine the
spiked recovery rate of volatile phenols, after 7 parallel determinations, the spiked recovery rate of volatile phe-
nols is between 102. 6% and 108. 1%, and the relative standard deviation (RSD, n = 7) is <5%. The practi-
cality of using sodium thiosulfate as a dechlorinating agent was explored. The solution with sodium thiosulfate as
the dechlorinating agent was stored at 0°C ~4°C for 48 hours, and the recovery rate of volatile phenols was de-
termined to be greater than 97. 5%~ 104%. It can be known from the experimental results that sodium thiosul-
fate has a good effect as a dechlorinating agent. In the actual production, it can improve production efficiency,
save time cost and economic cost.

[ Key Words] Flow injection method ; Sodium thiosulfate ; Volatile phenol ; Dechlorinating agent



